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2014&15 ds nkSjku lh,lvkjvkbZ&dsanzh; dk¡p ,oa fljkfed vuqla/kku laLFkku
¼lh,lvkbZvkj & lhthlhvkjvkbZ½] dksydkrk dh eq[; miyfC/k;ksa dk laf{kIr fooj.k
izLrqr djrs gq, eq>s vikj izlUurk gks jgh gSA

;g crkrs gq, eq>s [kq'kh gks jgh gS fd ewyHkwr {ks=ksa esa lh,lvkbZvkj&lhthlhvkjvkbZ us
u dsoy viuh fLFkfr dks n`<+ fd;k gS cfYd bu {ks=ksa esa laLFkku us etcwrh ds lkFk izxfr dh
gSA oSf'od ifjn`'; ds i;kZIr egRo dks n`f"Vxr j[kus ds lkFk&lkFk geus viuh
izkFkfedrkvksa ij iqu% /;ku dsafnzr fd;k vkSj dk;ZØeksa dks j.kuhfrd jk"Vªh; fe'ku ds lkFk
rkyesy fcBkus ds fy, u, vk;ke iznku fd,A

egRoiw.kZ 'kks/k izdk'kuksa dh mYys[kuh; la[;k ls laLFkku ds ckSf)d lkelªÉZ dk irk
yxrk gS% izfrf"Br 'kks/k i=ksa esa ,d lkS NÙkhl ¼136½ 'kks/k izdkf'kr gq,A ikap isVsaV izR;sd
Hkkjr vkSj fons'k esa Qkby fd, x,A ;g ,d lEeku dh ckr gS fd lh,lvkbZvkj ifjokj esa iznku fd, x, isVsaVks dh
lewph la[;k ds vk/kkj ij lh,lvkbZvkj&lhthlhvkjvkbZ pkSFkk LFkku j[krk gSA vkus okys o"kksZa esa ;g LFkku Åij
mBsxk] ,slh eSa vk'kk djrk gwaA

Þ;wusLdks lkbal fjiksVZ % Vw´ÉM~Zl 2030ß ds vuqlkj vf/kdka'k ns'kksa ds LFkk;h vkfFkZd o`f) esa rsth ykus vkSj fodkl
dks rhoz djus dh fn'kk esa vuqla/kku ,oa uokpkj dks eq[; vk/kkj ds :i esa ns[kk tk,xkA ,d laLFkku ds rkSj ij]
lh,lvkbZvkj & lhthlhvkjvkbZ us Hkh ges'kk jk"Vªh; lqj{kk] tu LokLF;] ikuh] LoPNrk] ÅtkZ vkSj cqfu;knh lqfo/kkvksa
ij lcls vf/kd /;ku vkdf"kZr fd;k gSA eq>s ;g crkrs gq, xoZ gksrk gS fd gekjs laLFkku us bu lHkh {ks=ksa esa egRoiw.kZ
xfr iznf'kZr dh gSA bl izdkj gekjs laLFkku us tu lk/kkj.k ds thou esa lesfdr fodkl ds }kjk jk"Vªh; fodkl ds
vius y{; ds izfr lR;fu"B gSA

tks pkj vuqca/k@,evks;w gLrk{kfjr fd, tk jgs gSa] muds }kjk Hkkxhnkjksa dh lgHkkfxrk ds ek/;e ls m|ksx ds
lkFk laca/k fodflr fd, tk,axsA buesa ls igyk vuqca/k Fkk EòÉìxÉQksdy ekbØksLdksih ds vuqiz;ksx izn'kZu ds lkFk lHkh
Qkbcj lqijdaVhuqve izdk'k lzksr ds fMtkbu vkSj fuekZ.k ij dsafnzr Ê´ÉxÉfo'k VsDuksykWtht izk- fy-] fr:vuariqjeA
;gka ij bl ckr dks Li"V dj fn;k tkuk mi;qDr gS fd 7 vDVwcj] 2014 dks mn~?kkVu gq, ladsfnzd lw{en'khZ iz/kkuea=h
dh oSf'od j.kuhfr ^esd bu bafM;k* dh fn'kk esa 'kq:vkrh dne FkkA ;g mRikn ifCyd izkbosV ikVZujf'ki fof/k ds
varxZr fodflr gqvk FkkA bls Ê´ÉxÉfo'k VsDuksykWtht izk- fy- m|ksx lgHkkxh ds lg;ksx ls lh,lvkbZvkj dh
,u,evkbZVh,yvkbZ ifj;kstuk ds varxZr fodflr fd;k x;k FkkA lh,lvkbZvkj&lhthlhvkjvkbZ us QksVksfud
fØLVy Qkbcj ek/;e dks fodflr fd;k FkkA

nwljk ,evks;w lhMhbZ ,f'k;k fy-] dksydkrk ds lkFk la;qDr lg;ksxh vuqla/kku gsrq ,d vuqca/k FkkA rhljk ,evks;w
rjy jsfM;ks/k¨ÉÔ dpjs ds mipkj esa iz;ksx gsrq lkr daiksusaV cksjksflfydsV Xykl chM~l ds fodkl ds fy, ukfHkdh;
vuqla/kku cksMZ] ch,vkjlh] ijek.kq ÅtkZ foHkkx] eqacbZ ds lkFk gLrk{kfjr gqvkA lh,lvkbZvkj & lhthlhvkjvkbZ us u
dsoy ifj;kstuk ekudksa dks lek;ksftr fd;k cfYd o`gn mRiknu ds fy, chM~l ds inkFkZ o.kZu fd, rFkk vuqjks/k ij
izkS|ksfxdh dks LFkkukarfjr Hkh fd,A pkSFkk ,evks;w ,p ,aM vkj tkulu] eqacbZ ds lkFk gLrk{kfjr fdªÉÉ xªÉÉA ;g
,evks;w U;wu xyu mPp lksfM;e lkexzh cksjksflfydsV dkap Eäò eksfr;ksa ds fuekZ.k laca/kh izn'kZu ds fy, fd;k x;kA bu
mRiknksa@izkS|ksfxfd;ksa ds Hkkjr ds j.kuhfrd {ks= esa izHkko Lor% iznf'kZr ½éþA

LoPNrk vkSj tu LokLF; dne ls dne feykdj pyrs gSaA bl {ks= esa Hkh lh,lvkbZvkj&lhthlhvkjvkbZ ds
;ksxnku fo'ks"k mYys[k dh ;ksX;rk j[krs gSaA uksMy iz;ksx'kkyk ¼lh,lvkbZvkj&uhjh½ ds lkFk ?kfu"B laca/k cukdj]
gekjs laLFkku us ikuh ls dhVuk'kdksa vkSj Hkkjh /kkrqvksa ds fu"dklu ds fy, fljkfed f>Yyh ij vk/kkfjr izfØ;kvksa dks
fodflr djus dh ftEesnkjh vius gkFkksa esa yh gSA blds vykok] lh,lvkbZvkj&lhthlhvkjvkbZ dksVsM fljkfed 
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f>Yyh vkSj lrg ty ds lw{ethoh lanw"k.kghurk gsrq ekWM~;wy dks Hkh fufeZr djsxk rFkk izksVksVkbi eksM esa u,
vf/k'kks"kdksa ds iz;ksx laca/kh v/;;uksa dks xfr iznku djsxkA jkspd <ax ls] gkbMªkWDlh ,isVkbV&dksVsM f>fYy;ksa ds }kjk
Ñf=e foy;u ls ysM ds fu"dklu us 97 izfr'kr ysM fu"dklu dks iznf'kZr fd;k tks fd ,d mYys[kuh; izs{k.k gSA
fMtkbu vkSj vk/kqfud fljkfed inkFkksZa ij gekjs uksMy iz;ksx'kkyk ifj;kstuk ds varxZr 1 yhVj {kerk ds ,d
iz;ksx'kkyk Lrjh; f>Yyh QksVksck;ksfj,DVj ds fuekZ.k esa vkSj ÅtkZ rFkk lajpukRed vuqiz;ksxksa gsrq ?kVdksa esa fljkfed
dksf'kdk f>fYy;ksa dks lesfdr fd;k x;k FkkA

bl lanHkZ esa lh,lvkbZvkj&lhthlhvkjvkbZ ds lkFk ,d uksMy iz;ksx'kkyk ds :i esa lgHkkxh ifj;kstuk dk ftØ
djuk vizklafxd ugha gksxk ftlesa jksxdkjd thok.kq ds Mh,u, ds lgla;ksth xfrghurk vkSj fMVsD'ku gsrq izkÑfrd
f>fYy;ksa ds jklk;fud lfØ;.k okys dk;Z iSdst ds lkFk lh,lvkbZvkj&lhthlhvkjvkbZ us ;g lkSaik gSA fu"d"kZ ls
ladsr feys fd ,uC;wVkby ,flVsV ekWfMQkbM ,x'ksy f>Yyh Mh,u, dh xfr'khyrk ds fy, leFkZ lcLVªsV vkSj 
vuqorhZ fMVsD'ku esa mi;ksxh gks ldsxkA

LokLF; ns[kHkky {ks= esa Hkh lh,lvkbZvkj&lhthlhvkjvkbZ us vge ;ksxnku fn;k gS vkSj fo'ks"k :i ls VsyMZ
is'ksaV&LisflfQd ck;ks&fljkfed baIykaV gsrq vfHkuo lh,lvkbZvkj izkS|ksfxdh rFkk mfpr ewY;ksa ij fDyfudy
Mk;XukfLVDl ds fy, tSo fpfdRlh; ;qfDr;ksa vkSj ck;kslsaljksa ds fuekZ.k ds {ks= esa egRoiw.kZ dke fd;k gSA bl volj
ij bl ckr dk ftØ fd;k tkuk mfpr gS fd e/kqesg gsrq czhn,usykbtj lsalj ds fodkl ¼fuekZ.k½ dks ysdj isVsaV
nkf[ky fd;k x;k gSA fQaxj TokbaV b¨ÉIykaV ds vusd izksVksVkbi fufeZr fd, x, vkSj ,d LFkkuh; vLirky esa yk'kksa
ij blds ;kaf=d ,oa fØ;kRed izn'kZu gsrq tkapk x;kA ,dy dsafnzd fDyfudy Vªk;yksa ls vkpkj lfefr dh +xÉÖ¨ÉÊiÉ
izkIr EòÒ MÉªÉÒ gSA bl nkSjku] laLFkku vfHkuo nok fuekZ.k vkSj Ård vfHk;a=.k inkFkksZa ds fuekZ.k dh fn'kk esa Hkh 
lfØ;rk ds lkFk 'kkfey jgkA

Tm MksIM Qkbcj yslj dks ew= foKku] Ropk foKku vkSj us= foKku tSls fofo/k {ks=ksa esa eqyk;e Ård 'kY; fØ;k
vkS"kf/k {ks=ksa esa vljnkj rjhds ls bLrseky djuk visf{kr gSA 5 ckj ls Åij vkmViqV ikoj ds lkFk 1-95 ekbØksehVj
rjax nS/;Z ij ,d fLFkj ysflax dks lh,lvkbZvkj&lhthlhvkjvkbZ ds }kjk iznf'kZr fd;k x;k gSA thfor Ård
dksf'kdkvksa esa Ldkfjax] pkfjax vkSj vcys'ku nj ij yslj ikWoj ds izHkko ls lacaf/kr Hkkoh tkapksa ds ifj.kke dks ysdj
laLFkku vk'kkoku gSA ;s dk;Z fpfdRldksa ds ijke'kZ esa fd, tk jgs gSaA

fof'k"Vrk dkap lh,lvkbZvkj&lhthlhvkjvkbZ ds ,d vkokl mRikn cu x, gSaA bl vof/k ds nkSjku] fofHkUu
vkdkjksa okys 20 ,eVh vkj,lMCY;w dkap Cykdksa dh ckdZ] Mh,bZ dks vkiwfrZ nwljs ,evks;w ds vuqlkj iwjh dh x;hA
fiNys o"kZ gLrk{kfjr ,d vuqca/k ds vk/kkj ij 8 ,eVh ds ÊxÉ¨xÉ lksfM;e dkap ds euds Hkh ,pvkj tkWulu] eqacbZ ds
}kjk Mh,bZ dks vkiwrZ fd;s x;s FksA

Bksl&voLFkk ystj vuqiz;ksxksa ds fy, v/kZpkydksa vkSj nqyZHk e`nk dks&MksIM dkap uSuksdaiksftV dk fodkl laLFkku
us lqfuf'pr fd;kA mPp MksikaV lkanzrk vkSj voeafnr QksVks MkdsZfuax izHkko ds lkFk yktZ eksM ,fj;k EòxÉÊ¡òMÉ®äú¶ÉxÉ esa
Yb-MksIM ystj Qkbcj dks osij Qst Mksfiax rduhd ds ek/;e ls lQyrkiwoZd fufeZr fd;k x;k gSA

eq[; oSKkfud >yfd;ksa esa ls dkcZu le`) ,ekQZl Sic fQYeksa esa Sic uSuksfØLVyksa dh ,d vuks[kh bfiVkfDl;y
o`f) fizdlZj ds :i esa rjy ikyhdkcksZlkbysu tek FkkA LED ds fuekZ.k esa bl inkFkZ dk leFkZ vuqiz;ksx gksrk gS( 'kjhj
fØ;kRed izksVhu vYQk&lkbuqfyu ds vkjafHkd lewgu dk irk yxkus ds fy, ¶yksjslsal dksfjys'ku LisDVªksLdksih ,oa
EòÉìxÉQksdy besftax dh ,d la;qDr rduhd fodflr dh xbZ( MkbZ lsaflVkbTM lksyj lsy esa oSdfYid QksVks,uksM ds
:i esa vuqiz;ksx gsrq ,d leFkZ dSafMMsV ZTO dk pj.k fuekZ.k fddsZaMy izHkko ds fcuk ns[kk x;kA blds vykok
lkWy&tsy ¼izfØ;k iSVuZ jpukvksa lfgr½ ds }kjk 'kadq vkdkj okys ehtks iksjl Cuo dk la'ys"k.k fd;k x;k FkkA blesa
leFkZ mRizsjdh; vuqiz;ksx {kerk fufgr gksrh gSA

lh,lvkbZvkj&lhthlhvkjvkbZ ekuo lalk/ku fodkl esa Hkh lfØ;rk ls layXu gSA lh,lvkbZvkj vkSj if'pe
caxky ljdkj ds chp gLrk{kfjr ,evks;w ds vuqlkj jkT; dh vkfFkZd le`f) dks lqfuf'pr djus ds fy, lw{e] y?kq ,oa
e/;e m|fe;ksa ds ,d lrr ikfjra= dk fodkl djus dh ,d vfHkuo n`f"V ds fufeÙk lh,lvkbZvkj&lhthlhvkjvkbZ
us ,d uksMy iz;ksx'kkyk ds rkSj ij viuh ftEesnkfj;ksa dk fuoZgu ÊEòªÉÉ* m|fe;ksa ¼ekStwnk vkSj Hkkoh½ vkSj 'kks/k 
laLFkkuksa ¼lHkh lh,lvkbZvkj ls lacaf/kr iz;ksx'kkyk,a ,oa lh,lvkbZvkj usVodZ ls ckgj ds ukyst lgHkkxh½ ds e/;
,d lsrq ds :i esa lg;ksx djds izkS|ksfxdh gLr{ksi dh lqfo/kk iznku djus ds fy, fiNys o"kZ laLFkku esa izkS|ksfxdh
lqfo/kk dsanz ¼Vh,Qlh½ LFkkfir fd;k x;k FkkA

lafØ;k ds ekudksa ls fujis{k lHkh DyLVjksa dks le;&le; ij izkS|ksfxdh; gLr{ksiksa dh vko';drk gksrh gSA
DyLVj ds lexz lq/kkj ds fy, csgrj dPpk inkFkksZa] ifjof/kZr volajpuk] dkS'ky mUu;u] csgrj fMtkbu rduhdksa]
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vif'k"V dh deh djus] ÅtkZ n{krk esa o`f) djus] mRltZu ekudksa ds csgrj voyacu] oSf'od ekaxksa ds rtZ ij ifjof/kZr
mRiknksa] miHkksDrk vis{kkvksa ds vuq:i mRiknksa esa fofo/krk vkfn tSls igyqvksa ij Hkh /;ku dsafnzr fd;k x;kA eq>s ;g
lk>k djrs gq, izlUurk gS fd caxHkwfe DyLVj vkWQ fjÝsDVjh izf'k{k.k dk;ZØe vk;ksftr fd;k x;k FkkA dSYlkbUM
dPpk inkFkZ] yks lhesaV ,oa lsYQ&¶yks dkLVscy] flfyekukbV ,xzhxsV ,oa bafMthul ckWDlkbV vkSj lkFk gh lkFk
eSXusf'k;k dkcZu fczd ds ek/;e ls fjÝsDVjh oSY;w ,Mh'ku ds fuekZ.k esa izfrHkkfx;ksa us vR;ar :fp fn[kkbZA

fluthZ gkoM+k esa lh,lvkbZvkj&lhthlhvkjvkbZ dh izfrHkkfxrk dk lHkh Hkkxhnkjksa us Lokxr fd;kA fluthZ
gkoM+k&2014 ds nkSjku lh,lvkbZvkj isfofy;u dk Fkhe ÞLoPN izfØ;kvksa dks viuk,aß FkkA vusd gkoM+k dh vkS|ksfxd
bdkb;ka vkSj vk;ju QkmaMªh vkfn ijaijkxr fof/k;ksa dk iz;ksx djrh gSa tks izÑfr esa iznw"k.k mRiUu djrh gSaA blls
vif'k"V mRltZu vkSj vif'k"V izca/ku cM+h leL;k,a gSaA bl rjg izkS|ksfxdh gLr{ksi dh vko';drk rhoz gks tkrh gSA
lh,lvkbZvkj&lhthlhvkjvkbZ ds fljkfed f>Yyh fQYVj rFkk Ê®ú£äòC]õ®úÒ <È]õ xÉä vke ±ÉÉäMÉ dk /;ku vkdf"kZr fd;kA

[kqtkZ fLFkr izlkj dsanz vusd o"kksZa ls vla[; f'kYidkjksa ds izf'k{k.k dk ,d egRoiw.kZ dsanz cuk gqvk gSA fjiksVZ vof/k
ds nkSjku bl izlkj dsanz us ,d Mh,lVh izk;ksftr ifj;kstuk ds varxZr LVwfM;ks ikWVjh ij dsafnzr |ÉÊ¶ÉIÉhÉ ,oa Ê´ÉEòÉºÉ
dk;ZØe vk;ksftr fd,A fljkfed dPps inkFkZ ,oa mRiknksa ds jklk;fud fo'ys"k.k vkSj HkkSfrd ijh{k.k] cksu
pkbuk@LVksuos;j] i;kZoj.k vuqdwy Cyw ikWVjh] fuEu rkieku dykRed OgkVos;j rFkk fljkfed dPps inkFkZ vU; {ks=
gSa ftuesa m|ksx dfeZ;ksa ,oa f'kYidkjksa dks izf'kf{kr fd;k x;kA

ujksnk fLFkr izlkj dsanz tks ,d vkbZ,lvks 9001% 2008 izekf.kr 'kks/k ,oa fodkl dsanz gSA ;g dsanz ijaijkxr 
fljkfeDl] mRikn@izfØ;k lq/kkj ij mRÑ"V 'kks/k o fodkl ds lkFk&lkFk ijh{k.k vkSj izf'k{k.k dk;Z lEiUu dj jgk
gSA ujksnk izlkj dsanz us bafM;u fljkfeDl ,aM VkbYl ,lksfl,'ku ds lkFk ,d bosaV lgHkkxh ds :i esa varjkZ"Vªh;
izn'kZuh fljkfeDl ,f'k;k&2014 esa egRoiw.kZ lg;ksx iznku fd;k FkkA bl izlkj dsanz }kjk vk;ksftr dk;ZØeksa esa 
m|ksxksa us LFkk;h :fp vkSj lfØ; izfrHkkfxrk dk izn'kZu fd;kA eSa vk'oLr gwa fd bl izdkj dh ijLij fØ;k,a l'kDr
:i ls Hkfo"; esa c<+rh jgsaxhA

AcSIR ds tkjh ikB~;Øeksa vkSj cgqizrhf{kr okf"kZd xzh"e baVuZf'ki dk;ZØe esa ;qok oSKkfudksa ds izf'k{k.k ls
lh,lvkbZvkj&lhthlhvkjvkbZ dh izfrc)rk >ydrh gSA

mYys[kuh; izn'kZu gsrq vf}rh; izfrHkkoku dfeZ;ksa EòÒ +É´É¶ªÉEòiÉÉ ½þÉäiÉÒ gSA eq>s ;g dgrs gq, [kq'kh gS fd bl lky
gekjs vusd lgdfeZ;ksa dks lkoZtfud rkSj ij ljkgk x;k vkSj mUgsa vusd ikfjrksf"kd rFkk iqjLdkj izkIr gq,A buesa ls
eq[; iqjLdkj gSa% flrsanq eaMy vkSj mudh Vhe dks ukfHkdh; +{ÉÊ®ú¶Énù ÊxÉ¶SÉ±ÉxÉ gsrq fof'k"V dkap eudksa ds fuekZ.k dh
izkS|ksfxdh laca/kh uokpkj@vkfo"dkj ds fy, ,uvkjMhlh uokpkj iqjLdkj ¼2013½A ;g iqjLdkj lkekftd uokpkj
Js.kh ds varxZr fn;k x;k FkkA MkW- vkj-,u- ¤Élq] v/;{k] bZa/ku lsy ,oa cSVjh vuqHkkx Hkkjrh; /kkrq laLFkku ds Qsyks pqus
x, vkSj ,Vh,e&,u,eMh 2014] iq.ks ds nkSjku mUgsa vkbZvkbZ,e IySd iznku fd;k x;kA MkW- ih- lqtkrk nsoh] v/;{k]
lsalj ,oa ,Dpq,Vj vuqHkkx dks VªkatSD'kal vkWQ fn bafM;u fljkfed lkslkbVh dk ekun laiknd rFkk dkmafly vkWQ
eSVsfj;Yl fjlpZ lkslkbVh vkWQ bafM;k dk dk;Zdkjh lnL; pquk x;kA MkW- ¨ÉÞh¨ÉªÉ iky] ofj"B oSKkfud] Qkbcj
vkWfIVDl ,oa QksVksfuDl vuqHkkx us o"kZ 2014&15 ds fy, izfrf"Br jeu vuqla/kku Qsyksf'ki izkIr dhA LoIu dqekj
lkgk] ofj"B ,l-bZ-] bathfu;fjax lsok vuqHkkx dks baLVhV~;w'ku vkWQ bathfu;lZ ¼Hkkjr½ ds Qsyks ds :i ¨Éå pquk x;kA
lh,lvkbZvkj&lhthlhvkjvkbZ ds oSKkfudksa&bathfu;jksa dks feys lÉä mPp 'kks/k lEeku eq>s Hkfo"; esa bl laLFkku dh
vck/k lQyrk ds izfr vk'oLr djrs gSaA

cqfu;knh lqfo/kk,a] ekuo lalk/ku dh iwjd gksrh gSaA ;s nksuksa fdlh iz;ksx'kkyk ds fy, egRoiw.kZ gksrs gSaA bUgsa lrr~
rkSj ij lao/kZu vkSj izksUu;u fd;k tkuk vge gksrk gSA ¨ÉÖZÉä ªÉ½þ Eò½þiÉä ½ÖþB izlUurk ½èþ fd leh{kk vof/k o"kZ esa laLFkku dh
cqfu;knh lqfo/kkvksa esa egRoiw.kZ lq/kkj ntZ fd, x, gSaA ubZ mYys[kuh; lqfo/kk,a lqlfTtr dh xbZaA vR;k/kqfud
vuqla/kku dks vatke nsus ds fy, mRÑ`"V midj.k yxk, x,A daiSDV LdSfuax] bySDVªku ekbØksLdksi] jsftax gsFkZ QusZ'k]
gkbZ Vsaijspj QusZl] ,uhfyax ysgj] QusZl] LikdZ IykTek flaVfjax QusZl] jkWfdax QusZl] foczks xzkbafMax e'khu] ofVZdy
fefyax e'khu] daQksdy ystj jeu LisDVªksehVj] LØhu fiazVj vkSj LVk;jj tSls u, midj.kksa ds izHkko ls ifjof/kZr 'kks/k
dk okrkoj.k cuus dh vis{kk gSA blds vykok] buls ;qok fo|kFkhZ vkSj 'kks/kkFkhZ mPp xq.koÙkk ds 'kks/k dk;Z djus dks Hkh
izksRlkfgr gksaxsA

vusd oSKkfud foHkwfr;ksa us laLFkku dk nkSjk fd;kA buesa mYys[kuh; jgs izks- fQfyi jlsy] ,Qvkj,l] funs'kd
eSDl IySad fjlpZ xqzi QkWj vkWfIVDl ,oa QksVksfuDl =x½þÉåxÉä iz;ksx'kkykvksa dk Hkze.k fd;k vkSj oSKkfud lk>snkjh gsrq
fopkj&foe'kZ fd;kA MkW- lkSjo iky] funs'kd] lh,lvkbZvkj&,ulh,y us laLFkku ds LFkkiuk fnol ds volj ij
lh,lvkbZvkj&lhthlhvkjvkbZ esa izfrf"Br 11oka vkRekjke Le`fr O;k[;ku fn;kA

Éå



iz/kkuea=h ds LoPNrk vfHk;ku ds varxZr] 2 vDVwcj 2014 dks laLFkku ds dfeZ;ksa }kjk LoPN Hkkjr laca/kh 'kiFk yh
xbZA lkekU; rkSj ij] fjiksVZ vof/k ds nkSjku] laLFkku dh igpku] ikjnf'kZrk vkSj LoPNrk mPp Lrj dh cuh jghA bu
ekudksa ds ,d ldkjkRed fu"d"kZ ds :i esa ns'k ds izeq[k foKku ,oa izkS|ksfxdh laLFkkuksa dh izfrf"Br Qsyksf'ki
;kstukvksa ds varxZr ns'k ds laLFkkuksa ds 'kks/k o fodkl ra= esa vkSj fons'kksa esa Hkh 12 izfrHkk'kkyh 'kks/kkfFkZ;ksa dk p;u
gqvkA

gekjs fo|kfFkZ;ksa vkSj ;qok 'kks/kkfFkZ;ksa ij eq>s vikj fo'okl gSA vc ls ysdj vxys dqN o"kksZa esa] orZeku ekuo'kfDr
dk yxHkx ,d frgkbZ fgLlk vodk'k xzg.k dj ysxkA eq>s Hkjkslk gS fd vf/kd ;qok dfeZ;ksa vkSj muds lefiZr iz;klksa
ls] ;g laLFkku ,d u, y{; rFkk lqugjs Hkfo"; dh vksj vxzlj gksxkA ] vkb, ge lHkh Lo;a dks iqu% lefiZr
djsa vkSj vius fopkjksa dks izfrQfyr djus ds fy, dBksj ifjJe djsa rFkk tu lkekU; ds ykHk gsrq viuh lsok,a nsaA

fnukad % 31 ekpZ] 2015 dey nklxqIrk

ºlÉÉxÉ % dksydkrk dk;Zokgd funs'kd

<ºÉEäò Ê±ÉB
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izeq[k ;kstukvksa dh :i&js[kk ¼la[;k esa½
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lh ,l vkbZ vkj 

futh

fons'kh lg;ksx

10
(10%)

12
(12%)
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(16%)
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(62%)

lafonk ewY; gLrk{kfjr ¼` yk[k esa½
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fons'kh lg;ksx
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4
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1
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futh

156.70

5.614
(0.4%)

1468.205
(90%)

ckg~; lzksrksa ls izkIr vkenuh ¼` yk[k esa½



foÙkh; o"kZ 2014&15 esa] lh,lvkbZvkj & lhthlhvkjvkbZ us vfHkHkkod fudk; lh,lvkbZvkj }kjk 12oha iapo"khZ;
;kstuk ds varxZr ,d uksMy iz;ksx'kkyk ds :i esa vkSj lh,lvkbZvkj iz;ksx'kkykvksa ds lkFk usVodZ ifj;kstukvksa dks
vkxs ys tkus dk dke fd;kA vU; ljdkjh foHkkxksa] ih,l;w] futh lsDVj rFkk fons'kh fudk;ksa ds foÙkh; lg;ksx ls
vusd ubZ ifj;kstuk,a 'kq: dh xbZaA fiNys o"kksZa ds leku] bu ifj;kstukvksa ls izkIr mYys[kuh; izs{k.k gkbZ baiSDV
,llhvkbZ 'kks/k i=ksa esa izdkf'kr gq, FksA lg;ksxkRed 'kks/k ,oa izkS|ksfxdh fodkl ds fy, j.kuhfrd vkSj vkS|ksfxd {ks=ksa
esa laLFkkvksa ds lkFk izkS|ksfxdh vuqca/k gLrk{kfjr fd, x,A buesa ls izeq[k miyfC/k;ksa dh ,d >yd fuEu izdkj izLrqr
gS%&

vkS|ksfxd lg;ksx foufo'k VsDuksykWftt] fr:vuariqje ds lkFk feydj lh,lvkbZvkj & lhthlhvkjvkbZ ds
}kjk fodflr ukWu&fyuh;j QksVksfud fØLVy Qkbcj ¼,uihlh,Q½ dk iz;ksx dj daQksdy lw{en'khZ dk
igyk O;kolkf;d ekWM~;wy lh,lvkbZvkj ds ,u,evkbZVh,yvkbZ ;kstuk ds varxZr iwjk fd, x,
ßLisDVªksLdksfid flXuspj fMVsD'ku lfgr lHkh Qkbcj lqijdafVuqve izdk'k lzksr ds fMtkbu ,oa QSfczds'kuÞ
uked ifj;kstuk dh fuxjkuh lfefr ds lnL;ksa ds le{k izLrqr fd, x,A 7 vDVwcj 2014 dks MkW- thrsanz flag]
rRdkyhu foKku] izkS|ksfxdh ,oa i`Foh foKku jkT; ea=h vkSj ohih&lh,lvkbZvkj ds }kjk bl mRikn dks izkjaHk
fd;k x;kA

� bafMxks] ;wjksih; la?k&Mh,lVh] Hkkjr dk;ZØe ds varxZr laLFkku dks ßeYVhQaD'kuy uSuksdaiksftV eSVsfj;Yl
QkWj yks Vsaijspj fljkfed ¶;wYlÞ 'kh"kZd ,d ifj;kstuk iznku fd;k x;kA

� fofHkUu vkdkjksa ds 20 MT RSW dkap ds CykWd dh ckdZ] Mh,bZ dks vkiwfrZ nh xbZ vkSj nwljk ,evks;w iwjk fd;k
x;kA

� ,pvkj tkWulu] eqacbZ ds ek/;e ls 8MTyks lksfM;e dkap ds euds dh vkiwfrZ Mh,bZ dks dh xbZA

� ,d LFkkuh; vLirky esa yk'k esa ;kaf=d ,oa fØ;kRed izn'kZu ds fy, fQaxj TokbaV baIykaV ds vusd
izksVksVkbiksa dk fuekZ.k vkSj ijh{k.k( ,dy dsafnzd fDyfudy Vªk;y ls uhfrijd lfefr dh +xÉÖ¶ÉÆºÉÉ Eäò
{É¶SÉÉiÉA

� Mh,u, xfrghurk ,oa vuqorhZ fMVsD'ku gsrq ,d leFkZ lcLVªsV ds :i esa n-C;wVkby ,lhVsV ekWfMQkbM vaMs
dh f>Yyh dk irk yxkukA

� Qkbcj QSfczdsVsM bu&gkml ds iz;ksx }kjk Øe'k% 20 @ okV 1 ekbØksehVj vkSj 5 okV @ 1-95 ekbØksehVj
rjaxnS/;ksaZ rd ds vkmViqV ikoj lfgr Yb ,oa Tm MksIM Qkbcj ystjksa ds izn'kZuA

� ,lvZvkjlh] psUubZ esa ijh{k.k jpuk esa ,Qchth lsalj vjs vkSj ,ecsfMax dk fodklA vkjafHkd ifj.kke
mRlkgo/kZd gSaA

� 'kSoky ds fodkl gsrq ,d yhVj {kerk esa lesfdr fljkfed dsf'kdk f>fYy;ksa ds ,d iz;ksx'kkyk iSekuk okys
f>Yyh QksVksck;ksfj,DVj dh fMtkbfuax vkSj fuekZ.kA

3� Hkkjr ljdkj ds jktho xka/kh jk"Vªh; is;ty fe'ku ds varxZr if'pe caxky ds ekynk ftys esa 80 eh @?kaVk

�

xii

izeq[k
miyfC/k;ka %



{kerk cus vk;ju vkSj vklsZfud fu"dklu la;a= ds baLVkys'ku ds fy, fljkfed f>Yyh ekWM~;wyksa dh [kjhnA

� balqysVj vif'k"V vkSj iz;qDr bZaVksa ls izkIr xzksx ;qDr 50 izfr'kr Bksl vif'k"V ds iz;ksx }kjk 30 izfr'kr vkSj

40 izfr'kr ,yqfeuk okys ,yqfeuks flfydsV fjÝsDVjh dks lQyrkiwoZd fodflr fd;k x;k( izkIr fd, x, xq.k

iz;ksx'kkyk iSekus ij vkSj ekud xq.kksa ij [kjs ik, x,A

� bl {ks= esa lw{e] y?kq] e/;e m|fe;ksa ds varxZr ,d lkekU; lqfo/kk dsanz dh LFkkiuk gsrq lh,lvkbZvkj &

lhthlhvkjvkbZ }kjk ewY;kafdr caxHkwfe fjÝsDVjh DyLVj ,lksfl,'ku] vklulksy dh foLr`r ifj;kstuk

fjiksVZA

� ,ybZMh ds fuekZ.k esa leFkZ vuqiz;ksx gsrq rjy ikyhdkcksZflysu dk iz;ksx fizdlZj ds :i esa djds dkcZu le`)

,ekQZl Sic fQYeksa esa 'kkfey SicuSuks fØLVyksa dh ,d vfHkuo bfiVkfDl;y o`f) dk teko( ;g 'kks/k dk;Z ,d

izfrf"Br 'kks/k i= esa izdkf'kr gqvkA

� 'kjhj fØ;kRed izksVhu vYQk&lkbuqfyu ds vkajfHkd lewgu dh iM+rky ds fy, ¶yksjs'ksal dksfjys'ku

LisDVªksLdksih ,oa ladsafnzd besftax dh ,d la;qDr rduhd dk fodkl( tsMVhvks dk Qst fuekZ.k] tks fddsZaMky

izHkko ds fcuk izsf{kr jatd laosfnr lkSj lsy esa ,d oSdfYid QksVks,uksM ds :i esa iz;ksx gsrq ,d leFkZ

dSafMMsV gksrk gS( leFkZ vipk;d vuqiz;ksx gsrq ekbØksdkisZV ln`'k iSVuZ jpukvksa ;qDr lkWy&tsy izfØ;k }kjk

?kukdkj estks iksjl Cuo dk la'ys"k.kA bu eq[; voyksduksa dks gkbZ baiSDV 'kks/k i=ksa esa izdkf'kr fd;k x;kA

� ,d vf}rh; vdkcZfud vk/kkfjr v.kq ftlesa 1-5 ls 2 xquk vf/kd vEy fu"izHkko {kerk gS vkSj tks orZeku esa

miyC/k vdkcZfud vk/kkfjr vEyrRouk'kd dh vis{kk izHkkoh gksrk gSA

� fljkfed ,f'k;k&2014 esa [kqtkZ vkSj ujksnk izlkj dsanzksa dh Hkkxhnkjh vkSj fljkfed m|ksx dh pqukSfr;ksa rFkk

oS'ohdj.k ds e`íksa ij izLrqfr;ka( cM+h la[;k esa Vh ,oa Mh dk;ZØe vk;ksftrA

� izeq[k ;a=ksa dk cM+h la[;k esa baLVkys'ku% vU; mPp rkieku QusZ'kksa lfgr LikdZ IykTek flaVfjax QusZ'k] daiSDV

QhYM ,fe'ku Ldsfuax bysDVªku ekbØksLdksi] ckbczks xzkbafMax e'khu] LVk;jj lfgr vkWVksDyso] gkWV

vkblksLVsfVd izsl] ofVZdy feyhax e'khu] Xyksc ckWDl] LØhu fiazVj] Vhth&MhVh,] daQksdy ystj jeu

LisDVªksehVj 'kks/k o fodkl dh cqfu;knh jpuk esa vfHko`f) gsrqA

� dksydkrk esa lkbafVfQd ,aM baMfLVª;y fjlpZ vikVZesaV dh Nrksa ij laLFkku ds esafVusal foHkkx }kjk fxzM

dusDVsM lksyj oksYVkbd ikWoj IykaV dk baLVkys'kuA

� 26 vxLr 2012 dks MkW- lkSjo iky] funs'kd] lh,lvkbZvkj] ,ulh,y us 11oka vkRek jke Le`fr O;k[;ku izLrqr

fd;kA

� 2 vDVwcj 2014 dks iz/kkuea=h ds LoPNrk vfHk;ku ds varxZr dfeZ;ksa }kjk LoPN Hkkjr 'kiFk yh xbZA

� 19 fnlacj 2014% izks- fQyhi jlsy] ,Qvkj,l] funs'kd] eSDl IySad vkWfIVDl vuqla/kku ny] ,jykaxsu&uwjscxZ

fo'ofo|ky;] teZuh xÉä lh,lvkbZvkj&lhthlhvkjvkbZ dk nkSjk fd;k vkSj oSKkfud lg;ksx dh laHkkoukvksa

gsrq QksVksfuDl ,oa Qkbcj vkWfIVDl vuqHkkx ds 'kks/kdrkZvksa ls ppkZ EòÒA

� flrsUnq eaMy] MkW- vkj- lsu] MkW- nhikyh EÖÆòbÚ÷] vkyksd jk; pkS/kjh ,oa iz'kkar pkS/kjh dks ÞukfHkdh; vif'k"V

xfrghurk gsrq fof'k"V dkap ds euds ds fuekZ.k laca/kh izkS|ksfxdhß ds uokpkj@vkfo"dkj ds fy, o"kZ 2013 dk

,uvkjMhlh uokpkj iqjLdkj iznku fd;k x;k( MkW- vkj-,u-clq Hkkjrh; /kkrq laLFkku ds Qsyks pqus x, vkSj ,l-

ds- lkgk baLVhV~;wV vkWQ bathfu;lZ ¼Hkkjr½ ds Qsyks pqus x,( MkW- ih- lqtkrk nsoh VªkatSD'kal vkWQ fn bafM;u

fljkfed lkslkbVh ds ekun laiknd rFkk dkmafly vkWQ eSVsfj;Yl fjlpZ lkslkbVh vkWQ bafM;k ds dk;Zdkjh

lnL; pqus x,( MkW- e`.ke; iky us 2014&15 ds fy, izfrf"Br jeu 'kks/k v/;srko`fÙk izkIr fd;kA

xiii



xiv

� 31 tqykbZ ls 2 vxLr 2014 ds nkSjku vk;ksftr fluthZ gkoM+k 2014 esa lh,lvkbZvkj Vhe ds lnL; ds :i esa

Hkkxhnkjh( Mh,lVh&lh,lvkbZvkj laslj gc ds varxZr laLFkku esa m|ksx&lsalj gc cSBd vk;ksftr dh xbZA

� fofHkUu jk"Vªh; ,tsafl;ksa }kjk nh xbZ izfrf"Br 'kks/k v/;srko`fÙk;ksa ds lkFk lh,lvkbZvkj&lhthlhvkjvkbZ esa

ntZu Hkj ;qok 'kks/kkFkhZ HkrhZ gq,A

� laLFkku dh ikjnf'kZrk vkSj igpku esa vfHko`f) djus ds fy, lh,lvkbZvkj&lhthlhvkjvkbZ dh osclkbV rFkk

iSaQysV dks v|ru fd;k x;k( vkjVhvkbZ dh ftKklkvksa dk rhozrk ls izR;qÙkj fn;k x;k( laLFkku esa jktHkk"kk esa

rhljk ghjd O;k[;ku vk;ksftr fd;k x;kA



'kks/k ,oa fodkl izeq[k >yfd;kadh
vk/kqfud Dys ,oa ijaijkxr fljkfeDl

bZa/ku lsy ,oa cSVjh

ck;ksfljkfed ,oa dksfVax

fljkfed f>Yyh izkS|ksfxdh

fof'k"V dkap

inkFkZ o.kZu

usVodZ ifj;kstuk,a

uSuks jpuk inkFkZ

ukWu vkDlkbM fljkfeDl] lfEeJ.k ,oa fjÝsDVjh

Qkbcj vkfIVDl ,oa QksVksfuDl

laosnd ,oa izsjd

lkWy&tsy izkWlsflax
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lkekU; jsM cfuZax Dys dk bLrseky dj ekbØksoso esa Dys ds iz;ksx dks ckf/kr fd;kA Dys ds Hkkoh lao/kZu ds fy,
daisfVcy crZuksa dk fuekZ.k% lqij daMfDVax gkbZ xzsfM,aV eSXusfVd lsijs'ku

¼,llh&,pth,e,l½ ;k bysDVªks LVsfVd lsijs'kal ds lq>koyxHkx 45 izfr'kr lkekU; jsM cfuZax Dys ;qDr jsM Dys
fn, x,AcrZuksa dk fuekZ.k fd;k x;k vkSj mudh VkWfiax ,d mi;qDr

eSfpax Xyst ij 2013&14 d nkSjku dh xbZA O;ogk;Zrk [kqtkZ foLrkj dsanz
ijh{k.k ds fy, bu crZuksa dks vuqorhZ rkSj ij lQyrkiwoZd

cká vuqnkfur ifj;kstuk,a%
ekbØksoso esa tkapk x;kA bu Xyst fd, x, crZuksa us 500 pØ

vYVªkykbV fjÝsDVjh inkFkZ ds bLrseky ls Hkëk dkj dh FkeZy 'kkd ds ckn Hkh foQyrk dk izn'kZu ugha fd;kA
ekl dks ?kVkdj ÅtkZ dh cpr%dU;kdqekjh] rfeyukMw ds ukxjDok;y esa lsaVj QkWj

fiNys lky [kqtkZ dh rhu fljkfed bdkb;ksa dks la'kks/kulkWfyM MsoyiesaV ds izeq[k ds le{k crZuksa ds fuekZ.k]
dk;Z ds fy, pquk x;k FkkA ;s p;fur LFkkuh; bdkbZ;ka Fkha%QSfczds'ku vkSj Qk;fjax 'ksM~;wy ds lkFk mudh fuekZ.k izfØ;k
fcgkj fljkfeDl] iVuk fljkfeDl ,oa fizeh;j fljkfeddks iznf'kZr fd;k x;kA izk;kstd vkj;wVh,th] vkbZvkbZVh
baMLVªhtA bl vof/k ds nkSjku] blh mís'; ds fy, ,d vkSjenzkl ds vkxzg ij] izeq[k igys Hkh lh,lvkbZvkj &
bdkbZ jkgqy fljkfeDl dk p;u fd;k x;kA fljkfedlhthlhvkjvkbZ dk nkSjk dj pqds FksA ckn esa leku izLrqfr;ka
Qkbcj vkSj nwljs inkFkksZa dh vis{kk ,d fuEu ?kuRovkbZvkbZVh enzkl esa dh xbZ FkhaA mRikn ds rdjhcu ykxr dk
vYVªkykbV inkFkZ ds vuqiz;ksx }kjk Hkëk dkj ykbVj dsfo'ys"k.k Hkh fd;k x;kA bl nkSjku ;g izrhr gqvk fd vxj
vk/kkj dks cukus ds fy, la'kks/ku dk;Z dks igys nks fljkfedmRikn dks muds ukxjdkby bdkbZ esa fufeZr gks ldsa rks buds
bdkb;ksa esa fiNys lky iwjk fd;k x;k FkkA bl lky jkgqyO;kikj esa lh,lMh dks dksbZ dfBukbZ ugha gksxhA
fljkfeDl esa la'kks/ku dk;Z dks iwjk dj fy;k x;kA jkgqylkFk gh lkFk lkekftd fodkl dsanz ¼lh,lMh½ us
fljkfeDl esa fd, x, la'kks/ku dk;Z dks fp= esa n'kkZ;k x;klh,lMh] ukxjdkby dks izfØ;k ds fØ;kUo;u gsrq ,d
gSA fcgkj fljkfeDl fLFkr balqysVjksa ds 5 ju ds ngu ds fy,ifj;kstuk dk izLrko Mh,lVh] ubZ fnYyh esa izLrqr fd;kA
la'kks/ku ds igys vkSj ckn ds vkadM+s ,d= fd, x,A blesa;g ifj;kstuk lS)kafrd rkSj ij LohÑr gks xbZ gS vkSj
djhc 10 izfr'kr bZa/ku dh cpr gqbZA vU; bdkb;ksa esa vkadM+ksavuqnku dh izrh{kk gSA
dk ladyu izxfr ij gSA

lhMhbZ ,f'k;k fy- ls Dys esa ewY; lao/kZu djus gsrq
O;ogk;Zrk laca/kh v/;;u%

lhMhbZ ,f'k;k fy- }kjk ,d lSaM Dokjh esa /kqykbZ izfØ;k ds
nkSjku ,d Dys inkFkZ dks ,d lg mRikn ds :i esa izkIr fd;k
x;kA lh,lvkbZvkj&lhthlhvkjvkbZ dks ;g [kkstus ds fy,
vuqjks/k fd;k x;k gS fd dkxt m|ksxksa esa vuqiz;ksx gsrq D;k
Dys inkFkZ dks vkxs mi;qDr cukus esa iz;ksx fd;k tk ldrk
gSA lh,lvkbZvkj&lhthlhvkjvkbZ esa ,d O;ogk;Zrk v/;;u
fd;k x;kA blesa ;g ik;k x;k fd izkIr inkFkZ vis{kkÑr
:[kk Fkk vkSj LoHkko ls flfyflvl FkkA iz;ksx'kkyk esa
csusfQds'ku vkSj MhySfeus'ku ds ckn bls dqN lhek rd
lq/kkjk x;k FkkA dkvksykbukbV [kfut inkFkZ yxHkx 79
izfr'kr FkkA ;|fi Qs:fxul v'kqf);ksa dh ek=k egRoiw.kZ
rkSj ij vf/kd FkhA foHkk eku dks 90 rd lq/kkjk tk ldrk gS(
gkykafd ihys jax dh v'kqf);ksa dh mifLFkfr us dkxt m|ksxksa

vk/kqfud Dys ,oa ijaijkxr fljkfeDl%
lhthlhvkjvkbZ&dksydkrk
cká vuqnkfur ifj;kstuk,a%

jkgqy fljkfeDl fLFkr bdkbZ LFky ij Hkëk dkjksa dk vk/kkj



v
k/
kqf
u
d
 D

y
s v

kSj
 i

jai
jk
x
r
 f
l
jSf
eD

l

3ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ2014-15´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

fofHkUu ikfy'k jaxksa esa jklk;fud rkSj ij ckaMsM ikfy'k VDs lVkby e=a ky;] Hkkjr ljdkj ds vra xrZ u's kuy lVas j
,oa vuikfy'M xzsukbV Vkby% QkWj fMtkbu ,Ma ikz Ms DV Mos yieVas dh foÙkh; lgk;rk ls

Hkkjrh; Vjs kdkVs k gMaS hØkW¶V m|kxs dh lexz n'kk eas l/q kkj grs qvusd flfoy fuekZ.k xfrfof/k;ksa esa xzsukbV ,d cgqr
Vjs kdkVs k gFkdj?kk dh mRiknu ifz Ø;k eas ikz |S kfs xdh; ixz frdBksj vkXus; 'kSy gksrh gSA bl ifj;kstuk dk izk;kstd iksCl
dh puq kfS r;kas vkjS lHa kkoukvkas dks fpfàr djus ds fy, blxzsukbV izkbosV fyfeVsM xzsukbV /kwy dh fo'kky ek=k mRiUu
ifj;kts uk dks gkFk eas fy;k x;k gAS bl ifj;kts uk ds vra xrZ ]djrk gS vkSj blus fofHkUu jaxksa esa ikfy'M vkSj ikfy'M
rhu Vjs kdkVs k cruZ fuekrZ kvkas dh fLFkfr ij ,d v/;;u fd;kVkbyksa ds fuekZ.k gsrq xzsukbV MLV ds iz;ksx laca/kh laHkkoukvksa
x;k gS vkjS ikz ;kts d dks bldh fjikVs Z Hkts h xbZ gASdk irk yxkus ds fy, foLrkj dsanz ls laidZ lk/kkA bl dk;Z

ds varxZr] izk;kstd dh vksj ls xzsukbV MLV izkIr fd;k x;kA ujksc÷É foLrkj dsanz
bl ifj;kstuk ds varxZr dk;Z vkjaHk gks x;k gSA QSfczds'ku ds

cká vuqnkfur ifj;kstuk,a
fy, fofHkUu fMtkbuksa okys nks jatdksa dks fufeZr fd;k x;kA

LFkkuh; :i ls miyC/k dPpk inkFkZ dk bLrseky djVªk;y ds nkSjku fofHkUu Mk;y iz;ksx fd, x,A fofHkUu
fljkfed balqysVj ckWMh ,oa Xyst ds fuekZ.k gsrqvkdkjksa ds yxHkx 300 fdyksxzke Vkby fufeZr fd, x,A
izkS|ksfxdh dk fodkl%muds xq.kksa ds ewY;kadu ds fy, fofHkUu ijh{k.k fd, x,A

vkxs ds dk;Z tkjh gSaA xqtjkr ds ,l,ebZ {ks= esa fljkfed balqysVj m|ksx
chdkusj Dys] DokVZ~t vkSj QsYMLikj ij fuHkZj djrk gS tks fd
jktLFkku esa mRiUu gksrs gSaA gkykafd vPNh xq.koÙkk ds
IykfLVd Dys] pkbuk Dys] flfydk lSaM] ckWDlkbV vkSj vU;
dPps inkFkZ xqtjkr jkT; esa izpqjrk ds lkFk miyC/k gSaA
iksjflysu balqysVj ds mRiknu gsrq bu inkFkksZa dh mi;ksfxrk
tkuuk LFkkuh; m|ksx ds fy,s egRoiw.kZ gksrk gSA mijksDr ds
lanHkZ esa] bysfDVªdy fjlpZ ,aM MsoyiesaV ,lksfl,'ku]
cM+ksnjk us LFkkuh; rkSj ij miyC/k dPpk inkFkksZa ds bLrseky
dj fljkfed balqysVj ckMh ,oa Xyst ds fuekZ.k ds fy,
izkS|ksfxdh dk fodkl djus gsrq ujksnk foLrkj dsanz ds lkFk
lg;ksxkRed dk;Z 'kq: fd;kA bl ifj;kstuk dk eq[; mís';
Fkk ifjof/kZr bysDVªks esdsfudy xq.kksa lfgr gkbZ Vsa'kuVsjkdksVk gSaMhØk¶V dh mRiknu izfØ;k esa mi;qDr
iksjflysu ckWMh ,oa Xyst gsrq ,d mi;qDr izkS|ksfxdh dkizkS|ksfxdh; uokpkjksa ij dsafnzr v/;;u ,oa fjiksVZ dh
fodkl djukA bl ifj;kstuk ds eq[; urhts fuEu izdkj gSa%&rS;kjh%

v'kqf);ksa dh vf/kdrk dh otg ls xqtjkr Dys esa vf/kd

®úÊ½þiÉ

xzsukbV MLV ls fufeZr Vkby

Ldsy vi@QSDVªh Vªk;y esllZ lu balqysVlZ] cjstk] vgenkckn
10 ifz r'kr vkjS 30 ifz r'kr ds leko's k ds nks Vhª eVas LrjA 100 ls vf/kd fMLd bla yq Vs j ¼ikz Vs kVs kbi½
r;S kj fd, x, vkjS o|S rq jklk;fud vko';drkvkas ds fy, bUgas ekiu fd;k tk jgk gAS
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fHkUurk izdV gq, gSaA ,d csusfQds'ku izfØ;k dk fodkl fd;k
x;k gS ftlds }kjk xqtjkr IykfLVd Dys dks ekudhÑr
fd;k tk ldrk gSA

ukWu IykfLVd DokVZ~t ,oa QsYMLikj inkFkksZa ds fofHkUu
la;ksxksa ds lkFk Vªkb,fDl;y iksjflysu la?kVu esa ekudhÑr
xqtjkr IykfLVd Dys ¼thihlh½ dks 40 izfr'kr rd iz;ksx
fd;k tk ldrk gSA bl ifj;kstuk ds varxZr fodflr
thihlh esa mÙke izR;kLFkrk] foVªhfQds'ku xq.k vkSj i;kZIr
rkih; & ;kaf=d xq.k ekStwn FksA thihlh ds dkj.k iksjflysu
ds rkih; ;kaf=d xq.kksa ij dksbZ izfrdwy izHkko ugha ns[kk x;kA
fodflr thihlh ;qDr gkbZ Vsa'ku balqysVj iksjflysu ckWMh ds
lQy vkS|ksfxd Vªk;y us r; fd;k fd LFkkuh; IykfLVd 
Dys jktLFkku ds IykfLVd Dys dks vkaf'kd ;k iwjs rS;kj ij
izfrLFkkfir dj ldrk gSA

ifj;kstuk ds varxZr fodflr Xyst la?kVu us mÙke
Xyst ckMh fQV dks iznf'kZr fd;kA bl Xyst dh ykxr
vkS|ksfxd Xyst ls de gSA blds Vªk;y esllZ lu balqysVlZ]
cjstk] vgenkckn esa fd, x, FksA 10 izfr vkSj 20 izfr'kr ds lesfdr feêh ds crZu ds fuekZ.k laca/kh ifj;kstuk%
nks VªhVesaV Lrjksa laca/kh iz;kl fd, x, gSA oS|qr ;kaf=d xq.kksa ikap o"khZ; bafVxzsVsM ikWVjh MsosyiesaV izkstsDV
gsrq 100 ls T;knk balqysVj fMLdksa ds izksVksVkbi ds ewY;kadu ¼vkbZihMhih½ ds varxZr th,edsvkjVhvkbZ] xka/kh uxj ds
fd, x, FksA lg;ksx ls lh,lvkbZvkj & lhthlhvkjvkbZ] ujksnk dsanz ds

}kjk ,d izkS|ksfxdh vk/kkfjr lkekftd 'kks/k ifj;kstuk dkfudk; la?kVu esa 10 izfr vkSj 30 izfr'kr xqtjkr Dys ds
vkjaHk fd;k x;k gSA bl ifj;kstuk esa] O;ogk;Z izkS|ksfxdh dsbLrseky ls fufeZr balqysVjksa us esVsfyd dSi balqysVj ckMh ds
fodkl] u, mRiknksa ij 'kks/k vkSj lexz {ks= ds izHkkoh fodklvarxZr U;wu eksVkbZ ds dkj.k 70 izfr'kr foQyrk eku dh 
ds fy, bl izkS|ksfxdh esa f'kYidkjksa ds lekos'k dks lqfuf'prlaHkkO;rk lfgr iaDpj ds lkis{k izfrjks/k ls tqMh fuEu
fd;k tk,xkAfo'oluh;rk iznf'kZr fd;kA pawfd iaDpj oksYVst dk eksMy

bl vof/k ds nkSjku] xqtjkr ds 32 ftyksa esa ,d jksxeku 75 KV gS] ;g lq>ko fn;k tkrk gS fd esVsfyd dSi
uSnkfud losZ{k.k iwjk fd;k x;kA crZu fuekZrkvksa dsbalqysVj ckWMh ds varxZr balqysVj eksVkbZ dks nks xq.kd ds lkFk
tulkaf[;dh fooj.k lfgr muds mRiknu] izfØ;k] vkenuh]c<+kuk pkfg,A ;g iaDpj oksYVst ds ekWy eku dks
xq.koÙkk] fxØh] izfrdkj vkfn ij tkudkjh dks ladfyr fd;k

fo'olfu;rk esa Øfed o`f) ds lkFk djhc 150 KV rd c<+k
x;k rFkk crZu fuekZrkvksa dh leL;kvksa ds fo'ys"k.k ds fy,

nsxkA izk;kstd dks ifj;kstuk fjiksVZ izLrqr dj nh xbZ gSA MkVkcsl esa j[kk x;kA f'kYidkjksa ds }kjk fufeZr vkSlr mRikn
fljkfed vuqiz;ksxksa esa di dSfY'k;e QklQsV tSls fd rkoM+h] eVdk] fn;k LFkkuh; cktkjksa esa csps tkrs gSaA

¼Mhlhih½ ds mi;ksx dh laHkkO;rk dh [kkst% ;g ns[kk x;k fd f'kYidkj ijaijkxr Kku vkSj dkS'kyksa ds
vk/kkj ij dke djrs gSa ijarq muesa ls vf/kdka'k oSKkfudfljkfed vuqiz;ksx esa Mhlhih ds mi;ksx gsrq lQy
gLr{ksi ds vHkko esa mRikndrk dks ysdj d"V >syrs gSaAiz;ksx'kkyk Vªk;y fd, x, FksA iz;ksx'kkyk Ldsy Vªk;yksa dk
mRiknksa dh xq.koÙkk gYdh gksrh gS vkSj bl dkj.k f'kYidkjksaiqf"Vdj.k Mhlhih izklsflax dh ,d fof/k ds fodkl dh vksj
dks de nke feyrs gSa vkSj nwljh ckr fd os vius mRiknksa dhys x;kA iz;ksx'kkyk ekud ij yks esP;ksfjax pkbuk cksu Vscy
fcØh ds fy, fcpkSfy, Mhyjksa ij Hkh fuHkZj gksrs gSaA

os;j ds fy, lexz izkS|ksfxdh fodflr dh xbZA foLrkj dsanz
dPpk Dys uewuksa ds yxHkx 200 fHkUu izdkj ftUgsa vusdij fufeZr Ê´ÉºÉEÖò]õxÉÖ¨ÉÉ oLrqvksa dks ikap izfrf"Br pkbuk cksu

lzksrksa ls izkIr fd;k x;k] mUgsa gj ftys ds xzkeh.k f'kYidkjksafuekZ.k bdkb;ksa esa Xysftax] ngu vkSj ltkoV fd;k x;kA ;s
ls ,d= fd;k x;k FkkA blesa Dys dk otu djhc 20 ls 30

ikap bdkb;ka Fkh % Hkkjr ikWVjht&t;iqj] lksudh
fdyksxzke FkkA bu ,df=r Dys ls cuk, x, izfrfuf/k uewuksa

fljkfeDl&eksjch] eqfnzdk fljkfeDl & cM+ksnjk] Dys ØkW¶V dks fofHkUu HkkSfrd&jklk;fud vkSj [kfut laca/kh xq.kksa ds
bafM;k & t;iqj vkSj vks,fll fljkfeDl & vadys'oja lHkh fy, fo'ys"k.k fd;k x;k FkkA vkfdZfefMt ds fu;e dk
ikap bdkb;ksa us ldkjkRed QhMcSd fn, gSa vkSj fuekZ.k ds bLrseky dj DoFku fof/k }kjk uewuksa ds fljkfed xq.kksa dks
nkSjku ngu ykxr dks de djus okyh izkS|ksfxdh esa viuh lqfuf'pr fd;k x;k vkSj rkfydk esa lwphc) fd;k x;kA
:fp n'kkZbZ gSaA Hkkoh dk;Z izxfr ij gSA

MkbdSfY'k;e dk mi;ksx djds cuk, x, yks esP;ksfjax cksu
pkbuk Vscyos;j
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vgenkckn ftys ls ukS uewuksa ds Qk;MZ fooj.k ftUgsa 01 ls n'kkZ;k x;k gSA

js[kh; cnyko ¼MªkbZ ls Qk;MZ½ ¼%MªkbZ vk/kkj½

dqy ladqpu ¼ueh ls ngu½ ¼ ueh vk/kkj½%

Qk;MZ ,evksvkj ¼fdxzk@lseh ½2

ty vo'kks"k.k ¼ nzO;eku }kjk½%

Li"V vk;ru fNfnzyrk ¼ ½%

nzO;eku ?kuRo
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ÅtkZ vuqla/kku laLFkku esa ,lvks,Qlh inkFkksZa ij 'kks/k fØ;kRed xzsMsM ,uksM jpuk dk bLrseky dj Iykuj
o fodkl fØ;k & dykiksa gsrq fo'ks"kKrk vk/kkj dk ,lvks,Qlh LVsd dk fodkl%
mUu;u% vfHkfØ;k'khy xSlksa ds dkmaVj ¶yks okys ,lvks,Qlh

;g ifj;kstuk lQyrkiwoZd fnlacj 2014 esa iwjh gqbZ FkhA LVsd dk fMtkbu fd;k x;kA bl fMtkbu ds vk/kkj ij lsy
2014&15 dh vof/k ds nkSjku] bZvkjvkbZ] ds,lh,lVh] lmnh gksYMj] xzw.M ckbZ&iksyj IysV] 'kh"kZ ,oa ry /kkjk laxzkgd
vjc ds lkFk bl lg;ksxkRed ifj;kstuk ds varxZr O;oLFkk ¼ØksQj 22 ,ih;w xzsM LVhy ;qDr½ tSls LVsd ds fofHkUu ?kVd
ds vuqlkj uoacj 2014 esa bZvkjvkbZ] ds,lh,lVh ds 5 fufeZr fd, x,A xzsMsM ,uksM lw{e lajpuk ¼mijksDr vuqlkj½]
lnL;h; rduhdh lewg dks lh,lvkbZvkj & dkap vk/kkfjr lhyUV vkSj /kkfRod ¼ØksQj 22 ,ih;w½ LVsd
lhthlhvkjvkbZ] dksydkrk esa ,d lIrkg ds fy, oSKkfud ?kVd] ,lvks,Qlh ds fofHkUu NksVs LVsd ¼3&lsy½ ls ;qDr 10
izf'k{k.k iznku fd;k x;kA blesa lh,lvkbZvkj & lseh × 10 lseh × 1-5 feyh fodflr flaxy lsy fufeZr fd,
lhthlhvkjvkbZ ds }kjk o"kZ 2013 esa bZvkjvkbZ] ds,lh,lVh x, FksA
dks vkiwrZ fd, x, leku ijh{k.k O;oLFkk dk bLrseky dj ~ vuks[ks bysVªksysl rduhd vkSj dksj (YSZ) & 'ksy (Ni)
35-0 feyh O;kl okys ,uksM & lgkf;r ,lvks,Qlh dwiu lw{e lajpuk ds bLrseky dj fØ;kRed :i ls xzsMsM ,uksM
lsyksa ds oS|qr & jklk;fud izn'kZuksa ds ekiu rFkk fo'ys"k.k inkFkksZa ls ;qDr ,d Nks]äõ lsy ,lvks,Qlh LVsd ¼3&lsy½
fd, x,A

bZ a/ku lsy vkSj cSVjh
cká vuqnkfur ifj;kstuk,a

fofHkUu ,uksM Lo:iksa ;qDr rhu&lsy ds izn'kZu
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gkbMªkstu dks bZa/ku vkSj vkWDlhtu dks vkDlhMasV ds :i esa laLFkku Fks lh,lvkbZvkj & vkbZ,e,eVh] bafM;k ,aM
bLrseky dj oS|qr jklk;fud izn'kZu ds fy, tkapk x;k FkkA baihfj;y dkWyst rFkk LVªkDykbM fo'ofo|yk;] ;wdsA bl
dqN lsy la[;k ds fufeZr LVsd ls izn'kZu dh rqyuk dh xbZ dk;ZØe ds varxZr] lh,lvkbZvkj & lhthlhvkjvkbZ dh
ijarq bls ijaijkxr ,uksM ls fufeZr fd;k x;kA tc bls izeq[k xfrfof/k;k¡ gSa % ¼v½ izksVku laoguh dsjesV~l dk fodkl]
fØ;kRed ,uksM ds lkFk fufeZr fd;k x;k rks LVsd izn'kZu esa ¼c½ ^,l* lguh; u;s ,uksM inkFkksZa dk fodkl] ¼l½ fodflr
,d egRoiw.kZ vfHko`f) ns[kh xbZA bysDVªksysl rduhd ds ,uksM inkFkksZa dk bLrseky dj Iykuj ,uksM & lgkf;r flaxy
}kjk fØ;kRed ,uksM ;qdr fufeZr LVsd dk la'ys"k.k fd;k lsyksa dk fuekZ.k vkSj ¼M½ ,d ekWMy ck;ksxSl la?kVu dk

2x;kA blus ijaijkxr ,uksM ;qDr LVsd }kjk 0-8 okV@lseh bLrseky dj u, ,uksM inkFkksZa ds izn'kZu dk ewY;kdauA
ds ,d cgqr ux.; 'kfDr ?kuRo ds lkFk 18-5 okV ds 'kh"kZ ,d o"kZ ds nkSjku gq, 'kks/k ds urhts ds :i esa] ;g r;
'kfDr eku dh vis{kk 800° lsaVhxzsV ij 0-49 ,afi;j@lseh ds fd;k x;k fd Ni- vk/kkfjr v;Ld dsjesV ijksofLdV

2/kkjk ?kuRo okys 0-31 okV@lseh 'kh"kZ 'kfDr ?kuro lfgr 75 vk/kkfjr ,uksM ls csgrj gSaA blfy, ck;ksxSl fjQkfeZax esa
okWV dh ,d 'kh"kZ 'kfDr dks iznf'kZr fd;kA fØ;kRed ,uksM ls vuqiz;ksx gsrq bySDVªksysl rduhd dk iz;ksx dj Cu-YSZ vkSj
fufeZr 3&lsy LVsd ds izn'kZu dks ,y,llh,Q & vk/kkfjr Ni-Cu ¼v;Ld½ -YSZ dsjesV dh izHkkfork ds v/;;u fd, x,
dSFkksM inkFkksZa ds lkFk tkapus ij csgrj ik;k x;kA 'kh"kZ 'kfDr FksA U;wu dksfdax xq.k gsrq dsjesV esa /kkfRod pj.kksa esa vip;u

2dks 0-625 ,afi;j@lseh ds ,d /kkjk ?kuRo ds lkFk 0-35 okys egRoiw.kZ igyw ds lkFk bysDVªksysl Cu-YSZ vkSj Ni-Cu -
2okV@lseh ds 'kfDr ?kuRo ;qDr 85 okV ik;k x;k FkkA YSZ dks Cu-Cu dafVuqve ds :i esa tkapk x;k vkSj Ni-Cu-Ni-

mijksDr fp= esa fØ;kRed ,uksM vkSj ijaijkxr ,uksM ls Cu dafVuqve dks bl izdkj ds dsjesV esa /kkfRod pj.k ds
fufeZr ,lvks,Qlh flaxy ls yksa ds lkFk rqyukRed LVsd vR;ar fuEu vk;ru esa voyksfdr fd;k x;kA mRizsfjr
izn'kZu dks n'kkZ;k x;k gSA ck;ksxSl okrkoj.k esa feFksu dk izfr'kr ifjorZu nksuksa

bysDVªksysl Cu-YSZ vkSj Ni-Cu -YSZ dsjesV ds fy, fd, x,AvarjkZ"Vªh; ifj;kstuk,a%
feFksu vkSj dkcZu MkbvkDlkbM gsrq vuqikr dks 3%2 ¼ck;ksxSl

bZ/ku lqxzká ,lvks,llh ds }kjk ck;ksxSl mi;ksx esa la?kVu esa izk:ih½ j[kk x;k gSA mRizsfjr ck;ksxSl dh /kkjk esa
izxfr% H S QsM ds 25 ihih,e ds lkFk bysDVªksysl Ni-Cu -YSZ dh2

lYQj lguh;rk dks Hkh tkapk x;k gSA bysDVªksysl Cu-YSZbZ/ku lsyksa ij dsafnzr Mh,lVh ¼Hkkjr½ & vkjlh ¼;wds½
vkSj Ni-Cu -YSZ gsrq feFksu ds izfr'kr ifjorZu rFkk lrr~'kks/k igy ds varxZr ekpZ 2012 esa bl ifj;kstuk dks 'kq:
iqufuekZ.k ds 4 ?kaVs ckn dh lYQj lguh;rk dks uhps fn, x,fd;k x;k FkkA bl dk;ZØe ds eq[; mís'; bZa/ku ds :i esa
fp=ksa esa n'kkZ;k x;k gSAck;ksxSl dk bLrseky dj bZa/ku lqxzká ,lvks,Qlh fodflr

djuk gSA bl cgq&laLFkkfud varjkZ"Vªh; ifj;kstuk ds fy, vis{kk ds vuqlkj] dsjesV eSfVªDl esa 23 izfr'kr vk;ru
Hkkjr vkSj ;wds ls Øe'k% lh,lvkbZvkj & lhthlhvkjvkbZ dh /kkfRod voLFkk okys bySDVªksysl Cu-YSZ us 6 ?kaVs dh
vkSj lsaV ,aMªwt fo'ofo|ky; vxqvk laLFkku gSaA vU; lgHkkxh lafØ;k esa fLFkjrk izdV fd;k vkSj 2 ?kaVs ij mRiszfjr ck;ksxSl

2

Cu

%

bysDVªksysl Cu-YSZ ,oa Ni-Cu -YSZ dsjesV gsrq vkmViqV gkbMªkstu ds lkFk feFksu ifjorZu % 

v½  H S ds fcuk vkSj c½ bysDVªksysl Ni-Cu-YSZ gsrq QhM xSl esa /kkjk ij 25 ihih,e dh mifLFkfr esaA2 H S2
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dh /kkjk ij ~ 20% ds feFksu ijforZu gsrq [kjkc iqufuekZ.k fo'ofo|ky;] ukosZ vkSj MkW- bczkfge ikeqd] oslVsy] VdhZ
n{krk iznf'kZr fd;kA gkykafd 32 izfr'k /kkfRod pj.k vk;ru ¼m|ksx lgHkkxh½A
¼Ni-Cu v;Ld½ okys bysDVªksysl dsjesV ck;ksxSl QhMLVkWd Hkkjr vkSj bZ;w ds vdknfed vkSj vkS|ksfxd nksuksa {ks=ksa esa
dh /kkjk ij feFksu ifjorZu n{krk 98 izfr'kr ftruk mPp mPp Lrj dh 'kks/k fo'ks"kKrk ds }kjk ,yVhlh,Qlh] inkFkZ
iznf'kZr djrk gSA bl izdkj ds dsjesV gsrq gkbMªkstu ds fy, vkfIVekbts'ku] izn'kZu lao`f) rFkk fVdkmiu ds oSKkfud
vkmViqV /kkjk~ 66%ikbZ xbZA ifj"dj.k djus ij] 25 ihih,e vk/kkj ij orZeku 'kks/k pqukSfr;ksa ds lek/kku }kjk ;g
H S ~ 98 ls ik;k x;k gS tks fd vxys 2 ?kaVs rd fLFkj2 ifj;kstuk ,d fo'o Lrjh; rkieku fljkfed bZa/ku lsy
jgkA gkbMªkstu eksy izfr'kr fo'ys"k.k ds QyLo:i ¼,yVhlh,Qlh½ dks miyC/k djkus dk mís'; j[krh gSA vkt
vkmViqV xSl /kkjk esa ~ 66% ds ewy ekuksa ls ~ 9% dh dh rkjh[k rd fuEu rkiekuksa ¼300° & 600°½ ij fØ;k'ky
fxjkoV ntZ dh xbZ tks Hkh 2 ?kaVs dh vof/k rd vifjofrZr fljkfed bZa/ku lsy gsrq dqN laHkkouk'khy lsfj;k vk/kkfjr
cuh jghA dkcksZusV bysDVªksykbV dks fpfàr fd;k x;k gS vkSj bu inkFkksZa
U;wu rkieku fljkfed bZa/ku lsyksa gsrq cgqfØ;kRed ls lsy fuekZ.k ,oa izn'kZu ds mês'; ls mi;qDr bysDVªksMksa
uSuks daiksftV inkFkZ% ¼fyfFk;sjsM Ni dSFkksM vkSj dsjesV ,uksM½ dks Hkh la'ysf"kr

fd;k x;k gSA vHkh rd bl ifj;kstuk lewg ds yksxksa dh nksU;w bafMxks] bZ;w ,oa Mh,lVh] Hkkjr dk;ZØe ds varxZr
ckj cSBdsa gqbZ gSa ftlesa bZ;w ds izR;sd lgHkkxh ls ;ksxnku vkSjNANOMFC ifj;kstuk dh 'kq:vkr flarcj 2014 esa gqbZ FkhA
'kks/k fØ;k&dykiksa ij fopkj&foe'kZ fd;k x;kA bl ppkZ dsHkkjrh; i{k ds blesa lgHkkxh gSa% MkW- jktsanz ,u clq]
vk/kkj ij] lhthlhvkjvkbZ us bZ;w lgHkkfx;ksa ls inkFkksZa dslh,lvkbZvkj & lhthlhvkjvkbZ ,oa izks- lqn~/klRo clq]
vknku&iznku fd,A bZ;w vkSj Hkkjrh; lgHkkfx;ksa ds chpvkbZvkbZVh fnYyhA bZ;w ds izfrHkkfx;ksa esa 'kkfey gSa% izks- ihVj
ldkjkRed urhtksa ds lkFk fo|kFkhZ Hkze.k Hkh gq,A orZeku esayqaM] vkYVks fo'ofo|ky;] fQuySaM] izks- QjukUMks ekdZl]
;kstuk ds vuqlkj 'kks/k vkxs c<+ jgk gSA,fojks fo'ofo|ky;] iqrZxky] izks- VªwYl uksjch] vksLyks

~ 85%
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tSofpfdRlh; vuqiz;ksxksa gsrq Ti6Al4V lcLVªsV ij ¶yksjkikVkbV [Ca (PO ) F] dks ,d eq[; fØLVykbu5 4 3

tSo lfØ; dkap fljkfed dksfVax dh ijaijkxr vkSj pj.k ds :i esa fpfàr fd;k x;k tcfd dkap fljkfed uewuksa
ekbØksoso izklsflax dk rqyukRed v/;;u% esa Mk;ksIlkbM viz/kku fØLVykbu pj.k ds :i esa ekStwn FkkA

fleqysVsM ckMh ¶ywM ¼,lch,Q½ foy;u esa fueTtu ds }kjkSiO -Al O -CaO-P O -CaF iz.kkyh esa ,d dkap ls2

dkap fljkfed uewuksa ds tSo lfØ;rk O;ogkj dks bu foVªks¶yksjkikVkbV vk/kkfjr tSo lfØ; dkap fljkfed inkFkZ dks
:i esa tkapk x;kA ,DlvkjMh] ,lbZ,e] bZMh,Dl vkSjfufeZr fd;k x;k Fkk vkSj blds lkFk&lkFk tSo O;ogk;Z
jklk;fud fo'ys"k.k us ,lch,Q foy;u lfgr dkap/kkfRod v;Ldksa ij tSo lfØ; dksfVax ds :i esa dkap
fljkfed uewuksa ds lkFk vfHkfØ;k vkSj mudh lrg ij ,dfljkfeDl dh mi;qDrrk tkapus ds fy, bldk bu foVªks
,ikVkbV le`) Lrj ds fuekZ.k dks n'kkZ;kAewY;kadu fd;k x;kA

tSlk fd fp=ksa esa n'kkZ;k x;k gS] dkap fljkfed uewus 14

fnuksa ds fy, ,lch,Q esa fuefTtr fd, x, Fks] ftuls

mPpre ,ikVkbV Lrj dh o`f) dk [kqyklk gqvkA fufeZr tSo

lfØ; dkap fljkfed tSo O;ogk;Z /kkfRod v;Ldksa ds fy,

Hkkoh ih<+h ds tSo lfØ; dkap fljkfed dksfVax ds :i esa

iz;ksx fd;k tk ldrk gSA

csgrj xfr'khyrk ;qDr gkbMªkDlh,ikVkbV vk/kkfjr
:ikarfjr lesfdr vkfcZVy baIykaV dk fodkl%

bl ifj;kstuk dk mís'; csgrj HkkSfrd xq.kksa ,oa ;kaf=d

'kfDr ds lkFk Ñf=e gkbMªkDlk,ikVkbV (HAp) vk/kkfjr

lesfdr vkfcZVy baIykaV fufeZr djuk gS tks lg;ksxkRed

vLirkyksa@laLFkkuksa esa cgqdsafnzd fDyfudy Vªk;yksa esa ejhtksa

rFkk ltZuksa ds fy, lgk;d gksrs gSaA

2 3 2 5 2

ck;ksfljkfed ,oa dksfVax
cká vuqnkfur ifj;kstuk,a

,lch,Q mipkj ls igys dkap fljkfed 

uewus dh lrg dks n'kkZrs ,lbZ,e

,lch,Q foy;u esa ¼ck,a½ 14 fnuksa] ¼e/;½ 21 fnuksa vkSj ¼nk,a½ 42 fnuksa ds fy, fueTtu ds ckn dkap fljkfed uewuksa dh lrgksa ds ,lbZ,e fp=
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lesfdr vkfcZVy baIykaV xksyh; fMtkbu ds lkFk vU; uqdlku ;g gS fd ,ydsykbZ /kkfRod vk;uksa dh laof/kZr

fodflr fd, x, gSa tks ~1 g/cc dh nzO;eku ?kuRo] yxHkx ?kqyu'khy ds dkj.k ;g rhoz ,Ydkyksfll mRiUu djrk gSA

65% iksjksflVh] 4Mpa daizsflo lkeFZ; ls ;qDr gSa vkSj ;s blds foijhr] gkbMªkDlkbM vk/kkfjr QkeqZys'ku fØ;k esa /khes

fDyfudy Vªk;yksa ds fy, rS;kj gSaA ¸Éä¹`öiÉ¨É iksj gksrs gSa vSj blfy, Rofjr vkjke nsus esa vlQy jgrs gSaA

baVjdusfDVfoVh vkSj VkjVqvksflVh izkIr fd;k x;k tSlk fd ,d vf}rh; vdkcZfud vk/kkfjr v.kq dks la'ysf"kr fd;k
lw{e lajpuk rFkk ekbØks&lhVh ls izdV gksrk gSA baIykaV x;k gS vkSj ,dy pj.k fdQk;rh rduhd ds bLrseky }kjk
fo"kghu Fks ftls NIH 3T3 lsyksa dk bLrseky dj ,eVhVh bls bZ"Vre cuk;k x;k gSA bl v.kq esa ,aVkflM ds leku xq.k
izksfyQjs'ku vls ds }kjk vkadyu fd;k x;kA gS tks ;s iznku djrs gSa (a) nh?kZ cQfjax fØ;k lfgr ftlls

vk?kkr izHkko de gks tkrk gSA bl v.kq esa 1-5 ls 2 xquk vf/kd[kkstijd ifj;kstuk%
,,ulh eku gS vkSj orZeku cktkj esa miyC/k vdkcZfud

gkbij,flfMVh ds mipkj gsrq ,d u, la'ysf"kr vk/kkfjr ,aVkflM dh vis{kk csgrj cQfjax fØ;k gksrh gSA ;g
cgqfØ;kRed vdkcZfud v.kq% LoHkko ls cgqfØ;kRed gksrk gSA ,MtaDV fFkjSih esa NSAID

vdkcZfud vk/kkfjr ,aVkflM ds vf/kdka'k ^vksoj fn ,afVck;ksfVDl gsrq bls ,d iks"kn v.kq ds :i esa iz;ksx fd;k
dkmaVj* mRikn ;k rks ckbdkcksZusV gSa ;k fQj gkbMªkDlkbM tk ldrk gSA blds lkFk gh gkbijVsa'ku] e/kqesg tSls Økfud
vk/kkfjr yo.kA nksuksa izdkj ds Fks mRikn cktkj esa miyC/k gSa jksxksa ds mipkj gsrq vusd Mkslst esa ,d iks"kn v.kq ds :i esa
vkSj ;s larks"ktud ls c<+dj gSaA ckbdkcksZusV yo.k rhoz fØ;k Hkh bls iz;ksx fd;k tk ldrk gSA foLr`r lajpukRed]
ds dkj.k Rofjr vkjke nsrs gSa] exj de le; vof/k ds vanj la?kukRed vkSj tSfod vfHky{k.k tkjh gSaA fp= la?kVu ds 
ßvEy izfr?kkr izHkkoÞ izdV djrs gSaA bl QkewZys'ku dk ,d VhbZ,e n`'; dks n'kkZrk gSA
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½þÉ<bÅ÷ÉäVÉxÉ ½þÒÊ±ÉªÉ¨É Ê¨É¸ÉhÉ ºÉä ½þÉ<bÅ÷ÉäVÉxÉ Eäò ´É®úhÉÉi¨ÉEò
{ÉÞlÉEòEò®úhÉ Eäò Ê±ÉB {Éè±ÉÉÊb÷ªÉ¨É +ÉvÉÉÊ®úiÉ ¨Éä¨¥ÉäxÉ EòÉ Ê´ÉEòÉºÉ*

+ÉVÉ EòÒ >ðVÉÉÇ +É´É¶ªÉEòiÉÉ+Éå EòÉä vªÉÉxÉ ¨Éå ®úJÉiÉä ½ÖþB
½þÉ<bÅ÷ÉäVÉxÉ BEò +ÉEò¹ÉÇEò ´ÉèEòÎ±{ÉEò <ÈvÉxÉ Eäò °ü{É ¨Éå =¦É®úEò®ú
+ÉªÉÉ ½èþ iÉÉÊEò VÉÒ´ÉÉ¶¨ÉÒ <ÈvÉxÉ {É®ú Eò¨É ÊxÉ¦ÉÇ®ú ®ú½þxÉÉ {Écä÷ iÉlÉÉ
ºÉÉvÉxÉ B´ÉÆ {ÉªÉÉÇªÉ´É®úhÉÒªÉ ºÉ¨ÉºªÉÉ Eò¨É ½þÉä* <ºÉ ºÉ¨ÉªÉ ÊºÉ®úÉÊ¨ÉEò
+ÉvÉÉÊ®úiÉ iÉxÉÖ Ê¡ò±¨É {Éè±ÉÉÊb÷ªÉ¨É ¨Éä¨¥ÉäxÉ MÉèºÉ Ê¨ÉÊ¸ÉhÉ ºÉä ½þÉ<bÅ÷ÉäVÉxÉ
{ÉÞlÉEòEò®úhÉ ¨Éå EòÉ¡òÒ ºÉ½þªÉEò ÊºÉrù ½þÉä ®ú½þÉ ½èþ +Éè®ú {ÉÞlÉEòEò®úhÉ
nù®ú |ÉÉªÉ& ¶ÉiÉ Ê|ÉiÉ¶ÉiÉ |ÉÉ{iÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½èþ ÊVÉºÉ¨Éå
{ÉÉ®úMÉ¨ªÉiÉÉ B´ÉÆ ÊxÉ¨xÉ |ÉSÉÉ±ÉxÉ nù¶ÉÉ =v´É|ÉÇ´ÉÉ½þ <ÈvÉxÉ °ü{ÉÉÆiÉ®úhÉ
Ê|ÉGòªÉÉ ¨Éå ºÉÖºÉÆMÉiÉ ÊºÉrù ½þÉäiÉÒ ½èþ* {Éè±ÉÉÊb÷ªÉ¨É +ÉvÉÉÊ®úiÉ ¨Éä¨¥ÉäxÉ
Ê¨ÉÊ¸ÉiÉ MÉèºÉÉå ºÉÆ ½þÉ<bÅ÷ÉäVÉxÉ {ÉÞlÉCEò®úhÉ Eò®úxÉÉ ¨ÉÚ±É EòÉªÉÇ |ÉhÉÉ±ÉÒ ¨Éå
¶ÉÉÊ¨É±É ½èþ*

<ºÉ EòÉªÉÇ Eäò +ÆiÉMÉÇiÉ BEò xÉÚiÉxÉ ºÉÒËb÷MÉ Ê´ÉÊvÉ uùÉ®úÉ ]õªÉÚ¤ÉxÉÖ¨ÉÉ
ÊºÉ®úÉÊ¨ÉEò ºÉ{ÉÉä]Çõ Eäò >ð{É®ú +xÉÖEÚò±É ¨ÉÉä]õÉ<Ç EòÉ +|É´Éä¶ªÉ
{Éè±ÉÉÊb÷ªÉ¨É ¨Éä¨¥ÉäxÉ ÊxÉIÉäÊ{ÉiÉ ÊEòªÉÉ VÉÉiÉÉ ½èþ +Éè®ú Ê¡ò®ú =x½åþ ºÉÉ¨ÉÉxªÉ
iÉÉ{É¨ÉÉxÉ {É®ú Ê´ÉtÖiÉ-½þÒxÉ iÉEòxÉÒEò EòÉ |ÉªÉÉäMÉ ÊEòªÉÉ VÉÉiÉÉ ½èþ*

+xÉÖEÚò±É, >ðVÉÉÇ nùIÉ B´ÉÆ Eò¨É JÉSÉÔ±ÉÉ iÉ®úÒEòÉ iÉèªÉÉ®ú ÊEòªÉÉ MÉªÉÉ*{Éè±ÉÉÊb÷ªÉ¨É-¨Éä¨¥ÉäxÉ ¤ÉxÉÉxÉä Eäò Ê±ÉB BEò ºÉÆEò]õÊ´É½þÒxÉ, {ÉªÉÉÇ´É®úhÉ
¨Éä¨¥ÉäxÉ EòÉä BEò näù¶ÉÒ Ê´ÉÊvÉ uù®úÉ Ê´ÉEòÊºÉiÉ |ÉÉªÉÉäÊMÉEò ºÉä]õ+{É ¨Éå
Ê´ÉÊ¦ÉzÉ |ÉSÉÉ±ÉxÉ ÎºlÉÊiÉªÉÉå ¨Éå {É®úÒIÉhÉ ÊEòªÉÉ MÉªÉÉ ½èþ iÉÉÊEò
ÊxÉ¹{ÉÉnùxÉ EòÉ ¨ÉÚ±ªÉÉÆEòxÉ ÊEòªÉÉ VÉÉ ºÉEäò* ½þÉ<bÅ÷ÉäVÉxÉ ´ªÉÉÎ{iÉ ¨ÉÚ±ªÉ

-4 2 0.5
1.37x10 mol/m /s/Pa ºÉÉlÉ ¨Éå ´É®úhÉIÉ¨É (iÉÉ) (SÉªÉxÉÉi¨ÉEòiÉÉ)
450° ºÉå B´ÉÆ 0.45 bar {É®ú +ÊvÉEòiÉ¨É 8000 iÉEò xÉÉ<]ÅõÉäVÉxÉ B´ÉÆ
½þÒÊ±ÉªÉ¨É ¨Éå |ÉÉ{iÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½èþ*

ÊºÉ®úÉÊ¨ÉEò ¨Éä¨¥ÉäxÉ |ÉÉètÉäÊMÉEòÒ
¤ÉÉÁ ÊxÉÊvÉEò {ÉÊ®úªÉÉäVÉxÉÉ

+|É´Éä¶ªÉ {Éè±ÉÉÊnùªÉ¨É ¨Éä¨¥ÉäxÉ EòÉ (5 μm ¨ÉÉä]õÉ<Ç) FESEM

¨ÉÉ<ÇGòÉäOÉÉ¡ò iÉlÉÉ GòÉìºÉ ºÉäCºÉxÉ±É ÊSÉjÉ

+|É´Éä¶ªÉ {Éè±ÉÉÊnùªÉ¨É ¨Éä¨¥ÉäxÉ EòÉ (11 μm ¨ÉÉä]õÉ<Ç) FESEM

¨ÉÉ<ÇGòÉäOÉÉ¡ò iÉlÉÉ GòÉìºÉ ºÉäCºÉxÉ±É ÊSÉjÉ

MÉäºÉ {É®ú¨ÉÒBºÉxÉ +vªÉªÉxÉ ºÉä]õ+{É
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gkbMªkstu vk;ksMkbM ¼,pvkbZ½ vi?kVu vfHkfØ;k ds ekbØks ,Yxy :V dk iz;ksx dj dkcZu MkbZvkDlkbM
xSl foyxu gsrq lHkh flfydk ftvksykbV f>fYy;ksa dk ds tSo fLFkjhdj.k gsrq fljkfed f>Yyh daVsDVj QksVks
fuekZ.k% ck;ksfj,DVj dh ,d lesfdr iz.kkyh dk fodkl%

MhMhvkj ftvksykbV ikmMj vkSj lkFk&lkFk f>Yyh dks dkcZu dSIpj vkSj flDosLVªs'ku gsrq LFkk;h izkS|ksfxdh dk
lQyrkiwoZd la'ysf"kr fd;k x;k FkkA bu f>fYy;ksa dks Dys fodkl orZeku esa 'kks/kdrkZvksa ds le{k ,d cM+h pqukSrh cuh

,yqfeuk ij la'ysf"kr fd;k x;kA f>Yyh dks 5 fnuksa ds fy, gqbZ gSA CO dk ck;ks&flDosLVªs'ku vius LoPN vkSj gfjr2

160° ij gkbMªksFkeZy fof/k }kjk fufeZr fd;k x;kA blds izÑfr ds dkj.k ,d laHkkouk'khy fodYi ds rkSj ij mHkjk gSA
ckn fufeZr f>fYy;ksa dks ,DlvkjMh] ,QbZ,lbZ,e] VhbZ,e] bls fofHkUu izdkj dh tSo ÅtkZ mRiUu djus esa iz;ksx fd;k
,QVhvkbZvkj vkfn ds bLrseky }kjk vfHky{kf.kr fd;k tk ldrk gSA orZeku v/;;u ,d vfHkuo fljkfed
x;kA fofHkUu xSl feJ.kksa ds lkFk cus gekjs bu fcYV xSl gkbMªksQksfcd f>Yyh ds fodkl ij dsafnzr gS vkSj
ikjxeu lsVvi ds }kjk ,dy vkSj fefJr xSl ikjxeu dks ekbØks,Yxy :V ds bLrseky }kjk CO ds ck;ksflDosLVªs'ku2

lqfuf'pr fd;k x;kA f>Yyh ds fy, H /CO xSl gsrq izkIr ds mís'; ds lkFk QksVksck;ksfj,DVj ds rkSj ij vuqiz;ksx fd;k
lokZsPp p;fudrk 3-7 gksrh gS tks ntZ ekuksa ls vf/kd gSA tkrk gSA Lons'kh :i esa fodflr fljkfed dSfiyjh liksVZ 

,fyesaV ¼3 feyh OD@2 feyh ID½ dks csaVksukbV Dys Lyjh dksHkkoh lq/kkj ds fy,] f>Yyh ds fNnzksa dks bafizXusVsM dkcZu
dksfVax fd;k x;k rkfd yxHkx 5 uSuksehVj vkdkj ds deijr }kjk la'kksf/kr fd;k x;kA blus u dsoy f>Yyh esa
fNnz vkdkj] fuEu f>Yyh eksVkbZ vkSj ifjof/kZr fNnz laidZ la'kks/ku fd;k cfYd dfFkr xSls gsrq p;fudrk dks Hkh 4-9 rd
izkIr fd;k tk ldsA gkbMªksQksfcflVh dks lqfuf'pr djus dsc<+k fn;kA fn;k x;k fp= dkcZu ds lkFk vkSj dkcZu jfgr
fy, ihMh,e,l ds bLrseky }kjk uSuksiksjl f>Yyh lrg dksf>Yyh dks n'kkZrk gSA

C

2 2

MhMhvkj ftvksykbV f>Yyh ijr ds fp= 
(a) dkcZu jfgr vkSj 

(b) dkcZu f>Yyh lfgr

(a) dkcZu ;qDr ftvksykbV f>Yyh ijr ds ,QbZ,lbZ,e ekbØksxzkQ 
(b) dkcZfudj.k ds ckn ,ekQZl dkcZu ds lkFk ftvksykbV dksj 'ksy lajpukvksa 

ds VhbZ,e fp=] ¼balsV½ esa bZMh,,Dl fp= dks n'kkZ;k x;k gSA

'kSoky ck;ksekl fodkl gsrq yScLdsy f>Yyh QksVksck;ksfj,DVj

Lighting arrangement in 

membrane photobioreactor

Membrane Photobioreactor Unit Microstructure of 

membrane surface

Ceramic membranemodule
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ckn esa la'kksf/kr fd;k x;kA 1yhVj {kerk ds ,d yScLdsy rduhdksa dh t:jr c<+ jgh gSA esaczsu fMfLVys'ku ¼,eMh½
f>Yyh QksVksck;ksfj,DVj ¼,eihchvkj½ dks fMtkbu fd;k ,d cgqr U;wu ÅtkZ o`f) dj vklou izfØ;k gS] tks ijaijkxr
x;k vkSj fljkfed dksf'kdk f>fYy;ksa ds lesdu ls fuekZ.k fuyoZ.khdj.k vkSj fjolZ vkleksfll] bysDVªksMk;fyfll
fd;k x;k] tcfd ,d mPp CO flDosLVfjax lw{e 'kSoky2 vkfn tSlh nwljh i`FkDdj.k izfØ;kvksa ls vf/kd ykHkdkjhLikb:fyuk iztkfr dks fodflr fd;k x;kA f>Yyh dk ,d

gksrh gSA bldh QqVfizaV Hkh de gS vkSj ;s lkSj ÅtkZ tSls demPp nzO;eku LFkkukarj.k fu;rkad f>Yyh QksVksck;ksfj,DVj
esa CO ?kqyu'khyrk dh izfØ;k esa vuqizk;ksfxd {kerk ds ÅtkZ miHkksx izfØ;k okys uohdj.kh; ÅtkZ lzksr ds lkFk j[ks2

iznf'kZr djrk gSA nzO;eku LFkkukarj.k fu;rkad dk izsf{kr eku tkrs gSaA ,eMh gkbMªksQksfcd vkxZfud@buvkxZfud esaczsu ds
cqycqys ds foljd ds fudV Fkk vkSj CO LFkkukarj.k ds ntZ2 }kjk mRiUu ,d rkih;] ok"i pkfyr ifjogu izfØ;k gSA
ekuksa ls mPp FkkA lexzrk esa] fljkfed f>Yyh vk/kkfjr

blesa [kkjs ikuh dks ok"i nkc mRiUu djus ds fy, xeZQksVksck;ksfj,DVj izfØ;k 'kSoky ck;ksekl vkSj tSo bZa/ku
¼100° C ls de½ fd;k tkrk gS ftlls esaczsu ds vkj&ikj ,dmRiknu ds lkFk CO ds ck;ks&flDosLVªs'ku gsrq vikj {kerk2

vkaf'kd nkc varj iSnk gksrk gSA xeZ ikuh gkbMªksQksfcd esaczsuizdV djrh gSA
ds fNnzksa ls okf"ir gksrk gS vkSj cnys esa [kkjk ikuh ¼rjy½esaczsu fMLVhys'ku ¼,eMh½ izfØ;k }kjk [kkjs ikuh ds
cprk gS tks gkbMªksQksfcd f>Yyh ds fNnzksa ls vikjxE; gksrk[kkjsiu dks nwj djus ds fy, fljkfed gkbMªksQksfcd 
gSA ikjxE; ok"i l?ku gksdj iÉÉVÉÉ ikuh cukrk gSA orZekudSfiyjh esaczsu dk fodkl%
le; esa iz;ksx dh tkus okyh ,eMh izfØ;k esa ikfyefjd

;|fi fd egklkxj vFkkg ty lzksr dks izdV djrk gS]
gkbMªksQksfcd f>fYy;ksa dk bLrseky fd;k tkrk gS ftldh

exj vusd ns'kksa esa thus ;ksX; ikuh dh leL;k cuh gqbZ gSA bu
fljkfed f>fYy;ksa dh rqyuk esa dqN lhek,a gksrh gSaA

fLFkfr;ksa ls iÉÉVÉÉ ihus ;ksX; ikuh dks mRiUu djus dh LFkk;h
lh,lvkbZvkj & lhthlhvkjvkbZ us fljkfed gkbMªksQksfcd

f>Yyh dks fodflr fd;k gS ftldh lrg dks ,eMh izfØ;k

}kjk [kkjs ikuh ds fuyZo.khdj.k gsrq ,d mi;qDr ikyhej ds

ek/;e ls xzkQfVax fd;k x;k gSA

varjkZ"Vªh; ifj;kstuk%

ihus ds ikuh ds 'kq)hdj.k vkSj vif'k"V ikuh ds mipkj
gsrq yks dkLV Dys ,yqfeuk dks lgk;rk nsus ds fy,
,ikVkbV ,oa Dys vk/kkfjr fljkfed f>fYy;ksa dk
fodkl%

Dys&,yqfeuk vk/kkfjr flaxy pSuy vkSj eYVh pSuy ij

izkjafHkd v/;;u iwjk fd;k x;k Fkk tks rS;kjh vkSj izkÑfrd

vikVkbV vk/kkfjr flaxy pSuy liksVZ rS;kjh rFkk izkÑfrd

vikVkbV ikmMj dksVsM f>Yyh ds fodkl ls tqM+k gqvk gSA

vfHkfØ;k'khy jatd vkSj rjy foy;u ls yo.kksa ds fu"dklu

gsrq VwVu eqDr f>Yyh dk iz;ksx fd;k x;k FkkA ;|fi ;g

f>Yyh izHkkoh rkSj ij yo.k dks fu"dkflr ugha dj ldrh gS

ysfdu djhc 98 izfr'kr jatd fu"dklu izkIr fd;k x;k FkkA

leku vuqiz;ksx gsrq f>Yyh dks iqulZ`ftr vkSj iquZiz;ksx fd;k

x;k FkkA dVyfQ'k cfglzko ds mipkj ds fy, Hkh eYVh

pSuy f>Yyh mi;qdr Fkk ftlls jax ¼,ch,l½] iafdyrkk]

laoguh;rk] lhvksMh vkSj 90%] 96%] 36%] 55% rFkk 37%

ds dqy ?kqys Bkslksa ds lkis{k ¼tSlk fd Øe'k% fuEu fp= es

aiznf'kZr gS½ iznw"kdksa ds vojks/ku dks c<+kok n'kkZrk gSA flaxy

pSuy dkcZu liksVZ V~;wc fuekZ.k vkSj dkcZu dksVsM f>Yyh ij

lh,lvkbZvkj&lhthlhvkjvkbZ us fljkfed gkbMªksQksfcd fMLd 
f>Yyh dk fuekZ.k fd;k

lh,lvkbZvkj&lhthlhvkjvkbZ }kjk fodflr fljkfed 
gkbMªksQksfcd f>Yyh vk/kkfjr ,eMh lsVvi
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dsafnzr izkjafHkd v/;;u bl ifj;kstuk ds varxZr fd, x, dh vkjafHkd le; vof/k ds nkSjku 99 izfr'kr ls vf/kd jatd

FksA f>Yyh dk iz;ksx dj jatd fu"dklu laca/kh v/;;u fu"dklu izkIr fd;k x;k FkkA vusd iqufuekZ.k fof/k;ksa ds

fd;k x;kA esfFkyhu Cyw (~10 ppm) ds rjy foy;u dks QhM v/;;u fd, x, vkSj f>Yyh dh jatd fu"dklu n{krk dk

ds :i esa iz;ksx fd;k x;k vkSj ØkWl&¶yks esaczsu fQYVsª'ku ewY;kadu fd;k x;kA

eksM esa dkcZu f>Yyh ds }kjk ikjxE; fd;k x;kA 30 feuV

le; ds lkis{k iznw"kdksa ds fu"dklu dk vojks/ku nj
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3+Bksl voLFkk yslj vuqiz;ksxksa gsrq v/kZ&pkyd ,oa blds ckn ªÉlÉÉÊ´ÉEòÊºÉiÉ Eu MksIM ds UV-Vis vo'kks"k.k
nqyZHk e`nk dks&MksIM uSuksdaiksftVksa dk fodkl% o.kZØe] 100 ?kaVs gsrq rki mipkfjr ZnSe lekosf'kr dkap

uSuksdaiksftV vkSj muds Nk;kfp= rFkk blds uewuksa esa ls ,dflaxy LVsi esYV Dosafpax rduhdksa dk bLrseky dj
3+ 3+ 3+ dk VhbZ,e fp= ;gka n'kkZ, x, gSaA vafre :i ls] izdk'kfofHkUu cksjksflfydsV dkapksa esa Eu , Ho vkSj Er tSls nqyZHk

3+iznhfIr o.kZØe] lhvkbZbZ fp=] Eu MksIM ªÉlÉÉÊ´ÉEòÊºÉiÉ dse`nk vk;uksa ds lkFk Mksfir II-VI daikmaM v/kZpkyd (Cds,

yslj míhIr uewuksa vkSj rki mipkfjr ZnSe lekosf'kr dkapZnSe ,oa cdse) uSuksfØLVyksa dks fodflr fd;k x;k ftlds
uSuksdaiksftV Hkh ;gka n'kkZ, x, gSaAckn rki mipkj fd;k x;kA bu fodflr vkSj rkfir dkap

uSuks daiksftVksa dks MkbysVksfeVªh] DSC, XRD, FESEM, TEM,

FTIR, jeu] UV-Vis-NIR vo'kks"k.k ,oa izdk'k iznhfIr Mk;ksM
yslj }kjk laiUu fd, x,A bu lHkh ekeyksa esa dkap eSfVªDl esa
v/kZpkydksa ds uSuksfØLVyksa ds fodkl lqLFkkfir FksA izkIr
jkspd urhts gkbZ baiSDV 'kks/k tuZyksa esa izdkf'kr gq, FksA

3+fodflr vk/kkj dkap ,oa rki mipkfjr Eu MksIM cds

lekosf'kr fØLVykbTM Xykl uSuksdaiksftVksa dks 446 ij
yslj míhiu ds varxZr izdk'k iznhfIr o.kZØe rFkk 30 ?kaVs ds
lhvkbZbZ fp= dks ;gka n'kkZ;k x;k gSA

fof'k"V dkap%
cká vuqnkfur ifj;kstuk,a%
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Nk;kfp=ksa ;qDr rki mipkfjr ZnSe lekosf'kr dkap uSuksdaiksftV

mijksDr Nk;kfp=ksa esa n'kkZ, uewuksa esa ls ,d TEM fp=

¼v½



16 2014-15ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ ´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

''kk
kkss//
kk  
,,
oo
aa  ff
oo
dd
kkll

  dd
hh
ii
zzee
qq[[
kk  
>>
yy
ffdd

;;
kkaa

vafre :i ls izdk'k iznhIr o.kZØe] lhvkbZbZ fp= vkSj mipkfjr ZnSe lekosf'kr dkap uSuksdaiksftVksa dks uhps
3+

Eu Mksfir ds yslj míhIr uewuksa rFkk rki n'kkZ;k x;k gSAªÉlÉÉÊ´ÉEòÊºÉiÉ

¼v½ vk/kkj dkap ds izdk'k iznhIr o.kZØe] ªÉlÉÉÊ´ÉEòÊºÉiÉ ,oa rki mipkfjr ZnSe lekosf'kr dkap uSuks daiksftV % bulsV dk fp= rki 
mipkj vkSj le; ds lkFk izdk'k iznhfIr rhozrk dh fHkUurk dks n'kkZrk gS( ¼c½ ¼1½ vk/kkj dkap ¼2½ ds Nk;kfp=ksa ;qDr 30 ?kaVs rki 

mipkfjr uewus ds mRltZu ds lhvkbZbZ fp= rFkk ¼3½ 30 ?kaVs rki mipkfjr ZnSe lekosf'kr dkap uSuks daiksftVA
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cf/kZr fo'oluh;rk ;qDr vfHkuo tSo fpfdRldh; rFkk vU; inkFkksZ dh rqyuk esa de dherh gksrs gS TA dk SS

+ÆiÉÇ®úÉä{ÉhÉÉå dk fodkl 316L ij vfrfjDRk ykHk ;g gS fd TA LVhy tSlk etcwr
gksrk gS fQj Hkh mlls 40% gYdk gksrk gSA SS316L vkSj TADST }kjk izofrZr bl ifj;kstuk dk y{; fo'oluh;
dk lQy ukbfVªMs'ku fd;k tk pqdk gSA blls fp=ksa esa n'kkZ,tSo varjksZi.kksa dk fodkl djuk gSA bl lanHkZ esa laiw.kZ dqYgs

vuqlkj egRoiw.kZ ºÉiÉ½þ dBksjrk o`f) gksrh gS vkSj blfy,dgs izfrLFkkiu rFkk ¼THR½ laiw.kZ ?kqVus ds izfrLFkkiu ¼TKR½
laca/kh d`f=e vax vuqiz;ksxksa ds fy, SS316L rFkk Ti Al V ?k"kZ.k foKku laca/kh xq.kksa eas lq/kkj gksrk gSA6 4

feJ/kkrq,a ¼TA½ lokZf/kd O;kid :Ik eas mi;ksx fd;s tkus ¨ÉÉxÉ´É ds'k ds uSuks&;kaf=d xq.k
okys tSo inkFkZ gSaA dkj.k ;g fd SS316L ,oa TA nksuksa gh

ekuo ds'k okLro esa lq&vfHkyf{.kr lajpukvksa ls ;qDrmPp VÉè´É vuqdwyrk] la{kkj.k izfrjks/k] Js"B ;kaf=d xq.k laiUu
uSuks la;qDr tSfod rUrq gSA blfy, ;s la;qDr tSfod rarqvks

inkFkksZa dk vfHky{k.ku
ckg~; fuf/k izkIr ifj;kstuk

(a) SSPN rFkk (d) Ti Al  V PN ds fy, uSuksdBksjrk cuke Hkkj oØ ¼PN : IykTek xÉÉ<Ç]ÅõÉ<Çbä÷b÷½6 4

ekuo ds'k dk uSuks;kaf=d vfHky{k.ku (a) uSuksdBksjrk (b) ;ax xq.kkad (c) XRD iSVuZ (d) izkarLFkk dh lw{e 
lajpuk (e) esM~;wyk ¼vkarfjd fp=% rU;rk oSQY;'kfDr½ dh lw{e lajpuk (f) fojaftr ds'k (BH) dk AFM (g) yksg mipkfjr ds'k (FT) dk AFM

(a) (b)
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dh ;kaf=d n`<+rk ds fy, mÙkjnkbZ fofHkUu lajpukRed ,oa Ê´ÉEòÉºÉÉäx¨ÉÖJÉ |ÉÉäVÉäC]õ
jklk;fud vo;oksa dh Hkwfedk ds v/;;u ds fy, vPNs ekWMy

¤ÉÉªÉÉä¨ÉäÊb÷Eò±É ={ÉªÉÉäMÉ ½äþiÉÖ nùÉ¤É B´ÉÆ iÉxÉÉ´É ºÉäxºÉ®ú EòÉ Êb÷VÉÉ<ÇxÉ,
gks ldrs gSaA dkiksZjsV izk;ksftr bl ifj;kstuk ds varxZr fd,

Ê´ÉEòÉºÉ B´ÉÆ {ÉnùÉlÉÇ ´ÉhÉÇxÉx, dk;Z us igyh ckj ;g LFkkfir fd;k fd Hkkjrh; ewy ds
ekuo ds'kksa ds dksVsZDl] D;wfVdy ,oa esM~;qyk {ks=ks ds uSuks fofHkUu rkiksa ij fo|qr&fu{ksi.k ¼ED½ rFkk tyrkih;
;kaf=d xq.k fcYdqy fHkUu gksrs gSaA ¼Åij nf'kZr½ fp= a ,oa b fo|qr fu{ksi.k ¼HTED½ izØeksa dk mi;ksx djds bafM;u fVu
bu 'kks/k ifj.kkeksa dks iznf'kZr djrs gSaA tSlk fp= c esa n'kkZ;k vkDWDlkbM ¼ITO½ dk¡p vk/kkj ij iryh ZnO fQYesa fu{ksfir
x;k gS LFkwy ;kaf=d xq.kksa laca/kh muds ;ksxnku Hkh lkFkZd <ax dh xbZA fQYeksa dh vkdkfjdh rki vkSj fu{ksi.k izØe {É®ú
ls fHkUu gSA fp= d ls g izFke fojaftr] /kkrqo.khZ vkSj 'kSEiw ÊxÉ¦ÉÇ®ú ikbZ xbZA HTED ds ifj.kke Lo:Ik l?ku o`f) rFkk uSuks
mipkfjr n'kkvksa esa lQy lajpuk&xq.k laca/k iznf'kZr djrs NMksa esa ladqpu izkIr gqvkA
gSaA

(a) ED rFkk (b) HTED }kjk fu{ksfir ZnO rarqvks ds FESEM fp=

(a) 10 Hkkj % PVP (b) 15 Hkkj %PVP ;qDr fo|qr&Liu uSuks ZnO rarqvks ds SEM fp=

(a)

(a)

(b)

(b)
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lasVhehVj yackbZ ds uSuksrarq ikWfyfoukby ik;jksfyMksu dkjd izkpyksa dk vuqdwyhdj.k fd;k x;k gS vkSj bu
¼PVP½ ,oa ftda ,flVsV ds tyh; foy;u ls bysDVªksfLifuax vuqdwfyr izkpyksa dk mi;ksx djds ;a=ksa dk va'kkadu fd;k
dk bLrseky djds fu{ksfir fd, x,A uSuks rarqvks dk O;kl x;k gSA fodflr fof/k dk mi;ksx yslj dk¡pksa esa PE fo'ys"k.k
vkSj rarqvks ds forj.k esa ,d lekurk dbZ dkjdksa ij fuHkZj ds fy, fd;k tkrk gS vuqdwfyr izkpy vkxs n'kkZ, x, gSaA

QksLQsV yslj dk¡p izfrn'kZ ¼10mg/L½ esa] fofHkUu QqgkjikbZ xbZ tSls fd iz;qDr oksYVrk ,oa PVP foy;u dh
vkxZu xSl izokg njksa ij rFkk izfrn'kZ mn~xzg.k izokg nj';kurkA 10 ,oa 15 Hkkj % PVPrFkk 2UKV foHkko ij fo|qr
1200W RF 'kfDr ij Ptdh rsth ls c<+rh mRltZu rhozrk dksLiu uSuks rarqvksa ds izfrfcac fp=ksa ls n'kkZ, x, gSaA
fp= esa n'kkZ;k x;k gSA,d uE; laosnh inkFkZ lajfpr djus ds iz;kl esa

tyrkih; rduhd dk mi;ksx djds ikWfyej&uSuks laxzfFkr
ruq fQEysa la'ysf"kr dh xbZ gSA ruq fQYe lsY;wykst vk/kkj
ij chtu ,oa o/kZu i)fr }kjk fuf{kIr dh xbZ FkhA bl izØe
}kjk fuf{kt uSuks Uôc÷Éå dh iq.;or~ vkd`fr fp=ksa esa n'kkZbZ xbZ

gSA uE; fQYesa izkIr dh xbZ vkSj ueudkjh izfrcy yxkus ij
ik;k x;k fd laxr fod`fr jSf[kdr% ifjofrZr gksrh FkhA
fQYeksa dh fod`fr ds fofHkUu v{kksa ds vuqf'k vfHky{k.k ij
dk;Z py jgk gSA

ICP-AEs dk mi;ksx djds fuvksMkbfu;e vifef{kr
QkWLQsV yslj dk¡p esa IySfVue lekos'ku dk ifj.kkRed
vkdayu

SiO –PbO-Na O-K Odk¡p vkSj blds fi?kys :Ik dh oS|qr
2 2 2izdk'kh; dk¡p dks lkekU;r% IySfVue dh Øqflfcy

,oa rkih; pkydrk dk ekiu %¼dqBkyh½ esa fi?kyk;k tkrk gS bfly, blessa izk;% ?kqyh gqbZ 
¼vk;uh½ IySfVue] dksyk;Mh IySfVue rFkk vfrlw{e /kkRoh; Si, Pb vkSj fefJr {kkj Na ,oa K dh fofHkUu ek=k ;qDr
IySfVue ds vYika'k ik, tkrs gSaA fofoDr IySfVue rFkk rhu izdkj ds ySM flfydsV dk¡pksa dh fo|qr pkydrk esa rki
QksLQsV&vk/kkfjr yslj dk¡p dks {kfr igq¡pkrs gS ;g ckr ds lkFk ifjorZu dk v/;;u fd;k MÉªÉÉ gSA dk¡pksa dk izØe.k
lqfofnr gSA QksLQsV vk/kkfjr dk¡pks esa IySfVue dh mPp 40L dh IySfVue Øqflfcyesa fd;k tkrk gS vkSj fQj dk¡p
foys;rk ds dkj.k xkyd fof"kDr IySfVue dks vk;uh xÉ¨ÉÚxÉä ds oS|qr] rkih; ,oa vU; HkkSfrd xq.kksa dk vfHky{k.k
IySfVue esa :Ikkarfjr djds fofoDr IySfVue eqDr fufeZr fd;k tkrk gS rhuks gh izdkj ds dk¡pks esa fo|qr pkydrk esa
djus esa lQy gks x, gS tks dk¡p esa fo|eku rks jgrk gS fdUrq

rki ds lkFk +ªÉÉæÊxÉªÉºÉ lehdj.k ó = ó exp ( ) ds0bls {kfr ugh igq¡pkrkA vifefJr QksLQsV yslj dk¡pksa dh
vuqlkj o`f) gksrh gS tgk¡ ó rd pj?kkrkad iwoZ fu;rkad gS]0xq.koÙkk dks cuk, j[kus ds fy, ¼v'kqf) :Ik½ tSls bu vYi
E pkyu ds fy, lfØ;u ÅtkZ gS] k cksyRleku fu;arkd gS0ifjek.k /kkrq vk;uksa dks ;Fkk;Zrk ,oa ifj'kq)rk ls Kkr djus
vkSj T ije rki gSA dk¡p esa dh o`f) ls bldh fo|qr pkydrkdh fof/k fodflr dh xbZ gSaA fodflr fof/k esa vusd |ÉEò®úhÉ
vkSj Tgnksuksa gh de gks tkrs gSaA

(a) lqY;qykst vk/kkj ds (b) chtu&i'pkr (c) o`f)&Ik'pkr FESEM fp=

(a) (b) (c)

QksLQsV yslj dk¡p esa Pt c<rh gqbZ mRltZu rhozrk

E0

KT
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pkydrk xzkQ ls izkIr xyukad DDTA ekiu ls izkIr ekbØks vkSj uSuks ehVj&Ldsy ;qfDr;ksa ds vkn'kZ fu"ikn dh
eku ls esy [kkrk gSA ekiu dh larks"ktud iqujko`Ùkrk dk¡p fn'kk esa ,d egRoiw.kZ dne gSA vk/kkj vkSj PZT fQYe ds chp
esa fuEu vkSj mPp nksuksa rki&ifjljksa esa izsf{kr dh xbZA ekiu ,d mi;qDr ruqchu ijr dk vuqiz;ksx ,slh VSDpfjr ruq
dh xq.koÙkk Bksl voLFkk ,oa nzovoLFk ekiu rduhdks dh fQYeksa ds lajpu gsrq loksZre vfHkxe ekuk tkrk gS ftuds
muds lkekU; rki ifjlj esa rqyuk djds LFkkfir dh xbZ gSA

fo|qrh; xq.k Js"Brj gksrs gSaA
rhuksa izdkj ds dk¡p esa ;g ik;k x;k gS fd dejs ds rki ij

bl 'kks/kijd dk;Z esa] cht ije eksVkbZ rFkk rki'khrumudh Å"ek pkydrk muesa fo|eku ySM dh lkanzrk ij fuHkZj
rki ds dksfuZax dk¡p ¼CG½ dh vk/kkj ijr ij SrTi O chftrdjrh gSA 3

fQYeksa dh i'prki&'khru o`f) xfr dh ij izHkko dh ckjhdhykSg fo|qr ruq {ÉÒVÉäb÷]õÒ fQYesa
ls tk¡p dh xbZA chtijr ds :Ik esa SrTi O (STO) fQYesa3izkS|ksfxdh; n`f"V ls VSDpj ;qDr ykSg fo|qrh; ySM
isjksCLdh; fØLVyhdj.k rki dks yxHkx 450°C de djds

t+dksZusV VkbZVSusV ¼PZT½ ruq fQYeksa dk lajpu PZTvk/kkfjr
isjksCLdh; PZT (PV) o`f) dks lqfo/kktud cukrh gSA
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(a) fiNys gq, dk¡p dh fo|qr pkydrk dh rki ij fuHkZjrk (b) Tg dk %PB ds lkFk ifjorZu (c) Bksl voLFkk ,oa nzo voLFkk esa 

lkekU; rki ifjlj esa fo|qr pkydrk dh rqyukA

(a) (b) (c)
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isjksCLdh; ukfHkdh; dj.k izkoLFkk ¼PV½ PZT/STO varjki`"B laØej.k gksrs gS ftuesa prq"dks.kh; ¼T½] ,durk{k ¼M½ ,oa

ij 'kq: gks tkrh gS rFkk i'p rki'khru ds lkFk&lkFk fQYe yEcdks.kh; ¼O½ lefefr f}rh; dksfV izdkj ds [T → (T+M)

→ (M+O) → O] ek/;e ls fufeZr gksrh gSA ;g Hkh izsf{kr fd;kdh eksVkbZ ds vuqfjDr o`f) djrh gSA cht ijr ds iryk

¼~20nm½ gksus ls chftr fQYeksa esa csgrj isjksCLdh; o`f) esa x;k gS fd tc rks nh?kZdky rd ihls tkus ¼≥ 70 ?kaVs½ ds ckn

enn feyrh gSA cht ijr eksVkbZ pkgs dqN Hkh gks fQYesa ,oa mPp ruko ds varxZr fØLVy&lkbt pje fØLVy lkby ls

f}ijr] f} izkoLFkk :Ik esa fodflr gks tkrh gS ftuesa i'p de ¼≥15nm½ gksrk gS LFkkuh; izR;kLFkrk fo:Ik.k ds dkj.k

rki'khru prq"dks.kh; isjksCldh; ¼PV½ rFkk Øe foghu Fcc pkyd ruko nks cgq:Ikh izkoLFkkvksa ¼M+T vFkok M+O½ ds 

¶yqvksjkbV ¼Fl½ fo|eku gksrs gSaA ;g Hkh ns[kus esa vk;k gS fd lg vfLrRo esa izeq[k Hkwfedk vnk djrk gS vkSj yacdks.kh;

izkoLFkk dejs ds rki ij LFkkbZ :Ik ys ysrh gSA tc bl izdkji'pfØLVyhdj.k o`f) ds nkSjku Zr ijek.kq ojh;r%
ds fils gq, uewuksa dks vknzZ n'kkvksa esa j[kk tkrk gS rks ,diSjksCLdh; lajpukvksa ls i`FkDd`r gks tkrs gSa vkSj 'kh"kZ
nwljh izkoLFkk BaCO vlarqfyr izØeksa ds tfVy la;kstuksa ds¶yqvksjkbV {ks= esa lafpr gks tkrs gSa ftlls bu {ks=ksa esa Zr 3

QyLo:Ik laof/kZr gks tkrk gSA lkE;koLFkk ds rgr LFkkbZlao/kZu gks tkrk gSA loaf/kZr isjkCLdh; dh vuqizLFk
dkcksZusV izkoLFkk fufeZr djus ds fy, lajpukRed :Ik lslajpukRed lekaxrk rFkk iwjh fQYe ij Pb folj.k Lrj Hkh
vO;ofLFkr VkbZVSusV ¨ÉèÊ]ÅõCºÉ esaCO lekfgr dh tkrh gSAcht ijr eksVkbZ ij fuHkZj izsf{kr fd, x,A 2

uSuks&Lrj ij BaTiO isjkCLdh; ds ijkoS|qr O;ogkj
3 ;g izsf{kr fd;k x;k fd filkbZ dh mPprj fLFkfr ¼≥ 70

ij fØLVyksxzkQh; izkoLFkk laØe.k dk izHkko% ?kaVs½ esa tc izkjafHkd prq"dks.kh; chVh ikmMj yacdks.kh; ch-Vh

ikmMj esa :Ikkafjr gksrk gS rks ijkoS|qr fu;rkad dk ekuizLrqr v/;;u esa lkekU; ok;qeaMyh; n'kkvksa es dkcZu
vf/kdre ¼170½ gks tkrk gSA mPp ÅtkZ ckWy&filkbZ dsvf/k'kks"k.k ds dkj.k BaTiO fljSfedksa ds ijkoS|qrh; O;ogkj3

nkSjku fils gq, ikmMjksa dh /kkfjr d.k&lkbt+ ?kVus ds lkFkij fØLVyksxzkqh; izkoLFkk laØe.kksa ds izHkkoksa rFkk lajpuk ij
lkFkZd :Ik ls c<+rh gSA ;g Hkh ns[kk x;k fd vknzZ Ik;kZoj.k esa;kaf=d dqVkbZ ds izHkkoksa ds v/;;u ds fy, ;a=fufHkZr chVh
uSuksa ch Vh ikmMjksa }kjk dkcZu vo'kks"k.k ds lkFk /kkfjrk esaikmMjksa dk Øec) v/;;u fd;k x;kA bl v/;;u ls irk
lkFkZd :Ik ls ifjorZu gksrk gSA blfy, uSuks chVh fljSfedksapyk fd lkbt de djus ij BaTiO ikmMjksa esa fdlh vfLFkj3

ds NksVs ]ÖõEògøÉå esa ijk oS|qrh; inkFkksZ dh vYi eksVkbZ dspDdh esa nkc ds mPp 'kfDr Lianks {kjk mn~nhfir fd, tkus

ij larr] foLFkkiukRed ,oa folj.kjfgr xR;kRed izkoLFkk ckotwn mPp /kkfjrk mRiUu dh tk ldrh gSA

70 ?kaVs rd ihls x, ch Vh ikmMj dk (a) filkbZ ds rqjar ckn (b) Ê{ÉºÉÉ<Ç ds dbZ ?kaVs 

ckn fy;k x;k p;fur {ks= bySDVªku foorZu izfreku ¼SADP½
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usVodZ ifj;kstuk,a
]èõ{ÉºÉxÉ

lh ,l vkbZ vkj& dk;ZØe ds varxZr lkSj >ðVÉÉÇ fof/k dk mi;ksx djds la'ysf"kr fd, x, ckg~ekbV ¼AlOOH½
uSukS ikmMjksa dks i`"B ifjof)Zr O;kolkf;d ikWfyizksikbyhulap;u ds fy, uokpkjh lek/kku %
¼PP½ vk/kkfjr lsyxkMZ i`FkDdkjh ij ysiudkjh inkFkZ ds ;Ik

CSIR-CGCRI EòÉä fyfFk;e&vk;u cSVjh ds fy,
esa ?kksy ysiu fof/k }kjk lQyrkiwoZd ysfir fd;k x;kA bu

fljSfed vk/kkfjr i`Fkdkfj;ksa ,oa xÉªÉä BxÉÉäb÷ {ÉnùÉlÉÇ rFkk
fljSed i`FDdkfjks a ¼PP-ALO½ ds vR;ar Js"B

Hkfo";ksUeq[kh fyfFk;e&ok;q cSVjh ds fodkl gsrq pkj dk;Z HkkSfrd&jklk;fud ,oa fo|qr jklk;fud xqhÉizsf{kr fd, x,A
iSdtksa esa ÊxÉ¨ÉÉÇxÉ Eò®úxÉä ¨Éä EòÉ ¦ÉÉ® úgSA fljSfed vk/kkfjr

uhps fn, x, fp= O;kolkf;d i`FkDdkfj;ksa ¼PP½ ds
i`LFkdkfj;ksa ds fodkl ij cy nsu ds fy, mís';ksa dks ckjhdh lkFk&lkFk bu i`FkDdkfj;ksa dh Hkh rki&LFkkf;Ro n'kkZrs gSaA
ls ifjHkkf"kr fd;k x;k gSA eq[; miyfC/k;k¡ uhps crkbZ xbZ uksMy iz;ksx'kkyk dks 8”× 4” lkbt i`FkDdkfj;ksa ds dbZ cSp
gSaA Hksts tk pqds gSA
¤ÉÉä½äþ¨ÉÉ<]õ ysfir fljSfed i`FkDdkjh % fyfFk;e vk;u flDdk lsyksa rFkk fyfFk;e vk;u FkSyh

lsyksa ds fy, fo|qr jklk;fud fu"iknu dk ijh{k.k CSIR-fljSfed ysfir i`FkDdkjh izkIr djus ds fy, ty rkih;

]èõ{ÉºÉxÉ

¼a½ O;kolkf;d PP rFkk AlOOH  ysfir ALO-PP dk rki LFkkf;Ro ¼b½ 8"×4" lkbt ds fodflr fljSfed i`FkDdkfj;ksa ds QksVksxzkQ2

¼c½ O;kolkf;d PP ¼ck¡,½ rFkk PP –ALP ¼nf{k.k½ ds FESEM ekbØksxzkQ

PP-ALO i`FkDdkfj;ksa dk mi;ksx djds (a) v)Zlsy (Life PO V Li) rFkk (b) iw.kZ lsy (Life PO  V MCM B) dk nj fu"iknu4 5 4 s

fodflr fljSfed i`FkDdkfj;ksa ds QksVksxzkQ
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CGCRI dh uksMy iz;ksx'kkyk esa fd;k x;kA fodflr mAhg-1 dh mPp fof'k"V /kkfjrk,a iznf'kZr dh lkFk gh vPNh
i`FkDdkfj;ksa us mPp /kkjk ?kuRo ds ckotwn O;kolkf;d pØ.k'khyrk vkSj /kkfjrk /kkj.k {kerk usa Mn-1, 3,5-

i`FkDdkfj;ksa dh rqyuk esa csgrj fo|qr jklk;kfud fu"iknu csathuVªkbdkcksZfDlysV MOF dk mPp fu"iknu <2V /kukxz ds
izLrqr fd, rFkk v)Z lsy ,oa iw.kZ lsy nksuksa gh foU;klksa esa :Ik esa vuqiz;ksx dh laHkkouk n'kkZbZA
mPp lqj{kk iznku dhA

vfHkuo dk¡p @ dk¡p&fljSfed ijr ;qDr mPp n{krk
uohu esVy vkxsZfud ÝseodZ ¼MOF½ BxÉÉäb÷

Sids izdk'kcksYVkbZ lsy dk fodkl
cSt+sVªkbvkWXts+ysV ¼BTC½ lsrqdkjh MOFs fyfFk;e vk;u fofHkUu lfØ; dk¡p vkSj dk¡p uSukseSVy Eò¨{ÉÉäÊVÉ]õ

cSVjh gsrq fodflr vfHkuo /kukxz inkFkZ gSa fp= Mn-BTC fodflr fd, x, gSa tks lkSj&lsy n{krk gsrq lanhnks'khy
MOFds FESEMekbØksxzkQ n'kkZrs gSaA e/;e fNfnzy fefÙk;ksa ijrksa ds :Ik esa mi;ksx dh izcy laHkkouk iznf'kZr djrs gSaA
,oa LFkwy fNfnzy pSuy ;qDr fNfnzy pknjksa ls fufeZr blds fy, lfØ; vk;u tks ijkcSaxuh n`'; {ks= esa vo'kks"k.k
NM&vkd`fr dh lajpuk,a fo|qr vi?kV~; dh igq¡p rFkk Li rFkk 1nm rd ds laxr n`';&fudV vojDr fofdj.k {ks= esa
folj.k esa lq/kkj yk,xhA izcy lanhfIr iznf'kZr djrs gSa] tSls nqyZHk e`nk vk;u ¼Eu, Tb,

Dy, Sm½ laØakfr vk;u ¼Cr, Cn, Mn½ vFkok vU; rRoksa ¼Bi½
ij fopkj fd;k x;kA Bi dks vifeJ.k ds fy, mi;qDr vk;u
blfy, ekuk x;k gs D;ksafd ;g fudV ijkcSaxuh n`'; {ks= esa

MOF /kukxz usa 0.01-2.0V dh foHko f[kM+dh esa tk¡p fd,
-1tkus ij 0-1 vkSj 1.0Ag ds /kkjk&/kuRo ij 694 vkSj 400

la'ysf"kr Mn-BTC MOF ds fuEu ,oa mPp vko/kZu ij 

¼a,b½ FESEM rFkk ¼c,d½ TEM fp=

Mn-BTC MOF BxÉÉäb÷ EòÉ <±ÉäC]ÅõÉäEäòÊ¨ÉEò±É ¨ÉÚ±ªÉÉÆEòxÉ

Bi ekfnr dkap ds mn~nhiu vkSj izdk'k lanhfIr ij 

v/;kjksfir dk Si-PV dk EQE- oØ

Ag° ;qDr iqjkxkeh dkap rFkk dkap uSuks la;qtkas 

dh izdk'k lanhIr 
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izcy vo'kks"k.k rFkk rhoz ,oa pkSM+s n`'; o fudV vojDr
mRltZu iznf'kZr djus ds dkj.k ykxr dks izHkkfor djrk gS
D;ksafd bulsSi ds QksVks oksYVkbZ izHkko esa o`f) gksrh gSA

flfydu lkSj lsy dh n{krk&lq/kkj ds vU; iz;kl esa
lksus] pkanh] rk¡cs vkfn uSuks/kkrqvksa ds d.kksa dh lfØ; ijr
yxkbZ xbZA vusd uSuksflYoj ¼Ag°½ ;qDr dkap uSuks la;qt
fodflr fd, x,A fjdkWMZ fd, x, vo'kks"k.k LisDVªe us ij
,d izcy vo'kks"k.k cSaM n'kkZ;k ftls flYoj uSuks d.kksa ds
SPR f'k[kj vfHky{k.ksa ds lkFk tksM+ tk ldrk gSA A Ag°

;qDr iqjkxkeh dkap vkSj dk¡p uSuks la;qtksa ds izdk'k lanhfIr
LisDVªeksa us lkSj LisDVªe ds n`'; Hkkx ds 300&700 nm ifjlj
esa mRltZu iznf'kZr fd;kA

12oha iapo"khZ; ;kstuk ifj;kstuk,a
oguh; ewY; ij vuqdwfyr ,oa jksxh fof'k'V tSo
fljSfed izfrjksi.kksa rFkk tSofpfdRlh; ;fDr;ksa ds dh xbZA vU; AlO vk/kkfjr lajpuk,a ftuesa Sr Nb O ,oa3 2 2 7

fuekZ.k ds fy, vfHkuo lh,lvkbZvkj izkS|ksfxdh dk SiCw ¼ck,a½ maxyh izfrjksI; rFkk ¼nkfgus½ cyksa ds varxZr
fodkl ¼b Z ,llh0103 ½ ¼u k sMy y So % maxyh izfrjksI; Fks Hkh vkSj ugha Hkh; fdarq SrC , Sr o Fks,2 2 3

lh,lvkbZvkj&lhthlhvkjvkbZ½ ikjaifjd flaVju ds ckn xeZ leLFkSfrd nkc Mky dj rS;kj
;g lh,lvkbZvkj dh ºÉ¨É´ÉiÉÔ {ks=ksa esa ykxw gksus okyh dh xbZA uewuksa us yxHkx iw.kZ l?kurk iznf'kZr dh rFkk vkxs

vfHky{k.ku tkjh gSAifj;kstuk gSA O;kid :Ik esa ifj;kstuk esa rhu dk;Z iSdst gSa
ftuesa ls izR;sd ds varxZr vusd dk;Z fu/kkZfjr gSaA izfrjksi.kksa ds vkfn:Ik fodflr fd, x, rFkk vkj-th- 

dkj eSfMdy dkWyst ,.M gkWfLiVy] dksydkrk esa cyksa dsMCY;wih 1 % fodykax izfrjksi.kksa dk vfHkdYiu vkSj
varxZr muds ;kaf=d ,oa izdk;kZRed fu'iknu dh tkap dhfodkl
xbZA ifj.kkeksa us n'kkZ;k fd izfrjksi.kka dh ]Öõ]õxÉ ¶ÉÊHò 1980dk; 1-1 ds varxZr uohu fljSfed la;qt lajpuk dk
,u Fkh rFkk cyksa ds v/khu varjki`'B 'kfDr 50,u Fkh ftl ijvfHkdYiu fd;k x;k rFkk Sr Nb O rFkk@vFkok SrCo ls2 2 7 3

vfLFk;ka vlQy gks xbZA izlkj O-32° vkSj vkdqapu O-90°iqujizcfyr Al O ij vk/kkfjr dqN la;qt uewus rS;kj fd,2 3

FkkA izfrjksI; vkSj cykarxZr izfrjksI;ksa dks fp=ksa esa n'kkZ;k x;kx,A buds izkFkfed uewuksa ds lw{e lajpukRed ,oa ;kaf=d
gSA izfrjksI; eas ,safBr fo{kkse 8° ik;k x;kA bu ifj.kkeksa dsvfHky{k.ku us n'kkZ;k fd tSls&tSls Hkj.k&HkaMkj lkanzrk esa
vk/kkj ij izfrjksI;ksa ds v{kh; vkSj ?kw.khZ LFkkf;Ro esa lq/kkj dso`f) dh tkrh gSSrAl O IysVksa ¼8 izfr'kr ls 27 izfr'kr½ ,oa12 10

fy, NksVs&NksVs y{k.k tksM+s x,A vkpkj&lfefr ls buSrAl O pdfr;ksa ds lkanz.k esas o`f) gksrh gSA12 10

izfrjksI;ksa ds ldy dsanzh; fpfdRlh; ijh{k.k ds fy, lq/kkj ds
tc 1750° lsfYl;l ij flaVj fd;k x;k rks SrCo3 fy, NksVs&NksVs y{k.k tksM+s x,A gjh >aMh izkIr dj yh xbZ

Hkj.k&HkaMkj ;qDr uewus esa 1534 ± 76 dh mPp dBksjrk izkIr
gSA

tkap i'pkr&tkap iwoZ rU; ,asfBr

8 Hkkj izfr'kr Sr Nb O ls iqujizcfyr Al rO dh izk:fid 2 2 7 2 3

lw{e lajpukvksa esa iznf'kZr SrAl O  IysV12 19
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MCY;w ih 2 % fpfdRlh; uSnkfudh ds fy, tSo laosndksa rkih; oS|qr jklk;fud fu{ksi.k ¼,pVhbZMh½ rduhd dk
dk fodkl mi;ksx djds] la'ysf'kr dh xbZ gSA ,pVhbZvks esa ikjaifjd

oS|qr jklk;fud ,oa tyrkih; fof/k;ksa dk la;kstu gSAbl fo"k; esa vko';drk dh vfHkO;fDr 31 vDVwcj 2014
tsM,uvks vkÑfr jpuk esa iqjksxkeh lkanzrk vkSj fu{ksi.kdkydks izdkf'kr dh xbZ ftlesa laHkkfor m|fe;ksa ls fpfdRldh;
ds izHkkoksa dk v/;;u fd;k tk jgk gSAijh{k.kksa vkSj fQj ckn esa e/kqes jksfx;ksa ds 'okal fo'ys'kd ;a=

dh izkS|ksfxdh dh gLrkarj.k ds fy, izkFkZuki= vkeaf=r fd, MCY;w ih 3 % vkS"kf/k&iznk;h ,oa Ård vfHk;kaf=dh;
x,A bl [kkst ds fy, Hkkjr] MCY;w vks] rkboku esa isVsaV inkFkks± dk fodkl
LohÑr fd, tk pqds gSaA vkSj vkxs ds isVsaV ;w,l,] ;w-ds-] dk;Z 3-1 esa tyHkhfrdkjh@ty izhfrdkjh γ-Fe O NPs2 3

teZuh] bVyh] phu vkSj nf{k.k dksfj;k esa fopkjk/khu gSaA dk vkS'kf/k & laiqVu dk;Z iwjk gks pqdk gSA f}izdk;kZRed
uSuksfNfnzy] Qqysfju folj.k ;qDr ,yqfeuk la?kkfj=h; ZnFe O ds ,dy fodfjr ,d&izkoLFkk ds uSuksd.kksa dks ,d2 4

laosndksa dk izorZu fNnzksa ds lkbt dks ifj'Ñr djds tyHkhr ¼ty esa vfoys;½ vkS'kf/k&v.kq djD;qfeu rFkk ,d
lhvksihMh nek ds fy, vknzZrk laosnu gsrq fuEu Lrjh; ueh ds tyizseh ¼ty esa foys;½ vkS'kf/k&v.kq MkSuks:fcflu ds
laosnu esa lq/kkj ds fy, fd;k x;k gSA fy,]i`'B fØ;k'khyrk ds ek/;e ls lQyrkiwoZd ,d LekVZ

Ckgqyd&vkbZ,uvks ladfjr uSuks la;qftr fQYesa] ty okgd esa :ikarfjr fd;k x;k gSA vkS'kf/k Hkkj.k v/;;uksa us

Qqysfju fodflr & ,yqfeuk vknzZrk laosnd

¼ck,a½ Zn Fe O ds NPs ls ik=s vkS"kf/k foeqfDr] rFkk ¼nkfgus½ uSuks&d.kksa dh izk:fid vkÑfr vkSj vkeki2 4
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bu uSuks d.kksa ij ty izseh MkSuks#foflu dk 30 izfr'kr rd vkSj lHkh Hks¹Étxfrd izkpyksa ds fy, mudk fo'ys'k.k fd;k
Hkkj.k rFkk tyHkhr djD;wfeu dk 26 izfr'kr rd Hkkj.k x;kA ifj.kkeksa us n'kkZ;k fd 'kq) ,eVh,Dl tc bUVªkohul
iznf'kZr fd;k gSA blds i'pkr pH izofrZr v/;;u bUtsD'ku }kjk 'kjhj esa igqapk;k tkrk gS rks ;g rqjar dk;Z
fd;k x;kA pH-7.4 ij djD;wfeu dh vkS'kf/k foeqfDr dsoy d j u k v k j a H k d j n s r k g S t c f d
49 izfr'kr ikbZ xbZ tcfd blh +Éè¹ÉÊvÉ us de pH ij] 70 lh,lvkbZvkj&lhthlhvkjvkbZ dk uqL[kk fljSfed eSfVªDl
izfr'kr dh of)Zr foeqfDr&nj iznf'kZr dhA MkSuks #fcflu ds ls vkS'kf/k dh ean vkSj fu;af=r foeqfDr ds dkj.k 12 ?kaVs ckn
fy, pH-7.4 ij foeqfDr nj 70 izfr'kr vkSj pH-5 ij 84 /khek foyxu n'kkZrk gS tks nh?kZ ,evkjVh vkSj tSfod
izfr'kr ikbZ xbZ tSlk fd fp= esa n'kkZ;k x;k gSA v)Zthou dk |ksrd gSA <ºÉÒ izdkj eq[k ls xzg.k fd, tkus

ij 'kq) ,eVh,Dl dk vo'kks'k.k vkSj foeqfDrγ-Fe O ds xksyh; ,oa ?kukdkj vkÑfr ds uSuksd.k ysdj
lh,lvkbZvkj&lhthlhvkjvkbZ ds uqL[ks dh rqyuk esa vf/kd+Éè¹ÉÊvÉ Hkkj.k ij uSuksd.kksa dh vkÑfr ds izHkko dk v/;;u
rsth ls gksrh gSA lkFk gh ,;wlh pkj xquk vf/kd gksrk gS tksfd;k x;k vkSj ik;k x;k fd ?kukdkj d.kksa dh vis{kk xksyh;
nh?kZdkfyd ,evkjVh vkSj mPprj tSfod v)Zthou dkd.kksa ij csgrj +Éè¹ÉÊvÉ Hkkj.k gksrk gSA +Éè¹ÉÊvÉ foeqfDr v/;;u
|ksrd gSAesa Hkh nksuksa gh +Éè¹ÉÊvÉ;ksa ds fy, xksyh; d.kksa }kjk csgrj

dk;Z 3-3 esa] e/; vkdkj ds fNnz ;qDr tSo lfØ; dkpafoeqfDr O;ogkj izsf{kr fd;k x;kA rFkkfi djD;qfeu +Éè¹ÉÊvÉ
¼,echth½ SiO -CaO-P O uSuks ikmMj rhu fHkUu fof/k;ksa dkds fy, /kukdkj d.k MkSuks#fcu dh rqyuk esa T;knk vPNs ik, 2 2 5

mi;ksx djds fufeZr fd, x, gSaA ;s ikmMj ,ech,p,e esax, gSaA orZeku esa bu d.kksa ij lh,lvkbZvkj&vkbZvkbZlhch esa
ik= fo¹ÉkDrrk ,oa tSo vuqdwyrk ij ijh{k.k py jgs gSaA dqN y?kq fØLVyhCa Si O izkoLFkk ds lkFk vR;ar vfØLVyh2 2 7

ik, x,A MBCTAB650 us vU; nks ikmMjksa dh vis{kk &16-5dk;Z 3-2 esa] LDH eas dSaljjks/kh +Éè¹ÉÊvÉ tksM+us ds fy, ,d
mv dk mPpre thVk foHko iznf'kZr fd;kA ,echMCY;wlh 650u;k rjhdk fodflr fd;k x;kA vkS'kf/k foeqfDr xfrdh
ikmMj ds d.k vkeki forj.k us 30&50 nm rFkk 110&130laaca/kh v/;;u iwjk gks pqdk gSA ysfir uSuksd.kksa dk mi;ksx
nm ifjlj dk f}:irked d.k vkeki iznf'kZr fd;k tcfddjds ,eVh,Dl +Éè¹ÉÊvÉ dh >Vdksa esa foeqfDr dks 6 xquk de
,ech,p,e650 ,oa ,echlhVh,ch650 us Øe'k% 75&125 nmdj fn;k x;k gSA bl inkFkZ dh izHkkodrk dk ewY;kadu
,oa 775 nm ifjlj ds ekf/;dk vkeki n'kkZ,A dfFkr uewuksaehFkksVªsDlsV ¼,eVh,Dl½ vkSj ,yMh,p&,eVh,Dl ds tho
ds fy, fNnz O;klksa dk vkdyu djus ij ;s 15-6 nm] 8-9 nmgkeSZdksdkbusfVd v/;;u vUtsD'ku vkKSj eq[k ds ek/;e ls
,oa 3-6 nm ik, x,A vr% ,ech,p,e 650 ,oafd;k x;k gSA bl v/;;u ds fy, 10&12 ekg vk;q ds 1-6
,echMCY;wlh650 iwjd inkFkks± ds :i esa tSls fd nkarksa dsfdyksxzke vkSlr Hkkj ds U;wthySaM ds 'osr [kjxks'kksa
vuqiz;ksxksa ds fy, mi;qDr ik, x, tcfd ,uchlhvh,ch650¼vkWfjDVksySxl D;qfudqyl½ dk mi;ksx fd;k x;kA v/;;u
vius mPp i`'B {ks=Qy ds dkj.k vkS'kf/k iznk;h vuqiz;ksxksa dsesa 15 fe-xzk-@fdyksxzke nsg Hkkj dh ,dy Mkst dk mi;ksx
fy, mi;qDr jgsaxsAfd;k x;kA 'kq) +Éè¹ÉÊvÉ vkSj uqL[ks nsus ds ckn nkfgus dku ds

dksj dh f'kjk ls jDr ds uewus vyx&vyx le; ij fy, x,

+Éè¹ÉÊvÉ

2 3

ehFkksVªsDlsV ¼,eVh,Dl½ ,oa ,yMh,p&,eVh,Dl dk VÉè´É Hks"kt xfrd v/;;u ¼ck,a½ 

bUtsD'ku fof/k vkSj ¼nkfgus½ vkS"kf/k [kkus dh fof/k
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ikmMjksa ds VhbZ,e izfrfcacksa us ,echlhVh,ch650 ds fy, fFkfy;e ¼Tm½ ekfnr rUrq ysljksa ds ew= jkx foKku]
uSuksd.kksa dk ¸Éä¹`öiÉ®ú forj.k iznf'kZr fd;k] ,ech,p,e 650 Ropkjksx foKku ,oa us= jksx foKku ds {ks=ksa esa e`nq Ård 'kY;

fpfdRlk tSls fpfdRlk ds fofo/k :iksa esa Ho :YAG ysljksa dsus fÝat iSVuks± esa fØLVyh izkoLFkk,a inf'kZr dhaA lHkh d.kksa us
LFkku ij fu;ksftr fd, tk ldus dh laHkkouk gSA TmuSuksfNnz pSuy iznf'kZr fd,A d.kksa ij 37-4 fMxzh lsfYl;l
ekfnr] laiw.kZ rarq CW yslj dk vfHkdYiu vf/kd n`<+ lagrij vuqÑr nsgrjy esa fd, x, ik=S tSo lfØ;rk ijh{k.kksa us
j[k&j[kko eqDr] {ks=xr vuqiz;ksxksa ds fy, mi;ksxh lekÑfr48PÉÆ]äõ ds ckn iwjs xÉ¨ÉÖxÉä esa gkbMªksfDly dkcksZusV ijrsa
izkIr djus ds fy, fd;k x;k FkkA blds }kjk 1-95 μmmn~?kkfVr dhaA
rjaxnS?;Z ds 5 W ls vf/kd fuxZe'kfDr ds LFkkbZ yslj izdk'kfo'ks'k dkap ,oa izdkf'kd rUrq izkS|ksfxfd;ksa
dk mRltZu iz;ksx'kkyk esa iznf'kZr fd;k tk pqdk gSA¼th,y,,l,l,QvkbZch½ esas usr`Ro ¼bZ,llhvks202½ %

dk;Zjr fpfdRldksa ds lkFk ijke'kZ djrs gq, thfor
bl ifj;kstuk esa fofHkUu dk;ks± laca/kh rhu O;kid dk;Z

Ård dksf'kdkvksa esa 1-95 μm dh yslj 'kfDr ds izHko laca/kh
iSdstksa ds rgr gqbZ izxfr fuEuor~ gS %

/kCcs cukus] >qylkus vkSj vPNsnu dh nj dks ysdj vUos'k.k
MCY;wih 1 % Ê´É¶Éä¹É izdkf'kd rarq ,o yslj ;qfDr;ka dk;Z tkjh gSA

dk;Z 1-1 yktZ ,fj;k ¼,y,e,½ foU;kl esa mPp eknu dk;Z 1-2 ds varxZr gksyks dksbZ QksVksfud fØLVy Qkbcj
lkanzrk ,oa U;wuhÑr izdk'k eanu izHkko;qDr Yb ekfnr yslj ¼,plhihlh,Q½ dks yxHkx 2-3 ekbØksu ij ifjpkfyr djus
rarqvksa dk lQy mRiknu ´ÉÉ¹{É izkoLFkk eknu rduhd dk ds fy, okafNr lajpuk ds fo'oluh; iqu#Riknu gsrq Mªkbax

rS;kj dh xbZ vkSj izkpyksa ds vkn'kZ eku izkIr fd, x, vkSjmi;skx djds fd;k x;kA iz;ksx'kkyk esa lajfpr nksgjs vkoj.k
LisDVªeh laisz'k.k ekiu }kjk mudh iqf'V dh xbZA /kkrqfMtkbu ds Yb ekfnr rarqvksa dk mi;ksx djds 1 ¨ÉÉ<ÇGòÉä¨ÉÒ]õ®ú
var%LFkkfir ,plhihlh,Q ds xq.k/keks± dk vfHkdYiu fd;krjaxnS?;Z ij yxHkx 25W fuxZe 'kfDr ds larr rjax
x;k rFkk ,QbZ,e ,oa ,QMhVhMh dh lgk;rk ls 1300 ls¼lhMCY;w½ ;qDr laiw.kZ rarq yslj ra= dk izn'kZu fd;k x;kA
1700 nm rjaxnS?;Z ifjlj esa laosnh vuqiz;ksxksa dk v/;;ubldh 'kfDr foLrkj laHkkouk dsoy miyC/k iEi dh 'kfDr ls
fd;k x;kAgh ifjlhfer gksrh gSA

e/;ekfNfnzy f}dkap ikmMj ¼ck,a½ vknzZ jlk;u fof/k ¼nk,a½ mi;qDr i`'B lfØ;d dk mi;ksx djdsA

iSdsftax ds fy, rS;kj 20 w Yb rarqyslj ekWM~;wy dk vkfnizk:Ik
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MCY;w ih 2 % izdk;kZRed vuqiz;ksxksa ds fy, Ê´ÉÊ¶É¹]õ fu;af=r mPp rki HkV~Vh ,o lac) lqfo/kkvksa dh LFkkiuk
3+dk dk;Z iwjk gks pqdk gSA fofo/k Qksuksu ÅtkZ ;qDr Ybdkap vkSj ysi

ekfnr dkap vk/kkj fodflr fd, x, gSaA ,f.V&LVkWDldk;Z 2-1 pSYdkstsukbM dkapksa vksj fljSfedksa ds fuekZ.k
3+izfrnhfIr ¼,,l,Q½ ds Yb vk;uksa ls izkIr gksus ds izek.kds fy, lqfo/kk l`tu gSA bl dk;Z esa ukWu&vkWDlkbM dkap

QksLQsV] foLeFksV] vkWDlh ¶yksjkbM vkSj VsY;qjkbV tSlsinkFkks± ds laca/k esa ,dne u;k fØ;kdyki 'kkfey gSA nks
fofHkUu vkWDlkbM dkap vk/kkjksa esa izkIr gq, gSaA ,,l,Q ij>wyus okyh HkfV~V;ka tks dkap fi?kykus ds fy, eq[;
dkap Qksuksu ÅtkZ dk izHkko LFkkfir fd;k x;k gSA vYi

bdkb;ksa gS yxkbZ tk pqdh gSa vkSj dke dj jgh gSaA fofHkUu Qksuksu ÅtkZ ;qDr dkap vius ,,l,Q ds n{k izn'kZu ds
iz.kkfy;ksa ds vusd fiaM:Ik vuekfnr pSYdkstsukbM dkap inksa esa izdkf'kd jsfÝtjs'ku gsrq laHkkoukiw.kZ izsf{kr fd, x,
30 xzke ifjek.k rd rS;kj fd, x,A vfHky{k.ku py jgk gSaA
gS vkSj izkjafHkd ifj.kke mRlkgo/kZd gSaA dk;Z 2-3 ds varxZr tks izdk;kZRed uSuks ijrksa ds

dk;Z 2-2 ds varxZr tks izfrnhIr 'khryu ds fy, la'ys'k.k ds laca/k esa gS] 50mm × 50mm vkeki rd ds
vfHkuo dkap fuekZ.k ds laca/k esa gS Xyu ckWDl] ok;qeaMy ikWyhdkcksZusV 'khV ij vkReektZd tyHkhr@ty izseh vkSj

iSdsftax ds fy, rS;kj 10 w Tm rUrq yslj ekWM~;wy dk vkfn izk:i Tn ekfnr rarq yslj dh yslj 'kfDr vkSj fuosf'kr ijaijk'kfDr dk xzkQ

¼ck,a½ lhy fd, x, flfydk ,EI;wy esa ,,l fufeZr pSYdkstsukbM dkap 

rFkk ¼nk,a½ ,,l fufeZr pSYdkstsukbM dkap dk laisz'k.k LisDVªe

¼ck,a½ % fofo/k dkapksa ds Yb3+ vk;u dk ,f.V LVkWd izfrnhfIr LisDVªe ¼e/;½ % Yb3+ vkWDlh¶yksjkbM dkap fljSfed esa vo'kks'k.k 

,oa ,f.V LVkWd izfrnhfIr LisDVªe vkSj ,,l,Q ifj?kVuk] ¼nk,a½ % mn~nhiu rjaxnS?;Z ds lkis{k 'khryu n{krk 
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n`<+ ,oa leatuh; ,vkj ds ijr yxkdj tyehr ijrksa ds iqjksxkeh Na O – B O – SiO – Al O rFkk nqyZHk e`nkk ekfnr2 2 3 2 2 3

lkFk fodflr fd, x,A rFkk izdkf'kd /kkjk esa o`f) ds fy, vkWDlkbM dkap ra= ds fy, feJ.kksa dk vfHkdYiu dj fy;k
lkSj&dkapksa ij Hkh ,vkj ijr fodflr dh xbZA fuEu rki x;k gSA
¼~80 fMxzh lsfYl;l½ ij ty esa vR;f/kd ifj{ksiuh; ,ukVst dk;Z 3-3 varxZr ftlesa iz;ksx'kkyk dh LFkkiuk rFk
TiO uSuks ikmMj la'ysf'kr fd;k x;kA TiO uSuks ikmMj dk2 2 ekbØksosc HkV~Vh esa izk;ksfxd ijh{k.k xyu gksuk gS] yksg
,Ydksgy ty ifj{ksi.k mPp vklatd {kerk ds lkFk dkap ekfnr ,yqfeuks QksLQsV dkap] mPp ?kuRo fofdj.k ifjj{kd
vkSj IykfLVdksa ij lh/ks mi;ksx esa yk;k tk ldrk gS ¼dkap ds okrk;u dkap 150 xzke Ldsy rd dh ekbØksosc HkV~Vh esa ftad
fy, 2&3 ,p rFkk IykfLVd ds fy, 1&2 ,p½A ¤ÉÉä®äú]õ dkap rFkk cksjksflfydsV dkap fÝaV cukusds fy, izfØ;kk

dk ekudhdj.k dj fy;k x;k gSAMCY;wih % dkap xyu ds fy, izksUur inkFkZ vkSj
izkS|ksfxdh ÅtkZ ,oa lajpukRed vuqiz;ksxksa ds fy, mUur

fljSfed inkFkZ ,oa vo;o ¼bZ,llhvks104½dk;Z 3-1 ds varxZr es- dsYMsfjl bafM;k fyfeVsM esa
Hkkjrh; ckWDlkbV ls fodflr mPp ,yqfeuk lef'V dk ;g lh,lvkbZvkj ds vfHk;kaf=d lewg ds varxZr usVodZ

ifj;kstuk gSaA blesa rhu cM+s dk;Z iSdst gSa ftuds varxZr ifjek.k 30 Vu rd c<+k;k x;kA ;g la;a= Eò]õxÉÒ] e/; izns'k
vkB dk;Z gSaA bu iSdstksa ds varxZr mYys[kuh; fodklksa dkesa fLFkr gSA iz;ksx'kkyk ewY;kadu yxHkx iwjk gks pqdk gsa 20
o.kZu fuEuor~ gS %fdyksxzke rd dh vfrfjDR ewY; eSXuhf'k;k lef'V vkSj lac)

Ê®ú£äòC]õ®úÒ ds vi ifjek.ku dk dk;Z iwjk gks x;k gSA MÉÖhÉ´ÉkÉÉ MCY;wih 2 % laiks¹É.kh; ÅtkZ ;qfDr;ksa ds fy, vfHkuo
ewY;kadu fd;k VÉÉ jgk gSA f>Yyh vk/kkfjr izØe izkS|ksfxdh

bl dk;Z iSdst esa pkj dj.kh; dk;Z gSa %dk;Z 3-2 ds varxZr fQYyksflfydsV cgqyd ra= ds fy,
dk;Z 1-1 esa fljSfed f>Yyh@vk/kkj dk mi;ksx djds vkn'kZ ftySfVu n'kk,a izkIr dj yh xbZ gSaA lfØ; dkap

3

eSXuhf'k;k flVfjr (a) fcuk TiO (b) Hkkj izfr'kr2

TiO ;qDr (c) 3 Hkkj izfr'kr TiO dk XRD2 2

TiO ;qDr flaVMZ eSXuhf'k;k dh QVu dk 2

Å'.k ¼1400° lfYl;l ij½ xq.kkad

¼ck,a½ ,yqfeuk vk/kkj ij iryh ¼3-5 fe-eh-½ Pd f>Yyh] rFkk

¼nk,a½ fljSfed vk/kkj ij fodflr cgqijr fNfnzy fljSfed f>Yyh
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gkbMªkstu&ukbVªkstu] dkcZu Mkb vkWDlkbM vkKSj ehFksu ds
i`FkDdj.k laca/kh O;ogkj gSA mPp rki ,oa nkc ekWM~;wyksa esa
vuqiz;ksxkFkZ ,yqfeuk vk/kkj ij 3-0 ls 11-0 um

vko';drkuqlkj leatuh; eksVkbZ dh lLrh iSaysfM;e f>Yyh
lajfpr dh xbZA 24 mm OD19 pSuy V~;wcksa rd dh cgqijr
ftvksykbV f>Yyh lajfpr dh xbZA laxBu ds deZpkfj;ksa
}kjk gh ,d xSl i`FkDdj.k O;oLFkk LFkkfir dh xbZA

dk;Z 1-2 fuEudksfV Hkkjrh; dks;ys ls fudyus okyh xSl
esa ls lw{e /kwfy dks vyx djds bls 'kq) djus ls lacaf/kr gSA
E;wykbV vk/kkfjr f>Yyh ;qDr flfydku dkckZbM vk/kkj
uyh xSl dks 'kq) djrh gSA fljSfed dSafMyksa ¼600 mm yackbZ]
75 mm vkarfjd O;kl½ ds :I esa 1000° lsfYl;l rd inkFkZ
dh laiks'k.kh;rk laca/kh izkFkfed dk;Z lhvkbZ,e,Qvkj dk;Z 1.4 esa /kkrq vk/kkj ij ,lvks,Qlh dk lajpu djuk
¼/kuckn½ rFkk fjchjko izsVks ¼lkvks ikmyks] cksthy½ ds lg;ksx gSA /kkrq ikmMj ds lagru }kjk ~20 mm O;kl ds fNfnzy /kkrq
ls fd;k x;kA vk/kkj rS;kj fd;k x;k vkSj fu;af=r ok;qeaMy esa flaVfjr

fd;k x;kA bu /kkrq vk/kkjksa dks ¶;wy lsy cukus dh n`f'V ls
vfHkykf{.kr fd;k x;k vkSj vf/kdre xq.k lEiUu cuk;k
x;kA ;g dk;Z ,u,lh ¼cSaxyksj½ dh lgHkkfxrk esa fd;k x;k
gSA

MCY;w ih 2 % mPp rki ,oa f?klko izfrjks/k vuqiz;ksxksa ds
fy, ubZ ih<+h ds lajpukRed fljSfeDl

dk;Z 2-1 ijk/ofud ok;qokfgr okguksas ds fy, f?klkodk;Z 1-3 jlksbZ vif'k'V ls tSonzO;keu tuu ls lacaf/kr
izfrjks/kh vo;oksa esa mi;ksx gsrq vfr mPp rki fljSfedkasgSA blds fy, vkxzghr dkcZu Mkb vkWDlkbM dk mi;ksx dj
¼;w,pVhlh½ ds fodkl ls lacaf/kr gSA ftdksZfu;e MkbZ cksjkbMjlksbZ ds vif'k'V ty esa ,ukcS;kuk] dwdksdl] ,saVsjkseksQkZ
,oa flfydku dkckZbM rFkk VkbVSfu;e MkbZ cksjkbM ,oarFkk QksfeZfM;e tSls lw{e 'kSoky mxk, x,A 150 mm yackbZ
cksjksu dkckZbM ds fofHkUu la;qtksa dks xeZ djds nkfcr fd;krFkk 3/2mm OD/ID ds i`'B ifjof/kZr fljSfed ufydk :i
x;kA bu la;qtksa dks LikdZ IykTek flaVj.k rduhd }kjk Hkhvk/kkj ¼C55½ QksVksck;ksfj,DVj vuqiz;ksxksa ds fy, lajfpr
flaVfjr fd;k x;k vkSj flaVfjr jpukvksa ds xq.k/keks± dksfd;k x;kA tSl bFkkby ,Ydksgy dh 'kq)rk esa lq/kkj ds fy,
vkn'kZ cuk;k x;kA vkn'kZ lajpuk ds fy, buds izkoLFkk,d iz;ksx'kkyk Lrj dk f>Yyh vklou ekWM~;wy LFkkfir
fo'ys'k.k] ;kaf=d xq.k/keks± ,oa rkih; xq.k/keks± dk ewY;kadufd;k x;kA ;g dk;Z vkbZ,e VSd ¼paMhx<+½ dh lgHkkfxrk esa
fd;k x;kA bZMh,e rduhd }kjk e'khu fØ;k mudh fuEufd;k x;kA

xeZ xSl fuLianu gsrq Sic ij ysfir E;qykbV f>Yyh

'kSoky tSonzO;eku mRiknu ds fy, yScLrjh; f>Yyh

MS-NiO-YSz /kukxz dk vuqizLFk dkV ekbØksxzkQ ,oa EDAX ykbu LdSu
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oS|qr izfrjks/kdrk ds dkj.k lQyrkiwoZd dh tk ldhA ;g
dk;Z ,u,e,y ¼te'ksniqj½ ,oa
ÊEòªÉÉA

dk;Z 2-2 IykTek izØe.k dk mi;ksx djds le`)
Ê®ú£äòC]õ®úÒ dk mRiknu gSA IykTek xfyr ,yqfeuk le`)
Likbusy dk la'ys'k.k fd;k x;k vkSj blds xq.k/keks± dk ekiu
fd;k x;kA O;kogkfjd vuqiz;ksxksa ds fy, Likbusy dk foLr`r
izkoLFkk fo'ys'k.k] ekbØkslajpukRed v/;;u rFkk ;kaf=d
xq.k/keks± dk ewY;kadu ftdksZfu;k ds fcuk vkSj 10 izfr'kr
ftdksZfuªÉÉ ds lkFk fd;k x;kA IykTek la'ysf'kr Likbusy
vkSj eSXuhf'k;k ds vkfn izk:Ik uewus lajfpr fd, x,A

+É<Ç +É<Ç < BºÉ]õÒ Ê¶É´É{ÉÖ®ú xÉä

2000° lsfYl;l ij LikdZ IykTek flaVfjr Zr B - Sic la;qt ds VhbZ,e 

ekbØksxzkQ ,o ,l,bZMh iSVuZ ¼Vhih f=d~ fcanq dk |ksrd gS½

LikdZ IykTek flaVfjr Zr B dh ,QbZ,lbZ,e ekbØks lajpuk,a ¼ a, a,½ fn'V/kkjk 2

eksM esa vkSj ¼ b, b,½ Lian/kkjk eksM esa ¼ t =50ms & t =5ms½on off

lh,lvkbZvkj&lhthlhvkjvkbZ Ê®ú£äòC]õ®úÒ uewuksa dk IykTek xyu
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dk;Z 2-3 izdk'kh; ikjn'khZ fljkfeDl ls lacaf/kr gSA uSuks gSA bl ifj;kstuk esa lh,lvkbZvkj&lhthlhvkjvkbZ ds rhu
vkdkj ds ikmMj fu;ksMk;fe;e] ok;fVª;e ,oa pj.kksa esa nkf;Ro gSa %
izkfl;ksMk;fe;e ,fM'kal ;qDr dkcZfud :V ls rS;kj fd, ¼I½ ,dy ,oa ,d lkFk dhVuk'kd vkSj Hkkjh /kkrqvksa ds
x, FksA ok;fVª;e dh txg |ÉäºÉÒb÷ÉäÊ®úªÉ¨É dh mifLFkfr ls fu'dklu gsrq ,d ;k vf/kd bdkbZ dh fØ;kvksa lfgr
la?kVuksa dh flaVjsfcfyVh esa lq/kkj gqvk vkSj Pr-SiAlOn dh ekbØksfj,DVjksa rFkk fQYVªs'ku bdkb;ksa dk fodkl] ¼ii½ dksVsM
mifLFkfr TEM ds iz;ksx djus ls xzsu lhekvksa ij ns[kh xbZA fljkfed f>Yyh dk fuekZ.k vkSj lrg ds ikuh ds lw{etSfod
dk;Z iSdst 3 % e/;e dSfycj vk'kadkvksa ds lkis{k lanw'k.k dks nwj djus gsrq ekWM~;wy rFkk ¼iii½ iz;ksx'kkyk esa
lqj{kk gsrq vk/kqfud lfEeJ dop ¼30 feeh cqysV½ izksVksVkbi eksM esa u, vo'kks'kdksa dk bLrseky dj v/;;u esa

o`f) djukAbl dk;Z ds varxZr] fofHkUu lajpukRed fMtkbu vkSj
fHkUu T;kfefr lfgr fljkfed lfEeJ dop iSuyksa dks fufeZr 2014&15 ds nkSjku] 9 feeh yackbZ ds Dys&,yqfeuk
fd;k x;kA blds vykok] cSafdax 'kkWd IysV ds fMtkbu vkSj vk/kkfjr fljkfed f>Yyh V~;wc ds Åij LFkk;h TiO fLyi2

fofHkUu la?kVu dh /kkfRod lajpuk,a Hkh vko';drk vuqlkj dksfVax dk fuekZ.k fd;k x;k vkSj bUgsa O;kolkf;d :i ls 
ifjofrZr fd, x, FksA Vhchvkj,y ijh{k.k lhek ij 300 × miyC/k gkbMªksDlh,ikVkbM ds lkFk Hkh dksfVax dh xbZA
300 feeh ¼ckg~; vkdkj 450 × 450 feeh½ lfgr fofHkUu f>Yyh vkSj bldh dksfVax lfgr lrg dks rnarj
eksVkb;ksa dks tkapk x;kA ;g ik;k x;k fd l?ku flfydkWu ,QbZ,lbZ,e ls tkapk x;kA gkbMªkDlh,ikVkbV dksfVax;qDr
dkckZbM fljkfeDl dk izn'kZu l?ku ,yqfeuk dh vis{kk f>Yyh ds iz;ksx }kjk Ñf=e foy;u ls ysM fu'dklu dk
csgrj gksrk gSA ;g Hkkj ykHk Hkh iznf'kZr djrk gSA ijh{k.k v/;;u fd;k x;k vkSj 5 ihih,e ysM foy;u ls 97 izfr'kr
IysVksa dh ¡Öò±ÉxÉ dks ekik x;k vkSj blds ckn iSuy ds ysM fu'dklu ns[kk x;kA
fMtkbu dks mi;qDr cuk;k tk jgk gSA

Jksxtud thok.kfod Mh,u, dh igpku gsrq
LoPN ikuh % LFkk;h fodYi cgqfØ;kRed inkFkZ %
Hkkjh /kkrqvksa ds fu"dklu gsrq fljkfed f>Yyh vk/kkfjr

bl ifj;k stuk dh d s an z h; i z; k sx' k kyk
izfØ;kvksa dk fodkl

lh,lvkbZvkj&lhthlhvkjvkbZ gSA lhthlhvkjvkbZ bl
lh,lvkbZvkj&uhjh bl ifj;kstuk dk dasnzh; laLFkku ifj;kstuk ds varxZr dk;Z iSdst ds dk;Z rRo 7 ds lkFk lac)

gSA lhthlhvkjvkbZ dh ftEesnkjh bu mi dk;Z rRoksa ls tqM+h
gqbZ gS % 7-1 % fØ;kRed bysDVªksMksa dk fuekZ.k vkSj 7-2 % y{;
Mh,u, ds Mh,u, lsaflax fMVsD'ku gsrq cgqfØ;kRed inkFkZA
bu nksuksa dk;Z rRoksa ds varxZr gkfly izxfr fuEu izdkj gS %

7-1 Mh,u, ds lg&laca/kh vfØ;kRedrk vkSj fMVsD'ku
gsrq izkÑfrd f>fYy;ksa dk jklk;fud lfØ;.k %

bl dk;Z rRo dk mn~ns'; Mh,u, ds vfØ;.k ,oa
fMVsD'ku gsrq ,d IysVQkeZ ds :i esa jklk;fud rkSj ij
ifjofrZr v.M dop f>Yyh dh izHkkfork dk irk yxkuk gSA
,flfVd vEy ¼bZ,l,e&,,½ vkSj ,u&C;wVkby ,lhVsV
¼bZ,l,e&ch,½ ds lkFk nks lrg fØ;kRedrk ;kstukvks dk

Sic-5083 Al ijh{k.k iSuy tks ,d 30 feeh ,ih cqysV lfgr ,Y;qfefu;e csfdax IysV ds fo:i.k dks iznf'kZr djrs gSaA

fQYVªs'ku ds ckn dksfVax ;qDr f>Yyh lrg dk 

,QbZ,lbZ,e fp= tks ysM dks izdV djrk gSA
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,d rqyukRed v/;;u fd;k x;kA blls ;g izdV gqvk fd us mÙkstuk fuHkZj eYVhcSaM mRltZu izdV fd;k ftls Mh,u,
os dSls lrg dh laHkkxrk vkSj y{; Mh,u, ds vuqorhZ ds fMVsD'ku gsrq irk yxk;k x;k FkkA dkWQ Fkkbel Mh,u,
fMVsD'ku dks izHkkfor djrs gSaA bZ,l,e&¤ÉÒB lrg us ;g vkSj bZlf'kZ;k dksykbZ Mh,u, ;qDr dkcZu uSuks d.kksa dh

lgfØ;k dks geus fuxjkuh fd;k gSa uSuks d.k ds iznhfIrmn~?kkfVr fd;k fd iznhfIr /kCcs y{; Mh,u, ds uhps 0-1 uM

lao/kZu ds ek/;e ls iznhfIr xzsQkbV dkcZu uSuksd.kksa dkrd le>us ;ksX; Fks] # tcfd 0-01 uM y{; lkanzrk ds fy,
bLrseky dj bZlf'kZ;k dksykbZ dk ,d p;fud fMVsD'kui`'BHkwfe izcy :i ls vfHkO;Dr gqvkA
iznf'kZr fd;k x;k gsA rkih; xyu] xksyh; MkbØksbd ,oa jksxtud thok.kfod Mh,u, lsaflax gsrq cgqfØ;kRed
dSyksjhesfVªd v/;;uksa esa bZlh Mh,u, ;qDr lh,uih dhuSuks inkFkZ@iznhfIr izkscksa dk fMtkbu
lgfØ;k dks izkFkfedrk iznku dh xbZ gS ftls lqLFkkfir fd;k

dkcZu uSuksd.kksa dh iznhfIr vfHko`f) ds ek/;e ls tk ldrk gSA
blf'kZ;k dksykbZ Mh,u, dk p;fud fMVsD'ku %

gekjh tkudkjh ¨Éå bZ&dksykbZ Mh,u, ds p;fud
,d lqxe mRizsjd eqDr gfjr ,oa rhoz n`f'Vdks.k dks fMVsD'ku ij ;g igyh fjiksVZ gS ftlesa dkcZu ;k dksbZ nwljk

Dohu vkWQ vkW;y iznf'kZr djus okys cgq vk;keh vuqiz;ksxksa ls iznhfIr inkFkZ iz;ksx fd;k x;k gS vkSj blls ikuh esa
eYVhcSaM iznhfIr xSzQkbfVd dkcZu uSuks d.kksa ds la'ys'k.k gsrq bZ&dksykbZ thok.kq ds izR;{k fMVsD'ku esa leFkZ vuqiz;ksx dks
[kkstk x;k FkkA ,l&fufeZr vkSj dSYlkbUM dkcZu uSuks d.kksa <wa<k tk ldrk gSA

¼ck,a½ Mh,u, ladj.k vkSj fMVsD'ku gsrq iznhfIr fp= 1 Åijh iSuy ¼a-d½ bZ,l,e&,, lrg ij y{; Mh,u, lkanzrkvksa 5] 1] 0-1 vkSj 0-1 uM ij /kCcs n'kkZr gSa tcfd fuEu
iSuy ¼e-h½ bZ,l,e&ch, lrgksa ij y{; Mh,u, dh ,d tSlh lkanzrkvksa ds fy, /kCcs izdV djrs gSaA dSfyczs'ku oØ&ek/; iznhfIr rhozrk cuke Øe'k% bZ,l,e&,, ,oa
bZ,l,e&ch, lrgksa ij y{; Mh,u, lkanzrkA bZ,l,e&ch, lrg ij ,feukVs Mksfyxkst ds la;qXeu dks ,flfVd vEy dh vis{kk n-C;wVkbu ,lhVsV esa vf/kd LFkk;h
ifjR;kx lewg dh mifLFkfr izdV gksrh gSA jkspd <ax ls n-C;wVkby ,lhVsV ds lkFk :ikarfjr f>fYy;ka lsalj ds fMVsD'ku ¼,yvksMh½ dh fuEu lhek dks y{; Mh,u, ds
10 nM rd de djrh gSaA orZeku v/;;u ls ;g urhtk fudyrk gS fd n-C;wVkby ,lhVsV ls :ikarfjr vaM dop f>Yyh Mh,u, vfØ;.k ,oa vuqorhZ fMVsD'ku gsrq ,d
l{ke lcLVªsV ds :i esa fØ;k dj ldrh gSA

¼ck,a½ bZ&dksykbZ Mh,u, lsafla gsrq dkcZu uSuks inkFkks± ds vuqiz;ksx 

dks n'kkZrk izk:ih fp= vkSj ¼nk,a½ a½ lhVhMh,u, vkSj b½ bZlhMh,u, 

ds la;ksx ls iznhfIr rhozrk fHkUurkA balsV fp= iz;qDr Mh,u, dh 

lkanzrk ij iznhfIr rhozrk dh fuHkZjrk dks izdV djrk gSA
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lqjf{kr ,oa LekVZ i;kZoj.k ds fy, vkink ifjfer gksrh gSA bl cSaMfoM~Fk ifjeku dks ,d vuqdwfyr

U;wuhdj.k vkSj LokLF; fuxjkuh dh vfHk;kaf=dh % osoysV iSdsV VªkalQkeZ vk/kkfjr iksLV izkWlsflax rduhd ds

iz;ksx }kjk vfHkof/kZr fd;k x;k FkkA ,Qchth vk/kkfjrvkWfIVdy ,DlsysjksehVj ds vusd izksVksVkbi fofHkUu
,DlsysjksehVj dks bl rjg fMtkbu fd;k x;k Fkk fd okslaosnu'khyrk ds lkFk lh,lvkbZvkj&lhchvkjvkbZ dh uksMy
0&35 gV~Zt dh vko`fÙk lhek dks vkPNkfnr djs vkSj 0-5giz;ksx'kkyk esa lQykiwoZd tkapk x;kA ,Qchth vk/kkfjr
ftrus de Roj.k dks Hkki ldsA QkbukbV ,fyesaV fo'ys'k.k,DlsysjksehVjksa vksj 5 oksYV ¼p-p½ vk;ke lfgr 4 gV~Zt

fluqlkWbMy mÙkstuk rd nks ok;jysl ,eb,l,l ds }kjk bl fMtkbu ekudksa dks fu/kkZfjr fd;k x;k FkkA

,DlsysjksehVjksa dh izfrfØ;k dh fuxjkuh dh xbZA ,Qchth LokLF; vkdyu ,oa jpukvksa ds gkfu U;wuhdj.k gsrq 
,DlsysjksehVj vksj ,ebZ,e,l ,DlsysjksehVj }kjk vftZr uokpkjh izkS|ksfxfd;ka %
ladsrksa gsrq ,DlsysjksehVjksa ds izn'kZuksa dks Hkh tkapk x;k tks

lh,lvkbZvkj&,lbZvkjlh bl ifj;kstuk dh uksMy
LokLF; fuxjkuh fuekZ.k esa vDlj ns[ks tkrs gSaA pwafd ,Qchth

iz;ksx'kkyk gSA bl ifj;kstuk esa] lhthlhvkjvkbZ dh
,DlsysjksehVj dh vko`fÙk izfrfØ;k v&js[kh; gksrh gS( vLrq

ftEesnkjh ,sls ,Qchth vk/kkfjr ,ecsMscy ,o lQs'k
ekiu cSaMfoM~Fk lkekU;r% leku izfrfØ;k rd vko`fÙk

lh,lvkbZvkj&lhchvkjvkbZ esa ,d iquizZofrZr daØhV 

Hkou ij ,Qchth vk/kkfjr ,DlsysjksehVj vkSj ok;jysl

 ,ebZ,e,l ,DlsysjksehVj dk ijh{k.k

(a) Packaged embeddable FBG based strain sensor for concrete structure (b) Embedding of FBG sensors and

 resistive strain gauges in concrete structure

Embeddable FBG array

(b)

Embeddable type electrical 

resistance strain gage
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,lbZvkjlh esa ,Qchth lsaljksa dks ,d ijh{k.k jpuk ea vkc)

fd;k x;k FkkA

LVªsu izfrfØ;kvksa dks leku jpuk esa izfrjks/kh LVsªsu xst ds

lkFk Hkh rqyuk fd;k x;kA

lajpukRed vuqiz;ksxksa gsrq Dys vk/kkfjr ft;ksikyhejksa
dk fodkl %

bl ifj;kstuk dk eq[; mn~ns'; lajpukRed vuqiz;ksxksa

gsrq Dys vk/kkfjr ft;ksikyhej dk la'ys'k.k djuk gSA pkbuk
ekmaVscy LVªsu laslj iSdst dk fodkl djuk gS ftUgsa Dys] ¶ykbZ ,s'k vkSj /kku dh Hkwalh vk/kkfjr ft;ksikyhej CykWd
eYVhIysDl fd;k tk ldrk gSA daØhV lajpukvksa esa ,ecsfMax lQyrkiwoZd fuekZ.k fd, x, rFkk bu CykWdksa ds ;kaf=d xq.k
ds fy, mi;qDr ,Qchth lsalj ºÉä®ú fodflr fd;k x;k gSA tkaps x,A ¶ykbZ ,'k laihMu lkeF;Z izkIr fd;k x;k FkkA
lhthlhvkjvkbZ esa vkjafHkd rkih; laosnu'khyrk vkSj LVªsu uSuksbaMsaDVs'ku O;ogkj ds bl igys v/;;u us la'ysf'kr
laosnu'khyrk ds fu'ys'k.k fd, x, rFkk mlds ckn ft;ksikWyhejksa esa ,d LVªsu lguh lw{e lajpuk fodkl dh
lh,lvkbZvkj&BºÉ<Ç+É®úºÉÒ es bu ºÉåºÉ®úÉå dh tkap dh xbZA vuks[kh mifLFkfr dks iznf'kZr fd;kA

ä

vusd LFkkuh; fdQk;rh izkÑfrd vkSj vif'k'V mRiknksa tSls ¶ykbZ ,'k] pkoy dh Hkwalh vkfn ls fodflr ft;ksikWyhej

vkÑfr;ksa dks fp=ksa esa n'kkZ;k x;k gSA

izk:ih pkSFkkbZ vof/k ij yksM cuke LVªsu

¶ykbZ ,'k ls la'ysf'kr ft;ksikWyhej CykWdksa dk ¼a½ laihfMr lkeF;Z vkSj ¼b½ uSuks baMsaVs'ku O;ogkj

fofHkUu dPpk inkFkks± ls fodflr ft;ksikWyhej vkÑfr;ka ¼a½ MCY;wlhlh vk/kkfjr fo'kky flfyaMj 

¼b½ pkoy dh Hkalh ij vk/kkfjr NksVs flfyaMj ¼c½ ,'k vk/kkfjr NksVs ,oa cM+s flfyaMj vkSj ¼d½ 4 bap 2 vk;ke ds VkbYl
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pqacdh; uSuks inkFkZ % tSo&var%fØ;k ,oa mRizsjd gS fd izfrnhfIr lglaca/k LisDVªksLdksih ¼,Qlh,l½ vkSj

v/;;uksa gsrq la'ys"k.k ,o lrg ifjorZu] tSo daQksdy besftax dh ,d la;qDr rduhd mu osgn izkjafHkd

fpfdRlh;@vkS|ksfxd ykHk dh vksj ,d dne ,d=.k dks igpku dj ldrh gS] laHkor% igys dqN ?kaVksa ds

HkhrjA ,d=.k gsrq lg&laca/k le; vudksVsM uSuks d.kksa dhfiNys o¹ÉÇ ;g ns[kk x;k fd ,y&ykbflu dksVsM
mifLFkfr dh vis{kk ykbflu dksVsM uSuks d.kks ds ekeys esaeSXusVkbV uSuks d.k izkjafHkd ,d=.k&vYQk&lkbuqfDyu
egRoiw.kZ :i ls ?kV x;k gSA¼,&flu½ dks u dsoy egRoiw.kZ :i ls jksdrk gS cfYd

4 ?kaVs ds budqcs'ku ij vudksVsM ,oa ykbflu dksVsM foyafcr Hkh djrk gSA ,&flu gj ,d ekuo efLr'd esa
eSXusVkbM dh mifLFkfr esa ,&flu ds ,Qlh,l lg&laca/k lcLVsaf'k;k ukbxzk {ks= esa ekStwn gksrk gS vkSj ekuk tkrk gS fd

ladsr LFkkukarj.k izfØ;k esa lfØ;rk ls fgLlsnkjh djrk gSA oØksa us izdV fd;k fd vudksVsM ,uih dh vis{kk ykbflu
bl izksVhu ds ifjiDo QkbfczYl ifdZUlu jksxh ds 'kjhj esa dksVsM uSuksd.kksa ds ekeys esa egRoiw.kZ rkSj ij ?kV x;kA
i;kZIr :i esa ik, tkrs gSa vkSj ;g ekuk tkrk gS fd ,&flu ladsafnzd fp= 4 ?kaVs ds budqcs'ku ij vudksVsM ,oa
dk izkjafHkd ,d=.k mu ifjiDo QkbfczYl esa ifjofrZr gksrs ykbflu&dksVsM eSXusVkbV uSuks d.kksa dh mifLFkfr esa ,d=
gSaA ijarq orZeku esa ,slh dksbZ rduhd miyC/k ugha gS tks gksrs gSa vkSj blls ;g izdV gqvk fd Hkys gh izksVhu ds ,d=.k
vkajfHkd voLFkk esa mu izksVhu ds ,d=.k dks igpku dj dks vudksVsM uSuks d.kksa dks c<+krs gSa] exj ykbflu dksVsM
ik,;k mudh o`f) dks jksd ik,A ;g igyh ckj ntZ fdk x;k ,uih egRoiw.kZ :i ls bl ?kVuk dks jksdrs gSaA

uSuks lajpuk inkFkZ
ckg~; vuqnkfur ifj;kstuk,a %

ybflu dksVsM uSuks d.kksa ds ekeys esa ,&flu ds ,d=.k gsrq lg&laca/k le; esa deh dks n'kkZrs oØ

ykbflu dksVsM d.kksa }kjk ,&flu ds ,d=.k ds #dkoV dks n'kkZrk fp=



37

u
Su
ks 
j
p
u
k 
i
n
kF
kZ

ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ2014-15´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

jatd&laosfnr lkSj lsy@DokaVe&MkWV laosfnr lkSj rkih; ,uhfyax dh xbZA fuEu n'kkZ, fp= ds leku lw{e
lsy % lajpuk tkap esa ckbujh vkWDlkbMksa dh vis{kk vafre mRikn

Zn SnO dh 'kkjhfjdh esa ,d egRoiw.kZ ifjorZu ns[kk x;kA2 4VuZjh dkaiysDl vkWDlkbM ftad LVkusV]Zn SnO (ZTO)2 4

,d egRoiw.kZ ,u&Vkbi lsehdsaMfDVax vkWDlkbM gksrk gS cds laosfnr lkSj lsyksa esa vuqukn ÅtkZ LFkkukarj.k dh
ftls lkSj lsyksa dks jatd laosfnr cukus esa oSdfYid Hkwfedk %
QksVks,uksM ds :i esa l{ke ik;k x;k gSA bldh tfVy izo`fÙk

CdS, CdSe, PbS vkSj InAs tSls uSjks&cSaMxSi
ds dkj.k Qst I;ksj Zn SnO ds la'ys'k.k dks ,d vR;ar2 4 lsehdaMDVj DokaVe MkWV us jatd laosfnr lkSj lsyksa esa
pqukSrhiw.kZ dk;Z ekuk tkrk gSA gsDlkxksuy ZnO jkWM ds ,d lsaflaVkbtj jatd gsrq dasfMMsV ds :i esa vge #fp mriUu
feJ.k ds dSfY'kfuax vkSj 1000°Cij VsVªkxksuySnO d.kksa ds2 dh gSA cds laosfnr lsyksa ds izn'kZu esa lao`f) vkSj lsy esa
}kjk uSuks vkdkj ds] nks'keqDr D;wfcd fLiusy Zn SnO ds2 4 N719 jatd ds iz;ksx esas deh ykus ds fy, bl ijaijkxr
,d pj.k okys la”ys'k.k gsrq ,d ljy ekxZ dks viuk;k x;k iz.kkyh dks u, vkSj oSdfYid lsaflVkbtj rFkk
gSA Zn SnO ds fuekZ.k ds fy, 2ZnO+SnO dh vfHkfØ;k2 4 2 dks&lsaflVkbtj ls iquLFkkZfir djus ds iz;kl fd, tk jgs gSaA
,d rkieku e/;LFk folj.k fu;af=r Bksl voLFkk vfHkfØ;k ,d mi;qDr dks&lsaflVkbtj ds p;u ds fy, dksyk;My
ds dkj.k gks ldrh gSA bl izdkj dh varj folj.k cds ds izd'kh; xq.kksa ds l'ys'k.k vkSj ewY;kadu ij v/;;u
vfHkfØ;kvksa ds ifj.kkeLo:i ZnO vkSj SnO tSls nks inkFkks±2 dsafnzr fd;k x;k gSA blds vykok] QD vkSj lsaflVkbtj v.kq
ds varjki`'B ds chp vf/kd rhoz folj.k'khy ?kVd ij ,d ds chp ÅtkZ LFkkukarj.k dh laHkkouk dk irk yxkus ds fy,
fNfnzy ijr dk fuekZ.k gksrk gSA blls fNfnzy mRikn cuk, vuqokn ÅtkZ LFkkukarj.k v/;;u fd;k x;kA CdS uSuks d.kksa
tk ldrs gSaA inkFkks± ds Bksl voLFkk la'ys¹É.k esa ;g ,d dh ijaijkxr la'ys'k.k fof/k ds ctk;] tSo izsfjr gfjr
lkekU; ifj?kVuk gS ftls fdds±Msy izHkko ds uke ls tkuk j.kuhfr dks VsaiysV ds :i esa viuk;k x;kA ZnO d.k ¼P½]
tkrk gSA orZeku v/;;u esa jkspd <ax ls ;g ns[kk x;k fd jkWM ¼R½ vkSj jkWM&d.k ¼R+P½ nksuksa ds feJ.k ls ;a= fufeZr
Zn  SnO dk pj.k fuekZ.k fdds±Msy izHkko ds fcuk gksrk gSA2 4 fd, x, rFkk budh n{krk dks CdS vkSj N719 jatd ls
ZnO jkWM vkSj SnO d.k tSls izkjafHkd inkFkZ foy;u izkWlsLM2 tkapk x;kA dkcZu uSuks d.k vk/kkfjr dkmaVj bysDVªksM vkSj
lkuksdsfedy la'ys'k.k ds }kjk la'ysf¹Ér fd, x, ftlds p-Vkbi gksy daMDVj ij 'kks/k dk;Z izxfr dh fn'kk esa gSA
ckn Øe'k% 300 fMxzh lsfYl;l vkSj 600 fMxzh lsfYl;l ij

¼a½ ZnO jkWMksa ds] ¼b½ SnO uSuks ds.kksa ds ,lbZ,e fp= vkSj ¼c½ 1000 fMxzh lsfYl;l ij 2

feJ.k dSfY'kUM ds VhbZ,e fp= ftlds QyLo:i ZTO d.kksa dk vkRe lewgu gksrk gSA

(a)

(b)

(c)
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bysDVªkfud QsjksbysfDVªd iz.kkfy;ksa esa lajpukRed LdSfuax bysDVªkWu ekbØksQktksa }kjk vfHk{kf.kr fd, x, FksA

ukWu&lsaVªksflesVªh dk foLrkj % lwbZ ds leku uSuks lajpuk okys ,d cgqr lHkkaxh ijr dks

SBF esa fueTTku ds 1]4]7 vkSj 14 ÊnùxÉÉåds ckn lrg ij ns[kkbl dk;Z dk eq[; mn~ns'; LnFe O , Pr Ca , MnO ,2 4 0.55 0.45 3

x;kA 1] 4 vkSj 7 fnuksa ds ckn ijek.kfod vuqikrPr(Sr Ca ) Mn O , Fe O vkfn ds leku vuds iz.kkfy;ksa0.1 0.9 2 2 7 3 4

¼Ca/P~1.73½ ;qDr le:i dSfY'k;e QkWLQsV ¼CaP½ tekoesa ,uk;u dst ds lkis{k dsVk;uksa ds vkWQ lsaVj foLFkkiuksa ds
dks ns[kk x;kA fueTTu ds 14 fnuksa ds ckn ijr iwjh rjg}kjk fØLVyksxzkfQd ukWu lsaVªksflesVªh ds foLrkj dks
le:i Fkk vkSj Ca/P ijek.kfod vuqikr &1-83 ds lkFklVhdrk ds lkFk lqfuf'pr djuk gSA ;g Hkh laHko gS fd
l?ku FkkA bl v/;;u ls ;g mn~?kkfVr gksrk gS fd BNGySfVl vkSj bysDVªksfud lajpuk iz.kkyh ds lexz
uSuksdksfVax ij vkSj vf/kd leosr rFkk lHkkaxh CaP ijr dkQsjksbysfDVªflVhdks izdV djrs gSaA ch,vkjlh ds /kqzo fj,DVj
fuekZ.k gqvk FkkA vkisf{kd :i ls vYi vof/k esa BGNsesa U;wVªku fMÝSD'ku iz;ksxksa }kjk foLrkj ls bls tkapk tk,xkA
uSuksdksfVax dh lfEeJ lajpuk vkSj leku lrg jpuk laHkor%U;wVªku fMÝSD'ku iSVuZ dk ifjo/kZu vk;u dh fLFkfr;ksa ds ckjs
egRoiw.kZ Hkwfedk fuHkkrh gSA ;gka ;g ckr /;ku nsus ;ksX; gSesa lVhd tkudkjh nsxkA blls tqM+s vkjafHkd dk;Z 'kq: dj
fd bu uSuks dksfVax ij fufeZr fØLVykbu lqbZ ds leku uSuksfn, x, gSa ftlds fy, U;wVªkWu fMÝSD'ku iSVuZ ntZ fd, x,
eki pj.k izkÑfrd gM~Mh ds CP HA fØLVyksa ds csgn leku3gSaA
gksrk gSA BGNs uSuksdksfVax us dksf'kdk lao/kZu v/;;uksa ds

varjkZ"Vªh; ifj;kstuk %
nkSjku mÙke vfo'kkDrrk Hkh iznf'kZr fd;kA

xzsfM,aV uSuksdaiksftV dh lajpuk % uSuks d.kksa ,oa
bl fMtkbu fd, gq, uSuks vkdkj dk lfEeJ dksfVax esa

ikyhej ¼More ½ ;qDr tSo lfØ; dkapksa ds
mRÑ'V tSolfØ;rk ,oa dksf'kdh; izfrfØ;k ds dkj.k

varl±ca/k
tSo&LFkk;h dkap izofrZr baIykaV ds gM~Mh ca/k ;ksX;rk dh

bu foVªks ,ikVkbV&fuekZ.kdkjh {kerk tSo lfØ; inkFkks± {kerk gksrh gSA blds vk/kkj ij bls gM~Mh baIykaV esa vge
dk eq[; vfHky{k.k gksrk gSA tSo lfØ; dkap dh uSuks dksfVax Hkwfedk ds rkSj ij ns[kk tkk ldrk gSA
¼BGNs½ dh lrg 'kkjhfjfd;ka SBF esa fueTtu ds ckn

BAGS

SBF esa ¼a½ 1] ¼b½ 4] ¼c½ 7 vkSj ¼d½ 14 fnuksa ds fueTtu ds ckn BGM uSuksdksfVax ds SEM ekbØksxzkQ
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¨Éä¨ºÉ (MEMS)vuqiz;ksx gsrq flfydkWu lcLVªsV ij dBksj ,uvkbZvkj mRltZu dh iM+rky tksk vHkh rd dgha ntZ ugha

dksfVax ds VªkbckW;ykftdy O;ogkj % gqbZ gSA var esa bl iryh fQYe ls izsf{kr ,uvkbZvkj izdk'k

izfrnhfIr dks lrg n'kk ekWMy }kjk o.kZu fd;k x;k FkkA;g ,d ,vkjMhch iz;ksftr ifj;kstuk gS vkSj ;g orZeku

'kks/k dk;Z 2013&14 dh okf'kZd izxfr fjiksVZ esa izdkf'kr gekjs eksaVsdks flfydkWu VsDuksykWtht bad ls [kjhns 1000 μm

iwoZ dk;Z ls lacaf/kr gSA eksVkbZ okys flfydkWu csQj lcLVªsV ds leku vuqiz;qDr gq,

FksA ¼7&8½ nm ds Øe dk lrg :[kkiu csqQj esa ekStwn gksrkbl dk;Z esa geus 900 fMxzh lsfYl;l ds lE;d mPp 
gSA la[;k vkSlr vk.kfod Hkkj ¼Mn½ 500 lfgr rjyrkiekuksa ij la'kksf/kr lhohMh izfØ;k }kjk rjy
ikWyhdkcksZflysu ¼,yihlh,l½ DMSRDE dkuiqj ¼Hkkjr½ esaikWyhdkcksZflysu ls O;qRiUu dkcZu ;qDr ,ekQZlSiC fQYeksa esa
miyC/k gqvk Fkk vkSj ;g tek Sic uSuksfØLVyksa gsrq ,d

3C-β-Sic uSuksfØLVyksa ds fofHkUu izdk'kh; xq.kksa ij v/;;u
|ÉÒEòºÉÇ®ú ds :i esa iz;qDr gksrk gSA Sic fQYe LPCS 12mldsafnzr fd;k FkkA ;g dk;Z bu ckrksa ij cy nsrk gS 1½Sic uSuks

-1
mim ij½ ds ek/;e ls vkWxZu xSl dh ccfyax }kjk flfydkWufØLVyksa ds uhys mRltZu dh DokaVe n{krk dh o`f) vkSj 2½

¼

ukWu vkWDlkbM fljkfeDl] lfEeJ ,oa fjÝSDVjh %
¤ÉÉÁ +xÉÖnùÉÊxÉiÉ {ÉÊ®úªÉÉäVÉxÉÉBÆ

fQYe dk vo'kks'k.k o.kZ&Øe

¼a½ 325 nm tsukWu ySai vkSj ¼b½ 625 yslj izdk'k ls mRlftZr ih,y o.kZØe
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osQj ij tek ÊEòªÉÉ MÉªÉÉ FkkA var esa] 4 fMxzh lsfYl;l@mim (2.4 eV) dh vis{kk vR;ar fuEu ÅtkZ Lrj ls mRiUu gksrk gSA

lrg n'kk ekWMy ds dkj.k ;g fuEu ÅtkZ mRltZu gksrh gSAds dejs ds rkieku ij QusZ'k BaMk gksrk gS vkSj lHkh ekud
lrg n'kk ekWMy esa ;g lqLFkkfir gksrk gS fd izdk'k mÙkstukvifjofrZr jgrs gSaA
,d fo'ks'k lrg n'kk esa SiC uSuks fØLVyksa vkSj izdk'kfp= la[;k 1 mu fQYeksa ds izdk'kh; vo'kks'k.k o.kZØe
mRltZu ls mRiUu gksrh gSAizdV djrk gS ftUgsa 327-5 nm] 458-5 vkSj 720 nm ij cgq

BªÉ®úÉäº{Éä¹É vuqiz;ksx gsrq vfr mPp rkieku fljkfedvo'kks'k.k 'kh'kks± dks ns[kk tk ldrk gSA bu o.kZØe ls 1-32

eV] 2-1 eV vkSj 2-86 eV ds ijks{k ÅtkZ Lrjksa dks Vkmd uewuksa ds rki&;kaf=d O;ogkj dk gkWV |ÉäËºÉMÉ ,oa
lehdj.k dk iz;ksx djds x.kuk fd;k x;k FkkA Vkmd v/;;u %
lehdj.k dk iz;ksx dj x.kuk gq, izR;{k ÅtkZ Lrj gSa 1.51

ZrB –SeCp (W/W 80:20) lfEeJ LikdZ IykTek2

eV, 2.44 eV vkSj 3.32 eVA 325 nm tsukWu ySai }kjk ÊºÉx]õË®úV Fks tks 15 feuV ds fy, 50 MPa nkc ds varxZr ton
mRlftZr fQYe ds ih,y o.kZØe ¼fp=&1 ¼a½½ O;kid

= 50 ms vkSj t = 5 ms lfgr 1900] 2000 rFkk 2100 fMxzhoff

mRltZu o.kZØe izdV djrs gSa ftlesa leLr n`'; {ks= gSaA lsfYl;l rkiekuksa ij flaVj gq,A SiC, flaVfjax ds nkSjku
Vkmd IykWV ls x.kuk gq, cgq ÅtkZ Lrjksa ls O;kid o.kZØe

ikWyh&dkcksZflysu ds bu flVw ikbjksfyfll }kjk izkIr gqvk
jsfM;ks/kehZ laØe.k ds dkj.k gksrk gSA dkcZu ;qDr ,ekWQZlSic

FkkA ºÉä¨ÉÒ ikbjksykbTM ZrB -SiCp ikmMj ds ,QVhvkbZvkj2

fQYe ¼2.86 eV cSaM varjky lfgr½ esa fLFkr Sic uSuksfØLVyksa
o.kZØe us n'kkZ;k fdSi-CH -Si, Si-CH vkSj Si-H ohdsaM tSls2 3

ds ih,y o.kZØe 2.4 eV vkSj 2.1 eVij 'kksYMj gksrs gSaA blls
fiz&fljkfed ihlh,l ikyhefjd cSaM rFkk Si-C, Si-O ,oa

;g izdV gksrk gS fd fQYe esa fo'kky cSaM Vsy gksrk gS tks
C=C 'kh'kks± tSls dqN vfHkyk{kf.kd cSaM o.kZØe esa l'kDr

LFkkuh; n'kkvksa ds mPp ?kuRo dks iznf'kZr djrk gSA mPp cSaM
izrhr gq,A ZrB2-SiCp la?kVu ZrB2 ds lrku forj.k ,oa

xSi ¼dkcZu ;qDr½ fQYeksa gsrq fVªiy cSaM jpuk usVodZ esa
f}rh;d SiC pj.k flaVMZ uewuksa esa ik, x, FksA 'kVHkqth;

,ekWQZl vkSj fØLVykbu pj.kksa dh mifLFkfr dks iznf'kZr
ZrB2 vkSj lqbZ ln`'k SiC ds chp ds varQZyd mPp

djrh gSA
fjtksY;w'ku czkbV QhYM VhbZ,e fp=ksa esa ik, x, FksA ohdj dh

n`'; ih,y ds vfrfjDr] geus 800 nm ¼fp= 2 ¼10½½ ij lw{e dBksjrk] ZeB2-SiCp ds ÝSDpj ]õ¡òxÉäºÉ ¼Mhlh,e }kjk
,uvkbZvkj izfrnhfIr dks igyh ckj ntZ fd;k gSA ;g ekfir½ tks fd Øe'k% 16-22 GPa vkSj 3.69 Mpa√ m rd
mRltZu 3C-SiC (2.4 eV) dh vis{kk vR;ar U;wu ÅtkZ Lrj 2000 fMxzh lsfYl;l rkieku ij izkIr fd;k x;k FkkA Økafrd
¼1.5 eV½ ls mRiUu gksrk gSA ;g U;wu ÅtkZ mRltZu lrg -2ÅtkZ foeqfDr nj ¼G ½ eku 27-46 J-m Fkk tks izdV djrk gSIC

n'kk ekWMy ds dkj.k gksrk gSA bl ekWMy esa ;g lR;kfir gS fd baMsaVs'ku ds nkSjku lfEeJ njkj cuus dks jksdrs gSaA lHkh
fd izdk'k mRltZu SiC uSuksfØLVyksa ls mRiUu gksrk gS vkSj lfEeJksa dk fo;j jsftLVsal fu;ark vkSj fo;j nj eku cgqr
izdk'k mRltZu ,d fo'ks'k lrg n'kk esa gksrk gSA de ik, x, FksA lHkh lfEeJksa ds rkih; lapkydrk eku us

n`'; ih,y ds vfrfjDr] 800 nm ij ,uvkbZvkj 100 fMxzh lsfYl;l ls 1000 fMxzh lsfYl;l rkieku lhek esa
izfrnhfIr Hkh bu uSuksfØLVykbuSiCls voyksfdr fd;k x;k 78-09 ls 57-20 W/m.k ds chp fHkUurk izdV dhA bls fp= esa
FkkA ;g igyh ckj ntZ fd;k x;k gSA ;g mRltZu 3C-SiC n'kkZ;k x;k gSA

Rkfydk 1 % ZrB  -SiC lfEeJksa ds ;kaf=d ,oa VªkbckW;ykftdy xq.k2 p

flaVfjax
rkieku

Hv
(GPa)

KIC

(MPavm)
c/a

vuqikr
GIC

(J·m
- 2

)
COF
¼'kh'kZ½

fo;jeku
(m

3
X10

4
)

fo;j nj 
(mm

3
/N·m)

(×10
-3

)
WRC

1900
o
C 16.01 3.44 2. 21 23.90 0.44 2.91 0.73 0.030

2000
o
C 16.22 3.69 2.05 27.46 0.50 3.31 0.78 0.034

2100
o
C 14.32 3.61 2.28 27.23 0.61 6.43 1.61 0.170
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ca/k pj.k fizdlZj bufQYVªs'ku rduhd }kjk vkWDlkbM x;kA % SiC vkWDlhdj.k va'k flaVfjax rkieku esa fxjkoV ds

ckaMsM iksjlSiC fljkfeDl dk la'ys"k.k lkFk de gqvk( SiC d.k ds vkdkj esa o`f) gqbZA ;g ns[kk x;k

fd nksuksa gh ekeyksa esa] fNfnzyrk] fNnz vkdkj vkSj ¶ysDljyewykbV iksjl SiC fljkfeDl ds xq.kksa dks lkWy&tsy
lkeF;Z dks izkWlsflax ekudksa vkSj SiC d.k vkdkj dks fu;af=rn`f'Vdks.kksa ls ij[kk x;kA
djds gkfly fd;k tk ldrk gSA ewykbV SiC ,oa

fØLVkscykbV dks ewykbV ckaMsM SiC fljkfeDl esa eq[;

fØLVykbu pj.kksa ds :i esa ns[kk x;kA dksVsM SiC MhVh,

rduhd }kjk tkapk x;k ewykbV fuekZ.k us Øe'k% 1195&1213

fMxzh lsfYl;l vkSj 1319&1358 fMxzh lsfYl;l ds rkiekuksa

ij nks ,DllksFkZfed ¶ÉÒ¹ÉÉç dks izdV fd;kA igys pj.k esa

ewykbV fØLVykbts'ku ds fy, lfØ;.k ÅtkZ 884&1250
-1

KJ eksy dh lhek esa Fkh vkSj nwljs pj.k esa ;g 758&1018
-1

KJ eksy lhek esa FkhA

flfydkWu dkckZbM Qkse dk fodkl vkSj o.kZu %

ekr` fljkfed ¼vkWDlkbM ;k ukWu&vkWDlkbM½ ds vuks[ks

xq.kksa vkSj vfHk;af=d fNnz Lo:i ds la;qDr izHkko ds dkj.k

eqDr@can lsy fljkfed Qkse fofHkUu mPp izn'kZu vuqiz;ksxksa

esa leFkZ mi;ksx n'kkZrs ®ú½éþA tcfd eqDr lsy Qkse fi?kyh

/kkrq vkSj xeZ xSl fQYVsª'ku] Mhty baftu ,DtgkLVlkWy tsy izkWlsflax rduhd }kjk ckaM pj.k dk lekos'k
fQYVj&cuZj esa rFkk can lsy Qkse Ê´É¶Éä¹É :i ls rkih;iksjl fljkfeDl ds fuekZ.k gsrq vis{kkÑr u;k n`f'Vdks.k gSA

ewykbV ckaMsM iksjl SiC fljkfeDl ¼,ech,llh½ dk bulqys'ku ,oa vfXu lqj{kk gsrq iz;ksx fd, tkrs gSaA

la'ys'k.k gok esa 1300&1500 fMxzh lsfYl;l rkieku ij ukWu&vkWDlkbM flfydkWu dkckZbM ¼SiC½ Qkse bl ekeys esa

flaVfjax }kjk lkWy&tsy ewykbV fizdlZj ls SiC d.kksa dh viokn ugha gksrs gSa vkSj vusd mPp vuqiz;ksxksa dks iwjk djus

dksfVax ds tfj, buflQYVªs'ku vk/kkfjr izklsflax ls fd;k ds fy, oSf'od rkSj ij v/;;u fd, tkrs jgs gSaA

fofHkUu rkiekuksa ij LikdZ IykTek flaVMZ ZrB -SiCp lfEeJks ds rkih; xq.k2

'kq'd gok esa fofHkUu Å'eu njksa ij ewykbV 
fizdlZj lkWy dksVsM SiC ds MhMh, oØ
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bl ifj;kstuk dks Mh,e,lvkjMhbZ us izk;ksftr fd;k gS ds vuq:i gSaA fufeZr inkFkZ ds izk:ih fjÝsDVjh xq.k fuEu

vkSj bldk izkFkfed mn~ns'; lh,lvkbZvkj] lhthlhvkjvkbZ rkfydk esa crk, x, gSaA

esa ikyhdkcksZflysu ¼ihlh,e½ O;qRiUu SiC Qkseksa dk fuekZ.k

rFkk o.kZu djuk gSA pwafd izk;kstd ,tsalh }kjk izkjafHkd

fizdlZj iznku dh xbZ gS vkSj SiC Qkse dks lk/kkj.k nks pj.k

okyh izklsflax rduhd }kjk bu gkml O;qRiUu fd;k x;k

FkkA bl rjg fufeZr SiC Qkse HkkSfrd] lw{e jpukRed vkSj

rkih; xq.kksa ds vk/kkj ij tkaps x,A ifj.kkeksa us izk;kstd }kjk

miyC/k csap&xq.kksa ds lkFk mÙke lac)rk dks iznf'kZr fd;kA

β-SiC xzsu ;qDr ihlh,l O;qRiUu Qkseksa us 40&45 vol % dh

lhek esas lexz fNfnzyrk lfgr -1.8g/cc dh dqy ?kuRo izkIr

fd;kA

bulqysVj vif'k"V ;qDr fjÝsDVjh inkFkZ iz;ksx djus

okys ,yqfeuks flfydsV fjÝsDVjh mRiknksa dk fodkl %

Hkkjr esa bulqysVj m|ksx izHkkoh :i ls fljkfed

vk/kkfjr bulqysVjksa dk mRiknu djrs gSaA gkbZ Vsa'ku

bulqysVj ds mRiknu ds nkSjku cM+h ek=k esas Bksl vif'k'V

iSnk gksrk gSA bl vulqysVj vif'k¹]õ esa -40wt% Al2O3 vkSj

fØLVykbu pj.k ds :i esa vPNh ek=k esa ewykbV gksrk gS

ftls fuEu rkieku fjÝSDVjh vuqiz;ksxksa gsrq iz;ksx fd;k tk

ldrk gSA bl n`f'V ls] vkfnR;k fcM+yk bulqysVj ls Qk;MZ

bulqysVj vif'k¹]õ ,yqfeuks flfydsV fjÝSDVjh ds fodkl

gsrq mi;ksx fd;k x;k FkkA bls vkfnR;k fcM+yk lkbal ,aM
bafM;u fyu xsM eSXuslkbV v;Ld dk o.kZu ,oa ykHk

VsDuksykWth da- fy-] uoh eqacbZ }kjk izk;ksftr 30 izfr'kr vkSj
lfgr ;k ykHk ds fcuk blds mPp rkieku fjÝDVjh 

40 izfr'kr ,yqfeuk ;qDr ,ysfeuks flfydsV fjÝsDVjh dks 50
xq.kka dk lq/kkj %

izfr'kr Bksl vif'k¹]õ dk iz;ksx dj lQyrkiwoZd fufeZr
bl v/;;u esa] eSXuhf'k;e&,yqfeusV Likbusy dk

fd;k x;k gS ftlesa ls 25 izfr'kr bulqysVj vif'k¹]õ vkSj 25
fuekZ.k dj lkyse ds bafM;u esXuslkbV ls ewY; lof/kZr

izfr'kr xzkWx ¼iz;qDr <ÈVksa ls½ FksA izkIr xq.k mfpr vkSj ekud

ihlh,y C;qRiUu SiC Qkseksa
ds fMftVy QksVksxzkQ

SiC Qkseksa dh X-js 3 Mh VkseksxzkQh % 
fo[kafMr /kCcs can fNnzksa dks n'kkZrs gSa

bulqysVj +{ÉÊ¶É¹]õ dk iz;ksx djds fufeZr 30 izfr'kr ,yqfeuk ekud 

vkdkj dh <È] ´ÉÉ±ÉÒ

Typical properties of refractories

xq.k 30 % Al O 40 %2 3

fjÝsDVjh fjÝsDVjh

vuqekfur fNfnzyrk ¼%½ 17&18 17&18

ºÉÒ BºÉ ¼Mpa½ 5&39 32&33

vkj;w,y ¼Ta°C½ 1315&1335 1400&1415

ih,ylh,vkj &0-3 &0-04
¼1150°Cij½ ¼1350°Cij½

Al O2 3

ºÉÒ
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Ê®ú£èòC]õ®úÒ mRiknksa dks fufeZr djus dk ,d iz;kl fd;k x;k gSA blds ckn º{É¹] fNfnzyrk ds lkFk ?kuRo esa ,d ekewyh

gSA fiNys n'kd esa] i;kZoj.k Lusgh izÑfr ds dkj.k fjÝsDVjh deh fn[kkbZ nsrh gSA c<+s gq, rkiekuksa ij flaVfjax }kjk

esa ØksekbV Likbusy ds LFkku ij eSXuhf'k;e ,yqfeusV l?kurk Mg Al O fuekZ.k ls gq, izlkj ¼5&7 izfr'kr½ ds2 3

Likbusy ¼Mg Al O ½ esa #fp c<+h gSA Mg Al O ds vkd¹ÉÇZd lkFk&lkFk gksrk gSA ifj.kker% flaVfjax&l?kurk dh izfr;ksxh2 4 2 4

izfØ;k vkSj vfHkfØ;k foLrkj ,d lkFk ?kfVr gksrh gSAxq.kksa ds vk/kkj ij ;g rduhdh :i ls ,d egRoiw.kZ inkFkZ
izfr'krrk l?kurk ;k vkisf{kd ?kuRo 1600°C rd c<+rk gSgksrk gSA
vkSj mlds ckn ;g 1700°C rd va'kr% ?kVrk gSA ;g izdVbl izk;ksfxd ijh{k.k ds ek/;e ls LFkkuh; fjÝsDVjh
djrk gS fd 1600°C rd flaVfjax] fLiukykbts'kudPpk inkFkZ eSXuslkbV ls Mg Al O fjÝsDVjh lewg ds2 4

vfHkfØ;kvksa dks izcy djrk gS tks 1600°C ls 1700°C rdla'ys¹É.k dks iwjk fd;k x;k FkkA ,dy pj.k ngu ds }kjk
fu;a=d izfØ;k cu tkrk gSAeSXuslkbV ;qDr Likbuy dk fuekZ.k fd;k x;kA yxHkx 94

mPp rkieku ij fodflr pj.kksa dks lqfuf'pr djus gsrqizfr'kr l?kurk lfgr 3-34 g/cc dk Fkksd ?kuRo 1600°C ij
uewuksa dks XRD ds iz;ksx }kjk Ê´É¶±Éä¹ÉhÉ fd;k x;kA mPpizkIr gqvkA lw{e lajpuk Ê´É¶±Éä¹ÉhÉ esa l?ku xzsu lajpuk us
rkieku ij xzsu o`f)] lw{e lajpuk fodkl vkSj pj.k forj.kfufeZr lewgksa ds csgrj l?kurk] rkih;&;kaf=d xq.kksa esa csgrjh
dks tkuus ds fy, LdSfuax bysDVªkWu ekbØksLdksih rFkk EDXiznf'kZr dhA
Ê´É¶±Éä¹ÉhÉ fd;k x;kAuewuk 1600°C rd ds flaVfjax rkieku esa o`f) ds lkFk

º{É¹]õ fNfnzyrk ds de gksus ls Fkksd ?kuRo esa o`f) dks n'kkZrk

eSXuhf'k;e ,yqfeusV Likbusy fjÝsDVjh lewgksa ds xq.k

flaVfjax Fkksd ?kuRo º{É¹]õ l?kurk  ¼%½ ekWMqyl vkWQ
rkieku ¼°C½ ¼g/cc½ fNfnzyrk ¼%½ jSIpj ¼Mpa½ vkWQ jSIpj

¼Mpa½

1550 3-17 9-45 90-06 108-85 65-72

1600 3-34 1-15 93-82 128-47 76-31

1665 3-32 1-51 93-52 109-83 71-67

1700 3-30 3-60 93-48 103-95 75-39

gkWV ekWMqyl
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1100&1500 nm esa czkWM cSaM izdk'k lzksr ds :i esa ,uhYM vkSj ukWu&,uhYM Qkbcj uewuksa ls izkIr Qkbcjksa
+4 4+ 3+ 6+iz;ksx gsrq Cr Mksfir VAG uSuks d.kksa okys ds vo'kks'k.k o.kZØe us Cr , Cr vkSj Cr iztfr;ksa dh

uSuks&vfHk;af=r dkap vk/kkfjr vkWfIVdy Qkbcj mifLFkfr dks mn~?kkfVr fd;kA ,uhfyax izfØ;k ds nkSjku uSuks
fodkl % pj.k uohuhdj.k ds QyLo:i ,uhYM uewuksa gsrq vadh; rkSj

v ij vo'kks¹ÉhÉ yksi 3--- 3-5 xquk de gksrk gSA ,uhYM ijQke
v a r x Z r Ø k s f e ; e M k s f i r p j . k & f oy f x r uewuksa esa ukWu ,uhYM dh vis{kk 500--- 8000 nm ds vanj

3+<Ê]Åõ+É&,Y;wfeuk&flfydk dkap vk/kkfjr Qkbcjksa dk fuekZ.k uSuks&lajpuk okys okrkoj.k esa ;g Cr vk;uksa dh mifLFkfr
fd;k x;kA ,uhfyax ds dksj esa pj.k foyfxr d.kksa dk vkdkj ls lac) FkkA vafre Qkbcjksa us 1064 nm ij iafiax ds varxZr
yxHkx 20&30 nm ik;k x;k FkkA ;g egRoiw.kZ :i esa ?kVdj 900 ls 1400 nm lhek esa czkWMcSaM mRltZu dks iznf'kZr fd;kA
Qkbcj esa yxHkx 5.0 nm gks x;k tSlk fd fp= esa n'kkZ;k fufeZr Qkbcj 1--- 1-1 um leLr Qkbcj okbVsfcZ;e ystjksa ds
x;k gSA

fy, izHkkoh Q-fLofpax bdkb;ksa vkSj n`'; ,oa fudV vojDr
lhekvksa gsrq Qkbcj ystj lzksrksa ds fodkl esa l{ke dSafMMsV ds
:i esa izdV gqvkA

,d vkWfIVdy Qkbcj ywi fjaxMkmu LisDVªksLdksih dk
iz;ksx dj Qkbcj&vkWfIVd jklk;fud lsalj dk
fodkl%

Qst f'k¶V Qkbcj ywi fjax Mkmu LisDVªksLdksih ¼PS-

FLRDS½ ;qDr lsalj dks ,d iYlM ystj ds ctk; ,d
Qkbcj ywi esa baVsaflVh ekM~;wysVsM lrr~ ystj dh lgk;rk ls
iznf'kZr fd;k x;k FkkA Qkbcj ywi esa la;qfXer ystj
fdj.k&iaqt rhozrk ds pj?kkrkadh {k; us buiqV ds lkis{k
vkmViqV izdk'k rhozrk esa Qst f'k¶V djk;kA Qst f'k¶V

nm

fpr FkeZy ,uhfyax ds }kjk mi;qDr dkap la?kVu ds

Qkbcj vkWfIVDl ,oa QksVksfuDl
ckg~; vuqnkfur ifj;kstuk,a %

Øksfe;e&Mksfir dkap vk/kkfjr Qkbcj ds bZMh iSVuZ ds lkFk VhbZ,e fp= ¼a½ ukWu&,uhYM ijQkeZ 

¼Cr-2½ vkSj ¼b½ ,uhYM ls Qkbcj mRiUu ¼HCr-2½

1100 nm ls de fQYVfjax lfgr 2W dh iai 'kfDr ij izkIr 
mRltZu o.kZØe λc izfrnhfIr o.kZØe ds dasnzh; rjaxnS?;Z dks n'kkZrk gSA
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laosnu ekudksa dk lVhd ekiu miyC/k djkrk gSA bl Qsl gkfu ds izos'k ds ckn tks laosnu ekud ds lerqY; gS] 35-
dks.k ekiu ls fjax Mkmu le; dh x.kuk dh tk ldrh gS tks 4157 va'k dk ,d Qst foiFku izkIr gksrk gSA
foy;u ;k dsf'kdk izokg iz.kkfy;ksa esa ,usykbV dh lkanzrk dks orZeku iz.kkyh us 50 psdk ,d le; fjtksY;w'ku iznf'kZr
fu/kkZfjr djrk gSA ;g PS-FLRDS izokg iz.kkyh gsrq mi;qDr fd;k tks Qst foiFku esa y?kq cnykoksa dks ekius esa mPprk ds
gksrk gS vkSj ,slk bldh mPp xfr fMVsD'ku vkSj lVhdrk ds lkFk leFkZ gksrk gSA bl rduhd dks vkxs jlk;uksa ds laosnu
dkj.k gksrk gSA 23-5 ehVj ds ,d Qkbcj ywi ds lkFk ,d gsrq iz;ksx fd;k tk ldrk gSA ;g fof/k rkRdkfyd laosnu
O;kogkfjd iz.kkyh fØ;kafor fd;k x;k Fkk vkSj 28-685 va'k gsrq mi;qDr gksrk gS vkSj bls bysDVªkfud iwNrkN iz.kkyh ds
ds Qst dks.k esa foiFku ns[kk x;kA Qkbcj ywi ds Hkhrj ,d lkFk fØ;kafor fd;k tk ldrk gSA

Qst f'k¶V&Qkbcj ywi fjax Mkmu LisDVªksLdksih vk/kkfjr laosnu iz.kkyh dk izk:ih fp=

PS-FLRDS laosnu ;kstuk dk iz;ksx dj 28-6857 va'k ds Qst foiFku dks n'kkZrk IykWV
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esa n'kkZ;k x;k gSA Qkbcjksa dk o`f) O;ogkj o.kZu fd;k x;kvarjkZ"Vªh; ifj;kstuk,a
vkSj okafNr izfØ;k ds fy, bls larqfyr@lqlaxr cuk;kvkxkeh ih<+h izdk'kh; lapkj ,oa laosnu gsrq vk/kqfud
x;kA izkjafHkd urhtksa ls flaxy eksM izfØ;k] mÙke iaieYVhdksj ?kVd %
vo'kks'k.k vkSj vkisf{kd izkfIr ds ladsr feyrs gSa tks visf{kr

;g Hkkjr&;wds ;wds vkbZbZvkjvkbZ la;qDr vuqla/kku
vuqiz;ksxksa ds fy, okaNuh; gSaaA gsfj;V okWV fo'ofo|ky;] ;wds

dk;ZØe ds varxZr lh,lvkbZvkj&lhthlhvkjvkb vkSj
esa ekis x, pkj dksjksa esa 1550nm ij vkWfIVdy miyfC/k 20db

gsfj;V okWV fo'ofo|ky;] ;wds ds chp ,d lg;ksxkRed
FkhA eYVhcSaM ystj vkSj ,afIyQk;j izfØ;k gsrq MCFs ls

ifj;kstuk gSA bl ifj;kstuk dk =qäù¶ªÉ ,sls vkWfIVdy
lacaf/kr dk;Z izxfr ij gSA

Qkbcj ystj lzksrksa vkSj ,afIyQk;jksa dk fuekZ.k djuk gS
tSo&laosnu vuqiz;ksx gsrq nh?kZ vof/k xzkfVx
¼,yihth½ vk/kkfjr bE;quks&vls dk fodkl %

vfr laosnu'khy ,yihth lasljksa dh ,d ubZ vo/kkj.kk
dks LFkkfir fd;k tk ldrk gS vkSj tSo&laosnu vuqiz;ksxksa esa
iz;ksx gsrq mi;qDr :i ls ckn esa fØ;kafor Hkh fd;k tk ldrk
gSA blls ,d dq'ky tSo&laosnu izkS|ksfxdh dk lQyrkiwoZd
fodkl fd;k tk ldsxkA lg;ksx }kjk fodflr Kku vk/kkj
bE;quks&lsaflax ds {ks= eas 'kks/k vkSj O;kolkf;d nksuksa gh
vuqiz;ksx n`f'V;ksa ls lgk;d ik;k x;kA fodflr vk/kkj
izkS|ksfxdh dks thok.kq] fo'k] dhVuk'kd] foLQksVd rFkk vU;
vusd y?kq v.kqvksa tSls tSoh; ?kVdksas dk irk yxkus ds iz;ksx
fd;k tk ldrk gSA ifj;kstuk vof/k ds nkSjku izkIr
miyfC/k;ka fuEu izdkj gSa %

tSo laosndksa ¼ck;ks lsalj½ ds :i esa iz;ksx gsrq laØe.k
fcanq ds pkjkas vksj lajpuk lfgr TAP-LPG vkSj LPG ds fy,
lS)kafrd ekWMy dke;kch ds lkFk fØ;kafor fd, x, gSa]
mPp laosnu'khy TAP-LPH fufeZr vkSj of.kZr gSa] nks izdkj ds
vksojys ijr tSls ¼i½ ikyh bysDVªks&ykbV dh ijrsa ¼¼ikyh
¼,fyykfeu gkbMªksDyksjkbM½ ¼PAH½( vkSj ikyh ¼LVkbjsus
lYQksusV½ ¼PSS½( bUgsa ikyh dsVk;u ,oa ikyh ,uk;u ds :iftlesa vuks[ks eYVhdksj Qkbcj jpukvksa rFkk ijaijkxr rhu
esa iz;ksx fd;k x;k Fkk½ rFkk ¼ii½ lkWy&tsy O;qRiUu fVVkfu;kvk;keh vkWfIVdy baVjdusDV nksuksa dk mi;ksx gksA
&flfydk fFku fQYe dh ,d ijr dk lQyrkiwoZd LPGgeus ÊxÉÎ¹GòªÉ GeO MksfiM fizQkeZ jkWM dh fVªfyax ds2

lsaljks ij tek;k x;k vkSj egRoiw.kZ laosnu'khyrk lac`f)}kjk cus daiksftV fizQkeZ ls fuf'Ø; dasnzh; GeO Mksfir2

izkIr dh xbZA3+dksj vk/kkfjr eYVhdksj Qkbcj }kjk f?kjs Ng lfØ; Er

¶yks lsy vk/kkfjr bE;quksvls vkSj ,aVhtu&,afVckMhMksfir EòÉä®úÉå dk fuekZ.k fd;k gSA bu Qkbcjksa dh T;kfefr dk
var%fØ;k dh vkuykbu fuxjkuh dh xbZAfo'ys'k.k fd;k x;k vkSj bldk izk:ih lw{enf'kZd n`'; fp=

eYVhdksj ,jfc;u Mksfir Qkbcj dk lw{enf'kZd n`';

eYVhdksj ,fcZ;e Mksfir Qkbcj ds izdk'kh; yfC/k ds fy, ekfir o.kZØe
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TAP-LPG 20 dB n3 = 1.0 ds o.kZØe lfgr ekfir TAP-LPG 3dB Pkkjksa vksj ?ksjs esa fofHkUu fjÝsfDVo baMsDl 

lfgr TAP-LPG 20dB dk ntZ o.kZØe

lkWy&tsy dksVsM vkWfIVdy Qkbcj ¼lcLVsªV ds :i esa½ dk iz;ksx dj ekWMy vls dk Øekuqlkj izLrqrhdj.k
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pk; dh xq.koÙkk fuxjkuh gsrq ,d bZ&ukst esa x;kA dkyh pk; ds xa/k ls izkIr eq[; ok"i'khy dkcZfud
lekos'ku ds fy, lsalj ekWM~;wyksa dk fodkl% ;kSfxd ¼chvkslh½ esa fodflr lsalj ekWM;qyksa ds foLr`r

v/;;u fd, x,A mRikndrk ijh{k.k ds ckn] ;s lsaljns'kt lsalj ekWM~;wyksa dk fuekZ.k djus ds ewy mís'; ls
bZ&ukst lsfVax esa bZ"Vre fLFkfr izkIr djus gsrq lhMh,lh dks,d bysDVªkfud ukst ¼bZ&ukst½ dk fodkl lhMh,lh]
Hksts x,Adksydkrk }kjk dkyh pk; ds xq.koÙkk fuxjkuh gsrq fd;k tk

jgk gSA lh,lvkbZvkj & lhthlhvkjvkbZ dk nkf;Ro dkyh l[r csgrjh ds ckn] rhu la?kVuksa ;qdr lsaljksa dks
pk; ds lqxa/k esa ekStwn fofHkUu xa/kksa dks igpkuus ds fy, lhMh,lh] dksydkrk }kjk fodflr bZ&ukst esa lekos'ku gsrq
/kkfRod vkWDlkbM v/kZpkyd vk/kkfjr lsaljksa dk fuekZ.k mi;qDr ik;k x;k gSA bZ&ukst ds 5 lsaljksa esa ls 3 O;kolkf;d
djuk FkkA ,d ckj lQy gksus ds ckn larqfyr izfrfØ;k iSVuZ lsaljksa dks lhthlhvkjvkbZ fufeZr lsalj ekWM~;wyksa }kjk
;qDr lsaljksa dks rc ,d bysDVªkfud ukst ds Hkhrj fLFkr vjs izfrLFkkfir fd;k x;k gS vkSj ;s ºÉÒbä÷Eò }kjk lapkfyr QhYM
esa lekosf'kr fd;k tk,xkA Vªk;yksa esa lQy gq,A iz;ksx'kky;h lsfVax esa csgrj izn'kZu

lfgr vjs esa pkSFks vkSj ikaposa lsalj QhYM Vªk;y gsrq30 ls vf/kd inkFkZ la?kVuksa ds la'ys"k.k fd, x, vkSj
lh&Mh,lh dks Hksts x,A Hkkjr esa ,d isVsaV ntZ fd;k x;kAmuds oS|qrh; ,oa laosnd xq.kksa ds fy, mUgsa leaf=r fd;k

lsalj ,oa ,Dpq,Vj
cká vuqnkfur ifj;kstuk,a%

¼v½ ,d bZ&ukst [1.SnO2-Sr (5wt%), 2.SnO2-Ba (5wt%), 3.SnO2-Ag (1wt%)] esa lhthlhvkjvkbZ & fufeZr lsaljksa dk J`a[kyk lewg

¼c½ dkyh pk; ds uewuksa ds fofHkUu xzsMs'ku gsrq ,d izk:ih izfrfØ;k iSVuZ

(a)

(b)
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xksiuh;rk vuqiz;ksxksa gsrq vkbZVhvks Qkse dk fodkl% fufeZr vkbZVhvks fFku fQYe lksMk ykbe flfydk dkap ds

lcLVªsVksa ij fMi dksVsM Fks vkSj blesa ;ax ekMqyl rFkk uSuksbl ifj;ktsuk dk eq[; mís'; Fkk ,d vfHkuo gYds Hkkj
dBksjrk ds vfr mÙke uSuks;kaf=d xq.k ns[ks x,Aokys lkWy&tsy vk/kkfjr Qkse dk la'ys"k.k djuk ftlesa ,d

jMkj vo'kks"kd inkFkZ tSls leFkZ vuqiz;ksx dh {kerk gksA lslaj vuqiz;ksxksa gsrq lkWy&tsy O;qRiUu fof'k"Vrk
Qkse dks lQyrkiwoZd fuekZ.k fd;k x;k vkSj buds la'ys"k.k Iykuj vkfIVdy oscxkbMksa dk fodkl%
ds ckn ,QbZ,lbZ,e o ,DlkvkjMh v/;;uksa ds }kjk bUgsa ;g ifj;kstuk lkWy&tsy vuqHkkx vkSj Qkbcj vkWfIVDl
vfHky{kf.kr fd;k x;k rFkk fp=ksa esa n'kkZ, vuqlkj rki ,oa QksVksfuDl vuqHkkxksa ds }kjk la;qDr :i ls fØ;kafor fd;k
mipkj fd;k x;kA blesa rki mipkj ds Lrj }kjk 20 ls 200 tk jgk gSA mPp rnzwirk] lqO;ofLFkr] leosr ,oa LFkk;h
kohm izfroxZ ds pknj izfrjks/k ;qdr ,Dl cSaM ds {ks= esa cgqr 1D/2D iSVuZ okyh flfydk&ftdksZfu;k fFku fQYeksa dks
vPNk lw{e rja vo'kks"k.k xq.k ekStwn FkkA 11nm ds ?ku 500°C ds uhps mipkfjr djds ihMh,e,l ikyhej
fcDlckbV pj.k lfgr mPp fØLVyhdj.k dks izdV fd;kA LVSai ¼1-5μm dh vkof/kdrk lfgr½ ds la;ksx }kjk fizdlZj

>ð¹¨ÉÉ

lkWy&tsy izklsflax
cká vuqnkfur ifj;kstuk,a

vkbVhvks Qkse ¼a½ 100 vkSj ¼b½ 450 ij rki mipkfjr ¼c½ ,l la'ysf"kr] ¼d½ ,DlvkjMh iSVuZ

¼a½ ;ax ekMqyl vkSj ¼b½ vkbZVhvks fFku fQYeksa dk uSuks dBksjrk vkadM+k
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lkWy ls fodflr fd;k x;kA bl ifj;kstuk dk ,d eq[; gSA bl izdkj n{k lsaflax ds fy, 1D fQy xzsfVax diyj

mís'; gS& jklk;fud lsaflax vuqiz;ksx gsrq iSVuZ;qDr fQYeksa Iykuj vkWfIVdy oscxkbM ds rkSj ij dk;Z'khy gks ldrk gSA

dk fodkl djuk] ftlesa mPp Ê´É´ÉiÉÇxÉ n{krk ¼η½ vko';d ehtksiksjl ,yqfeuk&lgkf;r Vªkaft'ku /kkfRod
gksxkA ekiu ds nkSjku ;g ns[kk x;k fd η vf/kdre 'kfDr uSuksfØLVyksa dh lkWy&tsy izkWlsflax%
'kwU; Øe ds foorZu eksM ds vkl&ikl lkafnzr gqvk FkkA ;g

lkWy&tsy izfØ;k ds iz;ksx }kjk ekbØks&dkjisV ln`'k
$1] &1] $2] &2 vkfn ds leku mPprj Øeksa ds vkl&ikl

bafVfj;j lfgr ?kukdkj ehtksiksjl CuO la'ysf"kr fd;k
ikmMj ds cgqr U;wu izfr'kr ds lkFk ewyHkwr eksM esa FkkA ;g

x;k FkkA eYVh&'ksy iSVuZ lajpukvksa esa l{ke mRisjd
mPp 'kfDr fu"d"kZ dk ,d ladsr gks ldrk gSA 1D iSVuZ;qDr

vuqiz;ksx gksrs gSaA
fQYeksa ls 90 izfr'kr ls vf/kd ije foorZu n{krk ekih x;h

( i) ,,Q,e fp=] (ii) ,,Q,e gkbV izksQkby vkSj

(iii) 1D iSVuZ;qDr flfydk&ftdksZfu;k fQYe dk foorZu iSVuZ

( i) ,,Q,e fp=] (ii) ,,Q,e gkbV izksQkby vkSj

 (iii) 2D iSVuZ;qDr flfydk&ftdksZfu;k fQYe dk foorZu iSVuZ

ekbØksdkjisV ln`'k baVhfj;j ds lkFk ?kukdkj CuO
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uSuksjkWM (50-100nm) lewgu ;qDr ØkblSaFksee ln`'k ds fMxzsMs'ku gsrq mRÑ"V mRizsjd izn'kZu n'kkZ, FksA

CO O4 vkSj CO O uSuks'khV fdlh dkcZfud VsaiysV dh3 3 4 ikuh esa fodf.kZr gksus okys jtr uSuks d.kksa dks dkjkecksyk
vuqifLFkfr esa gkbMªksFkeZy fof/k }kjk la'ysf"kr fd;k x;k FkkA Qy fu"d"kZ dh mifLFkfr esa dejs ds rkieku esa lkWy&tsy
bu lajpukvksa f'kdkxks LdkbZ Cyw 6B ¼VsDlVkby] dkxt vkSj }kjk la'ys"k.k fd;k x;k FkkA
QkekZL;wfVdy m|ksxksa esa iz;qDr ,d dSalj tfur ,tks jatd½

¼cka,½ ØkblSaFksee ln`'k CO O vkSj (b) CO O uSuks'khV3 4 3 4

Ag uSuks d.kksa dk la'ys"k.k



—

—

—

—

,llhvkbZ 'kks/k tuZyksa esa izdkf'kr 'kks/k&i=

ntZ fd, x, isVsaV

º´ÉÒEÞòiÉ isVsaV

izkS|ksfxdh ½þºiÉÉÆiÉ®úhÉ

vuqla/kku ,oa fodkl fu"d"kZ
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,llhvkbZ 'kks/k tuZyksa esa izdkf'kr 'kks/k&i= %

vk/kqfud Dys ,oa ijaijkxr fljkfeDl %

1- JhjsE;k Vh,l] Ñ".ku ,] eksgEen ,ih] gjh'k ;w,l ,oa ?kks"k ,l
flaFksfll ,aM dSjSDVjkbts'ku vkWQ lsfj;e vkWDlkbM csLM uSuks¶ywM~l% ,u bfQf'k,aV dwySaV bu ghV VªkaliksVZ ,fIyds'kal
dsfedy bathfu;fjax tuZy
2014] [kaM-255] i`- 282&289

2- vk;axj ,lts] tks; ,e] ?kks"k lhds] Ms ,l] dksVukyk vkjds ,oa ?kks"k ,l
eSXusfVd] ,Dl&js ,aM ekslck,j LVMht vkWu eSXusVkbV@eS?ksekbV dksj&'ksy uSuksLVªDplZ QSfczdsVsM Fkzw ,u ,fDo;l :V
vkj,llh ,Mokalsl
2014] [kaM-4] vad 110] i`- 64919&64929

3- Ñ".ku ,] JhjsE;k Vh,l] eksgEen ,ih] gjh'k ;w,l ,oa ,l ?kks"k
dalaVªs'ku Dosafpax bu lsfj;e vkWDlkbM fMli'kZal ok;k , QkslZVj jstksusal ,tuhZ VªkalQj esdsfuTe QSflfyVsV~l nh
vkbMsafVfQds'ku vkWQ QSVh ,flM~l
vkj,llh ,Mokalsl
2015] [kaM-5] vad 30] i`- 23965&23972

4- eq[kksik/;k; Vhds] ?kks"k ,l] etwenkj ,e ,oa ?kkVd ,l
daflMjs'ku vkWQ vYVjusV jkW eSVsfj;Yl QkWj iksjlsfyu Vkby eSuqQSDpj% nh bQsDV vkWQ nh budkjiksjs'ku vkWQ Qk;MZ
LØSi ,aM ikbjksQkbykbV baVjlsje
2015] [kaM-64] vad 1&2] i`- 20&27

vk/kqfud ;kaf=d ,oa inkFkZ vfHky{k.ku%

5- nkl ih,l] pank Mhds] Ms ,] eaMy , ds] nklxqIrk ds] Ms ,u ,oa eq[kksik/;k; , ds
dSVsfyLV Ýh xzksFk vkWQ uSuksfjcUl
fljkfeDl baVjus'kuy
2014] [kaM-40] vad 4] i`- 6365&6372

6- jsìh vkbZ,u] jsìh ohvkj] Jh/kj ,u] jko ch,l] Hkêkpk;Z ,e] ca/kksik/;k; ih] clojktk ,l] eq[kksik/;k; , ds] 'kekZ , ds ,oa
Ms ,
iYlM rf eSXusVªkWu LiwVMZ ,yqfeuk fFku fQYEl
fljkfeDl baVjus'kuy
214] [kaM-40] vad 7] i`- 9571&9582

7- pan Mhds] nkl ih,l] lear ds] Ms ,] eaMy ,ds] nklxqIrk ds] eSrh Vh ,oa eq[kksik/;k; ,ds
baVjfV~oUM uSuksisVy vlascyh vkWQ Mg (OH)(2) ikmMlZ
fljkfeDl baVjus'kuy
2014] [kaM-40] vad 7] i`- 11411&11417

8- jsìh vkbZ,u] jsìh ch vkj] Jh/kj ,u] jko oh,l] eq[kksik/;k; ,ds] 'kekZ ,ds ,oa Ms ,
,ds] 'kekZ ,ds ,oa Ms ,
gkbZ ,feVsal lQsZ'k bathfu;MZ esVsfyd lQsZ'ksl
fljkfeDl baVjus'kuy
2014] [kaM-40] vad 9] i`- 14549&14554
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9- ikWy vkj] Hknz ,u] eq[kksik/;k; ,ds] Hkj vkj ,oa iky,ds uSuks&esdSfudy izkWiVhZt vkWQ uSuks&xksYM@Mh,ylh daiksftV
fFku fQYEl
;wjksih;u fQftdy tuZy & ,IykbM fQftDl
2014] [kaM-68] vad 2] i`- 20402&20412

10- Ms ,] mek jkuh vkj] FkksVk ,pds] ca/kksik/;k; ih] jktsanz ,] 'kekZ ,ds ,oa eq[kksik/;k; ,ds
dksjkstu ,aM uSuksbaMsaVs'ku LVMht vkWQ MAOdksfVaXl
lQsZ'k bathfu;fjax
2014] [kaM-30] vad 12] i`- 913&919

11- Ms ,] mek jkuh vkj] FkksVk ,pds] ca/kksik/;k; ih] jktsanz ,] 'kekZ ,ds ,oa eq[kksik/;k; ,ds
uSuksbaMsaVs'ku LVMht vkWQ MAOdksfVaXl MsoyIM ckbZ Mwvy bysDVªksykbV~l
lQsZ'k bathfu;fjax
2014] [kaM-30] vad 12] i`- 905&912

12- flUgk ,l] pVthZ ,lds] ?kks"k ts ,oa eSdi ,ds ,ukekyl bysfDVªdy liksVZ izkiVhZt vkWQ DokaVe MkWV~l ,V ,aM fcyks
:e Vsaijspj
fQftDl ch&daMsaLV eSVj
2014] [kaM-438] i`-70&77

13- ?kks"k ts] cSlkju ,l ,oa etwenkj ,l
eYVhQst VªkalQkesZ'ku ,aM gkbfczM uSuksLVªDpj vaMj ukWubfDoyhfcz;e ,aM bfDoyhfcz;e daMh'ku M~;wfjax gkbZ ,uthZ
cky fefyax vkWQ BaTiO ikmMlZ3

Qst Vªkaft'kal
2014] [kaM-87] vad 4] i`- 325&335

14- flUgk ,l] pVthZ ,lds] ?kks"k ts ,oa esbdi ,ds MkbbysfDVªd fjySD'kslu ,aM ,lh daMfDVfoVh fcgsfo;j vkWQ
ikyhfoukby ,sYdksgkWy\ HgSe DokaVe MkWV gkbfczM fQYEl
tuZy vkWQ fQftDl Mh&,IykbM fQftDl
2014] [kaM-47] vad 27] ys[k Øekad 275301

15- pØorhZ ,ds] etwenkj ,e ,oa lsu ,l
daisfjtu vkWQ VªkalikYisczy VksuksehVj foFk xksYMeu ,Iykus'ku VksuksehVj
rkboku tuZy vkWQ vkW¶FkSYeksykWth
2014] [kaM-4] vad 3] i`- 110&115

16- fu;ksxh ,l] pkS/kjh ;w] pØorhZ ,ds ,oa ?kks"k ts
bQsDV vkWQ esdSfudy fefyax vkWu nh LVªDpjy
MkbbysfDVªd izkWiVhZt vkWQ BaTiO ikmMlZ3

ekbØks ,aM uSuks ySVlZ
2015] [kaM-10] vad 2] i`-109&114

17- flUgk ,l] pVthZ ,lds] ?kks"k ts ,oa esbdi ,ds
bysfDVªdy VªkaliksVZ izkWiVhZt vkWQ dalkfyMsjsM ZnSe DokaVe
MkWV~l ,sV ,aM ,cc :e Vsaijspj
djsaV ,IykbM fQftDl
2015] [kaM-15] vad 4] i`- 555&562

18- flUgk ,l] pVthZ ,lds] ?kks"k ts ,oa esbdi ,ds
bysfDVªdy VªkaliksVZ izkWiVhZt vkWQ ikWyhfoukby ,sYdksgy & lsysfu;e
eksuksdaiksftV fQYEl ,sV ,aM ,cc :e Vsaijspj
tuZy vkWQ eSVsfj;Yl lkbal
2015] [kaM-50] vad 4] i`- 1632&1645

19- fu;ksxh ,l] pkS/kjh ;w] pØorhZ ,ds ,oa ?kks"k ts
bQsDV vkWQ esdSfudy fefyax vkWu nh LVªDpjy
,aM MkbbysfDVªd izkWiVhZt vkWQ BaTiO ikmMlZ3

ekbØks ,aM uSuks ySVlZ
2015] [kaM-10] vad 2] i`-109&114
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20- eq[kthZ ,l] dqaMq ch] lsu ,l ,oa pan ,
baizw.M izkWiVhZt vkWQ gkbMªkDlh,ikVkbV&dkcZu uSuksV~;wc
ck;ksdaiksftV% esdSfudy] bu foVªks ck;ks,fDVfoVh ,aM ck;ksykftdy LVMht
fljkfeDl baVjus'kuy
2014] [kaM-40] vad 4] i`- 5635&5643

21- naMkir ,u] Äks"k ,l] iky ds ,l] nÙkk ,l ,oa xqgk chds
FkeZy lkbfDyax fcgsfo;j vkWQ ,yqfeuk & xzsQkbV czsTM TokbaV~l
bu bysDVªku V~;wc ,fIyds'kal
VªkatSD'kal vkWQ ukWu Qsjl esVYl lkslkbVh vkWQ pkbuk
2014] [kaM-24] vad 6] i`- 1666&1673

22- efYyd ,ds] cS'kk[k ,l] nÙkk ,l ,oa clq Mh
dksfjys'ku fcVohu vkWfIVdy bfe'ku LisDVªk ,aM nh izkWlsl
iSjkehVlZ vkWQ , 915MHz ekbØksoso IykTek lhchMh
fj,DVj ;wTM QkWj fMikftfVax ikWyhfØLVykbu Mk;eaM dksfVaXl
lk/kuk&,dsMeh izkWlhfMaXl bu bathfu;fjax lkbalsl
2014] [kaM-39] vad 4] i`- 957&970

23- Äks"k ,l] iky ds ,l] eaMy ,ds] fo'okl ,u] Hkêkpk;Z ,e ,oa ca/kksik/;k; ih
dkfMZ,jkbV csLM Xykl&fljkfed XysTM ¶yksj VkbYl ckbZ ekbØksoso izkWlsflax
eSVsfj;Yl dSjsDVjkbts'ku
2014] [kaM095] i`- 192&200

24- ea=kyk ds ,e] nkl ,e] cYyk chds] jko lh ,l ,oa jko ohoh,lds
yslj&fMikftVsM ,ykW;% ekbØksLVªDpj] fo;j ,aM bySDVªksdsfedy izkWiVhZt
tuZy vkWQ eSVsfj;Yl fjlpZ
2014] [kaM-29] vad 17] ,lvkbZ] i`- 2021&2027

25- lkSUnjiafM;u lh] egrks ,] dqaMq ch] nÙkk ,l] lk ch ,oa clq Mh
MsoyiesaV ,aM bQsDV vkWQ fMQjsaV ck;ks,fDVo flfydsV
Xykl LdSQksYM~l% bu foVªks bosyq,'ku QkWj ;wt ,st ,
cksu Mªx Msfyojh flLVe
tuZy vkWQ nh esdSfudy fcgsfo;j vkWQ ck;ksesfMdy eSVsfj;Yl
2014] [kaM-40] i`- 1&12

26- dj ,l] ckxph ch] dqaMq ch] HkaMkjh ,l] clq] vkj] uanh ih ,oa nkl ,l
flaFksfll ,aM dSjsDVjkbts'ku vkWQ Cu/Ag uSuksikfVZdy
yksMsM eqykbV uSuksdaiksftV flLVe% , iksVsaf'k;y dSafMMsV QkWj ,afVekbØksfc;y ,aM fFkjSI;wfVd ,Iyhds'kal
ck;ksfdfedk Et ck;ksfQftdk ,DVk & tujy lCtsDV~l
2014] [kaM-1840] vad 11] i`- 3264&3276

27- Ms ,l] nkl ,e ,oa cYyk chds
bQsDV vkWQ gkbMªkWDlh ,ikVkbV ikfVZdy lkbt] ekWQksZykWth ,aM fØLVySfuVh vkWu izkWfyQjs'ku vkWQ dksyu dSalj
HCT116 lsYl
eSVsfj;Yl lkbal ,aM bathfu;fjax lh&eSVsfj;Yl QkWj ckW;ykftdy ,fIyds'kal
2014] [kaM-1840] i`- 336&339

28- uanh ,lds] dqaMq ch] egrks ,] Bkdqj ,u,y] tksvjnkj ,l,u ,oa eaMy chch
bu foVªks ,aM bu fooks bosyq,'ku vkWQ nh ejhu Liat LdsfyVu ,st , cksu fefefdax ck;kseSVsfj;y
bafVxzsfVo ckW;ksykWth
2015] [kaM-7] vad 2] i`- 250&262

29- Äks"k ,l
FkeZy izkiVhZt vkWQ Xykl & fljkfed ckaMsM FkeZy cSfj;j dksfVax flLVe
VªkatSD'kal vkWQ ukWuQsjl esVYl lkslkbVh vkWQ pkbuk
2015] [kaM-25] vad 2] i`- 457&464
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30- cuthZ ih] ljdkj ,l] Ms Vhds] c['kh ,e] Lo.kZdkj ,l] eq[kksik/;k; , ,oa Äks"k ,l

,Iyhds'ku vkWQ vkblksysVsM cSDVhfj;y dalksfVZ;e bu ;w,echvkj QkWj MhVkWfDlfQds'ku vkWQ VsDlVkby b¶yq,aV% 
daijsfVo ,usfyfll vkWQ fjtYVsaV vkWfDlMsfVo LVªsl ,aM thuksVkWfDlflVh bu dSVfQ'k ¼gsVsjksU;wlVsl QkWflfyl½
,DliksTM Vw jkW ,aM VªhVsM b¶yq,aV~l
bdksVkWfDldksykWth
2014] [kaM-23] vad 6] i`- 1073&1085

31- jkW; ch] Ms ,l] lkgw thlh] jkW; ,l ,u ,oa ca/kksik/;k; ,l
Mhxfeax] MhoSfDlax ,aM Mh,flfMfQds'ku vkWQ jkbl czku vkW;y gsDlsu fe'ksyk ;wftax fljkfed esaczsu% ikbyV IykaV
LVMh
tuZy vkWQ nh vesfjdyu vkW;y dsfeLV~l lkslkbVh
2014] [kaM-91] vad 8] i`- 1453&1460

32- cksl ,] nkl ,u] jkW; ,l ,u] xksLokeh ,u] dj ,l] fcany vkjlh ,oa frokjh ihds
flaFksfll] dSjsDVjkbts'ku ,aM dksjkstu ijQkeZsal vkWQ MhMhvkj
esaczsu QkWj H-2 lsijs'ku ÝkWe HI fMdaiksft'ku fj,D'ku
baVjus'kuy tuZy vkWQ gkbMªkstu ,uthZ
2014] [kaM-39] vad 24] i`- 12795&12803

33- nkl tqxy fd'kksj ,oa nkl uafnuh
esjdkIVksaMsdkuksbd ,flM dSIM isykfM;e uSuksikfVZdYl bu , SAPO34 esaczsu% , lkWyw'ku QkWj ,ugkalesaV vkWQ H /Co2 2

lsijs'ku ,fQfl,alh
,lh,l ,IykbM eSVsfj;Yl ,aM baVjQs'ksl
2014] [kaM-6] vad 23] i`- 20717 & 20728

34- eq[kthZ ih] jkW; ih,l] eaMy ds] HkêkpkthZ Mh] nklxqIrk ,l ,oa Hkêkpk;Z ,l ds
baizw.M dSVsfyfll vkWQ :e Vsaijspj flaFksykbTM Pd-Cu ,ykW; uSuksikfVZdYl QkWj ,uksfMd vkDlhMs'ku vkWQ bFksukWy bu
,ydsykbu ehfM;k
bysDVªksfdfedk ,DVk
2015] [kaM-154] i`-447&455

35- eaMy ds] HkêkpkthZ Mh] jkW; ih,l] Hkêkpk;Z ,l ds ,oa nklxqIrk ,l
:e Vsaijspj flaFksfll vkWQ Pd-Cu uSuks,ykW; dSVsfyLV fon ,ugkaLM bysDVªksdSVsfyfVd ,fDVfoVh QkWj nh feFksukWy 
vkWDlhMs'ku fj,D'ku
,IykbM dSVsfyfll ,% tujy
2015] [kaM-492] i`-100&106

Qkbcj vkWfIVDl ,oa QksVksfuDl
36- bekeh ,lMh] vCnqy & jkf'kn ,p,] tgsnh ,QtsM] ikWy ,elh] nkl ,l iky ,e ,oa gk:u ,l MCY;w

bUosfLVxs'ku vkWQ csafMax lsaflfVfoVh bu ikf'kZ;yh MksIM dksj Qkbcj QkWj lasflax ,fIyds'kal
vkbZbZbZbZ lsallZ tuZy
2014] [kaM-14] vad 4] i`- 1295&1303

37- fo'okl Vh] pêksik/;k; vkj ,oa Hknz ,lds
IykTeksfud gkWyks & dksj QksVkWfud cSaM xSi Qkbcj QkWj ,fQf'k,aV lsaflax vkWQ ck;ks¶ywM~l
tuZy vkWQ vkWfIVDl
2014] [kaM-16] vad 4] ys[k Øekad 045001

38- /kj ,] nkl ,l] ikWy ,ehl] iky , ,oa lsu vkj
LVMh vkWQ budkiksZjs'ku ,fQfl,alh vkWQ fMQjsaV fizdlZj lkYV~l bu QSfczds'ku vkWQ js;j&vFk MksIM vkWfIVdy
QkbclZ fQftdk LVsVl lkfyMh ,&,Iyhds'kal ,aM eSVsfj;Yl lkbal
2014] [kaM-211] vad 4] i`-828&834
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39- fcLokl ih] clqefYyd ,u] nklxqIrk ds ,oa ca/kksik/;k; ,l fjLikal vkWQ LVªkaxyh vksoj & dIyj jstksusaV eksM vkWQ ,
ykax ihfj;M xzsfVax Vw gkbZ fjÝsfDVo baMsDl ,afc,al
tuZy vkWQ ykbVoso VsDuksykWth
2014] [kaM-32] vad 11] i`- 2072&2078

40- fyu ts ,p] yh okbZ MCY;w] fyu Vh lh] ykbZ chlh] iky ,e] nkl ,l] /kj , ,oa ikWy ,elh
3+fu;j & baÝkjsM lqij dafVuqve tsujs'ku bu flaxy&eksM ukufyfu;j yb MksIM Qkbcj ,afIyQk;j

vkWfIVDl ,Dlizsl
2014] [kaM-22] vad 13] i`- 16130 & 16138

41- ?kks"k , ,oa fot;k vkj
fyfu;j ,aM ukufyfu;j jstksusal QhplZ vkWQ ,u ,fcZ;e MksIm Qkbcj fjax yslj vaMj dsfoVh&ykWl ekWMqys'ku
izek.k&tuZy vkWQ fQftDl
2014] [kaM-83] vad

42- tqlksg ts] dkfle ,u] eqatr okbZ] vgen ,p] gk:u ,l MCY;w] gYnj ,] ikWy ,e ,oa Hknz ,lds
U;w vkDVkxksuy 'ksi Mcy&DysM Fkwfy;e&okbZ Vsjfc;e dks&MksIM Qkbcj QkWj tsujs'ku vkWQ eYVh oscysaFk ,aM
D;w&fLoPM ysllZ bu 2 ekbØkWu fjtu
tuZy vkWQ vkWIVksbysDVªkfuDl ,aM ,MokaLM eSVsfj;Yl
2014] [kaM-16] vad 7&8] i`-776&781

43- vgen ,p] FkkachjRue ds] ikWy ,elh ,oa gk:u ,l MCY;w
flaxy ykaxhP;wfMuy&eksM vkWijs'ku bu V~;wuscy ukWosy ftdksZfu;k&okfVª;k&,yqfeuk&,fcZ;e& MksIM Qkbcj yslj
yslj fQftDl
2014] [kaM-24] vad 8] ys[k Øekad 085106

44- lsu vkj] lkgk ,e] iky ,] fyp ,e ,oa dkscsYds ts
gkbZ ikoj yslj Qkbcj QSfczdsVsM Fkzw osij Qst Mksfiax vkWQ okVsfcZ;e
yslj fQftDl ysVlZ
2014] [kaM-2] vad 8] ys[k Øekad 085105

45- gk:u ,l MCY;w] vkye ,l;w] dqdksZo ,,l] ikWy ,elh ,oa lqu tsMih
baVªksMD'ku Vw nh b';w vkWu Qkbcj ysllZ
vkbZbZbZbZ tuZy vkWQ lsysDVsM VªkWfiDl bu DokaVe bySDVªkfuDl
2014] [kaM-20] vad 5] ys[k Øekad 0200503

46- fd;kok;vksyh ,Q] fo'okl ih] Vªksuks lh] ca/kksik/;k; ,l] fxvkusV~Vh ,] Vkacsyh ,l] clqefYyd ,u] nklxqIrk ds ,oa
cfYnuh ,Q
VqvMZ~l lsaflfVo yscy&Øh bE;qukslsaflax ckbZ feUl vkWQ VuZ vjkmaM IokbaV ykax ihfj;M Qkbcj xzsfVaXl
ck;kslsallZ ,aM ck;ks bySDVªkfuDl
2014] [kaM-60] i`-305&310

47- czSMyh Mh,] lkuh ,l,Q,] vykyobZ ,vkbZ] tkQjh ,l,e] uwj ,u,e] vtgj ,vkj,p] egnhjkth th,] jkepsd ,u]
?kks"k ,l] ikWy,elh] vYthekeh ds ,l] fulcsV , ,oa ekg ,ets
MsoyiesaV vkWQ Vsyj&esM flfydk QkbclZ QkWj Vh,y MksflesVªh jsfM,'ku fQftDl ,aM dsfeLVªh
2014] [kaM-104] i`- 3&9

48- jgeku ,Vh,] vcq cdj ,uds] ikWy ,elh ,oa czsMys Mh , vYVªkok;ysV jsfM,'ku ¼;wohvkj½ MksflesVªh flLVe ,aM nh ;wt
vkWQ
Ge&MksIM flfydk vkWfIVdy QkbclZ
jsfM,'ku fQftDl ,aM dsfeLVªh
2014] [kaM-104] i`-129&133

49- tgk;eh ,u ,] vCnqYyk ,e,pvkjvks] ftu ,p] jgeku ,,,y,] gkf'ke ,l] lfjiu ,evkbZ] ikWy ,elh] czSMys Mh, ,oa
jgeku ,Vh,
MksikaV dalUVªs'ku ,aM FkeksZY;wfeus'ksal ¼Vh,y½ izkWiVhZt vkWQ Vsyj esM Ge&MksIM SiO QkbclZ2

jsfM,'ku fQftDl ,aM dsfeLVªh
2014] [kaM-104] i`-297&301
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50- ckcj vkbZ,e] lcju ,ech,l] tqlksg tsM] vgen ,p] gk:u ,l MCY;w] gYnj ,] ikWy ,elh] nkl ,l ,oa Hknz ,lds
Mcy&DysM Fkwfy;e@okbVsfcZ;e dks&MksIM vkDVkxksuy&'ksIM
Qkbcj QkWj Qkbcj yslj ,Iyhds'kal
;wØsfu;u tuZy vkWQ fQftdy vkfIVDl
2014] [kaM-15] vad 4] i`-173&183

51- ;kax ,ptsM] fdvkvks ,Dlth] nkl ,l ,oa ikWy ,elh
FkeZy fjtsujsVsM xzsfVax vkWijs'ku ,sV VsaijsplZ vi Vw 1400 fMxzhl lsafVxzsM ;wftax U;w Dykl vkWQ eYVh eSVsfj;y Xykl
csLM QksVkslasflfVo Qkbcj
vkWfIVDl ysVlZ
2014] [kaM-39] vad 22] i`-6438&6441

52- fcLokl Vh] pêksik/;k; vkj ,oa Hknz ,lds
Iykteksfud ekbØksLVªDpMZ vkWfIVdy QkbclZ ,aM nsvj ,Iyhds'ku bu ck;ks&lsaflax
tuZy vkWQ nh bafM;u baLVhV~;wV vkWQ lkbal
2014] [kaM-94] vad 3] i`- 349&357

53- lSfnu ,u] tsu MhvkbZ,e] neu gwjh ,l,l,] gk:u ,l MCY;w] vgen ,p] fne;fr ds] ikWy ,elh] nkl ,l ,oa Hknz ,lds
Fkwfy;e fcleqFk dks&MksIM Qkbcj ysllZ ,sV 1901 uSuksehVj ckbZ 802 uSuksehVj iafiax
vkbZbZbZbZ tuZy vkWQ lsysDVsM VªkWfiDl bu DokaVe bySDVªkfuDl
2014] [kaM-20] vad 5] ys[k Øekad 7600108

54- ?kksl Mh] jkW; ,l ,oa Hknz ,lds
,fQf'k,aV lqij dafVuqve lkslsZt csLM vkWu laLisaMsM dksj
ekbØksLVªDpMZ QkbclZ
vkbZbZbZbZ tuZy vkWQ lsysDVsM VªkWfiDl bu DokaVe bySDVªkfuDl
2014] [kaM-20] vad 5] ys[k Øekad 7600108

55- vtwt ,l,e] tkfrl ,,] gkfenk ch,] vgen ,p] gk:u ,l MCY;w] gYnj ,] ikWy ,elh] nkl ,l] iky ,e ,oa Hknz ,lds
vkWy Qkbcj&Mqvy&osoysaFk Qkbcj yslj vkWijsfVax 1950
uSuksehVj fjtu csLM vkWu eYVh eksM baVjQsjasl bQsDV
vkWIVks bysDVªkfuDl ,aM ,MokaLM eSVsfj;Yl&jsfiM dE;qfuds'kal
2014] [kaM-8] vad 11&12] i`-1035&1038

56- dfld vkbZ] iksnjkTdh vks] Ejktsd ts] dkty ts] vkczsDr ts] izkscksLrksok ts] ihVjdk ih] gksa tkRdks ih ,oa /kj ,
,fcZ;e ,aM Al O uSuksfØLVYl&MksIM flfydk vkWfIVdy QkbclZ2 3

cqysfVu vkWQ nh iksfy'k ,dsMeh vkWQ lkbalst&VsfDudy lkbalst
2014] [kaM-62] vad 4] i`-641&646

57- xaxksik/;k; Vhds] fxvksjfxuh ,] gYnj ,] ikWy ,elh] ,fouks ,l ,oa xkxfyvkjnh th
fMVsD'ku vkWQ dsfedYl ;wftax ,ukscy Qkbcj&vkWfIVd lsalj ,fyesaV fcYV bu Qkbcj ywi fjax&fjtksusVlZ
lsallZ ,aM ,Dpq,Vj ch%dsfedy
2015] [kaM-206] i`-327&335

58- lkgk ,e] iky ,] iky ,e ,oa lsu vkj
ba¶yq,al vkWQ ,Y;wfefu;e vkWu Mksfiax vkWQ ckbVsfcZ;e bu vkWfIVdy Qkbcj flaFkslkbTM ckbZ os;j Qst VsDuhd
vkWfIVDl dE;qfuds'kal
2015] [kaM 334] i`-90&93

59- vtwt ,l,e] gk:u ,l MCY;w] vgen ,p] gYnj ,] ikWy ,elh] iky ,e ,oa Hknz ,lds
eksM&ykWDM Fkwfy;e ckbVsfcZ;e dks&MksIM Qkbcj yslj fon xzSQhu vkWDlkbM isij lSpqjscy ,CtkcZj
pkbuht fQftDl ySVlZ
2015] [kaM-32] vad 1] ys[k Øekad 014204

60- gYnj ,] pêksik/;k; vkj] etwenkj ,l] cS'kk[k ,l] ikWy ,elh] nkl ,l] Hknz ,lds ,oa mUuhÑ".ku ,e
gkbyh ¶yqjs'ksaV flYoj uSuks DyLVlZ bu ,yqfeuk&flfydk daiksftV vkWfIVdy Qkbcj
,IykbM fQftDl ySVlZ
2015] [kaM 106] vad 1] ys[k Øekad 011101
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61- fcLokl ih] clqefYyd ,u] ca/kksik/;k; ,l] nklxqIrk ds ?kks"k , ,ao ca/kksik/;k; ,l
lsaflfVfoVh ,ugkalesaV vkWQ VuZ&vjkmaM&IokbaV ykax ihfj;M xzsfVaXl ckbZ V~;wfuax bfuf'k;y difyax daMh'ku
vkbZbZbZbZ lsallZ tuZy
2015] [kaM-15] vad 2] i`-1240&1245

62- lSfnu ,u] gk:u ,l MCY;w] vgen ,p] vyh ,l,e,e] neu gqjh ,l,l,] gYnj ,] ikWy ,elh] nkl ,l] iky ,e ,oa
Hknz ,lds
,ugkalesaV vkWQ Fkwfy;e&okbVsfcZ;e MksIM Qkbcj ystj
,fQf'k,alh ;wftax Mwvy&iafiax esFkM
ekbØksoso ,aM vkWfIVdy VsDuksykWth ySVlZ
2015] [kaM-57] vad 2] i`-285&287

63- ikWy ,elh] /kj ,] nkl ,l] yrhQ ,,] vgen ,eVh ,oa gk:u ,l MCY;w
MsoyiesaV vkWQ uSuksbathfu;MZ Fkwfy;e&MksIM Qkbcj yslj fon
yks Fkzs'kgksYM iai ikWoj ,aM Vwusoy vkWijsfVax osoysaFk
vkbZbZbZbZ QksVksfuDl tuZy
2015] [kaM-7] vad 1] ys[k Øekad 7100408

64- Vksjsaxks ,l] ikWy ,elh] gYnj ,] nkl ,l] ?kj ,] lkgw tsds] tSu ,l] fdj;kukso ,oh ,oa Mhdkfirks ,Q
bZ,Dl,,Q,l LVMht vkWQ nh yksdy LVªDpj vkWQ fcLeFk lsaVlZ bu eYVhdaiksusaV flfydk Xykl csLM vkWfIVdy
Qkbcj ijQkZEl
tuZy vkWQ ukWu&fØLVykbu lkWfyM~l
2015] [kaM-410] i`-82&87

65- vtwt ,l ,e] gk:u ,l MCY;w] vgen ,p] gYnj ,] ikWy ,elh] nkl ,l ,oa Hknz ,lds
,D;w&fLoPM Qkbcj yslj vkWijsfVax bu nh 2 mu m jhtu csLM vkWu ukWu fyfu;j iksyjkbts'ku jksVs'ku VsDuhd
;wØsfu;u tuZy vkWQ fQftdy vkWfIVDl
2015] [kaM-16] vad 1] i`- 32&37

66- bfr;kjk tsoh] flf/kd ,l ,oa xaxksik/;k; Vhds
fjÝsDVksfeVª ;wftax ,okus'ksaV QhYM csLM Qkbcj ywi fjax Mkmu LisDVªksLdksih
lsallZ ,aM ,Dpq,VlZ ,&fQftdy
2015] [kaM-223] i`-61&66

bZa/ku lsy ,oa cSVjh%

67- ?kaVh lh] clq vk,u ,oa etwenkj ,lch
bysDVªksdsfedy dSjsDVfjfLVDl vkWQ xLiMnO - (1-x) Li (Mn CO )O2 (0.0 x 1.0) daiksftV dSFkksM~l% bQsDV vkWQ3 0.375 0.25

ikfVZdy ,aM LiMnO Mksesu lkbt3

bySDVªksfdfedk vkDVk
2014] [kaM-132] i`-472&482

68- eSrh ,l] izkekf.kd , ,oa egarh ,l
baVjdusDVsM usVodZ vkWQ MnO uSuksok;lZ fon , ddwu ykbd ekQksZykWth% fjMkWDl diy&esfM,VsM ijQkesZal2

,ugkalesaV bu flesfVªd ,D;wvl lqij dSisflVj
,lh,l ,IykbM eSVsfj;Yl ,aM baVjQslsl
2014] [kaM-6] vad 13] i`-10754&10762

69- Ms Vh] nkl 'kekZ ,] nÙkk , ,oa clq vkj ,u
Vªkaft'ku esVy&MksIM okbfVªvk LVSfcykbTM ftdksZfu;k QkWj yks Vsaijspj izkWlsflax vkWQ Iykuj ,uksM&liksVsZM lkWfyM
vkWDlkbM ¶;wy lsy
tuZy vkWQ ,ykW;l ,aM daikmaM~l
2014] [kaM-604] i`-151&156
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70- Bkdqj ih] dwy ,] ckxph ch] nkl ,l ,oa uanh ih
,ugkalesaV vkWQ chVk Qst fØLVykbts'ku ,aM MkbbySfDVªd
fcgsfo;j vkWQ dkvksykbukbV@gkykslkbV ekWMhQkbM ikWyh ¼foukb yhfMu ¶yqvksjkbM½ fFku fQYEl
,IykbM Dys lkbal
2014] [kaM-99] i`-149&159

71- cuthZ ds] eq[kksik/;k; ts ,oa clq vkj ,u
uSuksfØLVykbu MksIM ySaFksue dksckYV QsjkbV ,aM ySaFksue vk;ju dksckYVkbV&csLM daiksftV dSFkksM QkWj flXuhfQdsaV
vkWxesaVs'ku vkWQ bySDVªksdsfedy ijQkesZal bu lkWfyM vkWDlkbM ¶;wy lsy
baVjus'kuy tuZy vkWQ gkbMªkstu ,uthZ
2014] [kaM-39] vad 28] i`- 15754&15759

72- nkl Mh ,oa clq vkj ,u
bySDVªksQksjsfVd Mhiksft'ku vkWQ ftdksZfu;k fFku fQYe vkWu ukWu daMfDaVx lcLVªsV~l QkWj lkWfyM vkWDlkbM ¶;wy lsy
,Iyhds'ku
tuZy vkWQ vesfjdu fljkfed lkslkbVh
2014] [kaM-97 vad 11] i`- 3452&3457

73- eq[kksik/;k; ts ,oa clq vkj ,u
ekWQksZ ykWftdyh vkfdZVsDpMZ Lizs ikbjks ykbTM ySaFksue QsjkbV csLM dSFkksM~l&, Qsukesuy ,ugkalesaV bu lkWfyM
vkWDlkbM ¶;wy lsy ijQkesZal
tuZy vkWQ ikWoj lkslsZt
2014] [kaM-252 i`- 252&263

74- fxjh ,ds] iky ih] vuar dqekj vkj] t;panzu ,e] egarh ,l ,oa ikaMk ,ch
3 Mh gk;jkfjdyh vlsacYM iksjl&fjUdYM&isij&ykbd LVªDpj vkWQ ZnCO O ,aM Co-ZnO@C ,st ,uksM eSVsfj;Yl2 4

QkWj yhfFk;e&vk;u cSVjht
fØLVy xzksFk ,aM fMtkbu
2014] [kaM-14 vad 7] i`- 3352&3359

75- Ms Vh] flagnso Mh] clq vkj ,u] cksl ,e ,oa ?kks"k ihlh
baizoesaV bu lkWfyM vkWDlkbM ¶;wy lsy ijQkesZal Fkzw fMtkbu ekWfMfQds'kal% ,su ,izksp csLM vkWu :V dkWt ,usfyfll
baVjus'kuy tuZy vkWQ gkbMªkstu ,uthZ
2014] [kaM-39 vad 30] i`- 17258&17266

76- iky ih] fxjh ,] egarh ,l ,oa ikaMk ,ch
ekWQksZykWth&esfM,VsM Vsyfjax vkWQ nh ijQkesZal vkWQ iksjl uSuksLVªDpkMZ ,st ,su ,uksM eSVsfj;y
fØLVy bathfu;fjax dE;qfuds'ku
2014] [kaM-16 vad 46] i`- 10560&10568

77- izkekf.kd ,] eSrh ,l ,oa egarh ,l
esVy gkbMªkWDlkbM ,stu dUotZu bySDVªksM QkWj yhfFk;e&vk;u cSVjh% , dsl LVMh fon uSuks¶ykoj vjs
tuZy vkWQ eSVsfj;Yl dsfeLVªh ,
2014] [kaM-2 vad 43] i`- 18515&18522

78- eSrh ,l] izkekf.kd , ,oa egarh ,l
,DlVªkvkfMZusfjyh gkbZ L;wMksdSisflVsal vkWQ esVy vkxsZfud ÝseodZ MhjkbOM uSuksLVªDpMZ lhfj;e vkWDlkbM
dsfedy dE;wfuds'kal
2014] [kaM-50 vad 79] i`- 11717&11720

79- dkfrZd ch] JhokLro ,lds ,oa egarh ,l
VaxLVu MkblYQkbM&eYVhokWYM dkcZu uSuksV~;wc gkbfczM ,uksM QkWj yhfFk;e&vk;u cSVjh
tuZy vkWQ uSukslkbal ,aM uSuksVsDuksykWth
2014] [kaM-14 vad 5] i`- 3758&3764
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80- izkekf.kd ,] eSrh ,l ,oa egarh ,l
-Ni (OH) uSuks¶ykolZ ,st ,uksM eSVsfj;y QkWj yhfFk;e&vk;u cSVjh2

lkbal ySVlZ
2014] [kaM-4 vad 104] i`- 1&6

81- Bkdqj ih] dwy ,] ckxph ch] nkl ,l ,oa uanh ih
bQsDV vkWQ bu flVw flaFkslkbTM Fe O ,aM Co O uSuksikfVZdYl vkWu bySDVªks,fDVo Qst fØLVykbts'ku ,aM2 3 3 4

MkbbySfDVªd izkWiVhZt vkWQ ikWyh ¼foukby vkbMhu ¶ywvksjkbM½ fFku fQYEl
fQftdy dsfeLVªh dsfedy fQftDl
2015] [kaM-17] vad 2] i`-1368&1378

dkap foKku ,oa izkS|ksfxdh

82- eksYyk ,vkj] rjQnkj ,] eq[kthZ ,l ,oa djekdj ch
VªkalisjsaV MksIM fcLeFk VkbVsusV Xykl&fljkfed uSuksdaiksftV~l% QSfczds'ku ,aM izkWiVhZt
vkWfIVdy eSVsfj;Yl ,Dlizsl
2014] [kaM-4 vad 4] i`- 843&863

83- Ms lh] eksYyk , vkj] rjQnkj ,] feJk ,eds] Ms th] xksLokeh ,e] dksfB;ky thih ,oa djekj ch
flaxy&LVsi bu&flVw flaFksfll ,aM vkWfIVdy izkWiVhZt vkWQ uSuksLVªDpMZ MkbbySfDVªd uSuksdaiksftV~l
tuZy vkWQ ,IykbM fQftDl
2014] [kaM-115 vad 13] ys[k Øekad 134309

84- xqIrk th] lksuVDds , Mh] djekdj ih] fcLokl ds] ckykth ,l] lkgk vkj] lsu vkj ,oa vUuiw.kkZ ds
3+ba¶yq,al vkWQ fcLeFk vkWu LVªDpjy] bykfLVd ,aM LisDVªksLdksfid izkWiVhZt vkWQ Nd MksIM ftad cksjks& fcLeFksV

Xyklsl
tuZy vkWQ Y;wfeus'ksal
2014] [kaM 149] i`-163&169

85- rjQnkj ,] eksYyk , vkj] eq[kksik/;k; ,l ,oa djekdj ch
3+QSfczds'ku ,aM ,ugkaLM QksVksY;wfeus'ksal izkWiVhZt vkWQ Sm MksIM ZnO-Al O -B O -SiO Xykl Mhjkb.M foYysekbV2 3 2 3 2

Xykl fljkfed uSuksdaiksftV~l
vkWfIVdy eSVsfj;Yl
2014] [kaM-36] vad 9] i`-1463&1470

86- Ms lh] eksYyk , vkj] xksLokeh ,e] dksfB;ky thih ,oa djekdj ch
flaFksfll ,aM vkWfIVdy izkWiVhZt vkWQ eYVhQaD'kuy Cds uSuksLVªDpMZ MkbbySfDVªd uSuksdaiksftV~l
tuZy vkWQ nh vkWfIVdy lkslkbVh vkWQ vesfjdk ch&vkWfIVdy fQftDl
2014] [kaM-31] vad 8] i`- 1761&1770

87- flag ,l ih] ukFk ,e ,oa djekdj ch
DokaVe ,aM MkbbySfDVªd daQkbuesaV~l vkWQ lc 10 nm xksYM bu MkbØksbd QkWLQsV Xykl uSuksdaiksftV~l
eSVsfj;Yl dsfeLVªh ,aM fQftDl
2014] [kaM-146] vad 3] i`-198&203

88- 'kLey ,u] eksYyk ,vkj ,oa djekdj ch
flaFksfll ,aM dSjsDVjkbts'ku vkWQ Dyksjkscksjks flfydsV Xyklsl bu nh K O-BaO-Al O -B O -SiO -BaCl flLVe2 2 3 2 3 2 2

tuZy vkWQ ukWu&fØLVykbu lkWfyM~l
2014] [kaM-398] i`-32&41

89- ckykth ,l] fcLokl ds] lksuVDds ,Mh] xqIrk th ,oa vUuiw.kkZ ds
3+ 3+ 3+ 3+,ugkaLM 1.8mu m ,fe'ku bu yb /Tm dks&MksIM VsyqjkbV Xykl% bQsDV~l vkWQ yb <->Tm ,uthZ VªkalQj ,aM cSd

VªkalQj
tuZy vkWQ DokafVVsfVo LisDVªksLdksih ,aM jsfM,fVo VªkalQj
2014] [kaM-147] i`-112&120
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90- eaMy ,ds] ckykth ,l ,oa lsu vkj ts
3+ekbØksoso ,aM daos'kuy fizisjs'ku vkWQ ftad cksjsV Xykl% Eu vk;u ,st ywfeus'ksaV izksc

tuZy vkWQ ,ykW;t ,aM daikmaM~l
2014] [kaM-615] i`-283&289

91- ckykth ,l] fcLokl ds] lksuVDds ,Mh] xqIrk th] ?kks"k Mh ,oa vUuiw.kkZ ds
3+

Al O ba¶yq,al vkWu LVªDpjy] bykfLVd] FkeZy izkWiVhZt vkWQ yb MksIM Ba-La VsyqjkbV Xykl% ,foMsal vkWQ fjMD'ku2 3

bu lsYQ & jsfM,'ku VªSfiax ,sV 1 mu m,fe'ku
LisDVªksfdfedk ,DVk ikVZ , & ekWysD;wyj ,aM ck;ksekysD;wyj LisDVªksLdksih
2014] [kaM-133] i`-318&325

92- rjQnkj ,] eksYyk ,vkj] eq[kksik/;k; ,l ,oa djekdj ch
3+QSfczds'ku ,aM QksVksY;wfeus'ksal izkWiVhZt vkWQ Ag-O ,aM Ag-O-Er daVsfuax IykTeksfud Xykl uSuksdaiksftV~l bu nh K O-2

ZnO-SiO flLVe2

lkWfyM LVsV lkbalst
2014] [kaM-37] i`- 144&145

93- fcLokl ds] ckykth ,l] ?kks"k Mh] lksuVDds ,Mh ,oa vUuwi.kkZ ds
2+ 3+ 3+fu;j&baÝkjsM fÝDosalh Mkmu dUotZu ,aM ØkWl&fjysDls'ku bu Eu / Eu -yb MksIM VªkalisjsaV vkWDlh¶ywvksjkbM Xykl

,aM Xykl&fljkfeDl
tuZy vkWQ ,syk;t ,aM daikmaM~l
2014] [kaM-608] i`-266&271

94- ?kks"k Mh] djekdj ih] fcLokl ds] ckykth ,l] lksuVDds ,Mh ,oa vUuwi.kkZ ds
3+ 3+ 3+osfj,al vkWQ ,uthZ VªkalQj Mk;ukfeDl bu Ce lsaflVkbTM Eu ,aM Tb MksIM ,YdykbZ Ýh Ba-Al esVkQkWLQsV Xykl%

jksy vkWQ nh gksLV eSfVªDl
fQftDl ,aM dsfeLVªh vkWQ Xyklsl & ;wjksih;u tuZy vkWQ Xykl lkbal ,aM VsDuksykWth ikVZ ch
2014] [kaM-55] vad 5] i`-196&206

95- eksYyk ,vkj] rjQnkj ,] Ms lh ,oa djekdj ch
3+flaFksfll ,aM izkWiVhZt vkWQ ZnTe ,aM Eu vk;u dks&MksIM Xykl uSuksdaiksftV~l

tuZy vkWQ ,IykbM fQftDl
2014] [kaM-116] vad 16] ys[k Øekad 163510

96- jkeVsds MhMh] vUuiw.kkZ ds] ns'kikaMs chds ,oa vkj,l xsne
3+bQsDV vkWQ Nd vkWu LisDVªksLdksfid izkWiVhZt vkWQ yhfFk;e cksjsV Xyklsl

tuZy vkWQ jsvj vFkZl~
2014] [kaM-32] vad 12] i`- 1148&1153

97- xjk; ,e] lLey ,u] eksYyk , vkj] rjQnkj , ,oa djekdj ch
bQsDV~l vkWQ bu&flVw tsujsVsM Dokbust uSuksesVYl vkWu fØLVykbts'ku ,aM ekbØks LVªDpj vkWQ ¶yksjks¶yksxks;kbV
ekbdk daVsfuax Xykl&fljkfeDl
tuZy vkWQ eSVsfj;Yl lkbal ,aM VsDuksykWth
2015] [kaM-31] vad 1] i`-110&119

98- fcLokl ds] ckykth ,l] djekdj ih ,oa vUuwi.kkZ ds
2+ 3+QkesZ'ku ,aM LisDVªy izksfcax vkWQ VªkalisjsaV vkWDlh ¶ywvksjkbM Xykl & fljkfed daVsfuax (Eu Eu : Ba Gd Fs)

uSuks&fØLVYl vkfIVdy eSVsfj;Yl
2015] [kaM-39] i`-153&159

99- 'kLey ,u ,oa djekdj ch
yksdykbTM lQsZ'k IykTeksu ,ctkI'kZu ,aM QksVksY;wfeus'ksal vkWQ bu flVw tsujsVsM uSuks flYoj bu , uksoy
DyksjkscksjksflfydsV Xykl ,aM Xykl fljkfeDl
IykTeksfuDl
2015] [kaM-10] vad 1] i`-191&202
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100- Ms lh] xksLokeh ,e ,oa djekdj ch
3+OgkbV&ykbV bfefVax Ho MksIM CdsuSuksfØLVy buxzsUM Xykl&uSuksdaiksftV~l

,IykbM fQftDl ySVlZ
2015] [kaM-106] vad 8] ys[k Øeka 083106

101- eaMy ,ds] flUgk ihds] nkl Mh] xqgk lh ,oa lsu vkj
2+gk;j Fe VksVy Fe jsf'k;ks bu vkpju MksIM QkWLQsV Xykl esYVsM ckbZ ekbØksosc ghfVax

eSVsfj;Yl fjlpZ cqysfVu
2015] [kaM-63] i`- 141&146

inkFkZ o.kZu

102- cuthZ ,] nÙkk ,e] cS'kkl ,l] FkkSfed ,ds ,oa ykgk Vh jksy vkWQ vkWu nh ,<s'ku bu ,ykW;&dksVsM LVhy&jcj baVjQs'k
dksVsM LVhy&jcj baVjQs'k
tuZy vkWQ ,<s'ku lkbal ,aM VsDuksykWth
2014] [kaM-28] vad 11] i`-987&1004

103- feJk ,lds] dqekj ds ,l] cS'kk[k ,l] Jhe.kh ,e ,oa ikBd ,ylh
buosfLV vkWQ baVjQs'k] ekbØksLVªDpj ,aM esdSfudy izkWiVhZt vkWQ ys;MZ FkeZy cSfj;j dksfVaXl vkWQ ySaFksue ftdksZusV
,aM YSZMhikftVsM ckbZ EB-PVD izkslsl
lQsZ'k baVjQs'k ,usfyfll
2014] [kaM 46] vad 7] i`-449&456

104- cksl ,] Jhe.kh ,e ,oa cS'kk[k ,l
fØLVykbts'ku VsaªM bu ,lVhvks&lhMsM ihtsMVh fFku fQYEl% bQsDV~l vkWQ lhM ys;j fFkdusl ,aM iksLV ,uhfyax
Vsaijspj oSD;we
2014] [kaM 107] i`-10&19

105- ekS;kZ ds ds] gYnj ,lds] lsu ,l] cksl , ,oa cS'kk[k ,l
gkbZ fjtksY;w'ku ,Dl&js ,aM bySDVªkWu dSjsDVjkbts'ku vkWQ ihtsMVh fFku fQYEl fizis;MZ ckbZ vkj,Q eSXusVªkWu LiwVfjax
,IykbM lQsZ'k lkbal
2014] [kaM 313] i`- 196&206

106- cuthZ ,] nÙkk ,e] cS'kk[k ,l] HkkSfed ,ds ,oa ykgk Vh
, uksoy dksfVax LVªSjsth VwvMZ~l baizwfoax baVjQsf'k;y ,<slu LVªsFk vkWQ Cu-Sn ,ykW; dksVsM LVhy fon oYdukbTM jcj
,IykbM lQsZ'k lkbal
2014] [kaM 313] i`- 804&816

107- dqekj ,loh] flag vkj ds] lhuhFkwjbZ ,l] cS'kk[k ,l] jktk ,e ,e ,oa egsanzu ,e
Qst LVªDpj ,aM eSXusfVd izkWiVhZt vkWQ nh ,uhYM Mn- fjp Ni-Mn-GaQsjkseSXusfVd 'ksi eseksjh fFku fQYEl
eSVsfj;Yl fjlpZ cqysfVu
2015] [kaM 61] i`-95&100

108- cuthZ ,] dqekj vkj] nÙkk ,e] cS'kk[k ,l] HkkSfed ,ds ,oa ykgk Vh
ekbØksLVªDpjy boksY;w'ku bu Cu-Sn dksfVaXl MhikftVsM vkWu LVhy lcLVªsV ,aM bV~l bQsDV vkWu baVjQsf'k;y
,<s'ku
lQsZ'k ,oa dksfVaXl VsDuksykWth
2015] [kaM 262] i`- 200&209

uSuks lajpuk inkFkZ

109- tkuk ,] nkl ihih] vxjdj ,l , ,oa nsoh ih ,l
,daijsfVo LVMh vkWu nh MkbZ lsaflVkbTM lksyj lsy ijQkjesal vkWQ lksY;w'ku izkWlsLM ZnO
lksyj ,uthZ
2014] [kaM 102] i`- 143&151
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110- nkl ihih] vxjdj ,l ,] eq[kksik/;k; ,l eatw ;w] vksxkys ,lch ,oa nsoh ih ,l
fMQsDV~l bu dsfedyh flaFkslkbTM ,aM FkeZyh izkWlsLM ZnO uSuksjkWbM~l% bafIyds'kal QkWj ,fDVo ys;j izkWiVhZt bu MkbZ
lsaflVkbTM lksyj lsYl
bu vkxsZfud dsfeLVªh
2014] [kaM 53] vad 8] i`- 3961&3972

111- eSrh Vh] xksLokeh ,l] Hkíkpk;Z Mh ,oa jk; ,l
vksfjtu vkWQ nh ,flesfVªd ,Dlpsat ck;l bu Bi Fe O /Bi Fe O uSuksdaiksftV3 2 4 9

fQftdy fjO;w ch
2014] [kaM 89] vad 14] ys[k Øekad 140411

112- pkS/kjh ;w] xksLokeh ,l] Hkêkpk;Z Mh] ?kks"k ts] clq ,l ,oa fu;ksxh ,l
:e Vsaijspj eYVh QsjksfLVh bu vkFkksZjksafcd Lu Fe O3

,IykbM fQftDl ySVlZ
2014] [kaM 105] vad 5] ys[k Øekad 052911

113- xksLokeh ,l] Hkêkpk;Z Mh] dhus ,y] eSrh Vh] dkSf'kd ,lMh] fl:xqjh oh] nkl thlh] ;kax ,p ,Q] yh MCY;w ,Dl] xq
lhtsM] isacy ,ebZ ,oa jkW; ,l
yktZ eSXusVksbySfDVªd difyax bu uSuksLdsy ØkWe Mk;jsDV
bySfDVªdy estjesaV~l
fQftdy fjO;w ch
2014] [kaM 90] vad 10] ys[k Øekad 104402

114- etwenkj ,l] ukx ih ,oa nsoh ih,l
,ugkaLM ijQkesZal vkWQ lh,uVh@SnO fFkd fQYe xSl lsallZ VqvMZ~l gkbMªkstu2

eSVsfj;Yl dsfeLVªh ,aM fQftDl
2014] [kaM 147] vad 1&2] i`-79&85

115- lkgk ts] HkkSfed ds] nkl vkbZ ,oa Ms th
Pd-Ni ,ykW; uSuksikfVZdy MksIM estksiksjl SiO2 fQYe% nh lsfØfQfl;y jksy vkWQ Ni Vw jsftLV Pd- vkWDlhMs'ku bu nh
C-Cdifyax fj,D'ku
MkYVu VªkatSD'kal
2014] [kaM 43] vad 35] i`- 13325&13332

116- nkl ikFkkZ izfre ,oa nsoh ih lqtkrk
QkesZ'ku vkWQ lsYQ vlsacYM fMQsDV&Ýh Zn SnO uSuksLVªDpj ÝkWe ckbujh vkWDlkbM~l fonkmV nh dhjdsaMy bQsDV2 4

buvkxzsfud dsfeLVªh
2014] [kaM 53] vad 20] i`- 1797&10799

117- fe=k , ,oa Ms th
estksiksje ,yqfeuk fQYEl% bQsDV vkWQ vkWfyxksej QkesZ'ku VqvMZ estksLVªDpjy vkWMZfjax
ykaxeqnwj
2014] [kaM 30] vad 50] i`- 15292&15300

118- tkuk ,] ?kks"k ,l] nsoh ih ,l] ca/kksik/;k; ,u vkj ,oa js ,e
V~;wuscy pktZ VªkaliksVZ Fkzw n-ZnO uSuksjkWM~l vkWu Au dksVsM eSØksiksjl p-Si
2014] [kaM 52] i`-9613&9619

119- feJk ,e ds] pØorhZ ,] HkkSfed ds ,oa Ms th
dkcZu uSuks MkWV&vksjeksfly ¶ywjs'ksaV isaV ,aM fQYEl
tuZy vkWQ eSVsfj;Yl dsfeLVªh lh
2015] [kaM 3] vad 4] i`- 714&719
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120- feJk ,e ds] pêksik/;k; ,l] fe=k , ,oa Ms th
yks Vsaijspj QSfczds'ku vkWQ QksVks,fDVo ,ukVst TiO dksfVax ,aM QkLQksj ÝkWe okWVj&,Ydksgy fMLif'kZcy uSuksikmMj2

baMfLVª;y ,aM bathfu;fjax dsfeLVªh fjlpZ
2015] [kaM 54] vad 3] i`- 928&937

121- c['kh ,] fe=k ,] eksgarh ts ,l] yh ,p] Ms th ,oa iznhi Vh
lkbt boksY;w'ku vkWQ izksVhu&izksVsDVsM xksYM DyLVlZ bu lksY;w'ku% , dackbaM ,l,,Dl,l & ,e,l baosfLVxs'ku
tuZy vkWQ fQftdy dsfeLVªh lh
2015] [kaM 119] vad 4] i`- 2148&2157

122- fe=k ,] feJk ,e ds] lkgk ts ,oa Ms th
fMtkbu vkWQ estksiksjl ,yqfeuk & lsfjvk fQYEl vkWu Xykl% daiksft'kuy V~;wfuax fyM~l Vw estksLdksfid
VªkalQkesZ'kal
ekbØksiksjl ,aM estksiksjl eSVsfj;Yl
2015] [kaM 203] i`- 151&162

123- tks'kh ,u] cld ,l] dqanq ,l] Ms th] eq[kksik/;k; , ,oa pêksik/;k; ds
,fVuq,'ku vkWQ nh vyhZ bosaV~l vkWQ & lkbuqDyhu ,xzhxs'ku% , ¶ywjs'ksal dksfjys'ku LisDVªksLdksih ,aM yslj LdSfuax
ekbØksLdksih LVMh bu nh izstsal vkWQ lQsZ'k&dksjsM Fe O uSuksikfVZdYl3 4

ykax ewbj
2015] [kaM 31] vad 4] i`- 1469&1478

124- eSrh Mh] vjfoanu oh] ek/koh ,l ,oa nsoh ih,l
bySDVªksdsfedy ijQkesZal vkWQ ghesVkbV uSuksikfVZdYl MhjkbOM ÝkWe LQsfjdy ek/ksekbV ,aM bykaxsVsM xks,FkkbV
ikfVZdYl
tuZy vkWQ ikWoj lkslsZl
2015] [kaM 276] i`- 291&298

125- eSrh Vh] xksLokeh ,l] Hkêkpk;Z Mh ,oa jkW; ,l
desaV vkWu ßlqij fLiu Xykl esfM,VsM ftvkaV LikaVsfuvl ,Dlpsat ck;l bu , uSuksdaiksftV vkWQ Bi Fe O – Bi Fe O Þ3 2 4 9

fjIykbZ
fQftdy fjO;w ySVlZ
2015] [kaM 114] vad 9] ys[k Øekad 099704

126- eSrh Mh ,oa nsoh ih,l
lsysfDVo QkesZ'ku vkWQ vk;ju vkWDlkbM ,aM vkWDlh gkbMªkDlkbM uSuksikfVZdYl ,sV :e gsaijspj% fØfVdy jksy vkWQ
dalUVªs'ku vkWQ Qsfjd ukbVªsV
eSVsfj;Yl dsfeLVª ,aM fQftDl
2015] [kaM 154] i`- 144&151

ukWu & vkWDlkbM fljkfeDl ,oa lfEeJ

127- ljdkj ,l ,oa nkl ihds
bQsDV vkWQ flaVfjax Vsaijspj ,aM uSuksV~;wc dalUVsª'ku vkWu ekbØksLVªDpj ,aM izkWiVhZt vkWQ dkcZu uSuksV~;wc@,yqfeuk
uSuksdaiksftV
fljkfeDl baVjus'kuy
2014] [kaM 40] vad 5] i`- 7449&7458

128- Ms ds] d;ky ,u] eksYyk , vkj ,oa pØorhZ vks
bUosfLVxs'ku vkWQ FkeZy vkWDlhMs'ku vkWQ Al O dksVsM Sic ikmMj2 3

FkeksZfdfedk ,DVk
2014] [kaM 583] i`-25&31
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129- ljdkj ,l ,oa nkl ihds
izkWlsflax ,aM izkWiVhZt vkWQ dkcZu uSuksV~;wc@,yqfeuk uSuksdaiksftV~l% , fjO;w
fjO;wt vkWu ,MokaLM eSVsfj;Yl lkbal
2014] [kaM 37] vad 1&2] i`- 53&82

130- Ms ds] d;ky ,u] pØorhZ vks] dkYnkrks vkj ,Q] bUukslsafruh ,eMhMh ,oa xq,jk ohth
bUosfLVxs'kal vkWu eSVsfj;y ,aM esdSfudy izkWiVhZt] ,;j&ijfe,'ku fcgsfo;j ,aM fQYVªs'ku ijQkeZsal vkWQ
ewykbV&ckaMsM iksjl SiC fljkfeDl
baVjus'kuy tuZy vkWQ ,YykbM fljkfed VsDuksykWth
2014] [kaM 11] vad 5] i`- 805&816

131- eSrh , nkl ,p] dfyrk ,p] d;ky ,u] xksLokeh Vh ,oa pØorhZ vks
LVMht vkWu QkesZ'ku ,aM flfydukbts'ku vkWQ dkcZu VsaiysV vkWQ Dok;j Qkbcj cksMZ fizdlZj Vw SiC fljkfeDl
tuZy vkWQ nh ;wjksih;u fljkfed lkslkbVh
2014] [kaM 34] vad 15] i`- 3499&3511

132- y{eh ,u oh] Ms ,] d;ky ,u ,oa pØorhZ vks ih
baosfLVxs'ku vkWQ fMLi'kZu fcgsfo;j vkWQ SiC bu okWVj QkWj fLyi dkfLVax vkWQ SiC
tuZy vkWQ fljkfed izkWlsflax fjlpZ
2014] [kaM 15] vad 2] i`- 97&101

133- eq[kthZ ts] pØorhZ ,l] pØorhZ ,l] jatu , ,oa nkl ih ds
esdSfudy ,aM VªkbcksykWftdy izkWiVhZt vkWQ flfydkWu dksfVax vkWu badksuy ,ykW; ÝkWe fyfDoM&fiz&fljkfed fizdlZj
fljkfeDl baVjus'kuy
2014] [kaM 40] vad 5] i`- 6639&6645

134- pØorhZ ,l] nscukFk Mh] efYyd , vkj ,oa nkl ihds
esdSfudy ,aM FkeZy izkWiVhZt vkWQ gkWV izsLM ZrB flLVe fon TiB2 2

baVjus'kuy tuZy vkWQ fjÝsDVjh esVYl ,aM gkMZ eSVsfj;Yl
2014] [kaM 46] i`- 35&42

135- pØorhZ ,l] nsoukFk Mh] efYyd , vkj ,oa nkl ih ds
esdSfudy ,aM FkeZy izkWiVhZt vkWQ gkWV&izsLM ZrB –SicdaiksftV~l2

esVyftZdy ,aM eSVsfj;Yl VªkaltSD'kal ,& fQftdy esVythZ ,aM eSVsfj;Yl lkbal
2014] [kaM 45] vad 13] i`- 6277&6284

136- pØorhZ , ,oa fcLokl ,l ds
,ufjpesaV vkWQ esVSfyd flaxy&okWYM dkcZu uSuksV~;wCl fon lkbeyVsfu;l I;ksfjfQds'ku ckbZ ukbfVªd ,flM VªhVesaV
QwyhjhUl uSuksV~;wCl ,aM dkcZu uSuksLVªDplZ
2014] [kaM 23] vad 6] i`- 542&548

137- pØorhZ ,l] efYyd , vkj] nscukFk Mh ,oa nkl ih ds
MsaflfQds'ku] esdSfudy ,aM VªkbcksykWftdy izkWiVhZt vkWQ ZrB ckbZ ,lih,l% bQsDV vkWQ iYlM djsaV2

baVjus'kuy tuZy vkWQ fjÝsDVjh esVYl ,aM gkMZ eSVsfj;Yl
2014] [kaM 48] i`- 150&156

138- nscukFk Mh] pØorhZ ,l] efYyd , vkj] xqIrk vkj ds] jatu , ,oa nkl ih ds
esdSfudy] VªkbcksykWftdy ,aM FkeZy izkWiVhZt vkWQ gkWV&izsLM ZrB –SicdaiksftV~l fon SicvkWQ fMQjsaV ekQksZykWth2

,Mokalsl bu ,IykbM fljkfeDl
2015] [kaM 114] vad 1] i`- 45&54
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139- eq[kthZ ts] ?kks"k ,l] ?kks"k ,] jatu ,] lDlsuk , ds] nkl ih ds ,oa cuthZ vkj
,ugkaLM uSuks&esdSfudy ,aM fo;j izkWiVhZt vkWQ ikyhdkcksZflysu fMjkbOM Sic dksfVax vkWu flfydkWu
,IykbM lQsZ'k lkbal
2015] [kaM 325] i`- 39&44

fjÝsDVjh

140- ukFk ,e] nkuk ds] xqIrk ,l ,oa f=ikBh ,p ,l
gkWV dksjkstu fcgsfo;j vkWQ fLyi&dkLV ,yqfeuk&Økse
fjÝsDVjh Øwflcy vxsaLV eksYVsu Xykl
eSVsfj;Yl ,aM dksjkstu&osdZ'kksQs ,aM dksjktu
2014] [kaM 65] vad 7] i`- 742&747

141- Äks"k lh] ?kks"k ,] f=ikBh ,p ,l] ?kks"k ts ,oa gYnj ,e ds
LVMht vkWu MsaflfQds'ku] esdSfudy ekbØksLVªDpjy ,aM LVªDpj&izkWiVhZt fjys'kuf'ki vkWQ fjÝsDVjh ,xzhxsV~l
fizis;MZ ÝkWe bafM;u eSXuslkbV ckbZ psaftax ykbe & flfydk jsf'k;ks
fljkfeDl baVjus'kuy
2014] [kaM 40] vad 10] i`- 16791&16798

142- fla?kegkik= ,l] nkuk ds] ?kks"k ,] jsM~Mh ohih ,oa f=ikBh ,p ,p
Mk;ukfed FkeZy LVMh Vw js'kuykbt nh jksy vkWQ VkbVsfu;k bu fj,D'ku flaVfjax vkWQ eSXusf'k;k & ,yqfeuk flLVe
fljkfeDl baVjus'kuy
2015] [kaM 41] vad 1] i`- 1073&1078

143- ?kks"k lh] ?kks"k , ,oa gYnj ,e ds
LVMht vkWu MsaflfQds'ku] esdSfudy ekbØksLVªDpjy ,aM LVªDpj&izkWiVhZt fjys'kuf'ki vkWQ eSXusf'k;e ,yqfeusV~l
Likbusy fjÝsDVjh ,xzhxsV~l fizis;MZ ÝkWe bafM;u eSXuslkbV
eSVsfj;Yl dSjsDVjkbts'ku
2015] [kaM 99] i`- 84&91

144- ukFk ,e ,oa f=ikBh ,p ,l
FkeksZ & esdSfudy fcgsfo;j vkWQ Al O – Cr O fjÝSDVjht % bQsDV vkWQ TiO2 3 2 3 2

fljkfeDl baVjus'kuy
2015] [kaM 41] vad 2] i`- 3109&3115

145- lkgk ,] flag ,l ds] ?kks"k ,] ?kks"k ts ,oa gYnj ,e ds
LVMht vkWu flaFksfll ,aM izkWiVhZt vkWQ eSXusf'k;e fjÝsDVjh ,xzhxsV~l fizis;MZ ÝkWe bafM;u eSXuslkbV Fkwz IykTek ¶;wtu
fljkfeDl baVjus'kuy
2015] [kaM 41] vad 2] i`- 2876&2883

lsalj ,oa ,Dpq,Vj

146- eq[kthZ vkj] ?kks"k ch] lkgk ,l] Hkkjrh lh ,oa flUgk Vh ih
LVªDpjy ,aM bySfDVªdy VªkaliksVZ izkWiVhZt vkWQ , jsvj vFkZ Mcy isjksOldkbV vkWDlkbM % Ba Er Nb O2 6

tuZy vkWQ jsvj vFkZ~l
2014] [kaM 32] vad 4] i`- 334&342

147- f=ikBh ,l ,u] feJk ds ds] lsu , ,oa iz/kku Mh ds
MkbbySfDVªd ,aM jeu LisDVªks Ldksfidl LVMht vkWQ Na Bi TiO -Ba Sn O QsjksbysfDVªd flLVe0.5 0.5 3 3

tuZy vkWQ nh vesfjdyu fljkfed lkslkbVh
2014] [kaM 97] vad 6] i`- 1846&1854
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148- ?kks"k ,l] etwenkj Mh] lsu , ,oa jkW; ,l
Qslkby lksuksdsfedy flaFksfll vkWQ ftad vkWDlkbM uSuks¶ysDl ,sV :e Vsaijspj
eSVsfj;Yl ySVlZ
2014] [kaM 130] i`- 215&217

149- ?kks"k ,l] ujftujh ,e] lsu ,] ca/kksik/;k; vkj ,oa jkW; ,l
QkLV fMVsD'ku vkWQ yks dalUVªs'ku dkcZu eksuks vkWDlkbM ;wftax dSfY'k;e&yksMsM fVu vkWDlkbM lsallZ
lsallZ ,aM ,Dpq,VlZ ch & dsfedy
2014] [kaM 203] i`- 490&496

150- Hkkjrh lh] nkl ,e ds] lsu ,] pank ,l ,oa flUgk Vhih
dSVk;fud vkWMZfjax] fjySDls'ku Mk;ukfeDl ,aM iksykjksu bu , U;w Mcy isjksOldkbV vkWDlkbM% Ba Pr Co Ta O6

tuZy vkWQ ,ykW;t ,aM daikmaM~l
2014] [kaM 617] i`- 677&682

151- lsu ,l] eqjlfyu ,l ds eks ,oa egkjktu ,e
QsjksbySfDVªd ,aM MkbbySfDVªd izkWiVhZt vkWQ ZnFe O -Pb (Zr Ti)O eYVhQsjksbd uSuksdaiksftV~l2 4 3

tuZy vkWQ uSukseSVsfj;Yl
2015] ys[k vkbZMh Øekad 526249

152- xjk;u ,l] flUgk Vh ds] vf/kdkjh ih] gsady ds] lsu ,] jke ,l] flUgk ,l] 'esbcj Mh ,oa eaMy Mh
lsYQ&iksYM VªkalisjsaV ,aM ¶ysfDlcy ;woh ykbV & ,fefVax lsfj;e dkaIysDl & ihohMh,Q daiksftV% , gkbZ & ijQkesaZl
uSukstsujsVj
,lh,l ,IykbM eSVsfj;Yl ,aM baVjQslsl
2015] [kaM 7] vad 2] i`- 1298&1307

153- eq[kthZ ,] clq] ,l] xzhu ,y,MCY;w] Fkkag ,uVhds ,oa iky ,e
,ugkaLM eYVh Qsjksbd izkWiVhZt vkWQ Y ,aM MndksMksIM
eYVhQsjksbd Bi Fe O uSuks ikfVZdYl3

tuZy vkWQ eSVsfj;Yl lkbal
2015] [kaM 50] vad 4] i`- 1891&1900

154- pØorhZ ,l] iky ,e ,oa nÙkk ,e
LVªDpjy] vkWfIVdy ,aM bySfDVªdy izkWiVhZt vkWQ dsfedyh MhjkbOM fudy lCLVhP;wVsM ftad QsjkbV uSuksfØLVYl
2015] [kaM 153] i`- 221&228

155- pØorhZ ,l] nÙkk , ,oa iky ,e
,ugkaLM eSXusfVd izkWiVhZt vkWQ MksIM dksckYV QsjkbV uSuksikfVZdYl ckbZ oP;wZ vkWQ dSVk;u fMLVªhC;w'ku
tuZy vkWQ ,ykW;t ,aM daikmaM~l
2015] [kaM 625] i`- 216&223

lkWy & tsy izkWlsflax

156- ?kks"k ,l] jkW; ,e ,oa uldj ,e ds
,Qslkby lkW¶V & dsfedy flaFksfll vkWQ D;wc&'ksIM estksiksjl CuO fon ekbØksdkjisV & ykbd bafVfj;j
fØLVy xzksFk ,aM fMtkbu
2014] [kaM 14] vad 6] i`- 2977&2984

157- gYnj ,] csjk ,l] tkuk ,l] Hkêkpk;Z ds ,oa pØorhZ vkj
MsoyiesaV vkWQ , dkWLV bQsfDVo lQsZ'k & iSVUMZ VªkalisjsaV daMfDVo dksfVax ,st VkWi & dkaVSDV vkWQ ykbV ,fefVax
Mk;ksM~l
tuZy vkWQ ,IykbM fQftDl
2014] [kaM 115] vad 19] ys[k Øekad 193108
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158- nkl vkj] ?kks"k ,l ,oa uLdj ,e ds
flaFksfll vkWQ flaxy fØLVy ft;ksykbV ,y jkWM~l fon gkbZ vkLisDV jsf'k;ks ;wftax jkbl gLd ,s'k ,st flfydk lkslZ
bafM;u tuZy vkWQ dsfeLVªh lsD'ku ,&buvkxsZfud fQftdy] fFk;ksjsfVdy ,aM ,usfyfVdy dsfeLVªh
2014] [kaM 53] vad 7] i`- 816&819

159- cld ,l] dqanq Mh ,oa uLdj ,e ds
yks Vsaijspj flaFksfll vkWQ ft;ksykbV NaA esacszal% nh bQsDV vkWQ izkbejh ,aM lsdaMjh fØLVykbts'kal
fljkfeDl baVjus'kuy
2014] [kaM 40] vad 8] i`- 12923&12930

160- ?kks"k ,l] jkW; ,e ,oa uLdj ,e ds
VsaiysV & Ýh flaFksfll vkWQ estksiksjl & flaxy fØLVy CuO ikfVZdYl fon Maccsy&'ksIM ekWQksZykWth
eSVsfj;Yl ySVlZ
2014] [kaM 132] i`- 98&101

161- uanh ,l] dqanq Mh ,oa uLdj ,e ds
flaFksfll vkWQ estksiksjl LVkscj flfydk uSuksikfVZdYl% nh bQsDV vkWQ lsadMjh ,aM Vf'kZ;jh ,YdkuksykfeUl
tuZy vkWQ lkWy&tsy lkbal ,aM VsDuksykWth
2014] [kaM 72] vad 1] i`- 49&55

162- ?kks"k ,l,l] fcLokl ih ds ,oa fu;ksxh ,l
bQsDV vkWQ lksyj jsfM,'ku ,sV osfj;l baflMsaV ,axYl vkWu VªkalisjsaV daMfDVax ,afVeuh MksIM bafM;e vkWDlkbM
¼vkbZ,vks½ fQYe MscyIM ckbZ lkWy&tsy esFkM vkWu Xykl lcLVªsV ,st ghV ,CtkfcZax foaMks Xykl QsusLVªs'ku
lksyj ,uthZ
2014] [kaM 109] vad 5] i`- 54&60

163- pkS/kjh bfI'krk gktjk] ?kks"k ,l] jkW; ,e ,oa uLdj ,e ds
xzhu flaFksfll vkWQ okWVj&fMLiflZcy flYoj uSuksikfVZdYl ,sV :e Vsaijspj ;wftax xzhu dkjacksyk ¼LVªkj ÝwV½ ,DlVªSDV
tuZy vkWQ lkWy&tsy lkbal ,aM VsDuksykWth
2015] [kaM 73] vad 1] i`- 199&207

164- nkl vkj] ?kks"k ,l ,oa uLdj ,u ds
bQsDV vkWQ lsdaMjh ,aM Vf'kZ;jh ,YdkbykfeUl QkWj nh flaFksfll vkWQ ft;ksykbV ,y
eSVsfj;Yl ySVlZ
2015] [kaM 143] i`- 94&97

vU;%

165- cuthZ th
vlsflax foftfcfyVh vkWQ fjlpZ vkxZukbts'kal% , Qth ,usfyfVd usVodZ izkWlsl ,izksp
tuZy vkWQ lkbafVfQd ,aM baMfLVª;y fjlpZ
2014] [kaM 73] vad 5] i`- 283&289
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nkf[ky fd, x, isVsaV%

Hkkjr esa%

1- ds nkuk] Vh ds eq[kksik/;k;] ,l ?kVd] ,l xkaxqyh ,oa ,e ljdkj
,su baizwOM izkWlsl QkWj nh fizisjs'ku vkWQ vkxsZuksfQfyd uSuksDys
¼vkosnu Øekad 2384DEL2014 fnukad 22&08&2014½

2- ,l ds Hksn~nk ,oa th Ms
, izkWlsl vkWQ esfdax lkWYl ;wtQqy QkWj fjÝSfDVo baMsDl daVªksYM dksfVaXl vkWu IykfLVDl QkWj LØSp ghfyax ijit
¼vkosnu Øekad 3601DEL2014 fnukad 09&12&2014½

3- vkj ,u clq] ts eq[kksik/;k;] ,l nkl] ihds nkl] , nkl 'kekZ ,oa Vh Ms
, lkWfyM vkWDlkbM ¶;wy lsy LVsd
¼vkosnu Øekad 0536DEL2015 fnukad 25&02&2015½

4- , lsu] ,l eaMy] ,l ?kks"k ,oa ,e ujftujh
lsalj daiksft'kal QkWj fMVsD'ku vkWQ fyukywu] xsjkfuvkWy] esfFky lSfyflysV ,aM Vªkal&2&gsDlsuky fon ,su baVsa'ku Vw
DykflQkbZ CySd Vh ,jksek
¼vkosnu Øekad 0537DEL2015 fnukad 25&02&2015½

5- ,l nklxqIrk] ds eaMy ,oa Mh HkêkpkthZ
, izkWlsl vkWQ esfdax ckbesVSfyd isykfM;e csLM uSuksiksjl ,ykW;
¼vkosnu Øekad 0622DEL2015 fnukad 05&03&2015½

fons'k esa

1- , lsu ,oa ,l jkuk
,su baizwOM lsalj daiksft'ku QkWj ,lhVksu fMVsD'ku bu fczn QkWj Mk;fcfVd Mk;XukWfLVDl
¼vkosnu Øekad 14@356127 ¼;w,l,½ fnukad 02&05&2014½

2- , lsu ,oa ,l jkuk
,su baizwOM lsalj daiksft'ku QkWj ,lhVksu fMVsD'ku bu fczn QkWj Mk;fcfVd Mk;XukWfLVDl
¼vkosnu Øekad 2014&7016276 ¼dksfj;k½ fnukad 16&06&2014½

3- , lsu ,oa ,l jkuk
,su baizwOM lsalj daiksft'ku QkWj ,lhVksu fMVsD'ku bu fczn QkWj Mk;fcfVd Mk;XukWfLVDl
¼vkosnu Øekad 20138000 4960-9 ¼phu½ fnukad 04&07&2014½

4- , lsu ,oa ,l jkuk
,su baizwOM lsalj daiksft'ku QkWj ,lhVksu fMVsD'ku bu fczn QkWj Mk;fcfVd Mk;XukWfLVDl
¼vkosnu Øekad ¼tkiku½ fnukad 29&10&2014½

5- , lsu ,oa ,l jkuk
,su baizwOM lsalj daiksft'ku QkWj ,lhVksu fMVsD'ku bu fczn QkWj Mk;fcfVd Mk;XukWfLVDl
¼vkosnu Øekad 13719624.2 ¼;wjksih; ;wfu;u½ fnukad 29&10&2014½
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º´ÉÒEÞòiÉ isVsaV

Hkkjr esa%

1- t pØorhZ] ,l Hkkjrh] ,e ds flUgk ,oa Mh clq

, izkWlsl QkWj nh fizisjs'ku vkWQ izksVhu esfM,VsM dSfY'k;e gkbMªkDlh,ikVkbV (HAp) dksfVax vkWu esVy lcLVªsV~l
¼isVsaV Øekad 263591 fnukad 04&11&2014½

2- , nkl 'kekZ] ,l ?kks"k] vkj ,u clq ,oa ,p ,l eSrh
, izkWlsl QkWj nh izkMD'ku vkWQ ySaFksue ØksekbV csLM vkWDlkbM ;wftax , eYVhiiZt Øksfe;e lkslZ
¼isVsaV Øekad 264190 fnukad 12&12&2014½

3- ,l ?kks"k] Vh ds eq[kksik/;k;] ,l ds nkl ,oa ,l pØorhZ
, izkWlsl QkWj nh izkMD'ku vkWQ VkbYl ÝkWe , flaxy fljkfed ckWMh
¼isVsaV Øekad 264562 fnukad 06&01&2015½

4- ,l ds esn~nk ,oa th Ms
;w oh D;ksjscy esFkk Øk;ysV & flfydk csLM uSuksdaiksftV lkWy ;wtQqy QkWj ,afV&LØSp dksfVaXl ,aM, izkWlsl
nsvjvkWQ
¼isVsaV Øekad 264741 fnukad 19&01&2015½

5- , ?kks"k] c eq[kthZ] ,e ds gYnj ,oa ,l ds nkl
, izkWlsl QkWj nh izkMD'ku vkWQ Msal eSXusf'k;k&fjp eSXuhf'k;e ,Y;wfeusV Likbusy ;wtQqy ,st fjÝSDVjh
,xzhxsV~l
¼isVsaV Øekad 265435 fnukad 24&02&2015½
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izkS|ksfxdh ½þºiÉÉÆiÉ®úhÉ%
ladsafnzd lw{en'khZ ¼daQksdy ekbØksLdki½ dk lqijdafVuqve lzksr ds :i esa ladsafnzd lw{en'khZ gsrq ijkorhZ
yksdkiZ.k% izdk'kh; lajpuk ds fy, fo'ks"kKrk lqfuf'pr dhA tc yslj

ek/;e ls gksdj ,d rhoz yslj iYl xqtjrh gS rks fLFkjhÑr7 vDVwcj 2014 dks ubZ fnYyh esa rRdkyhu
mPp vkmViqV 'kfDr dk 'osr izdk'k ;k lqijdafVuqve lzksrfoKku&izkS|ksfxdh ,oa i`Foh foKku ea=h vkSj lh,lvkbZvkj
dk l`tu gksrk gSA ,u ,e vkbZ Vh ,y vkbZ ifj;kstuk ns'k dkds milHkkifr ekuuh; MkW- ftrsanz flag us ladsfnzd lw{en'khZ
igyk lqijdafVuqve lzksr cuk gS ftldh ck;ksesfMdymRikn dk yksdkiZ.k fd;kA ekuuh; ea=h th us bl igy dks
besftax ,oa fo'ys"k.k] LisDVªksLdksfid fQaxj fizafVaxekuuh; iz/kkuea=h ds ^esd bu bafM;k oSf'od j.kuhfr* dh
¼lw{enf'kZd fooj.k lfgr½] lajpukRed fo'ys"k.k vkSjfn'kk esa ,d fouez 'kq:vkr crk;kA ;g mRikn vkS|ksfxd
vuqukfnd LdSfuax tSls {ks=ksa esa l{ke vuqiz;ksx dh O;kidlgHkkxh fofUo'k VsDuksykWtht izk- fy-] fr:vuariqje ds
laHkkouk gks ldrh gSA MkW- ds fot;jk/kou] rRdkyhu lfpo]lg;ksx ls lh,lvkbZvkj&,u,evkbZVh,yvkbZ ifj;kstuk ds
foKku ,oa izkS|ksfxdh foHkkx] ubZ fnYyh Hkh bl volj ijvarxZr ifCyd izkbosV lk>snkjh fof/k esa fodflr dh xbZ gSA
ekStwn jgs ftUgksaus dgk fd oSKkfud uoizorZu ds {ks= esa ;glh,lvkbZvkj&lhthlhvkjvkbZ us QksVksfud fØLVy Qkbcj
midj.k Hkkjr dh fo'ks"kKrk ds izkjaHk ds leku gSA¼ihlh,Q½ ek/;e fodflr fd;k tcfd fofUo'k VsDuksykWtht

us blds vkIVksbysDVªkfuDl dk iz;ksx fd;k rFkk lh,lvkbZvkj & lhthlhvkjvkbZ us vklulksy esa

ladsafnzd lw{en'khZ mRikn dk yksdkiZ.k djrs gq, MkW- ftrsanz flag ¼nk,a ls nwljs½
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fjÝSDVjh DyLVj ds Mhihvkj dh tkap dh% ekeyksa ij oSKkfud gLr{ksi ds }kjk lh,lvkbZvkj &

lhthlhvkjvkbZ bl ifj;kstuk esa rduhdh ekxZn'kZd dhlaLFkku us 25 flracj 2014 dks ,d vke lqfo/k dsanz
Hkwfedk vnk djsxkA bl ifj;kstuk dh vuqekfur ykxr :-¼lh,Qlh½ dh LFkkiuk gsrq vklulksy esa fjÝsdVjht
11-32 djksM+s gSA lw{e] y?kq ,oa e/;e m|e ea=ky;] ubZ,lksfl,'ku ds caxHkwfe DyLVj dh foLr`r ifj;kstuk fjiksVZ
fnYyh bl ifj;kstuk dk izeq[k izk;kstd gSA¼Mhihvkj½ dh tkap fd;kA LFkkuh; dPpk eky] lh,Qlh esa

fjÝsDVjh ijh{k.k gsrq ekuo lalk/ku ds izf'k{k.k] izkS|ksfxdh 

vixzsMs'ku rFkk vU; fljkfed mRiknksa ds fofo/khdj.k ls tqM+s

tkap ds ckn Mhihvkj dk gLrkarj.k



—

—

—
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—

—

—

—

—

vuqca/k

ifj;kstuk,a

izeq[k l`ftr lqfo/kk,a

izn'kZfu;ka

ekuo lalk/ku fodkl

egRoiw.kZ cSBdsa

vk;ksftr O;k[;ku

'kks/k leh{kk

dk;Z'kkyk,a@lEesyu@laxksf"B;ka

vuqla/kku ,oa fodkl dh :ijs[kk
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lgefr;ka
ldsanzh lw{en ij vuqiz;ksx izn'kZu ds lkFk lHkh fr#ouUriqje ds lkFk fof”k¹]õ ykblsal iznku djus ds fy,

Qkbcj lqijdafVU;qve gYds lzksrksa ds fMtkbu ,oa ,d lgefr ij gLrk{kj fd;kA lgefr ds varxZr nksuksa i{k

Qsfczds'ku gsrq okf.kfT;d lgefr nLrkost dks tkuus gsrq fopkj&foe”kZ djds la;qDr :i ls

rS;kj djsaxsA lh,lvkbZvkj&lhthlhvkjvkbZ Hkh {É®úº{É®úlh,lvkbZvkj us lgefr fu;eksa ,oa “krks± ij fodflr
lgefr nj ij foufol VsDuksykWftt ds fy, ,uihlh,QmRikn vkSj foØ; mRikn esa ladsanzh lw{en”khZ ij iz;ksx izn”kZu
vkiwfrZ djsxhA lh,lvkbZvkj&lhthlhvkjvkbZ us vkS|ksfxdds lkFk Qkbcj lqijdksfUVU;wve gYds lzksr ds fMtkbu ,oa
lk>hnkj ds :i esa foufol ds lkFk NMITLI ;kstuk dsQSfczds”ku ds fy, ukWu fyfu;j QksVksfuDl fØLVy Qkbcj
varxZr LisVªksLdksfid gLrk{kj [kkst ij vuqiz;ksx izn”kZu ds¼NPCF½ ds mi;ksx ds fy, 10 o¹Éks± dh ,d vof/k ds fy, 23
lkFk lHkh Qkbcj lqijdfUVue gYdk lzksr ds ^^fMtkbu ,oaviSzy 2014 dks foufol VsDuksykWftd izk- fyfeVsM]
QSfczds”ku** izkf/kÑr ,d ifj;kstuk dks iwjk fd;k gSA orZeku

lgefr ,u,evkbZVh,yvkbZ ifj;kstuk ds varxZr 28 ekpZ

2012 ij gLrk{kfjr vkSj “kq#vkrh lgefr dk ,d vuqlj.k

ek= gSA

la;qDr lg;ksx 'kks/k ij le>kSrk

lh,lvkbZvkj&lhthlhvkjvkbZ us fofHkUu ykHk rduhdh

,oa ijr ykHk ,oa blds fofHkUu Hkkxksa ds fy, ewY; lg;ksx ls

gksdj tqM+s gq, fljkfed mRiknksa] [kfutksa] [kfut mRFkku ds

ijh{k.k ,oa xq.kksa dks fodflr djus okys ewY;ksa ds fy, fofHkUu

Bksl vif”k¹]õ mRiknksa ds izkjafHkd iz;ksx ds {ks=ksa esa la;qDr

lg;ksxkRed “kks/k dk;Z dks laikfnr djus ds fy, lhMhbZ

¶ÉÔ

Ê´ÉxÉÊ´É¶É ]äõCxÉÉä±ÉÉìVÉÒVÉ |É . Ê±É. Eäò ºÉÉlÉ +xÉÖ¤ÉÆvÉÉ

ºÉÒb÷Ò<Ç BÊ¶ÉªÉÉ Eäò ºÉÉlÉ ºÉ½þÊ¨ÉiÉ {ÉjÉ
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,f”k;k fyfeVsM] dksydkrk ds lkFk ,d MoU esa izos”k ds fy, ,oa vkiwfrZ ds fy, laLFkku dks vyx ls vkns”k fn;k gSA

fl)kar esa lgefr fd;k gSA ;g le>kSrk 11 ebZ 2014 dks ns”k lh,lvkbZvkj&lhthlhvkjvkbZ izfØ;k iSjkfeVlZ dks

ds fu;r izkS|ksfxdh fnol ds n`Î¹]õdks.k ls 9 ebZ 2014 dks vkfIVekbt Hkh djsasxs vkSj cM+s mRikn ds fy, ekudksa ds

mi;ksx dk laiknu djsaxs vkSj le;&le; ij ,uvkjch }kjkgLrk{kj fd;k x;kA
lq>k, x, izkS|ksfxdh dk LFkkukarj.k djsaxsAlkr ?kVd cksjksflfydsV dkap ds ekudksa dk fodkl
fuEu xyukad mPp lksfM;e ?kVd ¤ÉÉä®úÉäflfydsV dkap22 tqykbZ 2014 dks lh,lvkbZvkj&lhthlhvkjvkbZ us
ds ekudksa ds fuekZ.k dk izLrqfrdj.kesYVj thou esa lq/kkj ykus ds fy, vkSj lksfM;e ds Lianu dks

lekfo'V djus ds fy, vkSj mPp Lrj jsfM;ks/kehZ nzO; fuEu xyukad mPp lksfM;e ?kVd czkflfydsV dkap

vif”k¹]õ ds blds fofVªfQds”ku ds fy, yksgo`r djus ds fy, eudk fuekZ.k ds izn”kZu ds fy, ,d MoU dk ,pvkj tkUlu

¼Hkkjr½] eqacbZ ds lkFk 20 ekpZ 2015 dkslkr ?kVd cksjkflfydsV dkap chM~l ds fodkl ds fy,
lh,lvkbZvkj&lhthlhvkjbZ }kjk gLrk{kfjr fd;k x;k gSAukfHkdh; “kks/k ifj¹Én ¼,uvkjch½ ch,vkjlh] ijek.kfod
bl ,evks;w ds varxZr] lh,lvkbZvkj&lhthlhvkjvkbZ usÅtkZ foHkkx ds lkFk MoU ij gLrk{kj fd;k gSA MoU ds
laLFkku ds izfrfuf/k;ksa dh izR;{k ns[kjs[k ,oa ekxZn”kZu dsvarxZr ,d EäòxpùÒEÞòiÉ jpuk dk fodkl fd;k tk,xk ftl ij
varxZr dgs x;s mRikn dks iznf”kZr djus ds fy, vkSj ,d vk/kkfjr pkj fofHkUu jpukvksa dks dkap mRikn ds fy, izfØ;k
ekSf[kd :i ls lgefr ds gLrk{kj djus ds 60 fnuksa ds HkhrjizkS|ksfxdh; dks LFkkfir djus gsrq pquk tk,xkA
,pvkj tkUlu mRikn ds 3 ,eVh ds izn”kZu mRiknu ds fy,,uvkjch@ch,vkjlh }kjk VÉÚ±É ¨Éä±]õ®ú esa ijh{k.k ds mn~ns”;
,d vkns”k fd;k gSAds fy, pquh gqbZ jpuk ds lkFk 500 xzke dkap foM~l ds mRikn
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ifj;kstuk,a

1 lh,lvkbZvkj
lhthlhvkjvkbZ

117-00fMtkbu ,oa MsoyiesaV vkWQ QksVksfud fØLVy DySMsM ,.M Mcy
dySMsM Er/Er-yb Qkboj vkSj vfIyds”ku MsekULVªs”ku vkWQ gkbZ ikWoj
vfIVdy ,EIyhQk;j ¼Vh,yih 0007½

,u,evkbZVh,yvkbZ

1

2

lh,lvkbZvkj&
,u ih ,y

lh,lvkbZvkj&
lhbZlhvkjvkbZ

492-00

71-67

,fQfl;sUV flyhdkWu QksVksoksYVSbd fon LekVZ bySDVªkfuDl ,aM 
ykbfVax flLVEl ¼,u MCY;w ih&0055½

bUuksosfVo lywlu QkWj lksyj ,uthZ LVkjst vaMj lh ,l vkbZ 
vkj & Vh , ih ,l ;w ,u izksxzke ¼,u MCY;w ih 0056½

Vh,ih,l;w,u

1

2

3

4

5

lh,lvkbZvkj&
lhthlhvkjvkbZ

lh,lvkbZvkj&
lhthlhvkjvkbZ

lh,lvkbZvkj
lhthlhvkjvkbZ

lh,lvkbZvkj
lhohvkjvkbZ

lh,lvkbZvkj
,lbZvkjlh

5193.2

3970.253

5684.745

3352.00

3695.80

yhMjf'ki bu Lisfl;yh Xykl ,.M vkfIVdy Qkboj izkS|ksfxfd;ka 
¼bZ,llh 0202½

MsoyiesaV vkWQ ukosy VsDuksykWth QkWj eSuqQSDpfja VsyMZ ,.M 
islsUV&LisflfQd ck;ksfljSfed bEIyk.V~l ,.M tSo esfMdy 
fMokblsl ,V ,QkMsZcqy dkLV ¼bZ,llh 0103½

,MokuLM lhjSfed eSVsfj;Yl ,.M dEiksusUV~l QkWj ,uthZ ,.M 
LVªDpjy ,fIyds'kUl ¼bZ,llh 0104½

bathfu;fjax vkWQ fMtkLVj fxfVxslu ,.M gsYFk ekfuVfjax QkWj 
lsQ ,.M LekVZ foYV ,uok;juesaV ¼b,llh 0102½

bUuksosfVo izkS|ksfxfd;ka QkWj gsYFk ,lslesaV ,.M MSest fefVxslu 
vkWQ LVªDpj ¼bZ,llh 01110½

12oha Qkbo ,;j Iyku ¼01&04&2012 ºÉä 31&03&2017 iÉEò½

¶ÉÒ¹ÉÇEò uksMy
iz;ksx¶ÉÉyk

ykxr ewY;
¼yk[k esa½

Øe

¶ÉÒ¹ÉÇEò uksMy
iz;ksx¶ÉÉyk

ykxr ewY;
¼yk[k esa½

Øe

¶ÉÒ¹ÉÇEò uksMy
iz;ksx¶ÉÉyk

ykxr ewY;
¼yk[k esa½

Øe
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6

7

8

9

10

11

12

13

14

lh,lvkbZvkj
vkbZvkbZih

lh,lvkbZvkj
,uvkbZvkbZ,lVh

lh,lvkbZvkj
lh,l,elhvkjvkbZ

lh,lvkbZvkj
lhbZlhvkjvkbZ

lh,lvkbZvkj
,uvkbZ,llh,vkbZvkj

lh,lvkbZvkj
lh,ebZvkjvkbZ

lh,lvkbZvkj
lhbZbZvkjvkbZ

lh,lvkbZvkj
vkbZvkbZlhVh

lh,lvkbZvkj
,ubZbZvkjvkbZ

1177.92

68.00

1548.26

100.000

74.010

6916.978

6088.29

91.55

2128.972

esEczsu VsDuksykWth QkWj gkbMªkstu fjdojh ÝkWe yks gkbMªkstu fc;fjax 
fjQkbujh vkWQ xSlsl ¼,uthZ ,fQfl;asV izkS|ksfxfd;ka½ 
¼lh,llh 0115½

Lisfl;yh eVsfj;Yl csLM vkWu bathfu;MZ Mst ¼lh,llh½ 0135

MsoysiesaV vkWQ lhjSfed esEczsu csLM VSDuksykWth QkWj 
Mhxfea@fMokfDlax vkWQ jkbl czku vk;y felsy ¼lh,lh 0104½

efYVQaDluy bySDVªksM~l ,.M bysDVªksykbV~l QkWj ¶;qpfjfLVd 
bysDVªksdsfedy izkS|ksfxfd;ka ¼,e;w,yVhvkbZ,Q;w,u½ ¼lh,llh 0101½

lh,lvkbZvkj ukyst xsVos vkWQ vksisu lkslZ izkbosV DykmM 
buQkLVDpj ¼vkbZ,llh 0102½

jkscksfVDl vkWQ ekbØks eflUl ¼bZ,llh 0112½

osjh gkbikoj ekbØksoso V~;wCl fMtkbu ,.M MsoyiesaV dSifoyfVt 
¼ih,llh 0101½

buVsfytsaV dksfjaXl ¼lh,llh 0114½

¶ÉÖrùVÉ±É lLVsusoqy vkIlUl ¼b,lih 0306½

1

2

3

izksQslj gk:y vtgj vCnqy 
jkf'kn QSdYV  vkWQ 

bathfu;fjax, lsUVj QkWj 
QksVksfuDl ,.M bysDVªkWfudy 

fMokblsl efYVe fM;k
;wfuoflZVh lkbojt;k
ºÉä±ÉxÉMÉÉä®ú eysf'k;k

MkW- bfVus Doslusy

MkW- ts Vh ,l fyV~okbu 
;qfuoflZVh vkWQ lsaV ,UMªwt 

Ldk yS.M] ;wds

h

h

V

MkW- ,e lh iky

MkW- Mh ÉxªÉÉ±É

MkW- vkj-,u- clq

l

MsoyiesaV ,.M dSjsDVjkbts¶Éu vkWQ foftoqy 
vi&duolZu Qkboj vkWu eksfMQk;M flfydk Xykl 
gksLV ¼lh,yih 0103½

,th,Vh,p,&,MokUl.M xzfVax QkWj fFku fQYEl lksyj 
lsy ¼th,ih 0134½

,Mokaflax ck;ksxSl ;qfVykbts u Fkwz fQ;q,sy 
QyksfDloqy ,lvksj,Qlh ¼th,ih 0338½

¶É

fons¶ÉÒ lg;ksx

¶ÉÒ¹ÉÇEò uksMy
iz;ksx¶ÉÉyk

ykxr ewY;
¼yk[k esa½

Øe

vksojlht lg;ksxh 
laLFkku

Hkkjrh; lg;ksxh¶ÉÒ¹ÉÇEòØe
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izksQslj jktk osu vej 
lkbUl vkQ LQSDl] ySc vkWQ 

eSVsfj;Yl lkbUlst ,.M 
,uok;juesaV] ;wfuoflZVh vkWQ 

LQSDl VquSfl;k

izksQslj isDdk oSfYyV~Vw 
Mk;jsDVj  ¤Ék;kseSVsfj;Yl fjlpZ 
izksxzke] ;wfuoflZVh vkWQ rqEÚÇò

fQuyS.M

izksQslj VkWx lqu 
flVh ;qfuoflZVh yanu] 

Ldwy vkWQ bathfu;fjax ,.M 
eSFksesfVdy lkbalst] ukFksZEIVu 
Ldok;j yanu] bZlh 1 oh vks 
,p ch] ;wukbVsM fdaxMe

izks- gS:y vtgj vCnqy jkf'kn 
 vkWQ bathfu;fjax 

lsaVj vkWQ QksVksfuDl ,.M 
bysDVªkfuDl fMokblsl 
efYVehfM;k ;qfuoflZVh 

lkbcjt;k] lhykaxksj eysf'k;k

izksQslj ihVj yqaM fMik]ÇõesaV
vkWQ vIyk;M fQftDl 

,YVkvks ;wfuoflZVh Ldwy vkWQ 
lkbalst  ,YVkvks ;wfuoflZVh 

ih-oks- ¤ÉÉìDl 14100 
,QvkbZ&00076 ,,,yvhvks 

fQuyS.M

izksQslj ;qlq¡ò ,e ,y;qlsQ 
funs'kd  ,uthZ fjlpZ 

baLVhV~;wV  fdax vCnqYykg 
vt t flVh QkWj ,l ,.M Vh] 

fj;knù] lÅnh vjc

QSdYVh

QSdYVh

]

]

]
]

h

MkW- th lh lkgw

MkW- th näù

MkW- jÆtu lsu

MkW- eqdqy pUnz iky

izks- ,l cklw gsM 
EäòÊ¨ÉEò±É

bUthfu;fjax
fMikVZesaV bafM;u 
bULVhV~;wV vkWQ 
VsDuksykWth] fnYyh 
U;w fnYyh B´ÉÆ

MkW  vkj-, - cklq

MkW- vkj  clq

- u

-,u-

MsoyiesaV vkWQ ,sisjkbV ,.M MsosLM lhjSfed esEczUl vksoj
yks dkLV Dys ,Y;qfefu;k liksVZl QkWj fMªafdax ,.M
osLVokVj VªhVesaV ¼th,ih 0340½

LVªDpj vkWQ xSzfM,.M uSuks dEiksfuV~l % bUVSªDlu vkWQ
ck;ks,fDVo Xyklst fon uSuks ikfVZdYl ,.M ikfyelZ ¼vkj
cSXl½ ¼th,ih 0014½

jsfM,'ku&gkMZ@lkW¶V vkfIVdy Qkbcj lsllZ Qkj
U;wfDy;j ,.M esfMdy ,fIyds'kUl ¼,l,lih 0139½

MsoyiesaV vkWQ gkbZ MksIM vkfIVdy Qkbcj Qkj fjlpZ
,IyhdslUl ¼th,h 0143½

efYVQadluy usuksdEiksftV eSVsfj;Yl QkWj yksVsEijspj
lsaVj lhjSfed ¶;w,y lsYl ¼,u,u,uvks,e,Qlh½
¼,l,lih 0343½

vixzsMs¶Éu vkWQ ,DliVkZbt csl QkWj vkj ,.m Mh
,fDVfoVh vkWu ,lvks,lh eSVsfj;Yl ,V ,uthZ fjlpZ
baLVhV~;wV ¼lh,yih 0305½

vksojlht lg;ksxh 
laLFkku

Hkkjrh; lg;ksxh'kh“kZdØe
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Ljdkjh foHkkxksa +Éè®ú lkoZtfud IÉäjÉ Eäò ={ÉGò¨ÉÉå ls |ÉÉ{iÉ ifj;kstuk,a

dEisjsfVo LVMh vkWQ daosUluy izkslsflax fon ekbØksoso
izkslsflax vkWQ ck;ks,fDVo Xykl fljSfed dksfVax vku Vh
6A14V lClsVªsV QkWj ck;ksesfMdy ,IyhdslUl ¼th,ih
0236½

MsoyiesaV vkWQ gkbMªks,DliSVkbV csLM eksfMQk;M
bfUVªxszVsM vkfoZVy bEIykaV fon lqihfj;y eksfVfyVh ,.M
bV~l fDyudy Vªk;y ¼th,ih 0241½

MsoyiesaV vkWQ Iykuj ,lvks,Qlh LVSd ;wftax QaDluyh
xzMsM ,uksM LVªDpj ¼th,ih 0336½

eSXusfVd uSukseSVsfj;Yl flUFksfyl ,.M ljQsl
eksfMfQdslUl QkWj dSVsfyfVd ,.M ck;ksbUVSªDlu LMfMt]
, LVsi VwoM~Zl bUMfLVª;y@ck;ksesfMdy osfufQV~l
¼th,ih 0615½

MsoyiesaV vkWQ vkbZVhvks Qkse Qkj fLVYFk vfIydslUl
¼,lVhbZih½ ¼th,ih 0613½

Lksy tsy izkslsflax vkWQ eslksiksjl ,Y;wfefu;k&liksVsZM
VªkfUtlu esVy uSuksdSVsfyLV~l ¼th,ih 0616½

MsoyiesaV vkWQ lkWy&tsy fMjkbCM Lislyh Iykuj
vkfIVdy oscxkbM~l QkWj lsalj vfIydslUl ¼th,ih 0617½

MkbZ &lsaflVkbTM lksyj lsy ¼Mh,l,l,l½ DokaVe MkWV
gkbZ lsaflVkbTM lksyj lsy ¼th,ih 0339½

,DLVsaM vkWQ LVªDpjy uSuks&lsaVªks lhesaVªh bu bysDVªkWfud
QsVksbysfDVªd flLVe ¼th,ih 0618½

MsoyiesaV vkWQ iSyksfM;e ossLM esEczu Qkj lsysfDVo
lsijlu vkQ gkbMªkstu Ýke gkbMªkstu&ghfy;e feDpj
¼th,ih 0334½

fizisjslu vkWQ vky flfydk thvksykbV esEczu Qkj xSl
lijslu vkWQ ,pvkbZ fj;sDlu ¼th,ih 0337½

QflfofyVh LVMht vkWQ ,ufjpesaV vkWQ oh,l xSl QkWjj
,upSVesV vkWQ dSyksfjfQd oSY;w ¼lhih,y 0306½

MsoyiesaV vkWQ lhjSfed gkbMªksiksfod dsfiyjh esEczu QkWj
Mhlsfyusl vkWQ czkbu okVj ckbZ esEczsu fMfLVyslu ¼,e
Mh½ izkslsl ¼th,ih 0341½

MsoyiesaV vkWQ ,u bUVhxzsVsM flLVe vkWQ lhjSfed esEczsu
dkUVSªDpj&QksVks ck;ksfj;sDVj Qkj ck;ks&fQDlslu vkWQ
dkcZu Mkb&vkDlkbM ;wftax ekbØks ,yxy :V ¼th,ih
0342½

tqykbZ 2013&twu 2016

ebZ 2014&viSzy 2014

uoacj 2011&vDVwcj 
2014

twu 2012&ebZ 2015

viSzy 2013&flracj 2014

tqykbZ 2013&twu 2016

Twu 2013&ebZ 2016

viSzy 2012&ekpZ 2016

Qjojh 2015&fnlacj 
2015

tqykbZ 2011&ekpZ 2015

Tkuojh 2012&fnlacj 
2015

Tkuojh 2012&twu 2015

TkqykbZ 2013&twu 2016

fnlacj 2013&uoacj 
2016

Mh,lVh

,lch,eVh

Mh,lVh

lh,lvkbZvkj&
lhthlhvkjvkbZ

MhvkjMhvks

lh,lvkbZvkj&
lhthlhvkjvkbZ

Mh,lVh

,e,uvkjbZ

Mh,lVh

ohvkj,u,l

chvkj,u,l

vkjvkbZ,u,y&
oh,lih

Mh,lVh

Mh,lVh

Ø-l- 'kh“kZd dk;ZdkyQafMax ,tsalh
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Ck;kslksjilu vkWQ VkfDld gso esVYl Ýke ,fDovl
lyqlu ,.M ÝkWe bUMfLVª;y ,¶yw;saV fon MªkbM
,fDVosVsM Lyt ¼th,ih 0345½

MsoyieasV vkWQ laslj Qkj fn ,jksek bysDVªkWfud ukst vMj
lsalj go ¼th,ih 0332½

MsoyIM vkQ , VsDuksykth iSdst Qkj eSuqQSDpfjy
ekbØksoso vkscsu dais;fjcqy ,aM dys izksMDV~l ¼th,ih
0911½

MsoyesaV vkWQ U;wvj fjÝSDVjh Øfloqy QkQ esfYVax vkWQ
jksjksflo Xyklst ¼th,ih 0404½

bEiwzoesaV bu ,eth vks&lh fjÝSDVFjt Vw ,ugkal n
duoVZj ykbQ¼,l,lih 0913½

dSjsDVjkbts”ku vkWQ bafM;u yhx xzsM eSXuslkbV vksj ,.M
bEizwoesaV vkWQ bV~l gkbZ VsEijspj fjÝsDVjh izkiVhZt fon
,.M fonvkmV fofufQDlu ¼th,ih 0405½

uSuksesdSfudy dSjsDVjkbts”ku vkWQ dkcZu dEiksftV~l
¼th,ih 0235½

gkWV izsflax ,aM LVMh vkWQ FkeksZ&esdSfudy fogSfopj vkWQ
vYVªk&gkbZ VsEijspj lhjSfed lSEiqYl QkWj ,jksLisl
,sfIyds”ku ¼th,ih 0237½

MsoyiesaV vkWQ oksu dafMlu ekfuVfjax VSfduDl ;wftax
vYVªklksuksxzkfQd laslj ¼th,ih 0238½

flaFksfll vkWQ ,sDlkbM ok.MsM iksjl ,lvkbZlh lhjSfed
okb okaM Qst fizdlZj bufQYVªslu VsfDud ¼th,ih 0239½

MsoyiesaV ,.M dSjsDVjkbtslu vkWQ flfydkWu dkjokbM
Qkse ¼th,ih 0242½

MsoyiesaV vkWQ ukcsy ck;ksesfMdy beIykaV~l fon
,ugkLM fjdSfofyVh ¼th,ih 0240½

MsoyiesaV vkWQ dksMZ fjÝSDVjh 'ksIl Qkj ,;j gksVj
¼lh,vkj,l½ ¼th,ih 0406½

,DlisfjeasV LVMh vkWQ xSl fQYM gkyks dksj QksVksfud
fØLVy Qkboj ¼,plh&ihlh,Q½ Qkj ;w foftcqy ystj
tsujslu ¼lh,ih 0136½

MsoyiesaV vkWQ Qkboj czSx xzsfVax lsalj QkWj dafMlu
ekfuVfjax vkWQ jsyos dSVsujh iS.VkxzkQ LVªDpj ¼th,ih
0137½

vDVwcj 2014&flracj 
2017

tuojh 2010&twu 2015

viSzy 2013&ebZ 2015

vxLr 2010&flracj 
2015

vDVwcj 2010&vxLr 
2014

Tkuojh 2012&ekpZ 2015

viSzy 2012&vDVwcj 
2014

flracj 2013&vxLr 
2015

Ukoacj 2013&vDVwcj 
2016

fnlacj 2013&uoacj 
2016

tqykbZ 2014&twu 2016

vxLr 2014&tqykbZ 
2017

viSzy 2014&vxLr 2015

Qjojh 2013&twu 2016

Qjojh 2013&tuojh 
2016

Mh,lVh

Mh,lVh

vkbZvkbZVh] enzkl

ch,vkjlh

vkjvkbZ,u,y

,e ,l

vkbZ,lvkjvks

Mh,e,lvkjMhbZ dkuiqj

Mh,lVh

Mh,lVh

Mh,e,lvkjMhbZ dkuiqj

Mh,lVh

MhvkjMh,y gSnjkckn

Mh,lVh

MhbZvkbZVh
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30

31

32

33

34

35

36

37

38

39

40

41

42

Ø-l- 'kh“kZd dk;ZdkyQafMax ,tsalh

Fkqfy;e MksIM vky Qkbcj ,e,ih, ,V vuZ fjtu QkWj
esfMdy ,Iyhdslu ¼th,ih 0138½

MsoysiesaV vkWQ jhtsujsVsM Qkboj cSzx xzsfVax ¼vkj,Qohth½
osLM LVªsu laslj fon lqVscqy ,udSi lqyslu Qkj gkbZ
VsEijspj ,Iyhdslu ¼th,ih 0140½

,DlisfjesaVy LVMh ,.M MsoyiesaV vkWQ Qkbcj vkfIVd
dsfedy lsalj ;wftax ,u vkfIVdy Qkboj ywi fjax
fjlksusVj ¼th,ih 0141½

MsoyiesaV vkWQ uSuks&bathfu;MZ Xykl csLM vkfIVdy
Qkboj fon lh MkIV oh,th uSuks ikfVZdYl Qkj ;wt ,st
,cjksM cSaM ykbV lzksl fonbu 1100&1500 ,e,e ¼th,ih
0142½

flaFksfll ,.M QSfczdslu vkWQ xkek jsfM;slu lsalksfVo
vkfIVdy Qkboj ¼,l,lih 0142½

MsoyiesaV vkWQ ukosy uSuks&bathfu;MZ flfydk Xykl csLM
203 MksIM vkfIVdy Qkboj fo yks QksVks MkdsZfuax Qsuksesuk
QkWj gkbZ ikoj Qkboj ystj ¼th,ih 0145½

MsoyiesaV vkWQ , izksVksVkbi Qkboj czxjsfVax laslj flLVe
Qkj VsEijspj estjesaV vkWQ ¶yw xSl@,vj bu izh ghVj
¼th,ih 0144½

,MokaLM efYVdksj dEiksusUV~l Qkj usDLV usujslu
vkfIVdy dE;qfudslu ,aM lsaflax ¼th,ih 0143½

iSdsTM Qkboj ystj eksM~;wYl QkWj esfdax LVs.V~l ,.M
ekfd±x IykfLVd cSywUl ,t osy ,st vkFkksZisfMd ikV~lZ
¼th,ih 0146½

MsoyiesaV vkWQ lsfed.MDVj ,.M js;j vFkZ dksMksIM Xykl
uSuks&dEiksftV~l QkWj lkfyM LVsV ystj ,fIydslu
¼th,ih 0133½

MsoyiesaV vkWQ lsou dEiksusUV MksflfydsV Xykl ohM~l]
¼th,ih 0147½

liksVZ Vws Vsi vkmVfjp de dyLVj bUuksoslu lasVj
¼VhvkslhvkbZlh½ ,V lsUVªy Xykl ,.M lhjSfed fjlpZ
bULVhP;wV dksydkrk vaMj izkseksfVax bUuksoslUl bu
bfUMfot qvy] LVkV Z ~lvi ,.M ,u,l,eb Z ]
¼ihvkjvkbZ,l,e½ Ldhe vkWQ Mh,ovkbZvkj ¼th,ih 1503½

,LVSfCylesaV ,.M vkijsluykbtslu vkWQ ,e,l,ebZ
izkS|ksfxdh QSflfyVslu lsaVj ¼th,ih 1502½

Qjojh 2013&tuojh 
2016

ebZ 2013&viSzy 2015

ebZ 2013&viSzy 2016

flracj 2013&vxLr 
2016

Tuojh 2014&fnlacj 
2015

Tkuojh 2014&fnlacj 
2016

Tuojh 2014&fnlacj 
2016

Tkuojh 2015&fnlacj 
2015

vxLr 2014&tuojh 
2017

Ukoacj 2011&vDVwcj 
2015

flracj 2014&vxLr 
2015

viSzy 2014&ekpZ 2016

Tkuojh 2014&fnlacj 
2016

MhbZvkbZVh

chvkj,u,l

Mh,lVh

Mh,lVh

Mh,y

Mh,lVh

,uVhihlh,y

Mh,lVh

MhbZvkjVh

chvkj,u,l

ch,vkjlh

Mh,lvkbZvkj

,u,l,ebZ
thvksMCY;wch
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43

44

45

46

47

48

49

50

51

52

53

54

55

tqykbZ 2006&twu 2015

fnlacj 2006&twu 2015

ebZ 2011&tqykbZ 2014

ekpZ 2014&Qjojh 2015

flracj 2013&ekpZ 2016

ekpZ 2015&Qjojh 2016

vDVwcj 2014&flracj 
2015

fnlacj 2014&flracj 
2015

Tkuojh 2007&flracj 
2019

viSzy 2014&ekpZ 2019

tuojh 2012&flracj 
2019

ekpZ 2013&fnlacj 2014

tuojh 2015&fnlacj 
2016

;wihlhlhch

ihlhvkj,

dqVh vklke gLrf'kYi 
osyQs;j lkslk;Vh

vkbZvkjMhVh

vkjvkbZvkbZlhvks

,ulhMhihMh

bZMhvkbZvkbZ

,uohlh,QMhlh

lh,ythth

th,edsoh

lhvks,ylhvksth

vksvkjMhvks

th;wtslhvks,lVh

,Eoh;saV ,;j DokfyVh ekfuVfjax ,V [kqtkZ ¼th,ih 1320½

bEizoesaV bu fMtk;u vkWQ Vusy fdYo QkjosVj ¶;q,y
,fQfl;sUlh vkWQ OgkbV os;j ikVjfy bUMfLVªt ,V [kqtkZ
¼th,ih 1322½

izksckbfMax VsFudy vflLVsal QkWj ,LVSfCylesaV vkQ ,
dkeu QSdfYV lsaVj ,V [kqtkZ ikVjh DyLVj ¼Vh,lih
0018½

Vsªfuax vkWu dsfedy ,uyfll ,.M fQftdy VsfLVax vkWQ
lhjSfed 21 eSVsfj;Yl ,.M izksMDV ¼th,ih 1328½

fLdy MsoyiesaV Vsªfuax Fkwz Vªsfuax de MsekULVªslu QkWj
lhjsfedl ,.M Xykl lsDVj lkslk;Vh ¼th,ih 1327½

LVMh ,.M fiz;s;jslu vkWQ fjiksVZ vkWu ,izkfiz;sV
VsDuksykftdy bUuksoslUl bu n izksMDlu izkslsl vkWQ
VsjkdksVk gSafMØk¶V~l ¼,l,lih 1319½

VsDuksykWth osLM bUVªsizsusjf”ki MsoyiesaV izksxzke ¼th,ih
1320½

fLdy vi&xzsMslu Fkwz Vh ,.M Mh izksxzke ¼th,ih 1330½

fopfjfLVd fjlpZ odZ bu Vsªfluy lhjSfed csLM vku
lksy tsy VsDuksykWth ¼th,ih 1207½

bfEifyesaVslu vkWQ bfUVxzsVsM ikVjh MsoyiesaV izkstsDV
QkWj MsoyieasV vkWQ xqtjkr LVsV ikVjh lsDVj ¼thy,ih
1218½

Ekbekbtslu vkWQ VsfLVax QSflfyVht ,V lhthlhvkjvkbZ
uksMk lsUVj ¼th,ih 2013½

izksD;qjesaV vkWQ bUMfDVoyh diqYM IykTek LisDVªksehVj
¼vkbZlhih½ fon fMtkLVj ,.M fM;ksukTM okVj bfDoiesaV
QkWj dsfedy ,uyfll ,V lh,lvkbzvkj&lhthlhvkjbZ]
ujksnk lsaVj vaMj 60&40 Ldhe vkQ xouZesaV vkWQ xqtjkr
¼th,ih 1217½

losZ vkWQ lhjSfed bUMfLVªt vkWQ xqtjkr Vw Qkb.M vkmV
VsfDudy izksCye@uhM~l ,.M ,DlIyksfjax n QkbfUMaXl
ckbZ ikflcqy ckbZ fjlpZ bUfLVP;wV~l ¼th,ih 1219½

Ø-l- 'kh“kZd dk;ZdkyQafMax ,tsalh
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1

2

3

4

5

6

7

8

9

10

11

ekpZ 2012&ekpZ 2016

tqykbZ 2012&twu 2015

Tkuojh 2013&vxLr 
2015

Tkuojh 2013&vxLr 
2015

tuojh 2014&fnlacj 
2015

vxLr 2013&ebZ 2015

Ukoacj 2013&ekpZ 2015

flracj 2014&fnlacj 
2015

vDVwcj 2014&flracj 
2015

Twku 2014&Qjojh 2016

tqykbZ 2014&vDVwcj 
2014

,uthvkbZ,y

,u,Qlh,y

dsvkbZ,oh,y

lhvkbZvkj,y

vkbZ,Qlh,ychlh,y

lhvkjlh

,oh,lVhlh,y

oh,lMCY;w,l,y

thth,y

,,ih,y

bUMhfotqvy

,DlIyksjslu vkWQ ikflfofyVht vkQ ;qfVykbtslu vkQ
fMdSyfl;e QkjQsV bu lhjSfed vfIydslUl ¼,l,lih
1216½

Ukosy uSuks Iyk.V U;wfVªlu ,IyhesaV ¼,l,lih 0613½

MsoyiesaV vkWQ gkbZ ,Y;qefu;k ,xzhxsV~l ÝkWe flfYyeSfuV
ohp lS.M ,.M bV~l vIyhdslu bu fjÝSDVjh dSLVkCysl
¼,,,lih 0423½

MsoyiesaV vkWQ oSY; ,MsM gkbZ ,Y;qfefu;k fjÝSDVjh
izksM~DV~l ÝkWe bf.M;u okDlkbV ¼,l,lih 0424½

IykTek Lizs dksfVax vkWQ flaFksfVd gkbMªkDlh ,isVkbV vku
esfMdy bEIykUV~l ¼Vh,lih 0020½

uSuksdsfedYl dSjsDVjkbtslu vkWQ g~;weu gs;j ¼,l,lih
0219½

MsoyiesaV vkWq ,Y;wfeuksflfydsV fjÝSDVjh izksMDV~l
;wfVykbftl fjÝSDVjh eSVsfj;y duflfLVax vkWQ
bUlqysVlZ oLV ¼,l,lih 0916½

dUlYVsalh QkWj lsfVax vi , dsfedy ysoksjsVªh ,V
,e@,l ch ,l MCY;w LVhy fyfeVsM [kqtkZ ¼lh,uih
1303½

dulYVsalh vkWu dsfedyh ck.MsM ikfyLM ,.M vuifyLM
xzsukbV VkbYl bu fMQjsUV ikflcqy dylZ ¼lh,uih
1304½

jksy vkWQ Vscqyj ,Y;qfefu;k bu jsflu ck.MsM ,Y;wfefu;k
dkfUVU;wvl dkfLVax fjÝSDjfjax ¼,l,lih 0425½

Vsªfuax vkWu dsfedy ,uyfll ,.M fQftdy VSfLVax vkWQ
jkW eSVsfj;Yl ,.M izksMDV~l ¼,l,lih 1318½

ÊxÉVÉÒ =qùÉäMÉÉå ºÉä |ÉÉ{iÉ {ÉÊ®úªÉÉäVÉxÉÉBÆ
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fodflr c`gn lqfo/kk,a
midj.k

dEiSDV LdSfuax bysDVªkWu ekbØksLdksi ;g cgqr mPp rki HkV~Bh % ;g HkV~Bh mPp xyukad fjÝSDVjh 
;kSfxdksa ds MsfUlfQdslu ds fy, iz;ksx fd;k tk,xkAdEiSDV gs vkSj bl ,d est ij bls lek;ksftr fd;k tk
rkieku dks 1800 fMxzh lsfYl;l rd c<+k;k tk ldrk gSAldrk gSA {kerkvksa esa lHkh izdkj ¼lkFk@fcuk lapkfyr ijr½
midj.k dks fjÝSDVjh foHkkx esa buLVkYk dj fy;k x;k gSAds uewuksa dks 40]000X¼fl)kar esa ;g 100 000 rd tk ldrk

gS½ rd cSd&LdSV~MZ bysDVªkWu best lfEefyr gSaA ;g
midj.k bZ Mh ,Dl ¼foUVw] ykbu LdSu ,.M eSfiax½ dk iz;ksx
djus okys fo'ys'k.k jpuk ds lkFk Hkh lqlfTtr gSA orZeku esa
bl foHkkx dks vkuykbu fu;r djds lsok }kjk laLFkku ds
lHkh foHkkxksa ds fy, [kksy fn;k x;k gSA ;g midj.k dks
ck;kslhjSfedl vkSj ijr foHkkx esa bULVkYk fd;k x;k gSA

={É®ú =`öxÉä ªÉÖHò ½þlÉÇ ¦É]Âõ`öÒ fjÝSDVjh inkFkks± ds FkeZy foczks xzkbfMax e'khu % ;g e'khu mi&¨ÉÉ<ÇGòÉäxÉ rd ds
'kkWd izfrjks/k ds fo'ks¹Érk ds fy, ;g HkV~Bh mi;ksx gksxkA fupys Lrj rd izfØ;k/khu fjÝSDVjh dPps inkFkks± ds lgh
fjÝSDVjh xeZ djus ,oa dwfyax pØ.kksa dh la[;k dks crk,xk filkbZ ds fy, iz;ksx fd;k tk,xkA mÙke ikmMj tsujs'ku
vkSj var esa dk;e 'kfDr dks ewY;kafdr fd;k tk,xkA midj.k fjÝSDVjht ds ÊºÉx]õË®úMÉ dh QSflfyVsV djsxkA midj.k dks
dks fjÝSDVjh Hkkx esa buLVkYk fd;k tk pqdk gSA fjÝSDVjh foHkkx esa buLVkYk dj fy;k x;k gSA

%

] X

%
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Lusfyax ygj HkV~Bh % midj.k dk iz;ksx dfVax irys xeZ blkslsfVd izsl ¼,vkbZih] ;w,l,½ % ªÉ½þ izsl
fQYe ijrnkj Vkby lSEiqYl@¶ySV lClVªsV~l ds fy, fd;k fu;af=r okrkoj.k ¼ukbVªkstu@vkxZu ds ,d ,fEo;sal esa 200
tk,xkA blesa 2 QhV ×2 QhV ds ,d vf/kdre lClVsªV gksrk MPa nù¤ÉÉ´É ds Hkhrj 200 fMxzh lsfYl;l ij dke djrh gSA
gS vkSj 1000 fMxzh lsfYl;l ds vf/kdre rkieku rd mBk;k l?ku ?kVdksa dks izsl dks iz;ksx Eò®úEäò esa QSfczdsVsM fd, tk
tk ldrk gSA HkV~Bh dks ujksnk vkmVfjp laLFkku esa bULVkYk ldrs g S aA lh,lvkbZvkj@,u,e,yls gkfly]
dj fn;k x;k gSA moidj.k&uku vkDlkbM lhjSfed foHkkx esa bULVky dj

fn;k x;k gSA

vkVksDyso º]õ®ú®ú ªÉÖHò ¼,l ,l 316½ % ªÉ½þ
midj.k&100 ¤ÉÉ®ú vkSj 200 fMxzh lsfYl;l rkieku ds ncko
ds Hkhrj xhys jlk;u ekxZ dk iz;ksx djrs gq, lw{e ikoMlZ ds ±ÉÆ¤É´ÉiÉ fefyax e'khu ¼,p,,,l] ;w,l,½ % rhu
la;ksx ds fy, iz;ksx fd;k tk,xkA bldh {kerk 2 yhVj dh

v{kh; e'khu lh,ulh fefyax izfØ;k ls lrg fefyax djds]
gSA midj.k dks laLFkku ds ujksnk vkmVfjp esa bULVkYk dj

[kkaps ns[kdj ;k cukdj fdlh Hkh fljSfed lrg dks
fn;k x;k gSA

{ÉÊ®úºÉÎVVÉiÉ iÉèªÉÉ®ú dj ldrk gSA e'khu ,d 650 ,e,e×350
,e,e ds Vscqy vkdkj dk gSA e'khu dks uSuks&vkWDlkbM
lhjSfed foHkkx esa LFkkfir dj fn;k x;k gSA

Vhth&MhVh, ¼1650 fMxzh lsfYl;l½ % midj.k dk
iz;ksx izfrfØ;kvksa ds igpku esa vkSj dPps inkFkks± ds fo'ys¹É.kksa
ds fy, fd;k tkrk gS tks Qk;fjax ds nkSjku gksrk gSA midj.k
dk fo'ks¹É vkÑfr fu;af=r okrkoj.k esa 1650 fMxzh lsfYl;l
rd mnhIru Vhth&MhVh,@Vhth&Mh,llh gSA midj.k
fjÝSDVjh foHkkx esa LFkkfir dj fd;k x;k gSA

s



87ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ2014-15´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

i
ze
q[
k 
l
`ft

r
 l

qfo
/k
k,
a

dk fo'ks¹É vkÑfr izkFkfed inkFkks± ds fy, vko';d vYVªk
mPp rki >ð¹¨ÉÉ gSA ;g HkV~Bh dks fjÝSDVjh foHkkx esa LFkkfir
dj fn;k x;k gSA

LikdZ IykTek flusVfjax HkV~Bh % HkV~Bh fljSfed ,.M
esVy ikoMlZ EòÉä ´É½ÖþiÉ VÉ±nù vkSj cgqr de le; ds Hkhrj
blds ifjHkkÊ¹Ér l?kurk ds fy, lcls fodflr vYVªk rho
izfØ;k rduhfd;ksa esa ls ,d gSA LikdZ IykTek lkbusVªhfjax
izfØ;k dks rhu rjhdksa ls fu;af=r fd;k tk ldrk gSA
,lih,l rduhdh dk eq[; ykHk dks mPp izR;{k bysfDVªd
/kkjk }kjk fuEure rkiØe ij ;qfuQkeZ Hkjko ,o dEiSDlu
gksrk gqvk lwfpr fd;k tkrk gSA LFkkfir ,lih,l HkV~Bh

HkV~Bh ¼1700 fMxzh lsfYl;l½ % HkV~Bh dk iz;ksx 2200 fMxzh lsfYl;l rkieku rd vkSj vf/kdre 80,e,e 
fjÝSDVjh eSVsfj;y@,xzhxsV~l ds Qk;fjax ds fy, fd;k MkbehVj ijrksa ds Åij ,d vf/kdre Hkkj 550kN rd igqap
tk,xkA HkV~Bh dks Ê®ú£èòC]õ®úÒ foHkkx esa LFkkfir dj fn;k x;k ldrk gS & buVZ ekgkSy esa fØ;kfUor gksus ds fy,A ;g
gSA vf/kdre 50kN ÅtkZ dk mi;ksx djrk gSA lkekU; lksfdax

uewuksa ds LoHkko d Åij vkfJr djrs gq, 5&20 feuV gS vkSj
laiw.kZ vfHkfØ;k pØ.k 100 feuV dk varjky ysrk gSA +¤É
rd yxHkx 140 vfHk;ku HkV~Bh ds }kjk l= fd;s x;s gSaA 
HkV~Bh dks ,uvkslhlhMh esa LFkkfir dj fn;k x;k gSA

HkV~Bh 1700 fMxzh lsfYl;l % HkV~Bh dk iz;ksx mPp
rki ij iw.kZ vkdkj fjÝSDVjh fczd ;k dSLVkosYl ds bl HkV~Bh

duQksdy ystj jkseu LisDVªksehVj % LisDVªksehVj dk
iz;ksx <kaps ds ewY;kadu ds fy, vkSj dkap ds Qksuu ÅtkZ ds
fy, fd;k tkrk gSA midj.k dkap foHkkx esa LFkkfir dj fn;k
x;k gSA
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LØhu fizaVj % fiazVj dk iz;ksx LØhu fiazfVax ds izfØ;k ls
gksdj dkap ds ijrksa@ys;jksa dks vkSj flfydku lksyj
dksf'kdkvksa ij dkap fljSfeDl dks vIykbZ djus ds fy, fd;k
tkrk gSA

pqacdh; cy lw{eLdksi % ekbØksLdksi esa 2&300K {ks=
rkieku dks doj ds fy, ,d lkbdksyqvj ds :i esa vkSj ± 9T

Xyksc ckDl&2 Nos ,u ,l ¼foxksj] ;w,lvks½
ckDl dk iz;ksx dSYuktsukbM ds mPp 'kq)rk dPpk inkFkks± ds
lqfo/kk ds fy, vkSj buVZ esa gSykbM dkapksa ds fy, vkSj
dUVsfeuslu ls cpus ds fy, ty Lora= okrkoj.kksa ds fy,
fd;k tkrk gSA midj.k dkap foHkkx esa LFkkfir dj fy;k x;k
gSA

mRiUu djus ds fy, ,d lqijdaMfDVax pqacd ds :i esa gSA
;g i)fr ¤É±É ºÉäxºÉ ¼1310 ½ cukus ds fy, Qkbcj vkfIVd
bUVjQjksehVj dk iz;ksx djrk gSA blesa ,d 12 fm/√Hz

iznw¹É.k Lrj gksrk gS] ,fEIyP;wM vkSj Qst eksMqyslu vkÑfr;ka
ekMy esa ntZ gSaA fitksLdSuj 30&100 m {ks= ds Hkhrj LdSu
djrk gSA ±Éä]õ®ú±É fjtksywlu 10 nm gSA midj.k dk iz;ksx
pqacdh; {ks=ksa ,oa ,d fofHkUu rkiØeksa ds Hkhrj uewuksa d izfrjkWfdax HkV~Bh&2 Nos ¼MsYVsd vkbZ,ulh] ;w,l,½ %
dks mRiUu djus ds fy, fd;k tkrk gSA ;g mPp ewY;HkV~Bh dk iz;ksx dkap ?kVdksa ds mfpr feJ.k dks ;ksX; cukus
ekbØksLdksi dks laLFkku ds lw{e <kapkxr inkFkZ foHkkx esads fy, jkfdax fØ;k ds varxZr mPp rkiØe ij dSYdkstsukM
LFkkfir dj fn;k x;k gSAdkapksa ds fy, fd;k tkrk gSA HkV~Bh dks dkap foHkkx esa LFkkfir

dj fy;k x;k gSA

%

nm
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izn'kZfu;ka %
fo'ofo|ky; dasnz vgenkckn esa gq, reke Hkkjrh; lhjSfedfluthZ gkoM+k 2014 esa lh,lvkbZvkj&lhthlhvkjvkbZ
,.M ,lksÊºÉ,¶Éu d lkFk ,d egRoiw.kZ lkZÉÒnkj ds :i esalh,lvkbZvkj us lw{e NksVk ,o ehfM;e bUVjizkbt ,.M
bl varjkZ"Vªh; izn'k Zuh dks lg;ksx fd;kAVsDlVkbYl foHkkx }kjk vk;ksftr fluthZ gkoM+k ¼31 tqykbZ
lh,lvkbZvkj&lhthlhvkjvkbZ ds nksuksa vkmVfjpksa ls vk,ls vxLr 2014 rd½ esa Hkkxhnkjh dhA ftyk iz'kklu gkoM+k
oSKkfudksa us bl fo¹É; ds izkS|ksfxdh Qksje esa O;k[;ku fn,vkSj gkoM+k okf.kT; pSEcj ,oa m|ksx bl volj ij nwljs
vkSj izfØ;k vk/kkfjr mi;kx djus okys vif'k'V ,oa lw{elg;ksxh FksA bl dk mn~?kkVu ^ljr lnu dkEIysDl* gkoM+k
izkS|ksfxdh }kjk QSfczdhVsM mRiknksa dk izn'kZu fd;kAeSnku esa fd;k x;kA bl fo¹É; esa lh,lvkbZvkj iSfofy;u dh

fo¹É;oLrq gkoM+k Qsl estj vif'k¹]õ fuLrkj.k leL;k esa Hkkjrh; fljkfed&2015
m|ksxksa ds :i esa ^^LoPN izfØ;kvksa dks viukuk** Fkk tks Ukjksnk vkmVjhp us 21&23 tuojh 2015 dks xqtjkr
o SK k fud h; vU; k s U ; fØ; k d h t:jr g S A fo'ofo|ky; izn'kZuh dsanz] vgenkckn es gq, lhjSfed inkFkZ]
lh,lvkbZvkj&lhthlhvkj vkbZ us fljSfed esEczsu fQYVlZ] e'khujh] vkiwfrZ ,oa izkS|ksfxdh ds fy, Hkkjr Eäò ,dek=
fjÝSDVjh <ÇV ,oa ,DlksfVd dkap ¤ÉÒMsM vkHkw¹É.k dks fn[kk;kA O;kikj ,oa usVofd±x IysVQkeZ dh vxqvkbZ djus okys bl
nwljs iz;ksx'kkyk,a tks bl ?kVuk esa lg;ksxh gq<È & nl´Éå okf¹ÉÇZd O;kikj esyk esa Hkkx fy;kA
lh,lvkbZvkj&,u,e,y ¼te'ksniqj½ vkSj lh,lvkbZvkj

gSafMØk¶V ,oa gS.Mywe ,Dliks¼Hkqous'oj½ lÉÓA
lh,lvkbZvkj&lhthlhvkjvkbZ ujksnk us vgenkckn

gkV] oL=iqj] vgenkckn esa tuojh 11&13] 2015 dk izoklh
Hkkjrh; fnol ds nkSjku vk;ksftr gSafMØk¶V ,oa gS.Mywe
,Dliks esa Hkkxhnkjh dhA VsjkdksVk ikVjh ij mRiknksa dks
vkmVjhp dh lkekftd Hkwfedk ds :i esa izkstsDV djus ds
fy, izn'kZuh LVkWy esas iznf'kZr fd, x,A

+xªÉ
,ekyfFk;k&2014

laLFkku us 2&3 Qjojh 2015 ds nkSjku te'ksniqj easxÉ®úksnk vkmVjhp us 11oh&12oha vDVwcj 2014 ds nkSjku
<ÆÊb÷ªÉxÉ ÊºÉ®úÉÊ¨ÉEò ºÉÉäºÉÉ<]õÒ ds 78osa okÌ¹Éd l= esa vk;ksftrvkbZvkbZVh, xka/khxÉMÉ®ú }kjk vk;ksftr fMtkbu ,oa bUuksos¶Éu
,d izn'kZuh eas HkkxhnkjÒ EòÒA,DLiks AMALTHEA esa Hkkxhnkj fd;kA

fljkfeDl 2014
ujksnk vkmVjhp us 4&6 fnlcj] 2014 esa xqtjkr

ekyk eksfr;ksa ds lkFk dkap ¤ÉÒbä÷b÷ gkj dsk fluthZ gkoM+k 2014 
esa lh,lvkbZvkj&lhthlhvkjvkbZ }kjk iznf'kZr fd;k x;kA

ºÉÒBºÉ+É<Ç+É®ú - ºÉÒÊVÉºÉÒ+É®ú+É<Ç xÉ®äúc÷É Eäòxpù ¨Éåä MÉÖVÉ®úÉiÉ EòÒ 
¨ÉÖJªÉ¨ÉÆjÉÒ ¸ÉÒ¨ÉiÉÒ +ÉxÉxnùÒ¤ÉäxÉ ¨Éä½þiÉÉ EòÉ º´ÉÉMÉiÉ
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Lkh,lvkbZvkj&lhVÉÒlhvkjvkbZ ¼25 vxLr 2014½ esa ,oa HkkSfrd ijh{k.k : bl dk;ZØe dks “kks/k laLFkku fodkl ,oa
izf'k{k.k ¼vkbZvkjMhVh½] dkuiqj] ¼;w-ih-½ }kjk izk;ksftr fd;k¤ÉÆMÉ¦ÉÚÊ¨É dyLVj vkWQ fjÝSDVjht ,lksf'k,lu ds
x;k vkSj vkmVjhp [kqtkZ esa 14-07-14 ls 19-07-14 ds nkSjku,u,l,ebZ lnL;ksa ds fy, fjÝSDVjh izf'k{k.k dk;ZØe
gqvkA yxHkx 4 Hkkxhnkjksa us dk;ZØe esa fgLlk fy;kA bleq[;ky;
dk;ZØe dks ml LFkku ij 01-08-14 ls 08-08-14 ds nkSjku 

dk;ZØe 25 vxLr 2014 dks FkkA ijh{k.k ds izn'kZu vkSj m|fe;ksa] i;Zos{kdksa ,oa fo|kfFkZ;ksa ds izk;kstu ij nqgjk;k
oSKkfudksa }kjk rduhdh |Éfrfuf/kRo vkSj fjÝSDVjh iSzfDVflt x;kA

FksA fopkj&foe'kZ ds nkSjku lk>hnkjksa us flfyeSfuV ,xzhxsV~l
,oa bUMkbtsl cSDlkbV] eSXukbl&dkcZu bZV bR;kfn ls gksdj
dsYlkb.M dSSÉä inkFkks±] fuEu lhesaV ,oa lY Qyks dLVscqy
f jÝ S D V j h e k u lg; k s x d s f od kl e s a
lh,lvkbZvkj&lhthlhvkjvkbZ vU;ksU;fØ;k dks vkokt
fn;k tks dyLVj ds izfr vkfFkZd ykHk ds gks ldrs FksA

feLVj ch ih fc;kuh] v/;{k] caxHkfe fjÝSDVjh dyLVj
vkSj MkW- ,evks;w lsu] tujy eSustj] ftyk lwpuk dsanz
¼MhvkbZlh½] nqxkZiqj] if'pe caxky ¨Éå Hkh bl volj ij cksysA
|ÉÊiÉ¦ÉÉÊMÉªÉÉå EòÉä laLFkku ¨Éå ={É±É¤vÉ +ÉvÉÖÊxÉEò xq.k lqfo/kk ºÉä ¦ÉÒ
{ÉÊ®úÊSÉiÉ Eò®ú´ÉÉªÉÉ MÉªÉÉA

[kqtkZ foLrkj dsanz

LVwfM;ks ikVjh ij Vh ,.M Vh dk;ZØe 3.0 yk[k #i,
EòÒ Mh,lVh }kjk izk;ksftr ifj;kstuk ds varxZr [kqtkZ
esa izf'k{kq ds fy, py jgk gSA

fljSfed dPpk inkFkZ vkSj mRiknksa ds jlk;fud fo'ys¹É.k

Ú

ekuo lalk/ku fodkl
,DLVªkewjy

B¨ÉBºÉB¨É<Ç ºÉnùºªÉÉä |ÉÊ¶ÉIÉhÉ EòÉªÉÇGò¨ÉEòÉ

izf'k{kq Cyw ikVjh&izek.k i=ksa ds lkFk

EòÉä]õVÉä´É® ú MÉÉÆ´É esa <dÇ ksÝsaMyh Cyw ikVjh cukrs gq, izf'k{kq
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dkap ,oa fljSfed foHkkx ij izf'k{k.k ,oa izn'kZu lq/kkj] ijh{k.k vkSj lhjSfed m|ksxksa ds o`f) ds fy, izf'k{k.k
dk;ZØe & dk;ZØe dk izk;kstu vkjvkbZvkbZlhvks] fØ;kdykiksa esa 'kkfey gq,A
jktLFkku ljdkj }kjk izk;ksftr fd;k x;k vkSj ;g pkj fljSfeDl dPps inkFkks± ds lkbdks&jlk;u fo'ys¹É.k ij
fofHkUu le;ksa 26 ebZ ls 25 twu] 29 vxLr ls 28 flracj izf'k{k.k ,oa izn'kZu dk;ZØe % dk;ZØe dks xqtjkr esa ,oa
2014] 15 vDVwcj ls 19 uoacj dks t;iqj esa gqvk] 2 ebZ vkSj xqtjkr ds pkjksa rjQ fljSfed m|ksx ds jlk;u fo'ys'k.k
29 viSzy] 2015 vof/k ds nkSjku rd tkjh jgsxkA cksu pk;uk vko';drkvksa dks dsVj djus ds fy, 21&25 viSzy 2014 ds
LVkjos;j ij igys nks dk;ZØe Cyw ikVjh ij rhljk nkSjku lapkfyr fd;k x;kA dk;ZØe dks mlh LFkku ij
dUlUVªsMsaV vkSj pkSFkk lhjSfed dPpk inkFkZ elyksa dks 23&27 Qjojh dks nksckjk fd;k x;kA m|ksx ls 23
fu/kkZfjr fd;k x;kA yxHkx 232 esa ls lHkh us Hkkx fy;kA izfrfuf/k;ksa esa ls lHkh us bl dk;ZØe esa Hkkx fy;kA
vkS|ksfxd izf'k{k.kksa }kjk vuqxfer O;k[;ku FksA d{kk,a t;iqj lgHkkfx;ksa us fljSfed dPpk inkFkks± ds izkiVhZt dk ewY;kadu
esa pyk, x;k vkSj dqN t;iqj vkSj fcdkusj esa ikVjh m|ksxkas djus ds fy, vko';d fofHkUu ijh{k.kksa ¼HkkSfrd ,oa
esaA jklk;fud½ ds O;ogk;Z ij varlZfØ; O;k[;ku vkkSj SÉSÉÉÇ dh

<Çdks&ÝsaMyh Cyw ikVjh esfdax rduhfd;ksa izf'k{k.k MÉ<Ç vkSj ckdh le; HkkSfrd ijh{k.k ds fy, r; fd;k x;kA
dk;ZØe ¼ysM Ýh Cyw ikWVjh½ % ®úÉ¹]ÅõÒªÉ fiNM+s oxks± foÙkh; igys dk;ZØe esa f'ko'kfDr ÊºÉ®úÉÊ¨ÉCºÉ m|ksx fyfeVsM
,o MsoyiesaV dkiksZjs'ku] U;w fnYyh ;g dk;ZØe dks 29-01- vgenkckn ds fy, vkS|ksfxd n'kZu tks nwljs esa uhy nhi
2015 ls 24-03-2015 ls jktLFkku esa lh/ks t;iqj ds EòÉä]õtsoj lhjSfed m|kxksa] vgenkckn esa gq, tks vafre mRiknksa esa tqM+s
xkao eas lapkfyr fd;k x;kA 28 mEehnokjksa dks bl dk;ZØe gq, ewY;ksa esa lkekU; dPps inkFkks± ds cnyko ds izfr O;fDrxr
ds varxZr izf'k{k.k fn;k x;kA vuqHko dks lgHkkxhnkjksa }kjk ysus ds fy, FkkA

foKku ,oa izkS|ksfxdh; O;fDr;ksa ds fy, fuEu rki 'kSf{kd
vk fV Z f LVd Ogkbo s;j % bl dk; ZØe dk s fons'kh fo|kFkhZ
,uvkbZ,e,Vh&Mh,lVh ifj;kstuk ds varxZr vgenkckn

feLVj vkywokfl;u ,fM;ksMksdqu] ,d ih-,p&Mh-Hkkjr ds bUVªsizsufjf'ki fodkl laLFkku }kjk iz;ksftr fd;k
fo|kFkhZ vkSj iqus ,oa izkS|ksfxdh]x;k vkSj lh,lvkbZvkj&lhthlhvkjbZ [kqtkZ dsanz esa 27-11-14
vksxcksekslks ds vkosfnr HkkSfrd]ls 16-01-15 ds nkSjku bl dk;ZØe dks lapkfyr Hkh fd;k

x;kA ljdkjh ikyhVsfDuDl fMxzh dkWystksa ,oa m|ksxksa ls y k M k d s , f d u V k s y k
iSarhl lk>hnkjksa us bl dk;ZØe esa Hkkx fy;kA fo'ofo|ky; ds foHkkx ls ,d

lgk;d izoDrk us MkW- lqtkrklh,lvkbZvkj&lhthlhvkjvkbZ xÉ®úÉänùÉ dsanz] ,d
nsoh] iz/kkukpk;Z oSKkfud]vkbZ,lvks 9001 % 2008 izekf.kr vkj ,.M Mh dsanz ds lfØ;
uSuksLVªDpMZ inkFkZ foHkkx dsrkSj ij vkjMh,Q ijaijkoknh fljSfeDl mRikn@izfØ;k

¼ck,a½ m|ksx esa okLrfod thou mRiknu dk izn'kZu vkSj ¼nk,a½ 
,d lgHkkxh dks izek.k i= fn;k tk jgk gSA
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ns[kjs[k ds varxZr lh,lvkbZvkj&rhljk nqfu;kk 'kSf{kd <x]ÇõxÉ ns'k esa ÊºÉIÉÉ Eäò ºlÉÉÊ{ÉiÉ +Éè®ú =qùÒªÉ¨ÉÉxÉ laLFkkuksa ºÉä pqus
foKku ¼VhMCY;w,,l½ lS.Mfot ijkLukrd Nk=o`fÙk dk;ZØe x,A 36 <x]ÇõxÉ esa ls 15 fo|kFkhZ vkbZvkbZVh ls] ,uvkbZVh ls 11
ds varxzr 2 twu 2014 dks lh,lvkbZvkj&lhthlhvkjvkbZ ls vkSj dkfydV o dydÙkk fo'ofo|ky; ls ,d-,d] if'pe
tqM+ x,A LokHkkfod MkbZ lsfUlVkbtj dk v/;;u ij mldh caxky izkS|ksfxdh fo'ofo|ky;] dksydkrk( dfyax laLFkku
'kks/k #fp % Mkb lsfUlVkbTM lksyj lsYl esa la;ksx] fo'ks¹Érk vkWQ vkS|ksfxd izkS|ksfxdh fo'ofo|ky;] Hkqous'oj]
,oa vuqiz;ksxA twu 2014 ls izHkkoh ,d ´É¹ÉÔªÉ dk;Zdky ds izkS|ksfxdh +EòÉnù¨ÉÒ] gqxyh] jktho xka/kh YÉÉxÉ izkS|ksfxdh

fy, mudh Nk=o`fÙkA fo'ofo|ky;] gSnjkckn vkSj egkjkhÉÉ izrki EÞòÊ¹É vkSj

izkS|ksfxdh; fo'ofo|ky;] mn;iqjAxzh"edkyhu bUVUlZ&2014 ds fy, vksfj,.Vs¶Éu

dk;ZØe

laLFkku us 15 ls 14 tqykbZ 2014 rd xzh¹¨Édkyhu

<x]õxÉÇÊ¶É{É dk;ZØe dk vk;kstu fd;kA lHkh 36 <x]ÇõxÉ FksA ;s



93

e
g
Ro
i
w.
kZ 
c
SB
d
sa

ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ2014-15´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

egRoiw.kZ cSBd
izks- fQfyi jlsy] ,Qvkj,l ds lkFk ¤Éè`öEòm|ksx lsalj gc ehV

m|ksx lsalj ½þ¤É ehV tuojh 9&10] 2015 ds nkSjku i z k s - fQfyi jlsy] ,Qvkj,l] fun s'kd]
laLFkku esa gq,A Mh,lVh&lh,lvkbZvkj lsalj gc] dksydkrk bjsVkbutsU;wesjcxZ ds fo'ofo|ky; teZuh vkfIVDl ds 'kks/k
ds varxZr ,d xSeqV vkWQ MkbojflfVQk;M izkS|ksfxfd;ksaA lewg us 19 fnlacj 2014 dks lh,lvkbZvkj&lhthlhvkjvkbZ
lHkk esa ¼i½ pk; ds xq.koÙkk ds fy, gS.MgsYM bysDVªkfud ukd dk nkSjk fd;kA mUgksaus QksVksfuDl ,oa Qkboj vkfIVDl
¼,pbZ,e½ tSls egRoiw.kZ iz'u] :ikarj.k rsy esa [kkst djus foHkkx esa 'kks/kfonksa ds lkFk ,d lHkk fd;k vkSj
okys Vsªl eks;kLpj ds fy, lsalj ¼ii½ lqfo/kktud esFksuksehVj lh,lvkbZvkj&lhthlhvkjvkbZ ds lkFk oSKkfudh; lg;ksx
vkSj ¼iii½ is;ty esa vlsZfud ds [kkst ds fy, ijh{k.k fdV dks dh laHkkoukvksa ij fopkj foe'kZ fd;kA
chl izkLisfDvo b.VjfizUosal ds izfr n'kkZ, x,A ckaXykns'k ds oSKkfud ds lkFk cSBd

MkW- JÉÉåb÷Eò®ú B¨É +ºÉnÖùVVÉ¨ÉÉÆ] lfpo] foKku ,oa

|ÉÉä. Ê¡òÊ±É{É ®úºÉä±É, B¡ò+É®úBºÉ Eäò ºÉÉlÉ ¤Éè`öEò
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izkS|ksfxdh ea=ky;] ckaXykns'k ljdkj us 2 ekpZ 2015 dks dh lgk;rk ds fy, ºÉ¨ÉOÉiÉÉ ,oa i;kZoj.k Ê´ÉÊ¶É¹]õ o`f) gkfly

laLFkku dk nkSjk fd;kA mUgksaus dkap ,oa fljkfed esa la;qDr djxÉÉ gSA mUgksaus crk;k fd lh,lvkbZvkj dSls foKku ,oa
lg;ksxkRed 'kks/k dk;ZØe ds laHkkoukvksa ds izfr funs'kd ,oa izkS|ksfxdh; cnyrs gq, lkoZHkkSfed ifjn`'; ds lkFk Lo;a
,Vh,e] lh,lvkbZvkj&lhthlhvkjvkbZ ds lkFk iquZfLFkr gks jgk gSA 72 ´É¹ÉÇ iqjkuh lh,lvkbZvkj i)fr dks
fopkj&foe'kZ fd;kA ukStoku ,oa xfr'khy cuk, j[kus ds mn~ns'; ls ukStoku

deZpkjhx.k dks lfEefyr djus dh t:jr dks Hkh izeq[krk ¨É½þÉ
iznku dh

MkW- ih-,l- vkgÚtk] Mhth] lh,lvkbZvkj us 19 flracj]
'kks/k cSBd %2014 dks laLFkku dk fujh{k.k fd;kA deZpkjhx.k ds lkFk ,d

ikjLifjd lHkk esa mUgkasus lh,lvkbZvkj ds dbZ oSKkfudh;] Lh,lvkbZvkj&lhthlhvkjvkbZ dh 49oha vkSj 50oha 'kks/k
rduhdh; ,oa iz'kklfud igyqvksa dks Hkh Li'kZ fd;kA mUgksaus lfefr lHkk,a Øekuqlkj 28 tqykbZ 2014 vkSj 14 tuojh 2015
lh,lvkbZvkj ds mn~ns'; dks dsoy 'kSf{kd cqf)erk gh ugha esa gqbZA nùÉäxÉÉås lHkkvksa esa] lnL;ksa us laLFkku ds izxfr ds lkFk
dgk cfYd eq[; mn~ns'; m|ksx ds lkFk tksM+ ysuk FkkA ns'k vius larks¹É O;Dr fd,A lfefr dk n`Î¹]õdks.k Fkk fd

lh,lvkbZvkj&lhthlhvkjvkbZ&Qkboj Xykl] lksy tsy]

uSuksLVªDpMZ eSVsfj;Yl] fjÝSDVjh] dUosx¶Éuy dkap] lhjSfed

esEczsu] ck;ksfljSfed ,oa ijaijkoknh fljSfeDl ds {ks=ksa esa

rkfdZd :i ls etcwr lewg gks pqds gSa vkSj izR;sd {ks= cM+s

egRo dks gkfly dj pqdk gSA ps;jeSu] MkW- Jhdqekj cuthZ]

½þÉä¨ÉÒ ts HkkHkk ps;j izksQslj vkf.od ÅtkZ foHkkx us tksj nsdj

dgk fd laLFkku dks ns'k esa mHkj jgs LokHkkfod vkSj vfr

fof'k¹]õ ifjn`'; ds lkFk idM+ cuk, j[kuh pkfg,A mUgksaus

chl tuojh 2015 dks oSKkfudksa dks lacksf/kr fd;k vkSj vkj

,.M Mh ds izca/ku ls lacaf/kr fofHkUu igyqvksa ij muds lkFk

,d C;ksjsokj okrkZyki Hkh fd;kA

funs'kd] lh,lvkbZvkj dk fujh{k.k
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vk;ksftr O;k[;ku

1

2

3

4

10-09-14

17-10-14

20-02-14

02-02-15

MkW- Vh- vks,dok] ofj’B mRikn izca/kd vkWQ
VhbZ,e] ,e@,l thvksy fyfeVsM] tkiku

MkW- ds dY;k.k lqUnje] QksVksfuDl ,oa
¼,yihvkbZ½ ds fy, iz;ksx'kkyk] Lohl QsMjy
bULVhP;wV vkWQ izkS|ksfxdh ,V ykmlsal
¼bZih,Q,y½ LohV~t yS.M

MkW- eukst pkS/kjh] ofj’V rduhdh; LVkWQ ,V
vksoUl dfeax foKku ,oa izkS|ksfxdh ;w,l,

izks- tkWu bjokbu fo'ofo|ky;] ls.Vª.b;wt
;wds

fjls.V MsoyiesaV bu ,pvkjVhbZ,e besftax
,.M ,ufcfVdy VsDuhDl

Lksyj ,uthZ gkosZfLVax Vw ehV xzksbax ,uthZ
fMek.M~l pSyUtsst ,oa vikpqZfuVht

ekMsfyax VªkUliksVZ Qsuksesuu bu bUVjus'kuy
Xyklesfdax

gkbVsEijspj ¶;w,y lsy ,ysDVªh] U;w
dEiksftlUl] ekbØksLVªDplZ ,oa flLVe QkWj
,fQfl,UV ;wfVykbts'ku vkWQ fjU;wosoqYl
¶;w,sy

1

2

3

4

5

03-04-14

09-05-14

09-05-14

26-11-14

22-01-15

MkW- t; lkg] jlk;u foHkkx] caxky
bathfu;fjax ,oa foKku fo'ofo|ky;] f'koiqj]
gkoM+k] if'pe caxky

MkW- , oUnksik/;k;] v/;{k ¼izkS|ksfxdh ,.M
O;kikj foHkkx½ lhMhbZ ,f'k;k fyfeVsM]
dksykdkrk

MkW- vkbZ ,u pØorhZ] v/;{k vkj ,.M Mh ,oa
D;w ih lh] dSfYM;lZ Hkkjr fjÝSDVjht
fyfeVsM] dksydkrk

MkW- fnfyi pUnz'ks[kju] eq[;] vkj ,.M Mh
dUFkky lS.Mfod ,f'k;k izkbosV fyfeVsM]
gkslj] rfeyukMq

MkW- ,- vt;?kks’k lh,lvkbZvkj&gkmV LVSafMax
oSKkfud] lh,lvkbZvkj jk’Vªh; laLFkku QkWj
varvZuq'kklukRed foKku ,oa izkS|ksfxdh
¼ l h ,lv k b Z v k j & ,uv k b Z v k b Z , lV h ½
fr#ouUriqje ,oa Mhu jlk;fud foKku]
'kSf{kd vkWQ oSKkfudh; ,oa bUuksoslu 'kks/k
¼,lh,lvkbZvkj½

v Dok.Ve MkWV~l Qkj ok;ksbaftfu;fjax ,.M 
lksyj lsYl

bUÝkLVDpj MsoyiesaV bu bafM;k ,.M jksy 
vkQ feujYl VsDuksykWth

dksyksoksjsfVo odZ foVfou dSyMfjt bafM;k 
vkSj lhthlhvkjvkbZ

ysVsLV MsoyiesaV vkWQ fgfyax flLVe bu 
Xykl ,oa fljSfeDl

QykojlsaV eksysdqyl ,oa lHkk,a QkWj 
lsaflax ,oa besftax vuqiz;ksxksa

varjkZ"Vªh; oDrk

jk"Vªh; oDrk

‘kh'kZdØ-l- frfFk oDrkxr

‘kh'kZdØ-l- frfFk oDrkxr
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vkarfjd laokn fo'ks¹É :i ls bUVªS.V Lrjksa ds 'kks/kfonksa dks izksRlkfgr djus ds

fy, gSA viSzy 2014 ls ekpZ 2015 ls yxHkx l=g O;k[kkuksalaLFkku us tuojh 2014 ls ,d ºÉÆ´ÉÉnù ¸ÉÞÆJÉ±ÉÉ dh 'kq#vkr
dk vk;kstu fd;k x;kA ;g rLohj ,d O;k[;ku l= esa ,ddhA laokn dk vk;kstu izR;sd eghus fd;k tk jgk gS ftlesa
fo|kFkhZ dks n'kkZ jgh gSAtqM+ok izoDrk vuqlj.k djrs gSaa izFke rks ,d ´ÉÊ®ú¹`ö oSKkfud

}kjk vkSj nwljk ,d 'kks/k +vªÉäiÉÉ }kjkA laokn dk vfHkizk; 

,d fo|kFkhZ }kjk laokn O;k[kku
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'kks/k leh{kk
1- ¸ÉÒ ÊºÉiÉäxnÖù eaMy] ´ÉÊ®ú¹`ö |ÉvÉÉxÉ ´ÉèYÉÉÊxÉEò dkap foHkkx vkSj izfr;ksfxrk ds ,d vfHkUu iSuy ds ÊxÉhÉÉÇªÉEòÉå esa ls

mudh Vhe dk bUuksos¶Éuy@iz;ksx vf/kÑr ´É¹ÉÇ 2013 ds ,d ds :i esa dk;Z fd;kA

fy, ,uvkjMhlh*,l <zÉÉä¦Éä¹ÉxÉ iqjLdkj ds fy, pquko 3- MkW- ih lqtkrk nsoh] iz/kku oSKkfud] lw{e <kapk vkSj inkFkZ
fd;k x;k gS] ^^lkekftd <zÉÉä´Éä¶ÉxÉ ds oxZ ds varxZr foHkkx dks fuEufyf[kr rjhds ls pquk x;k gSA
ukfHkdh; vif'k¹]õ bEeksfcykbtslu ds fy, fuekZ.k djus

(I) te'ksniqj esa Qjojh 2&3] 2015 ds nkSjku gq, Hkkjrh;
okys fo'ks¹É dkap chM~l dh izkS|ksfxdh nwljs ny lnL;ksa fljSfed ºÉÉäºÉÉªÉ]õÒ ds 78osa okf'kZd l= esa Hkkjrh;
esa lfEefyr gS % inkFkZ fo'ks'krk ,oa midj.k foHkkx ls fljSfed ºÉÉäºÉÉªÉ]õÒ ds VªkUtSDlu ds lEekuuh;
nksuksa] rduhdh vf/kdkjh MkW- fnikyh dq.Mq] ´ÉÊ®ú¹`ö iz/kku laikndA
´ÉèYÉÉÊxÉEò vkSj ¸ÉÒ vkyksd jk; pkS/kjh] ¸ÉÒ iz'kkar pkS/kjh]

(ii) Qjojh 10&12] 2015 esa t;iqj esa gq, 26oas
lsokfuo`Ùk iz/kku ´ÉèYÉÉÊxÉEò] QusZl foHkkx vkSj MkW- jatu

,evkj,lvkbZ ,th,e ds nkSjku Hkkjr ds inkFkZ 'kks/k
lsu] eq[; oSKkfud vkSj +vªÉIÉ] dkap foHkkxA iqjLdkj 5 lfefr lekt dk fof'k¹]õ lnL;A
yk[k dk gS vkSj ih,lth dkWyst izkS|ksfxdh dks;EcVwj esa

4- MkW- ¨ÉÞh¨ÉªÉ iky] ofj¹] oSKkfud] Qkboj vkfIVDl ,oaQjojh 25&26] 2015 ds nkSjku izLrqr fd;k x;kA
QksVksfuDl foHkkx dks ´É¹ÉÇ 2014&15 ds fy, jeu 'kks/k

2- MkW- vkj-,u cklq] izeq[k oSKkfud vkSj gsM] b±/ku [kaM vkSj
Nk=o`fÙk iqjLdkj iznku fd;k x;k gSA og Qkboj ystj

cSVjh foHkkx vkWQ lh,lvkbZvkj&lhthlhvkjvkbZ %
lzksrksa ds fy, ºÉÉmFkEiVu fo'ofo|ky;] ;wds esa dke

(i) 1 viSy 2014 ls izHkkoh Hkkjrh; inkFkZ laLFkku ds ,d Eò®åúMÉäA
lg;ksxh ds :i esa pus gq,A vkbZvkbZ,e Nk=o`fÙk

5- ¸ÉÒ LoIu dqekj ºÉÉ½þÉ] bathfu;fjax lsok,a foHkkx dks ebZIysd dks iq.ks bathfu;fjax dkWyst] iq.ks esa
2014 dks 31osa fnol ij bathfu;lZ laLFkku dk ,d,Vh,e&,u,eMh 2014 ds nkSjku gq, vkbZvkbZ,e
lg;ksxh pqu fy;k x;kA mUgsa Hkkjrh; bathfu;lZ laLFkkuiqjLdkj lekjksg esa 14 uoacj 2014 dks mUgsa izLrqr
}kjk pkVMZ bathfu;lZ ds LVkby ,oa ¶ÉÒ¹ÉÇEò dk iz;ksx fd;k x;kA
djus ds fy, vf/kÑr Hkh dj fn;k x;k gSA

(ii) 15] 2014 dks ,u,l,p,e ukWyst dSEil] dksydkrk

es gq, rhljs VkbEl ,uvkbZbZ foKku ifj;kstuk

]

1 +ÊiÉªÉ®ú jgeku ¨ÉÖ±±ÉÉ
 oSKkfudofj¹`ö

izkslsflax ,.M izksiVhZt vkWQ 
le Xyklsl vkSj ns;j 
uSuksdEiksftV~l vkWQ 

vkDlkbM ,.M 
pkydksysukbM flLVEl

MkW- ch dedj
iz/kkukpk;Z oSKkfud dkap 
foHkkx vkSj izks- fl)kFkZ 
eq[kthZ] esVyftZdy ,oa 
inkFkZ bathfu;fjax foHkkx 
tknoiqj fo'ofo|ky;

Z ofj¹`ö Tkknoiqj
fo'ofo|ky;
dksydkrk

ch MkDVksjy mikf/k;ka

fo'ofo|ky;@
laLFkku

Ø-la- uke ,oa inuke ‘kks/k 'kh’kZd i;Zos{kd ¼,l½
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8

fo'oukFk EÖÆòbÚ÷]
oSKkfud

t;ar eq[kksik/;k;] 
oSKkfud

{É®ú´Éä¶É vxzoky 
oSKkfud

ºÉÉè¨ªÉ ljdkj  ofj’B 
rduhdh; vf/kdkjh ¼2½

vuqjk/kk fe=k lh,lvkbZvkj 
ofj’B 'kks/k QSyks

tkWuh ºÉÉ½þÉ
lh,lvkbZvkj ofj’B 

'kks/k Qsyks

ºÉÖ¸ÉÒ Ê®úªÉÉ SÉGò´ÉiÉÔ 
ÊºÉBºÉ+É<Ç+É®ú

]

 ofj’B 'kks/k QSyks

flaFksfVd gkbMªksDl iSVkbV 
osLM baVªhxsVsM vksdqyj 

bEIyk.V~l QkWj ,fQfl,asV 
fjgSfofyVslu vkWQ g~;weu 
islsUV~l % ,u bufoVªks ,.M 
bu fooks,DlisfjesUVslu

efYVdEiksusUV lhjSfed] 
vkDlkbM ikoMj fiz;s;MZ 

ckbZ Lizs fijksfyfll VsfDud 
,.M QSfczdslu vkWQ LØhu 
fizVsM fDkd fQYEl QkWj 
,fIydslu bu lkfyM 
vkDlkbM ¶yw,y lsy

osfufQfl;slu vkWQ yks xzsM 
Dyst vkWQ dqVPp Hkqt 

fjtu ¼xqtjkr½ ,.M ns;j 
;qfVykbtslu bu VsªfMLuy 

lhjSfed okfMt

Qsfczdslu ,.M 
djSDVjkbts'ku vkWQ 

,MokaLM LVªDpMZ lhjSfeDl 
eSfVªDl uSuksdEiksftV~l

flaFksfll ,aM ,IyhdslUl 
vkWQ eslksiksjl ,Y;qfefu;k 
fQyEl MksIM fon esVy 

uSuksikfVZfdYl

MhQkesZlu vkWQ 
fØVylkfyM~l ,V uSuks Vw 

eSØks Ldsy

MkW- Mh clq] eq[; oSKkfud] 
chlhlhMh ,aM izksQslj 

eq[kthZ] funs'kd] us=ds;j 
,.M 'kks/k dsanz] dksydkrk

MkW- vkj ,u cklq izeq[k 
oSKkfud b±/kj lsy ,.M cSVªh 
foHkkx vkSj izks- ,p ,l eSVh 
vkbZ,u,bZ vfHkUu] izksQslj] 

ljdkjh dkWyst vkWQ 
lhjSfed izkS|ksfxdh] 

dksydkrk

izksQslj Vh 'kekZ] ¶;q,y ,.M 
[kfut bathfu;fjax Hkkjrh; 
Ldwy vkWQ [kku] /kuokn 

vkSj MkW- ,l-,u- feJk] izeq[k 
oSKkfud lh,lvkbZvkj] 

lhthlhvkjvkbZ]
vkmVjhp]ujksnk xqtjkr

MkW- izcy ds nkl] izeq[k 
oSKkfud ukWu vkDlkbM 

lhjSfeDl foHkk

MkW- xkSre näù] izeq[k
oSKkfud uSuksLVªDpMZ 
eSVsfj;Yl foHkkMÉ

MkW- vuwi ds eq[kksik/;k; 
izeq[k oSKkfud ,MokULM 
esdSfudy ,.M inkFkZ 

fo'ks¹Érk foHkkx vkSj izksQslj 
ril jatu feM~;k HkkSfrd
Ê´ÉYÉÉxÉ Ê´É¦ÉÉMÉ] tknoiqj 
fo'ofo|ky;] dksydkrk

Tkknoiqj fo'ofo|ky; 
dksydkrk

Tkknoiqj fo'ofo|ky; 
dksydkrk

Hkkjrh; LdwYl vkWQ 
ekbUl /kuokn 

>kj[k.M

tknoiqj fo'ofo|ky; 
dksydkrk

tknoiqj fo'ofo|ky; 
dksydkrk

Tkknoiqj fo'ofo|ky; 
dksydkrk

fo'ofo|ky;@
laLFkku

Ø-la- uke ,oa inuke ‘kks/k 'kh’kZd i;Zos{kd ¼,l½



99ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ2014-15´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

'
kk
s/k
 
l
e
h{
kk

9

10

ºÉÖ¸ÉÒ Ê®ú¨É±ÉÒ nsc jk; 
lh,lvkbZvkj ofj’B 'kks/k 

Qsyks

¶ÉÉUruq cklq

LVMh vkWQ ykbV xkbMs.l 
vkQ xzsfVax ,eokLM Iykuj 
oscxkbM~l ,.M IykLeksfud 

fogsfog;j vkQ esVy 
,EcsMsM uSuks QksVksfud 
fMokblsl Qkj izhlslu 

lsaflax

flaFksfll vkWQ iq.ks ,.M 
lfClfVu;sM La2 La2 La3 

,.M LVMh vkWQ ns;j 
ykWftd daMDlu fogSfo;j

MkW- ,l-ds- ¦Épùk izeq[k 
oSKkfud

MkW- ih lqtkrk nsoh 
iz/kkukpk;Z oSKkfud ,.M 

izksQslj ,uvkj oUnksik/;k;] 
vkbZvkbZbZ,lVh] f”koiqj

tknoiqj fo'ofo|ky; 
dksydkrk

Hkkjrh; laLFkku vkWQ 
bathfu;fjax foKku 
,.M izkS|ksfxdh 
¼vkbZvkbZbZ,lVh½
f'koiqj] caxky

1

2

3

4

5

6

7

8

9

vuqjkx jk;

JhÑ’.k izekf.kd

viÉuq uLdj

oksyqofl;u ,fMMksdqu

näùcfyuk etqenkj

lksue

lksue ¨ÉÉ<iÉÒ

lqeu ºÉÉ½þÉ

+Ê®úxnù¨É

SÉGò´ÉiÉÔ

ºÉÉ½þÉ

Mh,lvkbZvkj&tsvkj,Q
¼vkbZ,e,lihvkbZvkjbZ½

lh,lvkbZvkj&tsvkj,Q
¼,ubZVh½

;wthlh&tsvkj,Q ¼,ubVh½

Lh,lvkbZvkj&VhMCY;w,l
Qsyks

Mh,lVh&tsvkj,Q
¼vkbZ,u,lihvkbZvkjbZ½

Mh,lVh&tsvkj,Q
¼vkbZ,u,lihvkbZvkjbZ½

Mh,lVh&tsvkj,Q
¼vkbZ,u,lihvkbZvkjbZ½

Mh,lVh&tsvkj,Q
¼vkbZ,u,oihvkbZvkjbZ½

Lh,lvkbZvkj&usg: ihMh,Q

MkW- ih lqtkrk nsoh 
ukuLVDpMZ eSVªsfj;yl

MkW- ih- lqtkrk nsoh 
ukuLVDpMZ eSVsfj;Yl

MkW- lqfuxy tku  lksy tsy

MkW- {ÉÒ lqtkrk nsoh 
ukuLVªDpMZ eSVsfj;Yl

MkW- lkseukFk jk; lsUlj ,aM 
,DVq,spj

MkW- ¨ÉÞhÉÉ±É iky Qkboj 
vkfIVDl ,.M QksVksfuDl

MkW- vkj ,u cklq ¶;q,sIylsy 
,.M osVªh 

MkW- tqbZ pØorhZ 
ck;kslhjSfed ,.M dksfVax

MkW- ih lqtkrk nsoh 
ukuLVªDpMZ eSVsfj;Yl

k

01-03-14

01-04-14

02-04-14

02-06-14

01-07-14

01-07-14

01-07-14

04-09-14

10-10-14

lh- 'kks/k Nk=o`fÙk iqjLdkj

fofHkUu foHkkxksa ds lkFk MkDVksjy odZ dk vuqlj.k djus Nk=o`fÙk ;kstukvksa ds :i esa ckjg fo|kfFkZ;ksa us

dsfy, IysVQkeZ esa oSKkfudksa ds varxZr vius lEekuuh; lh,lvkbZvkj&lhthlhvkjvkbZ dks pqukA

fo'ofo|ky;@
laLFkku

Ø-la- uke ,oa inuke ‘kks/k 'kh’kZd i;Zos{kd ¼,l½

Ø-la- lnL; dk uke Qsyksf'ki ds uke i;Zos{kd@foHkkx dk uke izos'k frfFk
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10

11

12

näù¤É±ÉÒxÉÉ HkV~Vkpk;Z

MkW- yrk ®úÉ¨Éjf[k;kuh

ferkyh lsu

Mh,lVh&owesu oSKkfud

Mh,lVh&owesu oSKkfud

Mh,lVh&owesu oSKkfud

MkW- lqczr nklxqIrk fljSfed 
esEczsu

MkW- lqtkrk ?kks’k ljSfed
esEczsu

MkW- ufUnuh nkl ljSfed
esEczsu

f

f

29-10-14

13-11-14

13-11-14

Ø-la- lnL; dk uke Qsyksf'ki ds uke i;Zos{kd@foHkkx dk uke izos'k frfFk
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dk;Z'kkyk@lEesyu@laxks"Bh
varjjk"Vªh;

1

2

3

baVjus'kuy odZ'kkWi fu;j 
usV 'ksi eSuqQSDpfjax vkWQ 

|ÉÒºÉÒ¶ÉxÉ bathfu;fjax 
dEiksusUV~l

¼,u,u,l,eMCY;w 2014½

baVjus'kuy dkUÝsal vku 
bejftax eSVsfj;Yl % 
fo'ks’krk ,oa vuqiz;ksx % 

bZ,elh,&2014

izFke varjkZ’Vªh; lEesyu 
vku ,Y;qfefu;k ,.M nwljs 

dk;kZRed lhjSfeDl % 
,lh,Qlh&2015

5&6 Twu 2014

4&6 fnlacj 2014

11&13 ekpZ 2015

--------

f

lsaVj vkWQ ,Dlysal bu 
Bb÷´ÉÉÆºb÷ eSVsfj;Yl] HkkSfrd 
foHkkx jk’Vªh; izkS|ksfxd 

laLFkku] nqxkZiqj

Hkkjrh; ljSfed lkslk;Vh 
dksydkrk

izks- T;ks r etqenkj] 
Ê¨ÉÊ¶ÉMÉxÉ fo'ofo|ky; 
;w,l, izks- ch-ds- feJk] 

funs'kd]
lh,lvkbZvkj-
vkbZ,e,eVh

Ê´ÉÊ¶É¹]õ +ÊiÉÊlÉ lÉä

izks- dsu Mqjkst] 
funs'kd] LVhQslu 

laLFkku QkWj fjU;w,oqy 
ÅtkZ] fyojiwy] ;w-ds-

izks- bUnzu y eUuk 
funs'kd] vkbZvkbZVh 

dkuiqj
MkW- ,-ds- pV~Vksik/;k; 
rduhdh lykgdkj
ps;jeSu]Vhvkj,y&
Øksldh] fjÝSDVfjt 
fyfeVsM dksydkrk

f

h

]

eq[; vfrfFk@
vfrfFk lEeku

Ø-la- ‘kh’kZd vof/k lg;ksxh



102 2014-15ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ ´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

v
u
ql
a/k
ku
 ,

oa
 f
od

kl
 d

h 
:
ij

s[
kk

jk"Vªh;

1

2

odZ'kkWi vkWu ¤Éäsfld
fjÝSDVjh Qkj eSVsyftZdy 
bUMfLVªt % ilZisfDVo vkWQ 

bf.M;u eSVsfj;Yl

odZ'kkWi de fMekULVªs¶Éu
dk;ZØe vkWu ck;ksekl 

xSflQ ;lZ QkWj n osfufQV 
vkWQ Xykl ljSfeDl ,.M 
ikWVjh bUMfLVªt bu xqtjkr

k
f

20 ekpZ 2015

27 twu 2014

--------

ÅtkZ 'kks/k laLFkku] ubZ 
fnYyh] ekfVde dykdkjh 
cksMZ ,.M xzkeh.k izkS|ksfxdh 

laLFkku] xqtjkr LoPN 
mRiknu dsanz] xqtjkr ÅtkZ 

fodkl izkf/kdj.k ,.M 
m|ksx ,lksfl,lu vkWQ 

ujksnk ,.M Fkkux<+ xqtjkr 
liksVsZM ck; Losfnl ,tsUlh 

QkWj MsoyiesaV ,.M 
dkiksZjs”ku

MkW- ,-ds- SÉ]Âõ]õÉäik/;k;
rduhdh lykgdkj] 

ps;jeSu]
Vhvkj,y&Økslkfd
fjÝSDVfjt fyfeVsM 

dksydkrk

'kks/k Nk=o`fÙk fnol iqjLdkj foHkkx ¼i;Zos{kd % MkW- ,l-ds- ¦ÉpùÉ½ vkfIVDl osoxkbM~l esa 

izdk'k izksiSxslu ds IykLekfud uSuksLVªDplZ dk izHkkoAlaLFkku us 20 vxLr 2014 dks rhljs lQyrkiwoZd ´É¹ÉÇ esa

'kks/k Nk=o`fÙk fnol dk vk;kstu fd;kA dk;Z'kkyk dk 2- näù¤É®úiÉÒ ?kks¹É & dkap foHkkx@dkap foKku ,oa

vk;kstu izks- vt; dqekj jk;] funs'kd] Hkkjrh; bathfu;fjax izkS|ksfxdh foHkkx ¼i;Zos{kd % MkW- ds vUuiw.kkZ] mPp Dok.Ve
3+ 3+laLFkku foKku ,oa izkS|ksfxdh] f'koiqj }kjk fd;k x;kA ,fQfl,aV Eu ,oa Tb MksIM vdkyh&Ýh dl-Al

3+fofHkUu iqjLdkj fo|kfFkZ;ksa dks fn, x, tks uhps fn, x, gSa % esVkQkLQsV dkap % Ce lsfUlVkbtslu ,oa gkWLV ekfVªDl dh

HkwfedkAa½ ekSf[kd izLrqrhdj.k

lewg 2 % fodflr ,oa fØ;kRed lhjSfeDl %1- ikFkZ izfre nkl & lw{e <kapkxr inkFkZ foHkkx

¼i;Zos{kd % MkW- ih lqtkrk nsoh½ MkblsfUlVkbTM lkS;Z lsYl ds 1- lkSj´É ?kks¹É & lksy tsy foHkkx ¼i;Zos{kd % MkW- feyu
fy, QksVk,uksM~l vk/kkfjrZnO7SnO dk fodklA dkafr uLdj½ ekQksZykftdyh V~;wUM eslksiksjl dkWij2

vkDlkbMA2- ¨ÉèjÉÒ lkgk & Qkboj vkfIVDl ,oa QksVksfuDl foHkkx

¼i;Zos{kd % MkW- jÆtu lsu½ osij Qst Mksfiax rduhdh }kjk 2- Lokrh ljdkj & lksy&tsy foHkkx ¼i;Zos{kd % MkW-
la;ksftr mPp rkSj ij dq'ky yb MksIM ystj QkbojA lqfueZy tkuk½ yfFk;k sx z kQh }kjk e slk sLdsy

flfydk&fVVSfu;k 2Mh iSVuZ sol-gel iryk fQYe rg fd;k3- EòÉVÉÒ vkfjQ bLyke & b±/ku EòÉä{É]õEò ,oa oSVªh foHkkx
gqvk uSuksxksYMA¼i;Zos{kd % Mk- vkj-,u- cklq½ ds&MksIM yS.Fksue ftdksZuV %

3- ºÉÉªÉxiÉxÉ js&tSolhjSfed ,oa ijr foHkkx ¼i;Zos{kd %,fgMªksxu lijslu esEczsuA

MkW- tqbZ pØorhZ½ esFkksVªsDlkbM Mªx dk VscysV lq=of)dj.k
b½ iksLVj izLrqfrdj.k

vk/kkfjr ukosy uSukslhjSfed % fjmeSVksvkbM +ÉlÉÇ®úÉ½þÊ]õºÉ ds
lewg 1 % fodflr ,oa dk;kZUo;u dkap ,oa ijr %

fy, ,d u;h mipkj izfØ;kA
1- Ê®úEò pV~Vksik/;k; & Qkbcj vkfIVDl ,oa QksVksfuDl

[; vfrfFkØ-la- ‘kh’kZd vof/k lg;ksxh



103ºÉÒBºÉ+É<Ç+É®ú - EäòxpùÒªÉ EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, EòÉä±ÉEòÉiÉÉ2014-15´ÉÉÌ¹ÉEò |ÉÊiÉ´ÉänùxÉ

d
k;
Z'
kk
y
k,
a@

l
Ee
sy
u
@
l
ax
ksf
"B
;
ka

4- Js;klh pV~Vkik/;k; & lw{e <kapkxr inkFkZ foHkkx dejs ds rkieku ij Åaps ]õÉÎ¨ºÉEò ,D;q,l iqu®úRFkku ds fy,

¼i;Zos{kd % MkW- xkSre näù½ esLdksizksflVh O;ofLFkr D;qfcd ds fLFkj Ni uSukskfVZfdYl fjizkMs;wLM xszfQu vkDlkbM
lkFk bysDVªksLiu fVVSfu;k uSuks QkbclZA deiksftLV~l] ySxeqbj 2014 JÉÆb 30 {ÉÒ{ÉÒ 3209-3216

uSuksLVªDpMZ eSVsfj;Yl foHkkxAºÉ¨ÉÚ½þ 3 % fodflr bathfu;fjax vkSj LVªDpjy fljSfeDl %

2- loZJs¹`ö izkS|ksfxfd;ka1- +ÆÊEòiÉÉ cksl & lhjSfed esEczsu foHkkx ¼i;Zos{kd % MkW-

ufUnuh nkl½ c<+s gq, xSl i`FkDdj.k ds fy, eksfMQk;M i½ vklsZfud ds fuLrkj.k ds fy, izkS|ksfxdh vk/kkfjr
MhMhvkj thvksykbV esEczsuA lhjSfed esEcsu ¼ehfM;k rS;kjh ds fy, izfØ;k dks lfEefyr

djrs gq,½ vkSj vk;ju Hkwfe ty %2- eaftek HkV~Vkpk;Z & fodflr esdsfudy ,oa inkFkZ

fo'ks'krk foHkkx ¼i;Zos{kd % MkW- +xÉÚ{É dqekj eq[kksik/;k;½ lw{e fotsrkx.k % ¸ÉÒ LoPN etqenkj] ¸ÉÒ 'kqHksUnq lsu'kekZ]
ls lw{e Lrj ls MsUl dkslZ xzsu ,Y;wfefu;k dk LVªsu :i ¸ÉÒ [kksdu nkl] 'kqHksUnq ljdkj ,oa MkW- thlh ºÉkgwA
izHkkoA

ºlÉÉukarfjr % M/s ,uVsd esVy izk- fy-] ,ikVZesaV&1ch]
3- eukyh js & lhjSfed esEczsu foHkkx ¼i;Zos{kd % MkW- 50] tfru nkl jksM] dksydkrk] if'pe caxky

lanhi ljdkj½ fjQkbujh Vsy xSl ls gkbMªkstu ds ifjiw.kZrk
ii½ ukfHkdh; vif'k¹]õ bEekscykbtslu ds fy, fuEu

ds fy, dkcZu eksysdqyj lho esEczsuA
lksfM;e dkap chM~l ¼SiBNa-9.5½ dk fuekZ.k djus dh

laLFkku iqjLdkj izkS|kfxdh %
1- loZJs"B 'kks/ki= fotsrk % H&R tkuºÉxÉ eqacbZ ds lkFk izkS|ksfxdh ykblsal
a½ dkap fljkfeDl le>kSrs ds varxZr flrsUnq eaMy] vkyksd jk; pkS/kjh] fnikyh

dqaMq ,oa jaVÉu lsuA,l- ?kks¹É ,oa ,e ds uLdj % eslksiksIl ,Y;qfefu;k la;ksx

ds fy, vkSj dkaxks jsMds blds ,Mlksjfilu dq'kyrk ds fy, 3- l´ÉÉæRÑ¹]õ ifj;kstuk
fVªfoykWd ds dkihfyelZ dh le{k Hkwfedk vesfjdk lhjSfed

ekuo ds'k dh lw{e jlk;fud fo'ks¹Érk % dSfou djs 'kks/k
lekt dk nSfud] 2014]fdrkc 97] vkbZ,l,l&1 ihih

dsanz] psUubZ }kjk izk;ksftr ifj;kstuk la-SSP 0219
100&106 lksy VÉä±É foHkkx

ifj;kstuk vxz.kh % MkW- vuwi dqekj eq[kksik/;k;] fodflr
b½ inkFkZ vkSj vU;

jlk;fud ,oa inkFkks± dh fo'ks¹Érk foHkkxA
I½ tkuh ºÉÉ½þÉ vkSj xkSre Mh gkbyh vkMMZ D;qfod

4- ºÉ´ÉÉæiEÞò¹]õ lgk;rk djus okyk foHkkx % fcy foHkkx
eslksiksjl bysDVªksLiu SiO2 uSuksbclZ] jklk;fud

5- ºÉ´ÉÉæiEÞò¹]õ deZpkjh % ¸ÉÒ vej HkV~Vkpk;Z] lhfu;jdE;wfuds¶ÉUl] 2013] JÉÆb÷ 49] ihih 6322&6324] uSuksLVªDpMZ
LVsuksxzkQj] funs'kd lsyAeSVsfj;Yl foHkkxA

ii½ EòÉèsf'kd HkkSfed] , eq[kthZ] ,e ds feJk ,.M xkSre ns]
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ekuo lalk/ku fLFkfr

lh,lvkbZvkj eatwjh ,.M bZlh,Q

deZpkjh lekpkj

egRoiw.kZ ?kVuk,a

iz¤ÉÆ/ku lfefr ds lnL; 

laf{kfIrdj.k

fofo/k
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Ekkuo lalk/ku fLFkfr

lh,lvkbZvkj eatwjh B´ÉÆ bZlh,Q
A. okLrfod [kpZ

j[k&j[kko 170.000

,l D;w dSfiVy 8.431

;ksx 178.431

laiw.kZ ¼A+B½ 6001.409

B. deZpkjh DokVZj [kpZ

#i, yk[k esa
ckg~; uxnh ¶yks

deZpkfj;ksa dh la[;k 399
31 ekpZ 2015 ds vuqlkj

38

93

91

100

77

izk;ksftr
ifj;kstuk,a ,.M izsfe;k ?kVd lsok

1501-783 24-449 89-018 & 15-270 1630-520

jk;YVh ijh{k.k tkc odZ  rdfudh ;ksx

#i, yk[k esa

#i, yk[k esa

Hkqxrku ,oa HkÙkk 3244-766

dkWfUVUtfUlu 70-500

,pvkjMh &

j[k j[kko 165-000

jlk;fud@dUT;wEcYl 250-000

dk;Z ,oa lsok,a 85-685

midj.k 114-500

dk;kZy; midj.k &

QfuZpj ,.M fQfVaXl &

iqLrdky; fdrkcsa 4-014

iqLrdky; ys[k 95-986

lizk ifj;kstuk

usVoDMZ ifj;kstuk,a 1792-527

feysfu;e ifj;kstuk,a &

;ksx 5822-978

iz'kklfud deZpkjh

oSKkfudh; deZpkjh ¼xzsM 4½

rduhdh; deZpkjh ¼xzsM 3½

lgk;d deZpkjh ¼xszM 2½

lgk;d deZpkjh ¼xszM 1½
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deZpkjh lekpkj
lsokfuo`fÙk;ka %

fu;qfDr

¶ÉÉäEò ºÉ¨ÉÉSÉÉ®ú

¸ÉÒ ¨ÉvÉÖºÉÖnùxÉ MÉÉBxÉ, ´É. iÉEò. (2) EòÉÆSÉ |É¦ÉÉMÉ ºÉÒBºÉ+É<Ç+É®ú - ºÉÒVÉÒºÉÒ+É®ú+É<Ç EòÉ näù½þÉ´ÉºÉÉxÉ 6 +MÉº]õ

2014 EòÉä ½þÉä MÉªÉÉ* |ÉEòÉ¶ÉxÉ Ê´É¦ÉÉMÉ, ºÉÆºlÉÉxÉ EòÒ +Éä®ú ºÉä =xÉEäò +ºÉÉ¨ÉÊªÉEò ÊxÉvÉxÉ {É®ú MÉ½þ®úÉ nÖùJÉ |ÉEò]õ Eò®úiÉÉ

½èþ*

Ø-la-           Uke inuke lsokfuo``fÙk frfFk

1- Jh vkj-,l- ºÉ´ÉºÉÉxÉÒ ç/kku rduhdh vf/kdkjh 30-04-2014

2- Jh fo'kq ukFk ®úÉ¨É iz;ksx'kkyk lgk;d 30-04-2014

3- xksfoUnVÉÒ  >k ofj’B Vh-vks- ¼2½ 30-05-2014

4- fu'kk fo'okl ç/kku oSKkfud 30-06-2014

5- Jherh cqyk ?kks’k ofj’B rduhdh vf/kdkjh ¼3½ 30-06-2014

6- uferk nÙkk ofj’B rduhdh vf/kdkjh ¼3½ 31-08-2014

7- vkuUn jke ½þ±nù®ú ofj’B rduhdh ¼2½ 31-08-2014

8- MkW- ºÉÖ[ksUnq nsc ofj’B oSKkfud 30-09-2014

9- Jh LoIu dqekj ljdkj rduhdh vf/kdkjh 30-09-2014

10- Jh ºÉÖ¤ÉÉävÉ eaMy ofj’B rduhf'k;u ¼2½ 30-11-2014

11- Jh nhid pØorhZ lgk;d ¼bath½ xzsM&1 30-11-2014

12- MkW- iz.ko dqekj pkS/kjh ofj’B oSKkfud 31-12-2014

13- Jh f'kf'kj ds Ms foHkkx vf/kdkjh ¼th½ 31-12-2014

Jh

MkW-

Jherh

Jh

Ø-la-           Uke inuke lsokfuo``fÙk frfFk

1- jkekjko {ÉÉxÉÖMÉÖilÉÖ oSKkfud 13-08-2014

2- f'koYÉÉxÉiykfu oSKkfud 20-01-2015
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egRoiw.kZ ?kVuk,a

vkjVhvkbZ fØ;kUo;u

vkjVhvkbZ fØ;kUo;u Tepp vkmV®úÒp ºÉ½þ C±Éº]õ®ú bUuksos¶ÉxÉ dsanz EòÉ
fØ;kUo;ulwpuk dk vf/kdkj ¼vkjVhvkbZ½ Eäò 2005

VhvkslhvkbZlh ds lykg lfefr dh izFke lHkk 8 tqykbZds blds dkuwu EòÉ {ÉÖhÉÇ¯û{ÉähÉ {ÉÉ±ÉxÉ ÊEòªÉÉ MÉäªÉÉ
2014 dks laLFkku esa dh MÉ<ÇA mlh fnu VhvkslhvkbZlhfofHkUu vkosndksa ls 22 |É¶xÉ izkIr fd, x,A
dksydkrk ds fy, ,d lefiZr osclkbV dks Hkh 'kq: fd;klHkh ekeys laLFkku ds loZ lwpuk vf/kdkjh 
x;k rkfd izorZd Mh,lvkbZvkj ds |ÉÊiÉ vius izLrkoksa dks rst

}kjk lh/ks izkIr fd, x,A chl ekeyksa esa ls
dj ldsA dksbZ Hkh Hkkjrh; ukxfjd dk dke djus okys

dsoy ,d ekeyk gh ´É¹ÉÇZ 2015 ls Åij x;k] izksVksVkbIl@uewuksa@izfØ;kvksa esa izorZ fopkj/kkjkvksa ,oa
ckdh 21 dk larks¹Étud <ax ls fuLrkj.k fd;k x;kA ,d bldks vuqokn djs dh bPNk j[krs gq, Lokxr gSA
tkap fiNys ´É¹ÉÇZ ls VÉÉ®úÒ lÉÒ* =ºÉEòÉ Hkh le; ds Hkhrj VhvkslhvkbZlh dk;ZØe dks 'kh?kz djus ds fy,
fuLrkj.k dj fn;k x;kA 22 ekeyksa esa ls] 15 iz'kklfud lh,lvkbZvkj&lhthlhvkjvkbZ dks Mh,lvkbZvkj }kjk
ekeyksa ls Fks tcfd 5 foKku ,oa izkS|ksfxdh elyksa ds Fks vkSj O;fDrxr] 'kq#vkrksa vkSj B¨ÉBºÉB¨É<ÇBºÉ ¼{ÉÒvkjvkbZ,l,e½
,d laLFkku ds foÙkh; ,oa LVkslZ dh [kjhnkjh ºÉä ºÉÆ¤ÉÆÊvÉiÉ FkkA ;kstuk esa blds izksUufr djus oky ubZ izFkkvksa ds varxZr ,d

ifj;kstuk dks iznku fd;k x;k gSA bl dk;ZØe dks ns'k esa ubZfdlh Hkh ekeys dks fdlh lkoZtfud izkf/kÑr laLFkku ls
uhfr dks LdkmV djus ds mn~ns'; dks ysdj LFkkfir fd;kLFkkukarfjr ugha fd;k x;kA ´É¹ÉÇZ 2014&15 ds pkjksa pkSFkkbZ ds
x;k gSA {ÉÒvkjvkbZ,l,e dk Ldksi cktkj esa uohu fopkjksa dksfy, ´ÉÉÌ¹ÉEò okilh dks Hkkjrh; dsanzh; lwpuk vk;ksx ij
tksM+uk gSA vkSj bl dEiklsl mRiknksa@izfØ;k fodkl vkSjfu;fer :i ls viyksM fd, x,A lkoZtfud lwpuk
xzkgd cktkj esa muds izos'k dks tksM+uk gSA ihvkjvkb,l,e

vf/kdkjh ,pvkjMhlh] xkft;kckn esa ebZ 29&31] 2014 dks
;kstuk ds varxZr izLrko ds fy, ,d izdkj dks & tqykbZ

,isysV vf/kdkfj;ksa ,oa ihvkbZ;w,l ds fy, vkjVhvkbZ dkuwu 2014 ,oa tuojh 2015 esa dksydkrk ds vxz.kh lekpkj i=ksa
ds izHkkodkjh fØ;kUo;u ds fy, vf/kÑr ,d lHkk esa ¼vaxzsth] caxkyh] fganh ºÉÆºEò®úhÉÉå½ esa izdkf'kr fd;k x;kA
mifLFkr gq,A lwpuk ds vf/kdkj ds ckjs esa tkx:drk dks dk;Z'kkyk,a ,oa dSEilksa ,oa fDyfuDl dks fo|kfFkZ;ksa ,oa
laLFkkuksa ds lkoZtfud vaxksa] LVs'kufj;ksa bR;kfn esa lkadsfrd ¤ÉÉ®úÉºÉÉiÉ dY;k.kh vkSj gkoM+k esa bUVjfizU;kslZ ds fy,
yksxksa ,oa fLVdlZ ds iz;ksx ls gksdj tkjh fd;k x;kA vk;ksftr fd, x,A bu 'kq#vkrksa ds ,d urhts ds :i esa

izorZdksa ls izLrkoksa dh la[;k Rofjr dj nh x;hA
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11oka vkRek jke Le`fr O;k[;ku %
MkW- lkSj¦É iky] funs'kd] lh,lvkbZvkj ,ulh,y ¼iq.ks½ us

vxLr 2014 dks laLFkku ds LFkkiuk fnol ij X;kjgoÆk vkRek
jke eseksfj;y O;k[;ku fn;kA ckrphr dk 'kh¹ÉÇd Hkfo¹ªÉ ds
dk;Z laca/kh inkFkks± ,oa izkS|ksfxfd;ksa dks vkdkj iznku djus esa
jklk;fud foKku FkkA MkW- ,p-,l- ¨ÉÉ<iÉÒ] iwoZ funs'kd]
lh,lvkbZvkj&lhthlhvkjvkbZ us l= dh v/;{krk dhA

72oka lh,lvkbZvkj LFkkiuk fnol

72oka lh,lvkbZvkj LFkkiuk fnol tks'k&[kjks'k ds lkFk
26 flracj 2014 dks euk;k x;kA ¸ÉÒ th-,l- jkSiÉäyk]
¨É½þÉfuns'kd] ®úÉ¹]ÅõÒªÉ foKku laxzgky; lfefr] dksydkrk eq[;
vfrfFk Fks] tcfd lejsUnz dqekj] funs'kd] ®úÉ¹]ÅõÒªÉ foKku
laxzgky; lfefr] dksydkrk xsLV vkWQ vkWuj FksA eq[;
vfrfFk us foKku] foKku lk{kjrk ,oa ºÉÆSÉÉ®ú Ê´É¹ÉªÉ {É®ú ek/;e
vf/kÑr ºlÉÉ{ÉxÉÉ fnol O;k[;ku fnªÉÉA

bl volj ij chl ls´ÉÉfuo`fÙk;ksa dks izek.ki=] 'kkWy ,oa
dykbZ ?kfc÷;ka nsdj vfHkuanu fd;k x;kA tcfd 3izks- iky ds O;k[;ku dk Ê´É¹ÉªÉ x.kukRed jlk;u foKku
deZpkfj;ksa dks ÊVÉx½þÉåxÉä lsok ds iPphl ´É¹ÉÇ {ÉÚ®äú fd,] dykbZesa mudk ªÉÉäMÉnùÉxÉ FkkA mUgksaus jlk;u foKku esa x.kukRed

Hkwfedk dks tksj nsdj dgk vkSj izeq[krk nsdj ;g dgk fd
<xÉEòÉ dSls O;kolkf;d xf.kr EòÒ rduhfd;ksa EòÉä
dEI;wVs'kuy jlk;u foKku EòÒ fodflr gks ®ú½þÒ 'kk[kk ds
}kjk ekWysdqyj Lrj ij jlk;fud izfØ;kvksa EòÒ {É½þSÉÉxÉ djus
esa mi;ksx fd;k tk ldrk gSA

mUgksaus x.kukRed jlk;u foKku ij viuh iz;ksx'kkyk esa
fd, x, dk;Z ds dqN C;ksjs Jksrkx.k ds lkFk ¤ÉÉÆ]õiÉä ½ÖþB +{ÉxÉÉ
O;k[;ku lekIr fd;kA dey nklxqIrk] dk;Zokgd funs'kd]
lh,lvkbZvkj&lhthlhvkjvkbZ us ,d pkanh EòÉ Iysd oDrk
dks izLrqr fd;kA

fgUnh lIrkg
fgUnh lIrkg dk vk;kstu 10&16 flracj 2014 ds nkSjku

fd;k x;kA ,d fnu dh dk;Z'kkyk dk vk;kstu fd;k x;k
ftleas bl laLFkku ds 31 deZpkÊ®úªÉÉå dks fganh esa Ê]õ{{ÉhÉ vkSj

?kfM+;ka HksaV nh x;haA {ÉÊ®úú¹Énù deZpkjhx.k ds rhu ¤ÉSSÉÉå dks
+É±ÉäJÉxÉ djus esa izf'kf{kr fd;k x;kA dk;ZØe ds lekiu

ifj¹Énh; ijh{kkvksa esa foKku fo¹É;ksa esa 90 izfr'kr vkSj mlls
fnol ij] eq[; vfrfFk] izks- ¸ÉÒ Hkxoku jk;] |ÉJªÉÉiÉ

vf/kd vad gkfly djus ds fy, iqjLÑr fd;k x;kA
,UFkzksiksyksftLV vkSj iwoZ izksQslj vkbZvkbZVh [kM+MÉiqj us

deZpkjhx.k vkSj =xÉEäò +ÉÊ¸ÉiÉ tks fofHkUu lkaLÑfrd
‘foKku vkSj lekt’ Ê´É¹ÉªÉ {É®ú rhljk ½þÒ®úEò VÉªÉÆiÉÒ O;k[kku

izfr;ksfxrkvksa esa fotsrk cudj mHkjs] dks Hkh iqjLÑr fd;k
fn;kA fganh izfr;ksfxrk ds fotsrkvksa dks iqjLdkj fn, x,A

x;kA 'kgj ds Ldwyksa ls yxHkx 90 fo|kfFkZ;ksa us laLFkku dk
½þ{iÉä¦É®ú yacs lekjksg ds nkSjku vk;ksftr Ê´ÉÊ¦ÉzÉ |ÉÊiÉªÉÉäÊMÉiÉÉ+Éå

Hkze.k fd;k vkSj VÉxÉ fnol dk;ZØe ds Hkkx dss rkSj ij
esa çfrHkkfx;ksa us fgLlk fy;kA

iz;ksx'kkykvksa dk i;Zos{k.k ÊEòªÉÉA

oDrk MkW- lkSj ¦É iky EòÉä MkW- ,p-,l- ¨ÉÉ<iÉÒ vkSj ¸ÉÒ ds- nklxqIrk 
vkRekjke eseksfj;y O;k[;ku Iysd nsrs gq,A

izks- ¸ÉÒ Hkxoku jk; rhljk ghjd t;arh O;k[;ku nsrs gq,

Mr G S Rautela delivering Foundation Day lecture
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LoPNrk vfHk;ku

iz/kkuea=h ds ®úÉ¹]ÅõÒªÉ LoPNrk vfHk;ku ds ,d vax ds ¯ûi

esa] lh,lvkbvkj&lhthlhvkjvkbZ us lHkh dSEilksa dks lkQ

djds lfØ; rkSj ij ,d LoPNrk EòÉªÉÇGò¨É dk vk;kstu

fd;kA LoPNrk vfHk;ku ds iksLVj dbZ LFkkuksa ij iznf'kZr

fd, x,A ,d LoPNrk tkx:drk lHkk esa LoPN Hkkjr ¶É{ÉlÉ

29 flracj 2014 dks ±ÉÒ x;hA deZpkfj;ksa us

lh,lvkbZvkj&lhthlhvkjvkbZ, dksydkrk iÉlÉÉ xÉ®úÉäb÷É ´É

JÉÖVÉÉÇ EäòxpùÉäå ¨Éå bl egRoiw.kZ ¶É{ÉlÉ dks fy;kA

varjjk¹]ÅõÒ; efgyk fnol

laLFkku us varjjk¹]ÅõÒªÉ efgyk fnol EòÉä ¨ÉxÉÉxÉä ds fy, 8

ekpZ 1915 ,d O;k[;ku dk vk;kstu fd;k MÉªÉÉA

<ºÉEäò +xiÉMÉÇiÉ b÷Éì. º´ÉÉÊiÉ ¦É]Âõ]õÉSÉÉªÉÇ, ¡Öò±É ¥ÉÉ<]õ ¡äò±ÉÉä B´ÉÆ

¨ÉÖJªÉ ºÉÆ´ÉÉnùnùÉiÉÉ, +ÉxÉÆnù¤ÉÉVÉÉ®ú {ÉÊjÉEòÉ xÉä ‘50 ¶ÉäbÂ÷ºÉ +É¡ò

Ë{ÉEò : VÉäxb÷®ú <xÉ<ÇC´ÉÉÊ±É]õÒ <xÉ ºÉÉ=lÉ BÊ¶ÉªÉÉ’ Ê´É¹ÉªÉ {É®ú

´ªÉÉJªÉÉxÉ ÊnùªÉÉ*

jk"Vªh; foKku fnol

®úÉ¹]ÅõÒªÉ foKku fnol O;k[;ku 25 Qjojh] 2015 dks

izfl) oSKkfud izks- 'kadj ds iky] in~eJh vkSj iwoZ funs'kd]

Hkkjrh; lkaf[;dh laLFkku] dksydkrk }kjk fn;k x;kA mUgksaus

^^lk¶V eSuqyj ekbfuax % vfHk/kkj.kk] vuqiz;ksx vkSj Ê¤ÉMÉ b÷É]õÉ

¨ÉºÉ±Éä ij ,d O;k[;ku fn;kA
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¸ÉÒ- dey n lxqIrk] +vªÉIÉ

 r i  pØorhZ] 
iz'kklfud vf/kdkjh] lh,lvkbZvkj&lhthlhvkjvkbZ

MkW- ,l- Jhdkar] 
funs'kd]
lh,lvkbZvkj&jk’Vªh; esVSyqjft;e iz;ksx'kkyk] 
te'ksniqj&831007

MkW- v#.k ?kks’k] 
eq[; oSKkfud] lh,lvkbZvkj&lhthlhvkjvkbZ

MkW- ,p-,l- f=ikBh] 
iz/kkukpk;Z] oSKkfud] lh,lvkbZvkj&lhthlhvkjvkbZ

MkW-  nsok'kh’k cUnksik/;k;] 
iz/kkukpk;Z] oSKkfud] lh,lvkbZvkj&lhthlhvkjvkbZ

MkW- fu>qek d; y]
ofj’B oSKkfud] lh,lvkbZvkj&lhthlhvkjvkbZ

MkW- vfujc u vÉj]
oSKkfud lh,lvkbZvkj&lhthlhvkjvkbZ

 vf'ke ds gynj] 
|ÉvÉÉxÉ iÉEòxÉÒEòÒ +ÊlÉEòÉ®úÒ lh,lvkbZvkj&lhthlhvkjvkbZ

Vh-ds- HkV~Vkpk;Z] 
foÙk ,oa ys[kk fu;a=d] lh,lvkbZvkj&lhthlhvkjvkbZ

k
funs'kd lh,lvkbZvkj&lhthlhvkjvkbZ

¸ÉÒ- k l lnL; lfpo

lnL;

lnL;

lnL;

lnL;

k lnL;

k lnL;

¸ÉÒ- lnL;
]

¸ÉÒ- lnL;

izca/ku lfefr ds lnL;
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MkW- Jhdqekj cuthZ ps;jeSu
gkse  HkkHkk ps;j izk/;kid {É®ú¨ÉÉhÉÖ ÅtkZ foHkkx] 
Hkkjr ljdkj v.kq'kfDr Hkou] 
lh,l,e ekxZ] 
eqacbZ&400001

izks- foØe t;jke lnL;
izksQslj vkSj ps;jeSu] 
inkFkZ bathfu;fjax foHkkx 
Hkkjrh; foKku laLFkku 
cSaxyksj&560012

izks- o d HkV~Vkpk;Z] 
={É funs'kd] 
;kaf=dh; bathfu;fjax foHkkx] 
Hkkjrh; izkS|ksfxdh laLFkku] 
[kM+xiqj&721302

MkW- vkuan rfudsyk] 
izca/ku funs'kd] 
lar xkscsu 'kks/k Hkkjr] 
flxkfi vkfp bekjr 
¶yksj ua- 7] 18@3 :def.k y{ehifr jksM] 
bZxeksj] psUubZ&600008

izks- feyu ds l ;ky]
ofj’B izksQslj lrg HkkSfrd ,oa inkFkZ foKku foHkkx 

ukfHkdh; HkkSfrdh laLFkku] 
1@,lQ] fovÉÉuuxj] kYV ysd] 
dksydkrk&700064

mes'k pUnz] 
iwoZ funs'kd ¼vkijs'kUl½ 
jk’Vªh; bLikr fuxe fyfeVsM] 
fo'kk[kkiÙkue] LVhy IykaV] 
fo'kk[kkiÙkue&530031

MkW- ';ke ,l jko]
={ÉÉvªÉIÉ&rduhdh fljSfeDl 
dkckZsjS.Me ;wfuolZy fyfeVsM] 
vkS|ksfxd fljSfeDl] foHkkx] 
47&48 ,lvkbZihlhvksVh vkS|ksfxd dkEIysDl 
gkslj & 635126] rfeyukMq

h

l© h lnL;

lnL;

kU lnL;

ºÉÉ½þÉ
l

lnL;

lnL;

'kks/k lfefr ds lnL;
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iznhi [ks#dk lnL;
mi ps;jeSu ,eMh 
cksjksfly Xykl fyfeVsM 
[kUuk fuekZ.k gkml 
44 MkW- vkj th lÉb÷ÉxÉÒ ekxZ oyhZ] eqacbZ&400018

MkW- jFkhUnz ukFk nkl] lnL;
lgk;d tujy eSustj ,.M gsM 
fljÉfed izkS|ksfxdh laLFkku] 
ch,pbZ,y dkiksZjs'ku vkj ,.M Mh 
foHkkx Hkkjr gsoh bysfDVªdy fyfeVsM] 
eys'oje dkEIysDl ] 
iksLV&foKku laLFkku cSaxyksj&560012

MkW- ,l ¸ÉÒEòÉxiÉ lnL;
funs'kd]
lh,lvkbZvkj&jk’Vªh; vÉÉiÉÖEò¨ÉÇ iz;ksx'kkyk] 
te'ksniqj&831007

MkW- lkSj¦É iky] lnL;
funs'kd] ¼+ÊiÉÊ®úHò&pktZ½
lh,lvkbZvkj&dsanzh; xÉ¨ÉEò B´ÉÆ ºÉ¨ÉÖpùÒ jlk;fud +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ
ÊMÉVÉÖ¦ÉÉ<Ç ¤ÉvÉäEòÉ ekxZ] Hkkouxj&364002] 
xqtjkr

v'ofu xqIrk] lnL;
oSKkfud th] 
oSKkfud iÉÉlÉÉ vkS|ksfxd +xÉÖºÉÆvÉÉxÉ Ê¤É¦ÉÉMÉ]
izkS|ksfxdh Hkou U;w eSgjksyh jksM] 
ubZ fnYyh&110016

dey nklxqIrk] lnL;
dk;Zdkjh funs'kd] 
lh,lvkbZvkj&dsanzh; Xykl B´ÉÆ fljÉfed +xÉÖºÉÆvÉÉxÉ laLFkku] 
196 jktk ,l lh ¨ÉÊ±ÉEò jksM]
dksydkrk&700032

MkW- xkSre cuthZ] lnL; lfpo
eq[; oSKkfud] 
lh,lvkbZvkj&dsanzh; EòÉÆSÉ B´ÉÆ ÊºÉ®úÉÊ¨ÉEò +xÉÖºÉÆvÉÉxÉ laLFkku] 
dksydkrk&700032
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laf{kfIrdj.k
izk;kstd ,oa lg;ksxh

ABSTCL & vkfnR; fcjyk foKku ,oa izkS|ksfxdh daiuh fyfeVsM] eqacbZ
AAPL & ,yeSfVl ,Y;qfefu;k izkbosV fyfeVsM] dksydkrk
ARDB & ,;jksxÉÉìfVDl 'kks/k ,oa fodkl ifj"kn~] ubZ fnYyh
BARC & HkkHkk ijek.kq +xÉÖºÉÆvÉÉxÉ dsanz] eqacbZ
BMWS & ch,eMCY;w LVhy fyfeVsM] [kqtÉZ
BRNS & ukfHkdh; foKku +xÉÖºÉÆvÉÉxÉ ¤ÉÉäbÇ÷] eqacbZ
CRC & dSfoudjs 'kks/k dsanz] psUubZ
CIRL & dSyMsfjt Hkkjr fjÝSDVjht fyfeVsM] dVuh] e/; izns'k
COL & m|ksx dfe¶ÉujsV] xqtjkr
DAE & vk.kfod ÅtkZ foHkkx] ubZ fnYyh
DD & b÷cy Mh izkS|ksfxdh ¼ih½ fyfeVsM] eqacbZ
DE & IT & bysDVªkfuDl ,oa lwpuk izkS|ksfxdh foHkkx] ubZ fnYyh
DMSRDE & j{kk inkFkZ vkSj LVkslZ +xÉÖºÉÆvÉÉxÉ ,oa fodkl LFkkiuk] dkuiqj
DIT & lwpuk izkS|ksfxdh foHkkx] ubZ fnYyh
DIC & ftyk m|ksx dsanz] esjB
DL & j{kk iz;ksx'kkyk] tks/kiqj
DRDO & j{kk 'kks/k fodkl laxBu] ubZ fnYyh
DSIR & oSKkfud iÉlÉÉ +ÉètÉäÊMÉEò +xÉÖºÉÆvÉÉxÉ foHkkx] ubZ fnYyh
DST & foKku,oa izkS|ksfxdh foHkkx] ubZ fnYyh
EDI & bUVjfizU;ksjf'ki fodkl laLFkku] Hkkjr] xqtjkr
ERI, KACST & ÅtkZ 'kks/k laLFkku] fdax vCnqy flVh] foKku ,oa izkS|ksfxdh] lmnh vjc
GUJCOST & xqtjkr foKku ,oa izkS|ksfxdh lfefr] xka/khuxj
GMK & RTI & xqtjkr ¨ÉÉÊ]õEòÉ¨É dykdkjh ,.M xzkeh.k izkS|ksfxdh laLFkku] xka/kh uxj
GOG & xqtjkr ljdkj
GOUP & mÙkj izns'k ljdkj
GOWB & if'pe caxky ljdkj
IFGL-BCL & vkbZ,Qth,y&tSofljSfeDl fyfeVsM] dksydkrk
IITM & Hkkjrh; izkS|ksfxdh laLFkku] enzkl] psUubZ
IRDT & 'kks/k foHkkx ,oa izf'k{k.k laLFkku] dkuiqj
ISRO & Hkkjrh; varfj{k 'kks/k laxBu] cSaXyksj
KE & EòhÉÉÇ´ÉiÉÒ baVjizkbt] xqtjkr
KIAPL & dsjuhvksl Hkkjr ,Y;qfeusV izkbosV fyfeVsM] dksydkrk
MOM & [kku ea=ky;] ubZ fnYyh
MORD & xzkeh.k fodkl ea=ky;] ubZ fnYyh
MSME & lw{e] NksVs ,oa ehfM;e bUVjizkbtst] foHkkx] dksydkrk
MMSME & lw{e] NksVs ,oa ehfM;e bUVjizkbtst] ea=ky;] ubZ fnYyh
MNRE & xÉ´ÉÒxÉ ,oa uohuhÑr ÅtkZ ea=ky;] ubZ fnYyh
NBCFDC & jk"Vªh; fiNM+k oxZ Js.kh foÙkh; foHkkx] dkiksZjs'ku] ubZ fnYyh
NFCL & ukxktqZu QfVZykbtlZ ,oa jlk;u fyfeVsM] gSnjkckn
NGIL & fuV~Vk ftysfVu Hkkjr fyfeVsM] dsjyk
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NPL & ®úÉ¹]ÅõÒªÉ mRikndrk {ÉÊ®ú¹Énù] ubZ fnYyh
PGL & iksCl xzsukbV izkbosV fyfeVsM
NTPCL & xÉä¶ÉxÉ±É Fkjey ikoj dkiksZjs'ku fyfeVsM] ubZ fnYyh
PCRA & isVªksfy;e dUtjos'ku 'kks/k ,ºÉÉäsfl,'ku] ubZ fnYyh
RINL & ®úÉ¹]ÅõÒªÉ bLikr fuxe fyfeVsM] fo'kk[kkiÙkue
RCI & 'kks/k dasnz bekjr] gSnjkckn
RGNDWM & jktho xka/kh ®úÉ¹]ÅõÒªÉ is;ty fe'ku] ubZ fnYyh
RIICO & jktLFkku jkT; vkS|ksfxd fodkl dkiksZjs'ku] t;iqj
RUDA & xzkeh.k ukWu QkeZ fodkl ,tsUlh] t;iqj
SBMT & tSo fpfdRlk izkS|ksfxdh lfefiÉ ¼MhvkjMhvks½ ubZ fnYyh
SUB-DIC (B) & mi&ftyk m|ksx dsanz] ckadqjk
SUB-DIC (S) & 34 ftyk m|ksx dsanz] flfyxqM+h
TRL & VkVk fjQSDVjh fyfeVsM] csyi½þÉc÷
UPPCB & mÙkj izns'k iznw¹É.k fu;a=.k ifj¹Én] y[kuÅ
VSP & fotkx LVhy IykaV] fo'kk[kkiÙkue
VSSC & foØe ºÉÉ®úÉ¦ÉÉ<Ç Lisl dsanz] fr#ouariqje

+xªÉ
AMPRI & =zÉiÉ inkFkZ ,oa izfØ;k 'kks/k laLFkku] Hkksiky
BESU & caxky bathfu;fjax foKku fo'ofo|ky;] f'koiqj
CBRI & EäòxpùÒªÉ ¦É´ÉxÉ +xÉÖºÉÆvÉÉxÉ laLFkku] #M+dh
CCMB & lsyqyj ,oa ekWysdqyj thofoKku dsanz] gSnjkckn
CDAC & MkVkeSfVDl ,oa fodflr dEI;w]äõ¶Éu dsanz] dksydkrk
CDRI & dsanzh; +Éè¹ÉvÉ +xÉÖºÉÆvÉÉxÉ laLFkku] y[kuÅ
CECRI & dsanzh; bysDVªksjlk;u +xÉÖºÉÆvÉÉxÉ laLFkku] djk;dqM+h
CEERI & dsanzh; bysDVªkfuDl bathfu;fjax +xÉÖºÉÆvÉÉxÉ laLFkku] fiykuh
CFTRI & dsanzh; JÉÉnÂùªÉ izkS|ksfxdh +xÉÖºÉÆvÉÉxÉ laLFkku] eSlwj
CLRI & dsanzh; SÉ¨ÉÇ +xÉÖºÉÆvÉÉxÉ laLFkku] psUubZ
CMERI & dasnzh; ;kaf=dh; bathfu;fjax +xÉÖºÉÆvÉÉxÉ laLFkku] nqxkZiqj
CNR & ®úÉ¹]ÅõÒªÉ 'kks/k lfefr] bVyh
CSIR & oSKkfud ,oa vkS|ksfxd +xÉÖºÉÆvÉÉxÉ {ÉÊ®ú¹Énù] ubZ fnYyh
CSMCRI & dsanzh; xÉ¨ÉEò B´ÉÆ ºÉ¨ÉÖpùÒ jlk;u +xÉÖºÉÆvÉÉxÉ laLFkku] Hkkouxj
IICB & Hkkjrh; jlk;fud tho foKku laLFkku] dksydkrk
IICT & Hkkjrh; jlk;fud izkS|ksfxdh laLFkku] gSnjkckn
IIIM & Hkkjrh; bUVsxzsfVo esfMflu laLFkku] tEew
IIP & Hkkjrh; isVªksfy;e laLFkku] nsgjknwu
IMMT & [kfut ,oa inkFkZ izkS|ksfxdh laLFkku] Hkqous'oj
IMT & ºÉÚI¨ÉVÉÒ´É izkS|ksfxdh laLFkku] paMhx<+
NAL & ®úÉ¹]ÅõÒªÉ ´ÉÉÆiÉÊ®úIÉ iz;ksx'kkyk] cSaMÉyksj
NCL & ®úÉ¹]ÅõÒªÉ jklk;fud  iz;ksx'kkyk] iq.ks
NEERI & ®úÉ¹]ÅõÒªÉ i;kZoj.kh; bathfu;fjx +xÉÖºÉÆvÉÉxÉ laLFkku] ukxiqj
NISCAIR & ®úÉ¹]ÅõÒªÉ foKku ºÉÆSÉÉ®ú ,oa lwpuk »ÉÉäiÉ laLFkku] ubZ fnYyh
NISTADS & ®úÉ¹]ÅõÒªÉ foKku izkS|ksfxdh ,oa fodkl v/;;u laLFkku] ubZ fnYyh
NIIST & ®úÉ¹]ÅõÒªÉ +ÆiÉÊ´É¹ÉªÉÒ Ê´ÉYÉÉxÉ iÉlÉÉ |ÉÉätÉäÊMÉEòÒ ºÉÆºlÉÉxÉ] fr#ouUriqje
NML & ®úÉ¹]ÅõÒªÉ vÉÉiÉÖEò¨ÉÇ iz;ksx'kkyk] te'ksniqj
NPL & ®úÉ¹]ÅõÒªÉ ¦ÉÉèÊiÉEò iz;ksx'kkyk] ubZ fnYyh
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CSIR-CGCRI

CSIR-Central Glass & Ceramic Research Institute 

(CGCRI) was established in 1950 at Kolkata as one of 

the constituent laboratories under the Council of 

Scientific & Industrial Research (CSIR). The Institute is 

a premier R&D organization dedicated to harnessing 

S&T capabilities in the field of glass, ceramics, 

refractory and allied materials for the strategic needs 

and also for the industrial and economic developments 

of the country. Glass & Ceramics and allied materials 

are increasingly becoming the materials of choice in 

the emerging technological scenario and the Institute 

has been playing a significant role in these 

developments. CSIR-CGCRI is poised to take on the 

challenges of future.

Thrust Areas

F   Specialty Glasses

F   Fiber Optics & Photonics

F   Bioceramics & Coating

F   Non-oxide Ceramic & Composites

F   Ceramic Membrane Technology

F   Sensor & Actuator

F   Nanostructured Materials

F   Sol-Gel Processing

F   Refractory

F   Advanced Clay & Traditional Ceramics

F   Fuel Cell & Battery

Finger implants

Dr Jitendra Singh (second from right) launching 
the Confocal Microscopy product

Lab-scale membrane 
photo-bio-reactor for 
algal biomass production
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It gives me great pleasure to present a brief account of the key achievements of 
CSIR-Central Glass and Ceramic Research Institute (CSIR-CGCRI), Kolkata 
during 2014-15. 

I am happy to say that CSIR-CGCRI not only consolidated its position but 
advanced strongly in the core areas.  With adequate importance to the global 
perspective, we re-focussed our  priorities and reshaped the programmes to align 
with strategic national missions.

The intellectual productivity of the Institute was reflected in a significant number 
of research publications: One hundred and sixty three research papers were 
published in journals of repute. Five patents each were filed in India and abroad. It is 
a matter of justifiable pride that in the CSIR family, CSIR-CGCRI holds the fourth position with respect to the 
overall numbers of sanctioned patents held.  I am hopeful that the position  will improve in the years ahead.

According to the UNESCO Science Report: Towards 2030; most countries will  see research and 
innovation, as keys to foster sustainable economic growth and stimulate their development. As an Institute, 
CSIR-CGCRI too has always paid the greatest of attention to national security, public health, water, 
sanitation, energy and infrastructure. I am proud to say that the Institution surged ahead in all these spheres. 
Thus, the Institute has been true to its mandate of national development through inclusive growth in order to 
touch the lives of common masses.

 Relationship with industry grew substantially through stakeholder engagement with four 
Agreements/MoU being signed. The first of these was with Vinvish Technologies Pvt. Ltd, 
Thiruvananthapuram on the design and fabrication of All-Fiber Supercontinuum Light Source with application 
demonstration of Confocal microscopy. It is appropriate to reiterate here that the Confocal Microscope, which 
was launched on October 7, 2014 was hailed as a beginning geared towards the Prime Minister's global 
strategy entitled 'Make in India. The product was developed in Public Private Partnership mode under a 
CSIR's NMITLI project in collaboration with industry partner, Vinvish Technologies Pvt. Ltd. CSIR-CGCRI  
developed the Photonic Crystal Fiber  medium.

The second MoU was an agreement for joint collaborative research with CDE Asia Ltd., Kolkata. The third 
was the MoU signed with Nuclear Research Board, (BARC), Department of Atomic Energy, Mumbai for the 
development of seven component borosilicate glass beads for use to treat liquid radioactive waste. CSIR-
CGCRI not only optimized the project parameters but also carried out material characterization of the beads 
for bulk production and transferred the technology on request. The fourth MoU was signed with H&R 
Johnson, Mumbai, for the demonstration of manufacturing of low melting high soduium content borosilicate 
glass beads. The impact of these products/technologies to India's strategic sector is self-evident.

Sanitation and public health go hand in hand. In this sphere too the contributions of CSIR-CGCRI merit 
special mention. In close partnership with  the nodal laboratory (CSIR-NEERI) our Institute has taken up the 
responsibility to develop  ceramic membrane-based processes for removal of pesticides and heavy metals 
from water. In addition, CSIR-CGCRI would also fabricate coated ceramic membrane and module for 
microbial decontamination of surface water and also, scale up studies using newer adsorbents in the 
prototype mode. Interestingly, lead removal from synthetic solution through hydroxyapatite-coated 
membranes showed  a 97 % removal of lead, which is a  remarkable observation. Ceramic capillary 

Director’s Message
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membranes were integrated in the design and fabrication of a lab scale membrane photobioreactor of 1 litre 
capacity under our nodal lab project on advanced ceramic materials and components for energy and 
structural applications 

In this context it will not be out of place to mention another partnered project with CSIR-CECRI as the 
nodal laboratory wherein CSIR-CGCRI has been entrusted with the work package dealing with the chemical 
activation of natural membranes for covalent immobilization and detection of DNA of pathogenic bacteria. 
The findings indicate that n-butyl acetate modified eggshell membrane can act as a potential substrate for 
DNA immobilization  and subsequent detection.

In the Healthcare sector too CSIR-CGCRI has made significant contributions particularly in the field of 
developing novel CSIR technology for manufacturing tailored patient-specific bio-ceramic implants, 
biomedical devices and biosensors for clinical diagnostics at affordable costs. In this context, mention may be 
made of the fact that patent has been filed on the development of breathanalyzer sensor for diabetes. Several 
prototypes of finger joint implants were manufactured and tested  for mechanical and functional performance 
in cadaver in a local hospital. Clearance of ethical committee has been obtained from single centric clinical 
trials. During the period the Institute was also actively involved in the development of novel drug delivery and 
tissue engineering materials.

Tm-doped fiber lasers are expected to be deployed in various areas of medicine such as soft-tissue 
surgery in areas as diverse as urology, dermatology and ophthalmology. A stable lasing at 1.95µm 
wavelength with output power above 5 W has been demonstrated by CSIR-CGCRI. The Institute is hopeful 
about the results of the further investigations on the effect of the laser power on scarring, charring and ablation 
rate in live tissue cells, which are being carried out in consultation with medical practitioners.  

Specialty glasses have become a niche product of CSIR-CGCRI. During the period, the  supply of  20 MT 
RSW Glass blocks of different  sizes to BARC, DAE  as per the second Memorandum of Understanding was 
completed.  In line with an agreement signed last year,  8 MT of low sodium glass beads were also supplied to  
DAE through  H R Johnson, Mumbai. 

The Institute surged ahead in the development of semi-conductor and rare-earth co-doped glass 
nanocomposites for solid-state laser applications. Yb-doped laser fiber in large mode area configuration with 
high dopant concentration and reduced photo-darkening effect has been produced successfully through 
Vapour Phase Doping technique. 

Among the major scientific hightlights, a 

 combined technique of Fluorescence Correlation Spectroscopy and 
Confocal Imaging was developed  for detection of  early aggregation of  physiological protein alpha-synulein ; 
The phase formation of  ZTO, a potential candidate for application  as alternative   photoanode in Dye 
Sensitized Solar Cell  was noted without Kirkendall effect and. cube-shaped meso porous CuO was 
synthesised by sol-gel process with patterned structures which has potential catalytic application.

CSIR-CGCRI is also actively involved in human resource development.  In accordance with the MoU 
signed by CSIR with the Government of West Bengal with the novel and noble vision of creating a sustainable 
ecosystem of micro, small and medium enterprises to drive economic prosperity of the State, CSIR-CGCRI 
was charged with the responsibility of carrying forward the activities as the nodal laboratory. The Technology 
Facilitation Centre (TFC) was set up in the institute last year to facilitate technology interventions by serving 
as a bridge between the entrepreneurs (existing and aspirants) and research institutions (all CSIR sister 
laboratories and knowledge partners outside the CSIR network).  

All clusters, irrespective of their standard of operation, need technology interventions from time to time. 
Focus must also be directed to aspects such as access to better raw materials, improved infrastructure, skill 
up-gradation, better design techniques, reduced wastage, enhanced energy efficiency, better adherence to 
emission norms, improved products in line with global demands, diversification of products in sync with 
customer expectations etc., for overall improvement of the cluster. I am glad to say that a very well-
appreciated Refractory training programme was organized for MSME members of the Bangabhumi Cluster of 

novel epitaxial growth of SiC nanocrystals embedded in carbon 
rich amorphous SiC films was deposited using liquid polycarbosilane as precursor. This material has potential 
application in fabrication of  LEDs; A
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Refractories Association. The participants expressed great interest in the development of calcined raw 
materials, low cement and self-flow castables, refractory value addition through sillimanite aggregates and 
indigenous bauxite, as well as the magnesia-carbon bricks. 

CSIR-CGCRI's participation at Synergy Howrah was welcomed by all stakeholders. The Theme of the 
CSIR Pavilion during Synergy Howrah-2014 was ADOPTING CLEAN PROCESSES. Many of Howrah's 
industrial units and iron foundry etc., use traditional  methods that are quite polluting in nature. There is a 
major problem of effluents and waste management. The need for technology interventions is therefore, acute. 
CSIR-CGCRI's ceramic membrane filters, glass beaded jewellery and refractory bricks on display attracted 
the attention of many entrepreneurs and public.

The Outreach at Khurja has been instrumental in training a large number of artisans over the years.  
During the period the Outreach organized among many events, the T&D programme on studio pottery under 
a DST-sponsored project. Chemical analysis and physical testing of ceramic raw materials and products, 
Bone china/stoneware, eco-friendly Blue pottery, Low temperature artistic whiteware and ceramic raw 
materials are other areas where industry personnel and  artisans were trained. 

The Outreach at Naroda; an ISO 9001: 2008 certified R&D centre is carrying out impressive R&D on 
traditional ceramics, product/process improvement, as well as testing and training. Naroda Outreach 
provided crucial support to the international exhibition Ceramics Asia-2014 as an event partner along with the 
Indian Ceramic and Tiles Association.  Industry has consistently demonstrated sustained interest and active 
participation in the programmes organized by the Outreach. I am confident that this interaction will grow in 
strength in future..

CSIR-CGCRI's commitment to training the young scientists is reflected in the ongoing courses at AcSIR 
and in the much awaited annual Summer Internship Programme.

Outstanding performance calls for exceptional personnel. I am happy to say that this year many of our 
colleagues were publicly lauded and received many laurel and awards. Prominent among  these awards is 
the NRDC Innovation Award (2013) given to Mr Sitendu Mandal and his team for innovation/invention of 
Technology of Manufacturing Special Glass Beads for Nuclear Waste Immobilization. This was under the 
category of Societal Innovation. Dr R N Basu, Head, Fuel Cell and Battery Division was elected as Fellow of 
the Indian Institute of Metals and the IIM plaque was presented to him during the ATM-NMD 2014 at Pune. Dr 
P Sujatha Devi, Head, Sensor and Actuator Division, was elected Hony. Editor of the Transactions of the 
Indian Ceramic Society and also, Executive Member of the Council of Materials Research Society of India. Dr 
Mrinmay Pal, Senior Scientist, Fiber Optics and Photonics Division received the prestigious Raman 
Research Fellowship for 2014-15. Mr Swapan Kumar Saha, Sr. S.E., Engineering Services Division was 
elected as Fellow of the Institution of Engineers (India). These peer-recognitions reflect the high regard 
earned by CSIR-CGCRI scientists and engineers and fills me with great hope for the uninterrupted success of 
the Institute in future.

Infrastructure complements human resource. Both are the assets of a laboratory and must be 
continuously enhanced and upgraded. I state with happiness that the year under review was marked by 
phenomenal improvement in the infrastructure of the Institute. New characterization facilities were set up. 
Sophisticated equipment to facilitate cutting-edge research were installed. The impact of the new equipment 
such as Compact Scanning Electron Microscope, Raising Hearth Furnace, High Temperature Furnace, 
Annealing Lehr Furnace, Spark Plasma Sintering Furnace, Rocking Furnace etc., along with Vibro Grinding 
Machine, Vertical Milling Machine, Confocal Laser Raman Spectrometer, Screen Printer and Autoclave with 
Stirrer to name a few, are expected to foster an enhanced research ecosystem and also encourage the young 
students and researchers to carry out work of superior quality.

 A number science luminaries visited the Institute. Notable among them was Prof Phillip Russell, FRS, 
Director, Max Plank Research Group for Optics, University of Erlangen-Nuremberg, Germany who visited the 
Fibre Optics and Photonics labs and  held discussion for scientific collaboration. Dr Sourav Pal, Director, 

thCSIR-NCL gave away the coveted  11  Atma Ram Memorial Lecture in CSIR-CGCRI on the foundation day of 
the Institute.



Under Prime Minister's  Cleanness campaign, on October 2, 2014 the staff of the Institute  took to 
Swachch Bharat Pledge.  In general, the visibility, transparency and cleanness  of the Institute was kept to 
high standards throughout the period. A positive outcome of such standards was the influx of 12 bright 
research students from overseas and within country into Institute's R& D system under prestigious fellowship 
schemes of country's prominent S&T establishments.

I have great faith in our students and young researchers. In next few years from now, about one third of  
the present manpower will superannuate. I trust that with more young staff and their dedicated efforts, the 
Institute will  be poised for a new destiny and future. Towards this end, let all of us rededicate ourselves and 
work hard to translate our ideas into product and services for the benefit of common man.

Date :  March 31, 2015 K Dasgupta

Place:  Kolkata             Acting Director
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Salient 
Achievements

In the fiscal year 2014-15,CSIR-CGCRI carried forward the network projects both as nodal laboratory 
thand as partners  with other CSIR laboratories that are being funded under country's 12  Five year plan by the 

parent body CSIR.  Several new projects were initiated with the financial support of other government 

departments and PSUs, the private sector and foreign bodies. Like previous years, the noteworthy 

observations obtained from   these projects were published in the high impact SCI journals. Technology 

agreements were signed with the organizations in the strategic and industrial sectors for collaborative 

research and technology development. The slew of  major achievements are as follows:

?First commercial module of Confocal Microscope using the  Non- linear Photonic Crystal Fiber (NPCF) 

developed by CSIR-CGCRI with the industrial partner Vinvish Technologies, Thiruvanathapuram 

demonstrated to the members of the Monitoring Committee of a project 'Design and Fabrication of all 

Fiber Supercontinuum Light Source with Application Demonstration on Spectroscopic 

SignatureDetection” completed under CSIR's NMITLI scheme. Product launched by Dr Jitendra Singh, 

the then H'onble  Minister of  State for Science & Tecchnology & Earth Sciences and VP-CSIR on 

October 7, 2014

?A project entitled “Multifunctional Nanocomposite Materials for Low Temperature Ceramic Fuels” 

awarded to Institute under INDIGO, European Union-DST, India programme

?Completion of supply of  20 MT RSW Glass blocks of different  sizes to BARC, DAE and the second 

Memorandum of Understanding  accomplished

?Supply of 8 MT Low Sodium Glass Beads to DAE through  H R Johnson, Mumbai

?Manufacturing and testing of several prototypes of finger joint implants  for mechanical and functional 

performance in cadaver in a local hospital; Ethical committee clearance obtained from single centric 

clinical trials

?Finding of n-butyl acetate modified eggshell membrane as  a potential substrate for DNA 

immobilization  and subsequent detection

?Demonstration of Yb-and Tm doped  fiber lasers with output powers up to 20 W @ 1 µm and 5W @ 1.95 

µm  wavelengths respectively using fibers fabricated in-house

?Development of FBG sensor array and embedding in test concrete structure in SERC, Chennai. 

Preliminary results encouraging

?Designing and fabrication of a lab scale Membrane Photobioreactor  of  one  litre capacity integrating 

ceramic capillary membranes for algal production 

3 ?Procurement  of ceramic membrane modules for installation of iron and arsenic removal plant  of 80 m

xii



/hour capacity in the Malda District of West Bengal under Rajiv Gandhi National Drinking Water Mission 

of Govt of India 

?Alumino silicate refractory containing 30% and 40 % alumina  successfully developed using 50% solid 

waste containing insulator waste and grog from used bricks; Properties achieved at the laboratory 

scale found at par with the standard specification 

?The Detailed Project Report of Bangabhumi Refractory Cluster Association, Asansol vetted by CSIR-

CGCRI for establishment of a Common Facility Centre  under Micro, Small ,Medium  Enterprises in the 

region

?Development of a combined technique of Fluorescence Correlation Spectroscopy and Confocal 

Imaging  for detection of  early aggregation of  physiological protein alpha-synulein; Phase formation of 

ZTO, a potential candidate for use as alternative   photoanode in Dye Sensitized Solar Cell observed 

without Kirkendall effect; Synthesis of  cube-shaped meso porous CuO by sol-gel process with 

microcarpet-like pattern structures for potential catalytic application. Salient observations published in 

high impact journals

?Synthesis and optimization of a unique inorganic based molecule  similar to an antacid with 1.5 to 2 

times higher acid neutralizing capacity than the presently  available inorganic based antacids

?Participation of Khurja and Naroda Outreaches in CERAMIC ASIA-2014 and  deliberations on issues of 

challenges for ceramic industry and globalization; A large number of T&D programmes organized

?Installation of a number of major equipment: Spark Plasma Sintering Furnace along with a number of 

other high temperature furnaces, Compact Field Emission Scanning Electron Microscope, Vibro 

Grinding Machine, Autoclave with Stirrer, Hot Isostatic Press, Vertical Milling Machine, Glove Box,  

Screen Printer, TG-DTA,  Confocal Laser Raman Spectrometer to enhance R&D infrastructure

?Installation of Grid Connected Solar Voltaic Power Plant by Institute's Maintenance Department on the 

rooftop of Scientific & Industrial Research Apartments in  Kolkata

th ?August 26, 2012: Dr Sourav Pal, Director, CSIR-NCL delivered the 11  Atma Ram Memorial Lecture 

?October 2, 2014: Staff administered to Swachch Bharat Pledge under Prime Minister's  Cleanness 

campaign

?December 19, 2014: Prof Phillip Russell, FRS, Director, Max Plank Research Group for Optics, 

University of Erlangen-Nuremberg, Germany visited  CSIR-CGCRI and held discussion with 

researchers at the Photonics & Fibre Optics Division for possibilities of scientific collaboration

?NRDC's Innovation Award for the Year 2013 for innovation / invention of “Technology of Manufacturing 

Special Glass Beads for Nuclear Waste  Immobilization” to Mr Sitendu Mandal, Dr R Sen, Dr Dipali 

Kundu, Mr Aloke Roy Choudhury and Mr Prasanta Choudhury;  Dr R N Basu elected  Fellow of the 

Indian Institute of Metals while Mr S K Saha elected as a Fellow of the Institution of Engineers (India); Dr 

P Sujatha Devi elected Hony. Editor of the Transactions of the Indian Ceramic Society and also, 

?Deposition  of a novel epitaxial growth of SiC nanocrystals embedded in carbon rich amorphous SiC 

films using liquid polycarbosilane as precursor for potential application in fabrication of  LEDs; Work 

published in a reputed journal.

xiii



xiv

Executive Member of the Council of Materials Research Society of India ; Dr. Mrinmay Pal received the 

prestigious Raman Research Fellowship for 2014-15

?Participation as member of Team  CSIR  at the Synergy Howrah 2014  from July 31 to August 2, 2014; 

Industry-Sensor Hub Meet held  at Institute under umbrella of DST-CSIR Sensor Hub  

?A dozen of young research students joins CSIR-CGCRI with prestigious research fellowships offered 

by various national agencies 

?CSIR-CGCRI website and pamphlet updated to enhance  transparency and visibility of Institute; RTI 
rdqueries disposed promptly; 3  Diamond Lecture in official language organized in the Institute
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Development of microwave compatible wares restricted the clay use in paper industries. Super 
utilizing common red burning clays Conducting High Gradient Magnetic Separation (SC-

HGMS) or electrostatic separations have been Red clay wares containing around 45% common red 
suggested for further upgradation of the clay.burning clays were developed and the same were 

topped with a suitable matching glaze during 2013-14.  KHURJA OUTREACH CENTRE 
The wares were subsequently tested successfully in the 

Externally Funded Projectsmicrowave for the compatibility test. The glazed wares 
Energy saving by reducing kiln car mass using showed no sign of failure due to thermal shock even after 
ultralite refractory material500 cycles.

Last year three ceramic units of Khurja were The details of the manufacturing process together 
selected for the modification work. The selected local with body preparation, fabrication, firing schedule of 
units were: Bihar Ceramics, Patna Ceramics and wares and testing were demonstrated to the Head of 
Premier Ceramic Industries. During the period one more Centre for Social Development, at Nagercoil in 
local unit Rahul Ceramics was selected for the same Kannyakumari, Tamil Nadu. The Head had earlier visited 
purpose. The modification work to make the base of the to CSIR-CGCRI at the request of the sponsor RUTAG, 
kiln car lighter by application of a lower density ultralite IIT Madras. Later similar presentations were made at IIT-
material as compared to the ceramic fibres and other Madras. Tentative cost analysis of the product was also 
materials was completed last year in the first two ceramic carried out. In the discourse it appeared that CSD will 
units. This year the modification work in Rahul Ceramics find no difficulty to market the products if the products 
was accomplished. The modification done in Rahul can be manufactured at their Nagercoil unit.
Ceramics is shown in the picture. Data before and after Subsequently Centre for Social Development (CSD) 
for modification was collected for firing 5 tones of submitted a project proposal to DST, New Delhi for 
insulators at Bihar Ceramics. There was a fuel saving of implementation of the process at CSD, Nagercoil. The 
about 10%. Collection of data in other units is in project has been sanctioned in principle and the funds 
progress.are awaited .

Feasibility study to explore value addition to clay 

from CDE Asia Ltd

A clay material was obtained as a byproduct in the 
course of washing operation in a sand quarry by CDE 
Asia Ltd. CSIR-CGCRI has been requested to explore 
whether the clay material may be further processed to 
make it suitable for application in paper industries. A 
feasibility study was undertaken at CSIR-CGCRI. It was 
found that as- received material was rather coarse and 
siliceous in nature. After beneficiation and delamination 
in the laboratory the same was improved to some extent. 
The kaolinite mineral content was around 79% although 
the presence of ferruginous impurities was appreciably 
high. Brightness value could be improved to 90; 
however, the presence of yellow coloured impurities 

ADVANCED CLAY & TRADITIONAL CERAMICS

CGCRI - KOLKATA

Externally Funded Projects

Base of the kiln cars at the unit site at Rahul Ceramics
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Chemically bonded polished and unpolished granite Govt. of India, this project  has been taken up to identify 
tiles in different polished colours the bottlenecks and possibilities of technological 

advancement in the production process of terracotta Granite is a very hard igneous rock used in several 
handicrafts  to improve overall condition of the Indian civil reconstruction activities. Poabs Granite Private 
terracotta handicrafts industry. Under this project, a Limited, the sponsor of the project produces huge 
study on the status of three terracotta potters have been volume of granite dust and therefore approached the 
carried out and the report has been forwarded to the Outreach to find out possibilities for utilization of the 
sponsor.granite dust for fabrication of polished and unpolished 

tiles in different colours. Under this activity, granite dust NARODA OUTREACH CENTRE 
from the sponsor has been received. The work under 

Externally Funded Projectsproject has been started. Two dies of different designs 
Development of technology to manufacture  were fabricated for tile fabrication. Different bonds were 
ceramic insulator body and glaze, utilizing locally used during trial. About 300 kg tiles of different sizes 
available raw material were made. Different tests were also carried out to 

evaluate their properties. Further work is in progress. Ceramic insulator industry in Gujarat in SME sector 
depends on Bikaner Clay, Quartz and Feldspar, which 
are procured from Rajasthan. However, good quality 
plastic clays, china clays, silica sand, bauxite, and other 
raw materials are available in abundance in Gujarat 
state. Exploring the possibility of utilisation of these 
materials for production of porcelain insulators is of great 
significance to the local industry. In light of the above, 
Electrical Research and Development Association, 
Vadodara joined hands with the Naroda Outreach to 
develop technology to manufacture ceramic insulator 
body and glaze utilizing locally available raw materials. 
The major objective of the project was to develop an 

Study and preparation of report on appropriate optimal technology for high tension porcelain body and 
technological innovations in the production glaze, with improved electro mechanical properties. The 
process of terracotta handicrafts major findings of the project are as follow:

With financial assistance from National Centre For Wide variation shown by Gujarat clays is due to the 
Design & Product Development under Ministry of Textile, presence of high impurities. A beneficiation process is 

Tiles made from granite dust

Scale Up/Factory Trials ® M/s Sun Insulators, Bareja, Ahmedabad,

Two treatment levels of 10% addition and 30% addition. More than 100 pcs of disk 
insulator (Prototypes) prepared and being evaluated for electromechanical requirements.
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developed through which the Gujarat plastic clays can 
be standardized.

Standardized Gujarat Plastic Clays (GPC) can be 

used up to 40% in the triaxial porcelain composition with 

various combinations of non-plastic quartz and feldspar 

materials. The GPC developed under this project 

imparted good plasticity, vitrification properties and 

adequate thermo-mechanical properties. Any adverse 

effect on the thermo mechanical properties of the 

porcelain due to GPC was not noted. Successful 

industrial trial of high tension insulator porcelain body 

with the developed GPC established that the local plastic 

clay can be utilized for partial or full replacement of 

plastic clays from Rajasthan.

The glaze composition developed under the project 

showed good glaze-body fit. Cost of this glaze is less 
Integrated pottery development projectthan that of industrial glaze. Trials were undertaken at 

M/s Sun Insulators, Bareja, Ahmedabad.  Two treatment A technology driven societal research project has 
levels of 10% and 30% additions were tried. More than been initiated by CSIR-CGCRI, Naroda Centre in 
100 pieces of prototypes of insulator discs were collaboration with GMKRTI, Gandhi Nagar under an 

Integrated Pottery Development Project (IPDP) of five evaluated for electromechanical properties.
years. In this project, development of compatible The insulators manufactured using 10% and 30% 
technology and research on new products and Gujarat clay in the body composition showed low 
incorporation of this technology in the artisans place for reliability associated with resistance against puncture 
the effective development of the whole sector would be with a probability of failure value of 70% due to low 
carried out.thickness under the metallic cap insulator body. Since 

During the period, a diagnostic survey was the modal value of puncture voltage is 75 kV, it is 
completed in 32 districts of Gujarat. The information on suggested that the insulator thickness under the metallic 
demographic details of potters along with their cap- insulator body be increased by a factor of two. This 
production, process, earning, quality, sell, rejection etc. will increase the modal value of puncture voltage to 
were compiled and stored in the data base for analysis of nearly 150 kV with a consequent increase in reliability. 
problems of potters. The average products 

The project report has been submitted to the sponsor.
manufactured by the artisans consist of tawdi, matka, 

Exploration of possibility of utilization of di calcium diya which are sold in the local markets. It was observed 
phosphate (DCP) in ceramic applications that artisans work with traditional knowledge and skills 

Successful lab trials were conducted for utilisation of but majority of them suffer in their productivity due to lack 
DCP in ceramic application. The validation of lab scale of scientific intervention. The quality of the products is 
trials led to development of a method of processing  inferior and the artisans get low price as they depend on 
DCP. Complete technology for low maturing china bone intermediate dealers to sell their products.

tableware was developed at laboratory scale. The About 200 nos. of different types of raw clay samples 
biscuited articles prepared at the outreach centre were sourced from various places were collected from rural 
glazed, fired and decorated in five reputed china bone artisans of each district. This weighed to about 20 to 30 
manufacturing units. These were:  Bharat Potteries- kg of clay. Representative samples made out of the 
Jaipur, Sonaki Ceramics-Morbi, Mudrika Ceramics- collected clay were analyzed for various physico-

chemicals as well as mineralogical properties.  The Vadodara, Clay Craft India-Jaipur and Oasis Ceramics-
ceramic properties of the samples determined by boiling Ankaleshwar. All five units have given positive feedback 
method using Archimedes rule are enumerated in the and shown their interest in the technology that is likely to 
table. Further work is under progress.reduce the firing cost during production.

Low maturing bone china tablewares developed utilizing  dicalcium 
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Fired characteristics of nine samples from Ahmedabad district labeled as 01

 01/1 01/2 01/3 01/4 01/5 01/6 01/7 01/8 01/9 

Linear Change (Dry To Fired) (% Dry Basis) 

500
o
 C - 0.41 - 0.49 - 0.26 ---- - 0.75 - 0.29 - 0.36 + 0.23 - 0.36 

600o C - 0.52 - 0.26 - 0.30 - 0.58 - 0.76 + 0.45 ---- - 0.31 + 0.56 
700o C - 0.49 + 1.13 + 0.71 + 0.18 + 0.26 + 0.16 - 0.51 - 0.43 - 0.19 
800

o
 C - 0.34 + 0.41 + 0.18 - 0.63 + 0.72 - 0.16 - 0.29 + 0.64 + 0.47 

Total Shrinkage (Wet To Fired) (% Wet Basis) 

500
o
 C 9.61 8.05 9.66 ---- 6.20 8.37 9.05 9.19 9.30 

600o C 9.52 7.98 9.99 7.29 5.83 7.78 ----- 9.30 8.65 
700o C 9.46 7.27 9.45 6..58 5.07 7.73 9.11 9.58 8.63 
800o C 9.00 7.20 8.84 7.25 5.16 7.88 8.76 8.55 9.01 
Fired MOR (Kg/cm

2
) 

500o C 200.8 78.5 183.9 49.1 64.4 67.6 127.9 52.2 207.5 
600

o
 C 241.3 70.7 194.9 103.7 53.3 68.8 160.9 44.2 193.2 

700
o
 C 206.1 70.2 169.8 99.5 49.8 59.4 119.0 42.6 117.3 

800
o
 C 238.3 78.00 255.1 131.4 50.7 63.1 176.0 46.2 280.4 

Water Absorption (% By Mass) 

500o C ---- ---- ---- ---- ---- ---- ---- ---- ---- 
600o C 13.49 14.91 14.27 16.20 15.78 14.18 13.90 15.77 --- 
700o C 11.52 15.10 16.02 17.05 15.35 13.38 13.73 14.56 12.66 
800

o
 C 14.86 13.67 15.03 17.39 14.50 12.97 15.56 13.40 10.12 

Apparent Volume Porosity (%) 

500o C ---- ---- ---- ----- ---- ---- ---- ---- ---- 
600o C 26.54 27.97 26.84 30.96 29.76 27.42 2711 27.53  
700o C 2517 28.19 29.04 32.37 28.94 25.87 26.43 27.86 24.94 
800o C 25.02 25.30 26.63 32.95 26.94 24.63 26.33 25.36 19.31 
Bulk Density 

500o C ----- ---- ---- ---- ---- ---- ---- ---- ---- 
600

o
 C 1.968 1.876 1.881 1.911 1.887 1.943 1.951 1.936 --- 

700o C 1.933 1.867 1.815 1.899 1.885 1.936 1.925 1.915 1.969 

800o C 1.684 1.851 1.772 1.895 1.858 1.899 1.692 1894 1.908 
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Upgradation of expertise base for R&D activity on has been designed. Based on this design, different stack 
SOFC materials at Energy Research Institute components were fabricated viz. cell holders, grooved 

bi-polar plates, top and bottom current collectors using This project was successfully completed in 
Crofer 22APU grade steel. Using the developed 10 cm x December 2014. During the period of 2014-2015, as per 
10 cm x 1.5 mm single cells having graded anode arrangement under this collaborative project with ERI, 
microstructure (as mentioned above), glass-based KACST, Saudi Arabia, scientific training for one week 
sealants, and metallic (Crofer 22APU) stack was rendered to five member technical team of ERI, 
components, several short stacks (3-cell) of SOFC were KACST at CSIR-CGCRI, Kolkata in the month of 
fabricated.November 2014 towards the measurement and 

analyses of the electrochemical performances of the A short cell SOFC stack (3-cell) with functionally 
anode-supported SOFC coupon cells of diameter ~ graded anode materials, synthesized using novel 
35.0mm using a similar test set-up supplied to ERI, electroless technique, having core (YSZ) - shell (Ni) 
KACST in the year 2013 by CSIR-CGCRI. microstructures was tested for electrochemical 

performance using hydrogen as fuel and oxygen as the Development of planar SOFC stack using 
oxidant. The performance was compared with the stacks functionally graded anode structure
fabricated of same number of cells but fabricated with 

SOFC stack having counter-flow of reactant gases 

FUEL CELL & BATTERY

Externally Funded Projects

Three- cell stack performance with different anode configurations
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conventional anode. A significant augmentation in the evaluation of the new anode materials and cells using a 
stack performance was observed when the same is model biogas composition.
fabricated with functional anode. Stack fabricated with As an outcome of research during one year, it was 
functional anode synthesized via electroless technique established that Ni-Cu-based alloy cermets are superior 
exhibited a peak power of 75 W with peak power density to the perovskite-based anodes. Therefore, major 

2of 0.31 W/cm  having a current density of 0.49 A/cm  at emphasis was given to study the effectiveness of the Cu-
800°C compared to the peak power value of 18.5 W with YSZ and Ni-Cu (alloy)-YSZ cermets, synthesized using 

2a very nominal power density of 0.8 W/cm  by the Stack electroless technique, for the application in biogas 
with conventional anode. The performance of the 3-cell reforming. The important aspect being reduction of 
stack fabricated with functional anode was found better metallic phases in the cermet for lesser coking 
when tested with LSCF-based cathode materials. The properties, the electroless Cu-YSZ and Ni-Cu-YSZ are 
peak power was found to be 85 W having power density investigated as the Cu-Cu continuum and Ni-Cu- Ni-Cu 

2 2of 0.35 W/cm  with a current density of 0.625 A/cm . The continuum are observed at much lower vol % of metallic 
comparative stack performance with SOFC single cells phase in such cermets. The percentage conversion of 
fabricated with functional anode and conventional anode methane in simulated biogas environment is carried out 
is shown in figure above.

for both the electroless Cu-YSZ and Ni-Cu-YSZ cermets 
having 23 and 32 vol % of the metallic phase, INTERNATIONAL PROJECTS
respectively. The ratio for methane and carbon dioxide is Advancing biogas utilization through fuel flexible 
kept at 3:2 (typical in biogas composition). The sulphur SOFC
tolerance of electroless Ni-Cu-YSZ is also tested with 25 

This project was initiated in March 2012 under the 
ppm of H2S fed in the stream of simulated biogas. The 

DST (India) – RC (UK) research initiative on Fuel Cells. 
percentage conversion of methane for electroless Cu-

The major objective of the program is to develop fuel 
YSZ and Ni-Cu-YSZ and the sulphur tolerance of the 

flexible SOFC so as to operate the same using biogas as 
latter after 4 hours of continuous reformation are shown 

fuel. For this multi-institutional international project, 
in the figures below.CSIR-CGCRI and University of St. Andrews are the Lead 

As expected, electroless Cu-YSZ having 23 vol% of institutes from India and UK, respectively. Other 
metal phase in the cermet matrix shows poor research organizations involved were CSIR-IMMT, India 
reformation efficiency for methane conversion of ~ 20% and Imperial College and University of Strathclyde, UK. 
on stream of simulated biogas feedstock at 2h and Under this program, the major activities of CSIR-CGCRI 
remains steady for 6h of operation. However, the are: (a) Development of proton conducting cermets, (b) 
electroless Ni-Cu-YSZ cermet containing 32 vol% of the Development of 'S' tolerant new anode materials, (c) 
metal phase (Ni-Cu alloy), exhibits methane conversion Fabrication of planar anode-supported single cells using 

the developed anode materials  and (d) Performance efficiency as high as ~ 98 % on stream of biogas 

2

Methane conversion with output hydrogen yield for electroless Cu-YSZ and Ni-Cu-YSZ cermets: a) without H2S 

and b) in presence of 25 ppm on stream H2S in feed gas for electroless Ni-Cu-YSZ
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feedstock within 2h and remains unchanged for the temperature ceramic fuel cell (LTCFC) by solving current 
research challenges on scientific basis of LTCFC, same duration of 6h of operation. The output flow for 
material optimization, performance enhancement and hydrogen yield calculated for such cermet is found to be 
durability through combining high-level research ~ 66 %. Upon purging  25 ppm H S, a dip in methane 2

expertise from both academic and industrial sectors in conversion is found from ~ 98 % to ~ 85 % that remained 
EU and India and by establishing strong scientific links steady for further 2h. The hydrogen mole percentage 
and employing trans-national resources effectively. Till analyses result in a dip of ~ 9 % from the original values 
date, some promising ceria based carbonate electrolyte of ~ 66 % in output gas stream which is also found to 
has been identified for ceramic fuel cell operating at remain unaltered for a span up to 2 h.
lower temperatures (300°C-600°C) and suitable 

Multifunctional nanocomposite materials for low-
electrodes (lithiated Ni cathode and cermet anode) have 

temperature ceramic fuel cells 
been also synthesized toward ultimate objective of cell 

The NANOMFC project under New INDIGO, EU and fabrication and performance testing with these 
DST, India programme had started in September 2014. materials. So far, the project team met on two occasions 
In Indian side the partners are:  Dr Rajendra N Basu, and discussed about the contribution and research 
CSIR-CGCRI and Prof Suddhasatwa Basu, IIT Delhi activities on the project from each EU partner. Based on 
and EU Participants include Prof. Peter Lund, Aalto the discussion, CGCRI developed and exchanged 
University, Finland, Prof Fernando Marques, University materials with EU partners and vice versa. Research 
of Aveiro, Portugal, Prof Truls Norby, University of Oslo, student visit also took place between EU and Indian 
Norway and Dr Ibrahim Pamuk, Vestel, Turkey (industry partners with positive outcomes. Till date the research is 
partner). progressing forward as planned.

The project aims at providing a world class low-
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Comparative study of conventional and microwave crystalline phase while diopside was present 
processing of bioactive glass ceramic coating on [CaMgSi O ] as minor crystalline phase in the glass-2 6

Ti6Al V substrate for biomedical applications ceramic specimen. The bioactivity behavior of glass-4

ceramic specimens was investigated in vitro through Fluorapatite based bioactive glass-ceramic material 
immersion in Simulated Body Fluid (SBF) solution.  w a s  p r e p a r e d  f r o m  a  g l a s s  i n  
XRD, SEM, EDX and chemical analysis indicated SiO –Al O –CaO–P O –CaF  system and subsequently 2 2 3

reaction of the glass-ceramic specimens with the SBF evaluated in vitro to check the suitability of glass-
solution and formation of an apatite rich layer on their ceramics as bioactive coating on biocompatible metallic 
surfaces.alloys.

As shown in pictures, glass-ceramic specimen Fluorapatite [Ca  (PO ) F] was identified as major 5 4 3
immersed in SBF solution for 14 days exhibited highest 
apatite layer growth. The developed bioactive glass-
ceramics may be used as future generation bioactive 
glass-ceramic coating for biocompatible metallic alloys.

Development of hydroxyapatite based modified 

integrated orbital implant with superior motility and 

its clinical trial

The objective of the project is to develop synthetic 
hydroxyapatite (HAp) based integrated orbital implants 
with superior physical properties and mechanical 
strength complying needs of patients and surgeons, and 
perform multicentric clinical trials at collaborating 
hospitals/ institutes. The project would also analyze and 
generate an extensive database on clinical outcome.

Integrated orbital implants have been developed 
with spherical design having bulk density of ~ 1 g/c.c., 
about 65% porosity, 4MPa compressive strength and 

2 5 2

BIOCERAMIC & COATING

Externally Funded Projects

SEM images showing surface of 

glass-ceramic specimen before SBF treatment

SEM images of surfaces of glass ceramic specimen after immersion in SBF solution for (L) 14 days, (M). 21 days and ( R ) 42 days
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are ready for cl inical tr ials. Superior pore A unique inorganic based molecule has been 
interconnectivity and tortuosity were obtained as evident synthesized and optimized using a single step cost-
from the microstructure and Micro-CT. The implants effective technique. The molecule has property similar to 
were non-toxic as assessed via MTT proliferation assay an antacid that provides a) Instant relief with prolonged 
using NIH 3T3 cells. buffering action and b) High Acid Neutralizing Capacity 

(ANC) thereby reducing rebound effect. This molecule EXPLORATORY PROJECT
has around 1.5-2 times higher ANC value and better A newly synthesized multifunctional inorganic 
buffering action compared to the existing market molecule for treatment of hyperacidity
available inorganic based antacids. It is  multi functional 

Most of the 'over the counter' products of inorganic 
in nature. It can be used as a host molecule for a number based antacids are either bicarbonate or hydroxide 
of guest molecules for instance, NSAIDs, antibiotics in based salts. Both of these types, available in market, are 
adjunct therapy. Further it can also be used as a host far from being satisfactory. The bicarbonate salts 
molecule for sustained release of randomly used drugs provide instant relief due to rapid onset of action but 
in multiple dosages for treatment of chronic diseases exhibit 'acid rebound effect' within short period. Another 
such as  hypertension, diabetes etc. Detailed structural, disadvantage of such formulations is that, it might lead to 
compositional and biological characterizations are severe alkalosis due to enhanced solubility of the alkali 
under progress. The picture shows TEM image of the metal ions. On contrary, hydroxide based formulations 
composition.are slow in action and hence fail to provide instant relief.

Modified integrated orbital 

implants of spherical shape

Micro-CT of the implant NIH 3T3 cell proliferation on

the surface of the implant

TEM images of (L) Antacid particles showing self assembled structure 

and (b) SAD pattern exhibiting characteristic polycrystallinity
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Development of palladium based membrane for 

selective separation of hydrogen from hydrogen - 

helium mixture 

Hydrogen is an attractive alternative fuel to meet 
ever growing energy requirements while reducing the 
reliance on fossil fuels along with their associated 
environmental and resource problems. Ceramic 
supported thin-film palladium membranes are now a 
days the most promising materials for hydrogen 
separation from gas mixtures involving advantages such 
as, a separation efficiency approaching 100%, high 
permeability and mild operating conditions compatible 
with upstream fuel conversion processes. The principle 
of coupling of high solubility with high diffusibility of 
hydrogen in palladium based membrane is the key 
feature for H  separation from a stream of mixed gases. 2

In this work, impervious palladium membrane with a 
tunable thickness (between 3.5 µm and 11 µm) were 
deposited on ceramic tubular supports using a novel 
seeding method followed by electroless plating 

friendly, energy efficient and inexpensive process of technique at room temperature. A non-hazardous, eco-
making of Pd-membrane is described. The prepared 
membranes are tested in an indigenously developed 
experimental set-up involving a wide range of operating 
conditions in order to evaluate their performances. 

-4 2 0.5Hydrogen permeation value of 1.37x10 mol/m /s/Pa  
with selectivity as high as 8000 with respect to nitrogen 
and helium is achieved at 450°C and 0.45 bar of 
pressure.

CERAMIC MEMBRANE TECHNOLOGY

Externally Funded Projects

FESEM micrograph of impervious Pd- membrane of 

thickness 5 µm with cross-sectional EDX studies.

FESEM micrograph of impervious Pd- membrane of 

thickness 11 µm with cross-sectional EDX studies.

Gas permeation study setup
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Preparation of all silica zeolite membranes for gas Development of an integrated system of ceramic 

separation of Hydrogen Iodide (HI) decomposition membrane contactor-photo bioreactor for bio-

reaction fixation of carbon dioxide using micro-algal route 

DDR zeolite powders as well as membrane were Development of sustainable technology for carbon 
successful ly synthesized. Membranes were capture and sequestration is currently a major challenge 

synthesized on clay alumina supports of the mentioned to the researchers. Bio-sequestration of CO  emerges as 2

size. The membrane was prepared by hydrothermal a promising option due to its clean and green approach 
method at 160°C for 5 days. The developed membranes which can be used to produce various forms of 
were then characterized using XRD, FESEM, TEM, bioenergy. The present study focuses on development 
FTIR etc. Both single and mixed gas permeation were of a novel ceramic hydrophobic membrane and its 
performed using our in built gas permeation set up with application in a photobioreactor with an objective of bio-
different gas mixtures. The highest selectivity achieved sequestration of CO  using microalgal route. 2

for H /CO  gas is 3.7 for the membrane which is more 2 Indigenously developed ceramic capillary support 
than the reported values. elements (3 mm OD/2 mm ID) were coated with 

bentonite clay slurry to obtain reduced pore size of about For further improvement, the membrane pores were 
5 nm, low membrane thickness and improved pore modified by impregnating carbon layer into the pores. 
connectivity. The nanoporous membrane surface was This not only modified the membrane but also enhanced 
further modified using PDMS to impart hydrophobicity. A the selectivity for the said gas upto 4.9. The given figure 
labscale membrane photobioreactor (MPBR) of 1 L describes the membrane with and without carbon.

2

Photograph of DDR zeolite membrane

layer (a) without carbon and 

(b) with carbon membrane

(a) FESEM micrograph of  zeolite membrane layer with carbon 

(b) TEM  image of zeolite core shell structures along with amorphous carbon 

after carbonisation ; (inset) corresponding EDAX image.

Labscale membrane photobioreactor for algal biomass production

Lighting arrangement in 
membrane photobioreactor

Membrane Photobioreactor Unit Microstructure of 
membrane surface

Ceramic membranemodule
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capacity was designed and fabricated integrating desalinisation and other separation process like reverse 
ceramic capillary membranes wherein, Spirullina sp., a osmosis, electrodyalysis etc. It has low footprint and can 
high CO  sequestering microalga was cultivated. A high be clubbed with renewable energy source like solar 2

energy owing to low energy consuming process. MD is a mass transfer coefficient of the membrane shows its 
thermal, vapour driven transportation process through applicability potential in the process of CO  dissolution in 2

hydrophobic organic/inorganic membrane. Saline water membrane photobioreactor. The observed value of 
ois heated (less than 100 C) to generate vapour pressure, mass transfer coefficient was closer to that of the bubble 

which creates a partial pressure difference across the diffuser and higher than the reported values of CO  2

membrane. Hot water evaporates through the pores of transfer using polymeric hollow fiber membranes. 
the hydrophobic membrane, leaving behind the saline Overall, the ceramic membrane based photobioreactor 
water (liquid) as a retentate, which is impermeable process shows great potential for bio-sequestration of 
through the pores of the hydrophobic membrane. The CO  with algal biomass and biofuel production.2

permeating vapour is then condensed to produce fresh 
Development of ceramic hydrophobic capillary 

water. Presently practiced MD process uses polymeric 
membrane for desalination of brine water by 

hydrophobic membranes, which has limitation 
membrane distillation (MD) process 

compared to ceramic membrane owing to the intrinsic 
Despite ocean represents an endless water property of the polymer material, such as low 

resource there is a lack of potable water in many mechanical strength, chemical and thermal instability. 
countries. This rises to the need of sustainable CSIR-CGCRI has developed ceramic hydrophobic 
technologies to produce fresh potable water. Membrane membrane, whose surface is modified by grafting with a 
Distillation (MD) is very low energy intensive distillation suitable polymer to impart hydrophobicity for 
process, which has advantages over conventional desalination of brine by MD process.

INTERNATIONAL PROJECT

Development of apatite and clay based ceramic 

membranes over low cost clay-alumina supports for 

drinking water purification and wastewater 

treatment

Preliminary study was done on clay-alumina based 
single channel and multichannel support preparation as 
well as natural apatite based single channel support 
preparation and natural apatite powder coated 
membrane elaboration over the supports. Crack free 
membrane was used for removal of reactive dye color 
and salt from aqueous solution. Although the membrane 
could not effectively remove the salt but around 98% of 
color removal was obtained. Membrane was 
regenerated and reused for the same application. 
Multichannel membrane was also subjected to 
treatment of cuttlefish effluent showed encouraging 
results with retention of pollutants in terms of color 
(ABS), turbidity, conductivity, COD and total dissolved 
solids of  90%, 96%, 36%, 55% and 37% respectively as 
shown in the following figure. Preliminary studies on 
single channel carbon support tube preparation and 
carbon coated membrane over clay-alumina based 
ceramic membrane were carried out under this project. 
Color removal study using the membrane has been 
conducted. Aqueous solution of Methylene blue (~ 10 
ppm) was used as feed and was permeated through the 
carbon membrane in cross-flow membrane filtration 

CSIR-CGCRI developed ceramic hydrophobic disc membrane

CSIR-CGCRI developed ceramic hydrophobic membrane based

MD setup
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mode. Above 99% removal of dye was achieved during methods have been studied and color removal efficiency 
initial period of 30 minutes. Various regeneration of the membrane has been evaluated.

Retention rate of pollutants removal with time
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Development of semiconductor and rare-earth co- Further the UV-Vis absorption spectra of as-
3+doped glass nanocomposites for solid state laser prepared Eu  doped and ZnSe incorporated glass 

applications nanocomposites heat treated for 100 h along with their 
photographs and a TEM image of one of its samples are II-VI compound semiconductor (CdS, ZnSe and 
shown below. Finally photoluminescence spectra, CIE CdSe) nanocrystals doped with rare earth ions such as 

3+3+ 3+ 3+ diagram and laser excited samples of the Eu  doped as-Eu , Ho  and Er  were generated in different 
borosilicate glasses using single-step melt-quenching prepared and heat treated ZnSe incorporated glass 
technique followed by heat-treatment. Both as-prepared nanocomposites are also shown below.
and heat-treated glass nanocomposites were 
characterized using dilatometry, DSC, XRD, FESEM, 
TEM, FTIR, Raman, UV-Vis-NIR absorption and 
photoluminescence excited by diode lasers. In all cases, 
generation of nanocrystals of semiconductors in glass 
matrix was well established. Interesting results obtained 
were published in high impact journals. The 
photoluminescence spectra of the as prepared base 

3+glass and heat treated Eu  doped CdS incorporated 
crystallized glass nanocomposites under laser 
excitation at 446 nm and CIE diagram of 30 h are shown 
below.

SPECIALTY GLASSES

Externally Funded Projects
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(i)
Photoluminescence spectra of the as prepared base glass 

3+and heat treated Eu  doped samples

(ii)
Photographs of the (a) as-prepared and (b) 30 h heat-treated

glass nanocomposites and (c) CIE diagram of 30 h
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Finally photoluminescence spectra, CIE diagram and heat treated ZnSe incorporated glass 
3+ nanocomposites are shown below.and laser excited samples of the Eu  doped as-prepared 

Photoluminescence spectra of the base glass, as-prepared and heat treated ZnSe incorporated glass nanocomposites:  Inset figure

 shows the variation of photoluminescence intensity with heat treatment time and (ii) (a) CIE diagram of the emission of 30 h 

heat-treated sample  with photographs of the (b) base glass and (c) 30 h heat treated ZnSe incorporated glass nanocomposites
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Development of novel biomedical implants with advantage of TA over SS316L is that, TA is as strong as 
enhanced reliability steel but 40% lighter. Successful plasma nitridation of 

SS316L and TA has been achieved. It induces significant This DST sponsored project aims to develop reliable 
surface hardening as shown in figures and hence should bioimplants. In this context SS 316L and Ti6Al V alloys 4

enhance the tribological properties.(TA) are the most widely used biomaterials for total hip 

replacement (THR) and total knee replacement (TKR) Nanomechanical properties of human hair

prosthesis applications. The reason is that both SS316L Human hair is actually a nanocomposite biological 
and TA have high biocompatibility and corrosion fiber with well characterized structures. Therefore it can 
resistance, good mechanical properties and cheaper be a good model to study the role of various structural 
price as compared to other materials. Additional and chemical components responsible for the 

MATERIALS CHATRACTERIZATION

Externally Funded Projects

Nanohardness vs. load for (a) SS PN and (d) Ti Al V PN (PN: Plasma nitrided).6 4

Nanomechanical characterization of human hair (a) Nanohardness (b) Young's modulus (c) XRD patterns (d) Microstructure of Cortex

(e) Microstructure of Medulla (Inset, tensile failure strength) (f) AFM of Bleached hair (BH) (g) AFM of Iron Treated hair (FT).

(a) (b)
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mechanical strength for composite biological fibers. The EXPLORATORY PROJECTS
work carried out under this corporate sponsored project Synthesis of novel ceramics, composite & glassy 
established for the very first time that the materials in bulk, nano-structured powder and thin 
nanomechanical properties of cortex, cuticles and film form and development of advanced 
medulla regions of human hair of Indian origin are very characterization techniques for composition-
different. The images (above) a and b reveal these structure-property investigation
findings. As shown in image c, their contributions 

Design, development and characterization of towards the macromechanical properties are also 
pressure and strain sensors for biomedical significantly different. Images d to g show that successful 
applicationsstructure-property correlation was obtained for Indian 

ZnO thin films were deposited on Indium Tin Oxide hair in virgin-bleached, metal color and shampoo treated 
(ITO) glass substrate using Electro deposition (ED) and conditions.

FESEM images of ZnO fibres deposited by a) ED and, b) HTED

 SEM images of electrospun ZnO nanofibres with a) 10 wt% PVP b) 15 wt% PVP

(a)

(a)

(b)

(b)



CSIR - Central Glass & Ceramic Research Institute - Kolkata         19Annual Report 2014-15

M
A

T
E

R
IA

L
S

 C
H

A
T

R
A

C
T

E
R

IZ
A

T
IO

N

Hydrothermal Electro deposition (HTED) processes at developed. In the developed method, several 
different temperatures. Morphology of the films was instrumental parameters are optimized and using these 
found to be temperature and deposition process optimized parameter, instrument has been calibrated. 
dependent. HTED resulted in denser growth and The developed method is used for Pt analysis in laser 
shrinkage of ZnO nanorods. glasses. The optimized parameters are shown below.

Centimetre long ZnO nanofibres were deposited Emission intensity of Pt spiked in phosphate laser 
from aqueous solution of Polyvinyl Pyrrolidone (PVP) glass sample (10 mg/L) at different nebuliser argon gas 
and zinc acetate using electrospinning. The nanofibre flow rate and sample uptake flow rate at 1200 W RF 
diameter and uniformity of distribution of the fibres was power is shown in figure.
found to depend on several factors like the applied 
voltage and viscosity of the PVP solution.  SEM images 
for electrospun ZnO nanofibres at 10 and 15 wt% PVP at 
20 KV potential are shown in figures.

In a bid to fabricate flexible sensing material, a 
polymer-ZnO nanocomposite thin film has been 
synthesized using a hydrothermal technique. ZnO thin 
films were deposited on cellulose substrate by seeding 
and growth mechanism. Flower-like morphology of ZnO 
nanorods as deposited by this process is shown in the 
images. Flexible films were obtained and on application 
of flexural stress, the response strain was found to be 
linear. Further strain characterization of the films in 

Electrical and thermal conductivity measurement of 
different axes is under progress.

SiO -PbO-Na O-K O glass and melt2

Quantitative assessment of Platinum inclusion in 
Variation of electrical conductivity with temperature 

Neodymium doped phosphate laser glasses using 
of three types of lead silicate glasses having varying 

ICP-AES 
amounts of Si, Pb and mixed alkali Na and K is studied. 

The optical  glasses generally melted in platinum The glasses are processed in a 40 l platinum crucible 
crucibles usually contain trace amounts of both and then characterization of electrical, thermal and 
dissolved (ionic) platinum, colloidal Pt and microscopic physical properties of the glass samples are done.  The 
metallic Pt. Particulate platinum is well-known to cause electrical conductivity increases with increase in 
damage in phosphate-based laser glass. Due to the high temperature for all the three glasses following Arrhenius 
solubility of Pt in phosphate-based glasses, melters 
have been able to produce Pt- particulate free glass by equation ó = ó  exp (    ) where  is a pre exponential 0

converting the particulate to ionic Pt, which remains in constant, E  the activation energy for conduction, k is the 0

the glass but does not cause damage. In order to Boltzmann constant and T is the absolute temperature. 
maintain the quality of Nd doped phosphate laser The increase in PbO content in glass is found to reduce 
glasses, accurate and precise determination of these both T  and the electrical conductivity.g

trace metal ion like Pt (as impurities) has been 
The melting temperature obtained from conductivity 

2 2

ó0

FESEM images of a) cellulose substrate, b) after seeding c) after growth

(a) (b) (c)

Emission intensity of Pt spiked in phosphate laser glass sample

E0

KT
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plot compares well with that obtained from DDTA films is an important step towards the optimal 
measurement. Satisfactory repeatability of the performance of PZT-based micro- and nanometer-scale 
measurement has been observed with the glasses both devices. Application of a suitable thin seed layer 
in the low and high temperature ranges. The between the substrate and PZT film is considered as one 
measurement quality has been established by of the best approach for fabricating textured PZT thin 
comparing the solid state and liquid state measurement films with superior electrical properties.
techniques in their common temperature range. The In this exploratory work, influence of seed layer 
room temperature thermal conductivity of the three thickness and annealing temperature on the post-
glasses is found to be related to the concentration of lead annealing growth kinetics of SrTiO -seeded PZT films on 3

present in the glasses. corning glass (CG) substrates has been scrutinized. As a 
Ferroelectric PZT thin films seed layer, SrTiO  (STO) films facilitate perovskite PZT 3

(Pv) growth by decreasing perovskite crystallization From a technological standpoint, fabrication of 
otemperature to about ~450 C. Nucleation of perovskite textured ferroelectric lead zirconate titanate (PZT) thin 
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phase (Pv) initiates at PZT/STO interface and then (M) & Orthorhombic (O) symmetry via the second order 
grows along the film thickness as the post-annealing type [T ® (T+ M) ® (M+O) ® O when stimulated by a 
proceeds. Thinner (~20 nm) seed layer favours better high-power pulse of pressure in a planetary mill. It has 
perovskite growth in STO-seeded PZT films. also been observed that high value of the lattice strain 
Irrespective of STO seed layer thickness, PZT films plays dominant role for coexistence of two polymorphic 
develop into a bi-layered two phase morphology phases (M+T or M+O) due to local elastic distortion and 
comprising of tetragonal perovskite (Pv) and disordered the orthorhombic phase is found to be stable at room 
fcc fluorite (Fl) upon post-annealing. It is also noticed temperature after prolonged  milling (≥70hrs) when the 
that during the post-crystallization growth, Zr atoms get crystallite size is below the critical crystallite size 
preferentially segregated from perovskite structures and (<15nm) under high strain. A second phase BaCO  has 3

accumulate in top fluorite zone resulting in Zr- grown as a result of complex combination of 
enrichment in the latter. Transverse compositional nonequilibrium processes when such milled samples 
homogeneity of the grown perovskite PZT and the level are kept in humid condition. CO  is incorporated into the 2
of Pb-diffusion across the films are also observed to be 

structurally disordered titanate matrix through 
seed layer thickness dependent.

homogeneous distortion to form a permanent carbonate 
Influence of crystallographic phase transitions on phase under equilibrium condition.
the dielectric behaviour in BaTiO  perovskite at 3 It was observed that the dielectric constant become 
nano-scale maximum (170) when starting tetragonal BT powder 

In the present work, a systematic study has been transformed into orthorhombic BT powder at higher 
performed on the milled BT powders to study the effect of stage of milling (>70 hrs). Capacitance of the milled 
mechanical milling on the structure and as well as the powders significantly increases with particle size 
influence of crystallographic phase transitions on the reduction during high energy ball milling.  It was also 
dielectric behavior in BaTiO  ceramics due to adsorption observed that the capacitance significantly changes with 3

of carbon at normal atmospheric condition. The study the absorption of the carbon by the nano BT powders at 
reveals that on size reduction, BaTiO  powders undergo humid atmosphere. So high capacitance can be 3

produced in small pellet of nano BT ceramics despite a continuous, displacive and diffusionless dynamic 
small dielectric thickness.phase transitions involving tetragonal (T), Monoclinic 

Selected area electron diffraction patterns (SADP) of (a) 70-hour-milled BT powder after 

immediate milling; (b) 70-hour-milled BT powder kept for several hours after milling 
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NETWORK PROJECTS

TAPSUN PROJECTS

Innovative solutions for solar energy storage under using hydrothermal method, were successfully applied 
CSIR-TAPSUN programme  as a coating material on surface-modified commercial 

polypropylene (PP) based Celgard separator by slurry CSIR-CGCRI is engaged in four work packages 
casting to obtain ceramic coated separators. Excellent (WP) for development of ceramic based separator and 
physico-chemical and electrochemical properties of new anode material for lithium-ion battery, and futuristic 
these ceramic separators (PP-ALO) were observed. lithium-air battery. In the review meeting last year, the 
Figures below show thermal stability of separators along objectives have been fine-tuned to emphasise 
with that of commercial separator (PP). Several batches development of ceramic based separators. The main 
of the separators of size 8?x 4? have been supplied to achievements are given below:
nodal lab.

Boehmite coated ceramic separator The electrochemical performance was tested at 
Boehmite (AlOOH) nanopowders, synthesized CSIR-CGCRI for lithium-ion coin cells and for lithium-ion 

(a) Thermal stability of commercial PP and AlOOH coated ALO-PP, (b) Photographs 

of the developed ceramic separators of size 8? x 4?, (c) FESEM micrographs of commercial PP (left ) and PP-ALO (right) 

Rate performance of (a) half Cell (LiFePO4 vs. Li) and (b) full cell (LiFePO4 vs. MCMB) using PP-ALO separator
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pouch cells at the nodal lab CSIR-CECRI. The good cycleability and capacity retention demonstrated 
- 1developed separator showed comparable or better t h e  p o t e n t i a l  f o r  a p p l y i n g  M n , 3 , 5 -

electrochemical performance than commercial benzenetricarboxylate MOF as high performance <2 V 
separator despite high current densities and imparted anode.
high safety both in half cell and full cell configurations. Development of high-efficiency Si-photovoltaic cell 

with novel glass/glass-ceramic layersNew metal organic framework (MOF) anode

Various active glasses and glass-nanometal Benzetricarboxylate (BTC) bridged MOFs have 
composites were developed which exhibited strong been developed as novel anode materials for lithium-ion 
potential for use as luminescent layers for solar cell battery. Figure shows FESEM and TEM micrographs of 
efficiency. Active ions, exhibiting absorption in the UV-Mn-BTC MOF. The bar-shaped morphology made of 
Vis region and corresponding strong luminescence in porous sheets containing mesoporous walls and 
the visible - NIR region up to 1µm, like rare earths ions macroporous channels, would improve electrolyte 

+ (Eu, Tb, Dy, Sm) transition ions ( Cr, Cu, Mn) or other accessibility and Li  diffusion.
elements (Bi) were considered. Bi is considered as 
dopant ion to effect cost as it exhibits strong absorption 
bands in the near UV- visible region and intense broad 

The MOF anode, examined in the potential window 
of 0.01-2.0 V, showed high specific capacities of 694 and 

-1 -1400 mAhg  at current densities of 0.1 and 1.0 A g  with 

(a,b) FESEM and (c,d) TEM images of the synthesized

Mn-BTC MOF at low and high magnifications

Electrochemical performance of Mn-BTC MOF as anode

(a) Cyclic voltammograms (b) Galvanostatic discharge-charge

profiles (c) Cycling performance (d) Impedance spectra

Excitation and Photoluminescence of Bi-doped glass overlaid with

EQE curve of Si-PVc-

0Photoluminescence of Ag  containing precursor glass and

glass nanocomposite 
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VIS and NIR emissions which can effectively enhance of 
Si photovoltaic.

In another attempt to improve the efficiency of silicon 
solar cell, active layer of particles of nanometals such as 
silver, gold, copper, etc that contains glass 

0nanocomposites were applied. Several nanosilver (Ag ) 
containing glass nanocomposites was developed. The 
recorded absorption spectra indicated a strong 
absorption band at 424nm which can be attributed to 
SPR peak characteristic to the silver nanoparticles. The 

0photoluminescence spectra of Ag  containing precursor 
glass and glass nanocomposite displayed emission in 
the range 300-700 nm in the visible part of solar 
spectrum.

th12  FIVE YEAR PLAN PROJECTS

Development of novel CSIR technology for 
based compositions containing ZrO , Cr O  with and manufacturing tailored and patient-specific 2 2 3

bioceramic implants and biomedical devices at without Sr Nb O  and SiC  were also prepared via 2 2 7 W

affordable cost (ESC 0103) (Nodal Lab: CSIR- conventional sintering followed by hot isostatic pressing. 
CGCRI) The samples showed nearly full density and further 

characterisation/testing is underway.This is a cross-cluster project of CSIR. Broadly there 
are three work packages in the project supported further Several prototypes of finger joint implants were 
by several tasks under the packages. manufactured and tested for their mechanical and 

functional performance in cadaver at R.G. Kar Medical WP 1: Design and development of orthopedic 
College and Hospital, Kolkata. The results showed implants
failure strength of implants was 1980 N and the Under Task 1.1, new ceramic composite 
interfacial strength of implant in the cadaver was 50 N at composition has been designed and some composite 
which the bone failed. The extension was between 0-32° samples based on Al O  reinforced with Sr Nb O  and/or 2
and flexion between 0-90°. Implants and implants with 

SrCO  have been prepared. Preliminary microstructural 3 cadaver before and after mechanical testing are shown 
and mechanical characterization showed that the in figures. The torsional deflection of the implant in the 
samples contain high concentrations of SrAl O  plates 12 19 cadaver was 8°. Based on these results small features 
(8% to 27%) and Sr Nb O  discs as feedstock 2 10 27 have been added to the implant to improve axial and 
concentration is increased. rotational stability. Ethical committee clearance has 

High hardness of 1534 ± 76 was obtained with been obtained from single centric clinical trials on these 
SrCO  feedstock when sintered at 1750°C. Other Al O  implants.3 2 3

3 2 2 7

(L) Finger implants and  ( R ) Finger implants in candaver

(L) Typical microstructure of Al O  reinforced with 8 wt.% Sr Nb O  2 3 2 2 7

showing SrAl O  plates12 19
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WP 2: Development of biosensors for clinical been synthesized using Hydrothermal Electrochemical 
diagnostics Deposition (HTED), which combines conventional 

electrochemical and hydrothermal methods. The effect Expression of interest was published on October 31, 
of precursor concentration and deposition time on ZnO 2014 in which the applications from prospective 
morphology is being investigated.entrepreneurs for clinical testing were invited followed by 

technology transfer of breathe analyzer for diabetes. WP 3: Development of drug delivery and tissue 

Patent(s) have been sealed on this invention in India, engineering materials

WO, Taiwan. Further patents are pending in USA, UK, I n  Ta s k  3 . 1 ,  d r u g  e n c a p s u l a t i o n  o f  
Germany, Italy, China and South Korea. Development of hydrophobic/hydrophilic g-Fe O  NPs has been 2
nanoporous ã-alumina capacitive sensor with fullerene completed. Synthesis process has been optimized for 
dispersion has been initiated to refine the pore size bifunctional ZnFe O  nano particles. Monodispersed 2 4thereby improving the sensitivity for low-level moisture 

single phase nano particles of ZnFe O  were 2 4for humidity sensing for COPD/asthma.
successfully converted to a smart carrier for a 

A polymer-ZnO hybrid nanocomposite films have hydrophobic (water insoluble) drug molecule-Curcumin 

3

Fullerene dispersed -alumina humidity sensor 

(L) In vitro drug release from NPs of ZnFe O  and (R) Typical shape and size of nanoparticles2 4
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and a hydrophilic (water soluble) drug molecule- blood samples were collected from right marginal ear 
Daunorubicin via surface functionalization. The drug vein at different time points and were analyzed for all the 
loading studies showed up to 30% loading of hydrophilic pharmacokinetic parameters. The results showed that 
Daunorubicn drug and up to 26% of hydrophobic during intravenous administration  bare MTX starts 
Curcumin drug on these nano particles. This was elimination instantaneously after administration 
followed by pH triggered drug release study. Release of whereas CSIR-CGCRI formulation show slow 
Curcumin at pH ~7.4 was found to be only 49%, whereas elimination after a period of 12 h, on account of slow and 
the same drug exhibited an enhanced release rate of controlled release of the drug from the ceramic matrix, 
~70% at a lower pH. In case of Daunorbicn, the release which indicates longer  MRT and biological half-life. 
rate was 70% at pH ~7.4 and 84% at pH ~5 as shown in Similarly, bare MTX showed fast absorption during oral 
figure. administration, with faster elimination compared to 

CSIR-CGCRI formulation, which has 4 times larger AUC The influence of NPs shape on drug loading was 
indicating longer MRT and higher biological half-life.carried out using spherical and cube shaped g-Fe O  

In Task 3.3, Mesoporous Bioactive Glass (MBG) nanoparticles and better drug loading was observed with 

spherical particles than on cube shaped ones. The drug nanpowders of SiO -CaO-P O  have been fabricated 2

release study also showed better release behaviour with using three different methods. These powders were 
spherical particles for both drugs. However, the particles found to be highly amorphous with small crystalline 
with cube shape found to be good for curcumin drug than phase Ca Si O  in MBHM. MBCTAB650 showed the 2 2 7

for Daunorubicin. Currently these materials are under in highest value of zeta potential of -16.5 mV than the other 
vitro toxicity and biocompatibility testing at CSIR-IICB. two powders. Particle size distribution of MBWC650 

powder revealed  a bimodal  particle size with a range of In Task 3.2, a new approach was developed to 
30-50 nm and 110-130 nm where as MBHM650 and intercalate anticancerous drug in LDH. The study on 
MBCTAB650 showed median size with range of 75-125 drug release kinetics has been completed. Initial burst 
nm and >75 nm respectively. Mean pore diameter was release of MTX drug has been reduced up to 6 times 
estimated as 15.6nm, 8.9nm and 3.6 nm for the said using coated nanoparticles. The material has been 
samples. MBHM650 and MBWC650 were thus found to evaluated for its efficacy using in vivo harmacokinetic 
be suitable as filler material for instance in dental study of Methotrexate (MTX) and LDH-MTX via 
applications while MBCTAB650 due to its high surface intravenous and oral administration. New Zealand white 
area would be suitable for drug delivery applications. rabbits (Oryctolagus cuniculus) of average body weight 

1.60 kg, aged 10-12 months were used for the study. TEM images of powders showed a superior 
Single dose of 15 mg/kg body weight was used in this distribution of nanoparticles for MBCTAB650; 
study. After administration of pure drug and formulation, MBHM650 showed presence of crystalline phases with 

3 4

2 5

In vivo pharmacokinetic study of methotrexate (MTX) and LDH-MTX (L) Intravenous administration and

(R) Oral administration
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fringe pattern. All particles showed nanopore channels. surgery in the areas of urology, dermatology and 
The in vitro bioactivity test in stimulated body fluid at ophthalmology replacing Ho:YAG lasers. Tm-doped all-
37.4°C on the particles after 48 h revealed hydroxyl- fiber CW laser was designed to obtain more robust, 
carbonate layers throughout. compact and maintenance free useful configuration for 
Leadership in specialty glass and optical fiber in-the-field application. A stable lasing at 1.95 µm 
technologies (GLASSFIB) (ESC 0202) wavelength with output power above 5 W has been 

The progress achieved under three broad work demonstrated in laboratory.
packages in this project in respect of various tasks are as Investigation on the effect of the laser power at 1.95 
follows: µm on scaring, charring and ablation rate in live tissue 
WP1: Specialty optical fibers and laser devices cells is under progress in consultation with medical 

Task 1.1: Yb doped Laser fiber in large mode area practitioners.
(LMA) configuration having high dopant concentration Under the Task 1.2 on Hollow Core Photonic Crystal 
and reduced photo darkening effect was produced 

Fiber (HCPCF) Drawing, parameter optimization for  
successfully using Vapor Phase Doping technique. All-

HCPCF was carried out for reliable reproduction of fiber laser system with continuous wave (CW) output 
desired structure for operating  at wavelength around power of around 25 W at 1 ì m wavelength has been 
2.3 micron which is confirmed through spectral demonstrated using Yb doped fibers of double clad 
transmission measurement. Properties of metal design fabricated in the Laboratory . The power scaling 
embedded HCPCF has been designed and studied for is limited by available pump power only.
sensing application in the wavelength range 1300 to Thilium(Tm)-doped fiber lasers are expected to be 
1700 nm with the help of FEM and FDTD.deployed in various areas of medicine such as soft tissue 

Mesoporous biglass powder (L) Wet chemical method, (R) Using suitable surfactant

 Prototype of 20W Yb- fiber laser module under packaging
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WP2: Specialty glasses and coatings for functional atmosphere controlled high temperature furnace and 
3+applications associated facilities were completed. Yb  doped glass 

hosts with varied phonon energy have been developed. The Task 2.1 is on facility creation for preparation/ 
Anti-stokes fluorescence (ASF) has been evidenced production of Chalcogenide glasses and glass-

3+from Yb  ions in different oxide glass hosts like ceramics. This task involves completely new activity on 
phosphate, bismuthate, oxy-fluoride and tellurite. The non-oxide glass materials. Two rocking furnaces, which 
effect of glass phonon energy on ASF has been are the main units for melting the glass, have been 

installed and are in operation. Several bulk un-doped established. Glasses with low phonon energy are 
chalcogenide glasses of different systems were observed to be promising for optical refrigeration in 
prepared up to 30 g scale. Characterization is in terms of their efficient demonstration of ASF. 
progress and preliminary results are encouraging. Under the Task 2.3, on synthesis of functional nano-

Under Task 2.2 on preparation of novel glasses for coatings: self cleaning hydrophilic/ hydrophobic 
fluorescent cooling, installation of glove box, coatings along with hard and tunable AR with 

 Prototype of 10W Tm- fiber laser module under packaging Laser power vs launched pump power of Tm doped fiber laser

(L) As prepared chalcogenide glasses in sealed silica ampule  

and ( R ) Transmission spectrum of an as preperaed chalcogenide glass

3+L: Anti-Stokes Fluorescence spectra of Yb  ion in variety of glasses, M: Absorption and anti-stokes fluorescence spectra along 
3+with ASF phenomenon in Yb  oxyfluoride glass ceramics and R: Cooling efficiency with respect to excitation wavelength
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hydrophobic coatings were developed on polycarbonate precursors Na O-B O -SiO -Al O  and rare earth doped 2 2 3 2 2 3

sheet up to a size of 50 mm × 50 mm. Also AR coating oxide glass system.
was developed on solar glass to increase photo-current. Under Task 3.3 on setting up the laboratory and 
Highly water dispersible Anatase TiO  nanopowder was 2 experimental trial melting in microwave furnace, process 
synthesised at low temperature (~80° C).  Alcohol-water has been standardized for making iron doped alumino-
dispersion of TiO  nanopowder could be directly used for 2 phosphate glass, high density radiation shielding 
coating on glass and plastics with high adhesion window glass, zinc borate glass and borosilicate glass 
capability (2-3 H for glass and 1-2 H for plastic). frit in microwave furnace up to 150 g scale.

WP3: Advanced materials and technology for glass Advanced ceramic materials and components for 
melting energy and structural applications (ESC 0104) 

Under Task 3.1 High Alumina aggregate developed This is a network project under CSIR's Engineering 
from Indian bauxite was upscaled up to 30 Tons at M/s. cluster. There are three broad work packages which 

Calderys India Ltd. The plant is situated at Katni, consist of eight tasks. The notable developments under 
Madhya Pradesh. Laboratory evaluation is mostly these packages are described as follows:
completed. Up scaling in the tune of 20 kgs value added WP1: Novel membrane based process technology 
Magnesia aggregates and refractory thereof is for sustainable energy devices
completed. Property evaluation is under progress.

The work package consists of four tasks:
Under Task 3.2 Optimized gelation conditions for 

Task 1.1 deals with separation of hydrogen, 
Phyllosilicate-polymer system has been achieved. 

nitrogen, carbon di-oxide and methane using ceramic 
Formulations have been designed for reactive glass 

XRD of the magnesia sintered (a) without  TiO , (b) with2

2 wt%  TiO  and (c) with 3 wt% TiO2 2

Hot modulus of rupture (at 1400°C) of sintered 

magnesia with TiO2

( L) Thin (3.5 mm) Pd membrane on Alumina substrate and ( R ) Multilayered porous ceramic membrane

developed on ceramic substrate
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membrane / support. Cheaper Palladium membrane of 
tunable thickness of 3.0 to 11µm on alumina support was 
fabricated for application in high temperature and 
pressure modules. Multi-layered zeolite membrane was 
fabricated upto 24 mm OD 19 channel tubes. An in-
house gas separation set-up was installed.

Task 1.2 is on purification of hot gas from fine dusts 
arising out of lean grade Indian coal. Silicon carbide 
support tube with mullite based membrane cleans the 
gas. Preliminary work on sustainability of the material 
upto 1000°C in the form of ceramic candles (600 mm 
long, 75 mm ID) was done in collaboration with CIMFR 
(Dhanbad) and University of Ribeirao Preto (Sao Paulo, 
Brazil).

Task 1.4 deals with fabrication of metal supported 
SOFC. Porous metal-supports of dia ~20 mm through 
compaction of metal powder was fabricated and sintered 
under controlled atmosphere. The metal supports were 
characterized and optimized for making fuel cells. The 
work is done in collaboration with NAL (Bangalore).

WP2: New generation structural ceramics for high 

temperature and wear resistance applications

Task 2.1 deals with development of Ultra High 
Temperature Ceramics (UHTC) for applications in wear 

Task 1.3 pertains to generation of bio-mass from resistant components for supersonic airborne vehicles. 
kitchen waste, using captured carbon di-oxide leading to Different composites of zirconium di-boride with silicon 
pure bi-fuel production. Micro-algae, viz., Anabaena, carbide, titanium di-boride and boron carbide were hot 
Chroococcus, Enteromorpha and Phormidium were pressed. The compositions were also sintered via spark 
grown in kitchen sink waste water. Surface modified plasma sintering technique and the properties of 
ceramic tubular support (C55) of 150 mm length and sintered compositions were optimized. Phase analysis, 
3/2mm OD/ID was fabricated for photobioreactor mechanical properties and thermal properties of the 
application. A lab scale membrane distillation module composites were evaluated for optimal composition. 
was set for improving purity of the bio-ethyl alcohol.The Machining by EDM technique was successfully done 
work is done in collaboration of IMTech (Chandigarh).

Mullite membrane coating on SiC for hot gas filtration

Lab-scale membrane photo-bio-reactor for algal biomass production

Cross sectional micrograph and EDAX Line Scan of

MS-NiO-YSZ anode
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due to their low electrical resistivity. The work was done 
in collaboration with NML (Jamshedpur) and IIEST 
(Shibpur).

Task 2.2 is on production of enriched refractory 
using plasma processing. Plasma fused alumina rich 
spinel was synthesized and physical properties were 
measured. Detailed phase analysis, microstructural 
study and mechanical properties of the spinel with and 
without 10% zirconia, were evaluated for real life 
applications. Proto-type samples of plasma synthesized 
spinel and magnesia were fabricated.

TEM micrographs and SAED patterns of spark plasma sintered ZrB -SiC composite sintered2

at 2000°C (TP denotes Triple point)

FESEM microstructures of spark plasma sintered ZrB  : (a, a1) direct current 2

and (b, b1) pulse current (t  = 50 ms and t  = 5 ms) modeson off

Plasma fusion of CSIR-CGCRI refractory samples
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Task 2.3 pertains to optically transparent ceramics. (i) Development of microreactors and filtration units 
Nano size powders were prepared from organic route involving one or more unit operations for individual and 
with Neodymium, Yttrium and Praseodymium additions. simultaneous removal of pesticide and heavy metals, (ii)   
Presence of Pr, in place of Yttrium, improved sinterability Fabrication of coated ceramic membrane and module 
of the compositions and presence of Pr-SiAlON was for microbial decontamination of surface water and (iii) 
observed at the grain boundaries, using TEM. Scale up studies using newer adsorbents in the 

prototype mode in laboratory.WP3: Advanced composite armour for protection 

against medium calibre threats (30mm bullet) During 2014-15, stable TiO  slip coated over clay-2

alumina based ceramic membrane tube of 9 mm length Under this task, ceramic composite armour panels 
was fabricated and coated with commercially available were fabricated with different structural designs and 
hydroxyapatite. The membrane and its coated surface varying geometry. In addition, the design of backing 

shock plates and metal structures of different were subsequently characterized using FESEM. Lead 
compositions were also changed as per demand. 300 x removal from synthetic solution was studied using 
300 mm (outer size 450 x 450 mm) with different hydroxyapatite coated membrane and 97% lead 
thickness was tested at TBRL test range. It was found removal was observed from 5 ppm lead solution.
that performance of dense silicon carbide ceramics is Multifunctional materials for identification of 
better than dense alumina and also offers weight pathogenic bacterial DNA
advantage but at higher price than the former. Bulging of 

The nodal lab of this project is CSIR-CECRI. CSIR-
test plates was measured and further optimization of 

CGCRI is engaged with the work element 7 of the work 
design of the panel is being done.

package under this project. CSIR-CGCRI's 
responsibility lies in the sub work elements 7.1: Clean water: Sustainable option
Fabrication of functional electrodes and 7.2: Development of ceramic membrane based 
Multifunctional materials for DNA sensing detection of processes for removal of heavy metals  
target DNA. The progress achieved under the two sub 

CSIR-NEERI is the nodal Institute of this project. In work elements is as follows:
this project CSIR-CGCRI has three step responsibilities: 

7.1 Chemical activation of natural membranes for 

covalent immobilization and detection of DNA

The objective of this work element is to explore the 
efficacy of chemically modified eggshell membrane 
(ESM) as a platform for immobilization and detection of 
DNA. A comparative study of two surface 
functionalization schemes, with acetic acid (ESM-AA) 
and n-butyl acetate (ESM-BA) was carried out. It was 
demonstrated how they influence the homogeneity of 
the surface immobilized oligo-probes and subsequent 
detection of the target DNA. The ESM-AA surface 
revealed that the fluorescence spots were discernible 
down to 0.1 µM of target DNA, while for 0.01 µM target 

SiC – 5083 Al test panels showing deformation of aluminium backing plates hit with a 30 mm AP bullet

FESEM image of coated membrane surface after filtration 

suggesting lead deposit
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concentration the background was predominantly A facile catalyst free green and rapid approach was 
expressed. In comparison, the fluorescence spots were explored for the synthesis of multiband fluorescent 
clearly observed down to 0.01 µM or 10 nM on the ESM- graphitic carbon nanoparticles from queen of oils 
BA surface. The presence of a more stable leaving group exhibiting multifarious applications. The as-prepared 
in n-butyl acetate than acetic acid facilitates conjugation and calcined carbon nano particles exhibited excitation 
of aminatedoligos on the ESM-BA surface. Interestingly, dependent multiband emission which has been explored 
the membranes modified with n-butyl acetate pushed 

for detection of DNA. We have monitored the interaction 
down the lower limit of detection (LOD) of the sensor to 

of the carbon nanopaticles with Calf Thymus DNA and 10 nM of target DNA. From the present study it is 
Escherichia coli DNA. A selective detection of concluded that n-butyl acetate modified eggshell 
Escherichia coli DNA using fluorescent graphitic carbon membrane can act as a potential substrate for DNA 
nanoparticles through fluorescence enhancement of the immobilization and subsequent detection.
nanoparticle has been demonstrated. Based on thermal 7.2 Design multifunctional nano materials/ 
melting, circular dichroic and calorimetric studies fluorescent probes for pathogenic bacterial DNA 
preferred interaction of CNP with EC DNA could be sensing
established.Selective Detection of Escherichia coli DNA 

To our understanding this is the first report on Through Fluorescent Enhancement of Carbon 
selective detection of E-coli DNA using carbon or any Nanoparticles

(L) Fluorescence images for DNA hybridization and detection. Upper panel (a-d) represents the spots at target DNA concentrations 5, 1, 
0.1, and 0.01 µM  on ESM – AA surface, while the lower panel (e-h) depicts the spots for identical concentrations of target DNA on ESM – BA 

surface. Scale bar = 200 µm and ( R ) Calibration curve – mean fluorescence intensity versus target DNA concentration on ESM-AA and ESM-BA 
surfaces Fig. 2:Calibration curve – mean fluorescence intensity versus target DNA concentration on ESM-AA and ESM-BA surfaces, respectively

(L) Schematic showing the application of carbon nanomaterials

for E-coli DNA sensing  and ( R ) Fluorescence intensity variation

on addition of a) CTDNA and  b) ECDNA. Insets show the

dependence of fluorescence intensity on concentration of DNA used



R
&

D
 H

IG
H

L
IG

H
T

S

34          CSIR - Central Glass & Ceramic Research Institute - Kolkata Annual Report 2014-15

other fluorescent materials and could find potential excitation signals which is often encountered in building 
application in the direct detection of E-coli bacteria in health monitoring. Since the frequency response of the 
water. FBG accelerometer is non-linear, the measurement 

bandwidth is usually restricted to the frequency up to Engineering of disaster mitigation and health 
which the response is nearly uniform. This bandwidth monitoring for safe & smart built environment 
restriction was alleviated by using a adaptive wavelet 

Several prototypes of the optical accelerometer with 
packet transform based post processing technique. The 

different sensitivities were evaluated at nodal lab CSIR-

CBRI successfully. The responses of FBG based FBG based accelerometers were designed with a target 
acce le rome te r s  and  two  w i r e l ess  MEMS to cover a frequency range from 0-35 Hz and measure 
accelerometers up to 4 Hz sinusoidal excitation with 5V acceleration as low as 0.05g. The design parameters 
(p-p) amplitude were monitored. There was good were finalized using Finite Element Analysis.
agreement between the signals acquired by the FBG Innovative technologies for health assessment and 
accelerometers and the MEMS accelerometers. The damage mitigation of structures 
performances of the accelerometers were also 

CSIR-SERC is the nodal lab for the project. In this 
evaluated for multi-frequency and non-stationary 

project responsibility of CGCRI is to develop FBG based 

Testing of FBG based accelerometer and 

wireless MEMS accelerometers on a 

reinforced concrete building at CSIR-CBRI

(a) Packaged embeddable FBG based strain sensor for concrete structure (b) Embedding of FBG sensors and

 resistive strain gauges in concrete structure

Embeddable FBG array

(b)

 

Embeddable type electrical 
resistance strain gage
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The strain responses were compared with that of a 
resistive strain gauge also embedded in the same 
structure. Figure show linear responses of strain 
measured by sensor with that of strain gauge.

Development of clay based geopolymers for 

structural applications

The main objective of this project is to synthesize 

clay based geopolymer for structural applications. White 

China clay, fly ash and rise husk based geopolymers 

blocks were successfully prepared and mechanical 
embeddable and surface mountable strain sensor properties of these blocks were evaluated. Maximum 
package which can be multiplexed.  FBG sensor array compressive strength of about 30 MPa was obtained for 
suitable for embedding in concrete structure has been 

fly ash based geopolymers. The first ever study of 
developed. Preliminary thermal sensitivity and strain 

nanoindentation behaviour showed the unique presence sensitivity has been analyzed at CGCRI and the sensors 
of a strain tolerant microstructure development in the were then evaluated at CSIR- SERC. At SERC the FBG 
synthesized geopolymers.sensors were embedded in a test structure.

Some geopolymer shapes developed from various local low cost natural as well as waste products e.g., fly ash, 
rice husk ash etc. are shown in the figures.

  Load vs Strain at typical quarter span

(a) Compressive strength and (b) Nanoindentation behaviour of geopolymer blocks synthesised from fly ash

Geopolymer shapes developed from different raw materials (a) WCC based large cylinders

(b) Rice husk ash based small cylinders (c)Fly Ash based  small and large cylinders and (d)  Tiles of  4 inch2 dimension
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Magnetic nanomaterials: synthesis and surface first few hours. The FCS correlation curves of a-syn in 
modifications for biointeraction and catalytic presence of uncoated and lysine coated magnetite at the 

th studies, a step towards biomedical/industrial 4 hour of incubation. Correlation time for the 
benefits aggregation has significantly reduced in case of lysine 

coated nanoparticles compared to that in presence of It was reported last year that L-lysine coated 
uncoated nanoparticles.magnetite nanoparticles not only prevent but 

significantly delay early aggregation alpha-synuclein (a- FCS correlation curves of a-syn in presence of 
thsyn). A-syn is present in every human brain within the uncoated and lysine coated magnetite at the 4  hour of 

Substantia Nigra region and assumed to actively incubation revealed that correlation time for the 
participate in the signal transaction process. The 

aggregation has significantly reduced in case of lysine matured fibrils of this protein is very abundant within the 
coated nanoparticles compared to that in presence of patients of Parkinson's' disease, and the early 
uncoated NPs.aggregation of a-syn is believed to lead to those mature 

fibrils. But unfortunately no technique is available to date Confocal images of the a-syn aggregates in 
to detect or prevent those protein aggregations in the presence of uncoated and lysine-coated magnetite 

thinitial stage. It is reported for the first time that a nanoparticles at the 4  hour of incubation showed that 
combined technique of Fluorescence Correlation whereas the uncoated nanoparticles induced a great 
Spectroscopy (FCS) and Confocal Imaging can detect deal of aggregation of the protein, the lysine coated NPs 
those very early aggregation events, as early as within have significantly prevented the event.

NANOSTRUCTURED MATERIALS

EXTERNALLY FUNDED PROJECTS

Curves showing reduction in correlation times for aggregation of a-syn  in case of lysine coated nanoparticles 

 Image showing prevention of aggregation of a-syn  by lysine coated nanoparticles
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Dye-sensitized solar cells/quantum-dot sensitized Role of resonance energy transfer in CdS 
solar cells sensitized solar cells

The ternary complex oxide Zinc Stannate, Zn SnO  2 Narrow-bandgap semiconductor quantum dots 
(ZTO) is an important n-type semiconducting oxide such as CdS, CdSe, PbS, and InAs have aroused 
finding potential as an alternnative photoanode in dye considerable interest as candidates for the sensitizer 
sensitized solar cells. Due to its complex nature, dye replacement in dye sensitized solar cells. To 
synthesis of phase pure Zn SnO  has been reported to 2 4 enhance the performance of CdS sensitized cell and to 
be a highly challenging task. A simple route has been 

reduce the usage of N719 dye in the cell, an attempt is 
adopted for the one step synthesis of nanosized, defect 

being made to replace this traditional system with new 
free cubic spinel Zn SnO  by calcining a mixture of 2 4

and alternative sensitizers and co-sensitizers. For the 
hexagonal ZnO rods and tetragonal SnO  particles at 2

selection of a suitable co-sensitizer, the focus in the 
1000°C. The reaction of 2ZnO+SnO  to form Zn SnO  2 2 4

study is on the synthesis and evaluation of the optical 
could occur due to a temperature mediated diffusion 

properties of colloidal CdS. In addition, the resonance, controlled solid state reaction. Such inter diffusion 
energy transfer study has been performed to explore the reactions could result in the formation of a porous layer 
possibility of energy transfer between the QDs and on the more rapidly diffusing component between the 
sensitizer molecule. Instead of the conventional way of interface of the two materials like ZnO and SnO  2

synthesizing CdS nanoparticles, bio-inspired greener resulting in porous products. This phenomenon known 
strategy has been adopted to fabricate colloidal CdS as Kirkendall effect is very common in solid state 

synthesis of materials. Interestingly, it is observed in the nanoparticles on ZnO based photoanode films by using 
present study, phase formation of Zn SnO  occurs Bovine Serum Albumin, a ubiquitous protein as a 2 4

without Kirkendall effect. The starting materials, ZnO template. Devices have been fabricated with ZnO 
rods and SnO  particles were synthesized through 2 particle (P), rod (R) and both rod-particle (R+P) mixture 
solution processed sonochemical synthesis followed by and their efficiencies evaluated with CdS and N719 dye. 
thermal annealing at 300°C and 600°C respectively. The The work on carbon nanoparticle based counter 
microstructural investigations manifested a significant electrode and p-type hole conductors is also under 
change in the morphology of the final product Zn SnO  2 4 progress.
compared to the binary oxides as shown in below.

4

 SEM image of (a) ZnO rods and (b) SnO  nano particles and (c) TEM image of the mixture 2

calcined at 1000°C resulting in self assembles ZTO particle.

(a)

(b)

(c)
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Extent of structural noncentrosymmetry in morphologies of bioactive glassy nanocoatings (BGNs) 
electronic ferroelectric systems were characterized by scanning electron micrographs 

after immersion in SBF. A very homogeneous layer with The primary aim is to accurately determine the 
needle-like nanostructures was observed at the surface extent of crystallographic noncentrosymmetry 
after 1, 4, 7 and 14 d of immersion in SBF. After 1, 4 and 7 contributed by off-centre displacements of the cations 
d, uniform calcium phosphate (CaP) deposition with with respect to the anion cages in several systems such 

as LuFe O , Pr Ca MnO , Pr(Sr Ca ) Mn O , Fe O  atomic ratio (Ca/P ~1.73) was observed. After 14 d of 2 4 3 2 2 7 3 4

immersion the precipitated layer was completely uniform etc where ferroelectricity is considered to  originate from 
an esoteric charge/orbital order. It is quite possible that and dense with Ca/P atomic ratio ~1.83. The study 
both lattice and electronic structure contribute to the reveals that more uniform and homogeneous CaP layer 
overall ferroelectricity of the system. This issue will be was formed on the BGNs nanocoating. The composite 
examined thoroughly by neutron diffraction experiments structure and uniform surface morphology of BGNS 
at BARC's Dhruva Reactor. The refinement of the nanocoatings is likely to play a key role in forming 
neutron diffraction patterns will give accurate homogeneous and dense CaP layers in relatively short 
information about the ion positions along with those of time. It is noteworthy here that the crystalline needle-like 
the lighter ions such as oxygen and thus throw light on nanoscale phase formed on these nanocoatings is very 
the structural noncentrosymmetry. Preliminary work has similar to the CO HA crystals of the natural bone. The 3
been started for which neutron diffraction patterns have 

BGNs nanocoatings also showed good non-toxicity 
been recorded.

during cell culture studies.
INTERNATIONAL PROJECT This newly designed nanostructured composite 

coatings have potential in enhancing bone bonding Structure of gradient nanocomposites: Interaction 

of bioactive glasses with nanoparticles and ability of bio-stable glass reinforced implants with 
polymers (MoreBAGS) surrounding tissue due to their excellent bioactivity and 

cellular response which can be considered as pivotal In vitro apatite-forming ability is the main 
towards the preclinical success of bone implants.characteristic of bioactive materials. Surface 

0.55 0.45 0.1 0.9

SEM micrographs of BGNs nanocoating after(a) 1 , (b) 4 , (c) 7 and (d) 14  days immersion in SBF
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Tribological behaviour of hard coatings on Silicon photoluminescence observed from this thin film were 
substrate for MEMS application  explained by surface state model.

This is an ARDB sponsored project and the present Silicon wafers with thickness 1000ì m, procured 
work is in continuation of our previously reported work from Monteco silicon Technologies.Inc were used as 
published in 2013-2014 Annual Report. substrates. The wafers has a surface roughness of the 

In this work we focused on  various optical order of (7- 8) nm. Liquid Polycarbosilane (LPCS) with 
properties of 3C-â-SiC nanocrystals embedded in number average molecular weight (Mn) 500 was made 
carbon rich amorphous SiC films on Si derived from available from DMSRDE, Kanpur, India and is used as a 
liquid Polycarbosilane by modified CVD process at precursor for deposition SiC nanocrystals embedded in 
moderately high temperatures of 900°C. The work carbon rich amorphous SiC film on silicon wafer. The SiC 
focuses emphasized on 1) enhancing the quantum film was deposited on Silicon wafer by bubbling the 
efficiency of the blue emission of SiC nanocrystals and -1argon gas through LPCS (at 12 ml mim ) so as to carry 
2) detection of NIR emission which hitherto not been 

the PCS vapours inside the controlled atmosphere reported til l date. Finally the reported NIR 

NONOXIDE CERAMICS, COMPOSITES & REFRACTORY

EXTERNALLY FUNDED PROJECTS

Absorbance spectra of the film

PL spectra excited with (a) 325nm xenon lamp (b) 625 laser light



R
&

D
 H

IG
H

L
IG

H
T

S

40         CSIR - Central Glass & Ceramic Research Institute - Kolkata Annual Report 2014-15

furnace which subsequently get decomposed at 900°C by 650nm laser light. This has been reported for the first 

to form carbon rich SiC coating on silicon substrate. time. This emission comes from much lower energy level 

Finally the furnace is cooled down to room temperature (1.5eV) than 3C-SiC (2.4eV). This lower energy 

at 4°C/mim, keeping all the parameters unchanged. emission is due to the surface state model. It is well 

established in surface state model that photo excitation Fig 1 shows the optical absorption spectra of the 
originates from SiC nanocrystals and photoemission films from which one can see multiple absorption peaks 
occurs in a special surface state. at 327.5nm, 458.5 and 720nm. From these spectra the 

indirect energy levels of 1.32eV, 2.1eV and 2.86eV for Hot pressing and study of thermo-mechanical 
the as deposited films were calculated using the tauc behaviour of ultra-high temperature ceramic 
equation.  The direct energy levels calculated using the samples for aerospace application 
tauc equation are 1.51eV, 2.44eV, and 3.32eV. The PL ZrB -SiC  (w/w 80:20) composites were spark 2 p

spectra Fig.2(a) of the film excited by 325nm Xenon 
plasma sintered at 1900, 2000 and 2100°C with t = 50 on

lamp display broad emission spectra covering the whole 
ms and t = 5 ms conditions under 50 MPa pressure for offvisible region. The broad spectrum from multiple energy 
15 min. SiC was obtained by in situ pyrolysis of 

levels as calculated from the tauc plot is due to radiative 
polycarbosilane during sintering. The FTIR spectra of 

transition from the density of localized states. The PL 
semi-pyrolysed ZrB2-SiCp powder showed that pre-

spectra of SiC nanocrystals embedded in carbon rich 
ceramic PCS polymeric bands such as Si-CH -Si, Si-CH  2 3amorphour-SiC film with 2.86eV band gap have 
and Si-H weakened and few characteristic bands like Si-shoulders at 2.4eV and 2.1eV. This implies that the film 
C, Si-O and C=C peaks appeared strong in the spectra. has large band tails which corresponds to high density of 
In ZrB -SiC  composition, uniform distribution of ZrB  2 P 2localized states. The triple band structure for the high 
and secondary SiC phases were found in the sintered bandgap (carbon rich) films implies the presence of 
sample. The interfaces between hexagonal ZrB  and 2amorphous and crystalline phases in the network. 
needle shaped SiC were found in high resolution bright In addition to the visible PL we also report for the first 
field TEM images. The Vickers' micro-hardness, fracture time the NIR florescence at 800nm Fig.2 (b) from these 
toughness (measured by DCM) of ZrB -SiC  composite 2 pnanocrystalline SiC embedded on carbon rich a-SiC 
sintered at 2000°C achieved upto 16.22 GPa and 3.69 films when they are excited by 650nm laser light. This 
MPa√m, respectively. The critical energy release rate emission comes from much lower energy level (1.5eV) 

- 2than 3C-SiC (2.4eV). This lower energy emission is due (G ) value was 27.46 J·m  implying that the composite IC

to the surface state model. It is well established in resists the crack propagation during indentation. Wear 
surface state model that photoexcitation originates from resistance coefficient and wear rate values of all the 
SiC nanocrystals and photoemission occurs in a special composites were found to be very low. Thermal 
surface state. conductivity values of all the composites varied from 

In addition to the visible PL, the NIR fluorescence at 78.09 to 57.20 W/m.K in 100°C to 1000°C range as 
800nm was also observed from these nanocrystalline shown in figures.
SiC embedded on carbon rich a-SiC films when excited  

Table 1: Mechanical and tribological properties of ZrB -SiC  composites.2 p

Sintering  
temperature  

Hv  
(GPa)  

KIC 

(MPavm) 
c/a 

ratio 
GIC 

(J·m - 2) 
COF 

(Peak) 
Wear vol. 
(m3X104) 

Wear rate 
(mm3/N·m) 

(×10-3) 
WRC 

1900oC  16.01  3.44 2. 21 23.90 0.44 2.91 0.73 0.030 

2000oC  16.22  3.69 2.05 27.46 0.50 3.31 0.78 0.034 

2100oC  14.32  3.61 2.28 27.23 0.61 6.43 1.61 0.170 
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Synthesis of oxide bonded porous SiC ceramics by coating of SiC particles by sol-gel mullite precursor 
bond phase precursor infiltration technique followed by sintering at 1300-1500°C in air. The % SiC 

oxidation degree decreased with decrease of sintering Properties of mullite bonded porous SiC ceramics 
temperature; increase of SiC particle size, coating SiC processed via sol-gel approaches
particles by precursor sol and also by infiltration. It was 
observed that in both the cases porosity, pore sizes and 
flexural strength could be controlled by controlling the 
processing parameters and SiC particle size. Mullite SiC 
and cristobalite was detected as the major crystalline 
phases in the mullite bonded SiC ceramics. The thermal 
oxidation behaviour of coated SiC powder was 
examined by TG-DTA technique in dry air. Mullite 
formation exhibited two exothermic peaks at 1195 -
1213°C and at 1319-1358°C, respectively. The 
activation energy for mullite crystallization in the first 

-1step ranged from 884-1250 KJ mole  and in second step 
-1it ranged from 759-1018 KJ mole . 

Development and characterizations of silicon 

carbide foam

Open/closed cell ceramic foams find potential use in 
various high performance applications because of their 
combined effect of unique properties of parent ceramic 
(oxide or non-oxide) and engineered pore morphology. 

Incorporation of bond phase by sol-gel processing While open cell foams can be used in molten metal and 
technique is relatively new approach for fabrication of hot gas filtration, diesel engine exhaust filters and 
porous ceramics. Mullite bonded porous SiC ceramics burners, closed cell foams are especially used for 
(MBSC) were synthesized by an infiltration based thermal insulation and fire protection. Non-oxide silicon 
processing consisting of intrusion of monophasic mullite carbide (SiC) foams are not an exception in this regard 
precursor sol into a porous compact of SiC as well as by and have been studied globally to meet several high-end 

Thermal properties of spark plasma sintered ZrB -SiC  composites at different temperatures2 p

DTA curves of mullite precursor sol coated SiC at

different heating rates in dry air
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applications owing to its superior strength, ability of high specification. The typical refractory property of the 
temperature strength retention in hostile environments, developed material is detailed in the Table.
high abrasion resistance and extreme chemical 
inertness. 

Sponsored by DMSRDE, the primary objective of 
this project is to fabricate and characterize 
Polycarbosilane (PCS) derived SiC foams at CSIR-
CGCRI, India. While the initial precursor has been 
supplied by the sponsoring agency, the SiC foams were 
derived in-house by simple two-step processing 
technique. The SiC foams thus fabricated have been 
evaluated in terms of physical, microstructural and 
thermal properties. Results showed good adherence 
with the bench-mark properties provided by the sponsor. 
The PCS derived foams having â-SiC grains attained a 
bulk density of ~1.8 g/cc with overall porosity in the range 
of 40-45 vol %.

Development of aluminosilicate refractory products 

utilizing refractory material consisting of insulator 

waste 

Insulator industries in India produce predominantly 
ceramic based insulators. Huge amount of solid waste is 
generated during the production of high tension 
insulator. This insulator waste contains ~40 wt% Al O  2 3

and considerable amount of mullite as crystalline phase 
which can be utilized for the low temperature refractory 
applications, particularly alumino-silicate refractory 
containing 30-40% Al O . With this view, fired insulator 2 3

Characterization of Indian lean grade Magnesite ore waste from Aditya Birla Insulator, was utilised for the 
and improvement of its high temperature refractory development of alumino silicate refractory having 
properties with or without beneficiation alumina content of 30-50% in a project sponsored by 

In this study an effort has been made to develop Aditya Birla Science and Technology Co. Ltd. Navi 
value added refractory products from Indian magnesite Mumbai. Alumino silicate refractory containing 30% and 
of Salem region by forming magnesium-aluminate 40% alumina has been successfully developed using 
spinel. Within the past decade, interest has developed in 50% solid waste, out of which 25% insulator waste and 
magnesium aluminate spinel (MgAl O ) to replace the 25% grog (from used bricks). The properties achieved at 2 4

chromite spinel in refractories due to their eco-friendly the laboratory scale are at par with the standard 

Digital photograph of PCS
derived SiC foams

X-ray 3D tomography of SiC
foams: Discrete spots
indicate closed pores

 

 

 

30% alumina containing standard size brick 

developed using insulator waste

Typical properties of refractories 
Properties 30% Al2O3 

refractory 
40% Al2O3 
refractory 

App. Porosity (%) 

CCS (MPa) 

RUL ( Ta 
oC) 

PLCAR 

17-18 

5-39 

1315-1335 

-0.3             
(at 1150oC) 

17-18 

32-33 

1400-1415 

-0.04            
(at 1350°C) 
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nature. MgAl O  is a technologically important material densification by sintering occurs simultaneously with the 
expansion (5-7%) from the MgAl O  formation. on account of its attractive properties. 2 4

Consequently the competitive process of sintering-The synthesis of MgAl O  refractory aggregates 2 4

densification and reaction expansion occurs from indigenous refractory raw material magnesite was 
simultaneously. The percentage densification or relative accomplished through this experimental investigation. 
density increases up to 1600°C and then it decreases Magnesia rich spinel was prepared by single stage firing. 
marginally up to 1700°C. This shows that up to 1600°C, At 1600°C it achieved bulk density of 3.34g/cc with 
sintering predominates the spinelization reactions which densification of around 94%. Compacted grain structure 
become controlling process from 1600°C onwards to in microstructural analysis supported better 
1700°C.densification and good thermo-mechanical/mechanical 

The samples were analyzed using XRD to properties of the developed aggregates.
determine the phases developed at higher temperature. The sample shows increase in bulk density 
Scanning Electron Microscopy and EDX analysis were accompanied by lowering of apparent porosity with 
also carried out to know the grain growth, development increasing sintering temperature till 1600°C. After that 
of microstructure and phase distribution at high there is a slight decrease in density accompanied by 
temperature.high apparent porosity. At elevated temperatures, 

2 4

Properties of magnesium aluminate spinel refractory aggregates

Sintering 
Temperature 

(°C) 

Bulk 
density 
(g/cc) 

Apparent 
porosity (%) 

Densification 
(%) 

Modulus of 
rapture  
(MPa) 

Hot 
modulus of 

rapture 
(MPa) 

1550 3.17 9.45 90.06 108.85 65.72 

1600 3.34 1.15 93.82 128.47 76.31 

1650 3.32 1.51 93.52 109.83 71.67 

1700 3.30 3.60 93.48 103.95 75.39 
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Development of nano-engineered glass based The absorption spectra of fibers drawn from the 
+4 annealed and non-annealed fiber samples revealed optical fibre with Cr  doped VAG nano particles for 

4+ 3+ 6+use as abroad band light source within 1100-1500nm presence of Cr , Cr , and Cr  species. Numerically, 
extinction of absorption drops 3…3.5 times for the Chromium doped phase-separated yttria-alumina-
annealed sample as a result of nano-phase silica glass based fibers drawn from perform have been 
restructuration during annealing process. In case of the developed under suitable glass composition through 
annealed preform sample intense broadband emission proper thermal annealing. The size of the phase-
within 500…800 nm was observed as compared to the separated particles within the core of the annealed 
non-annealed one. It was associated with the presence perform was found to be around 20-30 nm. This was 

3+of Cr  ions in nano-structured environment inside the significantly reduced to around 5.0 nm in the drawn fiber 
YAS core glass. The final fibers showed broadband as shown in the figure.

emission in a 900 to 1400 nm range under pumping at 
1064 nm which could be attributed mainly to the 

3+ 4+presence of Cr /Cr  ions. The fabricated fibers 
appeared to be a potential candidate for the 
development of fiber laser sources for the visible and 
near-infra ranges and for effective Q-switching units for 
1…1.1 µm all-fiber ytterbium lasers.

Development of fiber-optic chemical sensor using 

an optical fiber loop ringdown spectroscopy

The sensor using Phase Shift Fiber Loop Ring Down 
Spectroscopy (PS-FLRDS) was demonstrated with the 
help of intensity modulated continuous laser in a fiber 
loop instead of a pulsed laser. The exponential decay of 
laser beam intensity coupled into the fiber loop 
introduced phase shift in output light intensity with 

FIBRE OPTICS & PHOTONICS

EXTERNALLY FUNDED PROJECTS

TEM pictures along with ED pattern of Chromium-doped glass based (a) non-annealed preform (Cr-2) 

and (b) fiber drawn from the annealed (HCr-2)

Emission spectra obtained at pump power of 2 W with filtering below 

≈1100 nm. ëc marks  the central wavelength of the fluorescence spectra
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respect to input. The phase shift provides an exact introducing a loss inside the fiber loop which is 
measurement of the sensing parameter. Ring down time equivalent to the sensing parameter, a phase shift of 
can be calculated from this phase angle measurement 35.4157 degree is achieved. 
which determines the concentration of analytes in a The current system showed a time resolution of 50 
solution or capillary flow systems. This PS-FLRDS is ps which is highly capable of measuring small changes 
suitable for flow system because of its high speed in phase shift. This technique can be further extended for 
detection and accuracy. A practical system was sensing of chemicals. This method promises 
implemented with a fiber loop of 23.5 m and the shift in instantaneous sensing and can be implemented with a 
phase angle of 28.685 degree was observed. After couple of electronic interrogation system.

Plot showing phase shift of 28.6857 degree using PS-FLRDS sensing scheme

Tunable laser source

1552 nm

Function generator

(Sine wave)

2.5 GHz

Oscilloscope

InGaAs Detector

850 - 1650 nm

Intensity

modulator

Sensor

Isolator

Coupler

99:1

Coupler

99:1

23.5 m

loop

Erbium doped fiber

amplifier

Schematic of Phase shift-Fiber loop ring down spectroscopy based sensing system
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typical microscopic view of which is given figure. The INTERNATIONAL PROJECTS
propagation behavior of fibers were characterized and Advanced multicore components for next 
optimized for the desired operation. The initial results generation optical communications and sensing
indicate single mode operation, good pump absorption This is a collaborative project between CSIR- 
and relative gain, which are desirable the required CGCRI and Heriot Watt University, UK under Indo-UK 
applications. The optical gain at 1550nm was 20dB in UKIERI joint research programme. This project aims to 
four cores measured at Heriot Watt University, UK. The develop optical fibre laser sources and amplifiers that 
work on setting up the MCFs for multiband laser and exploit both novel multicore fibre structures and custom 
amplifier operation is in progress.fabricated three dimensional optical interconnects.
Development of long period grating (LPG) based 

immno-assay for bio-sensing applicatrion

A new design concept of highly sensitive LPG 

sensors could be established and subsequently 

implemented suitable for use in bio-sensing 

applications. This will lead to successful development of 

an efficient bio-sensing technology. The outcome and 

the knowledgebase developed through the collaboration 

was found to be immensely helpful for identifying new 

applications, both research and commercial, with a 

particular focus on immuno-sensing. The base 

technology developed can easily be extended to detect 

other range of biological like bacteria, toxins, pesticides, 

explosives and numerous other small molecules.The 

milestones achieved during the project tenure are as 

follows:

Theoretical models for the TAP-LPG and the LPG 
with overlay structure operating around transition point 
for use as biosensors have been implemented 
successfully; High sensitive TAP-LPGs fabricated and 
characterized; Two types of overlay layers e.g. (i) layers 
of polyelectrolytes [(Poly (allylamine hydrochloride) 

3+We have developed six active Er  doped cores (PAH); and poly (styrenesulphonate) (PSS); were used 
surrounded by passive central GeO  doped core based 2 as poly cation and poly anion ] and (ii) a layer of Sol-Gel 
multicore fiber from the composite preform made derived titania-silica thin film successfully deposited on 
through drilling of passive GeO  doped preform rod in a the LPG sensors and significant sensitivity 2

enhancement achieved;proper dimensional way followed by insertion of etched 

erbium doped preform rods into the drilled hole. The Flow cell based immunoassay devised and online 
monitoring of antigen-antibody interaction quantified.geometries of such fibers have been analyzed and 

Microscopic view of multicore erbium doped fiber

Measured spectra for optical gain of  multicore erbium doped fiber 
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Measured TAP-LPG  with spectra of TAP-LPG  n =1.03dB 20dB 3 Recorded spectra of TAP-LPG  with varying 20dB

refractive index in the surrounding

Step-by-step representation of the model assay using a sol-gel coated optical fiber as substrate
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Development of sensor modules to be incorporated Compound (VOC) from black tea aroma. After 
in an e-nose for quality monitoring of tea reproducibility test, the sensors were delivered to CDAC 

for optimization in the e-nose settings.The prime objective was to fabricate indigenous 
sensor modules, custom-made for an electronic nose (e- After rigorous optimization, the sensors comprising 
nose) being developed by CDAC, Kolkata for quality three compositions have been deemed suitable for 
monitoring of black tea. CSIR-CGCRI responsibility was incorporation in the e-nose developed by CDAC, 
to fabricate metal oxide semiconductor based sensors to Kolkata.
detect different volatiles present in black tea aroma. Out of the 5 sensors in the e-nose, 3 commercial 
Once qualified, the sensors with optimum response sensors have been replaced by CGCRI-made 
patterns shall then be incorporated in the array sensor modules, which have successfully qualified 

thembedded within an electronic nose. the field-trial conducted by CDAC. Of late, the 4  and 
thMore than 30 material compositions were the 5  sensors in the array with optimized 

synthesized and optimized for their electrical and performance in the laboratory settings have been 
sensing properties. The fabricated sensor modules have delivered to C-DAC for field-trial.  One patent has 
been extensively studied in major Volatile Organic been filed in India.

SENSOR & ACTUATOR

EXTERNALLY FUNDED PROJECTS

(a) Array of CGCRI-made sensors in an e-nose [1. SnO -Sr (5 wt%), 2. SnO -Ba (5 wt%), 3. SnO -Ag (1 wt%) 2 2 2

(b) A Typical response pattern for different gradation of black tea samples

(a)

(b)
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Development of ITO foam for stealth applications The prepared ITO thin films were dip coated on soda 
lime silica glass substrates and very good The main objective of this project was to synthesize 
nanomechanaical properties of Young's modulus and novel light weight sol-gel based foam which has potential 
nanohardness were observed.application as a radar absorbing material. Foams were 

successfully prepared and were characterized using Development of sol-gel derived specialty planar 

FESEM and XRD studies after synthesis and heat optical waveguides for sensor applications

treatments as shown in figures. It had very good This project is being jointly executed by Sol-Gel 
microwave absorption property in the X-band region with Division and Fibre Optics and Photonics Division.  High 
sheet resistance of 20 to 200 kohm per square fidelity, well ordered, uniform and stable 1D/2D  
influenced by level of heat treatment. High porosity was patterned silica-zirconia thin films, thermally cured 
observed with an average pore diameter of 11 nm and a below 500°C were successfully fabricated from a 

2 -1surface area of 21 m  gm .  XRD pattern revealed high precursor sol of optimized composition by a combination 
crystallinity with cubic bixbyte phase of In O .2 3 of topographically patterned PDMS polymer stamp with 

SOL-GEL PROCESSING

EXTERNALLY FUNDED PROJECTS

   ITO Foam (a) As synthesized, heat treated at (b) 100°C and (c) 450°C, (d) XRD Pattern

   (a) Young's Modulus and (b) Nanohardness data of ITO thin films
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output. More than 90% absolute diffraction efficiency 1.5 mm periodicity through simple and inexpensive 
has been measured from the 1D patterned films. capillary driven unconventional soft lithography 
Therefore, the 1D film can act as grating coupler planar technique. One of the objectives of the project is to 
optical waveguide chip for efficient sensing.develop patterned films for chemical sensing application 

that would require high diffraction efficiency (h). It was Sol gel processing of mesoporous alumina-

seen during the measurement of  that h maximum power supported transition metal nanocatalysts

was concentrated around the zero-th order diffraction Cube-shaped mesoporous CuO with microcarpet-
mode. This was the fundamental mode with a very low like interior was synthesized using sol-gel process. The 
percentage of power around the higher orders such as multi-shell pattern structures have potential catalytic 
+1, -1, +2, -2 etc. This can be an indication of high power application.

(I) AFM image, (ii) AFM height profile and (iii) diffraction

pattern of 1D pattered silica-zirconia film

(I) AFM image, (ii) AFM height profile and (iii) diffraction

pattern of 2D pattered silica-zirconia film

  Cube-shaped CuO with microcarpet like interior
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Chrysanthemum-like Co O  with nanorod (50- Chicago Sky Blue 6B, a carcinogenic azo dye used in 3 4

textile, paper and pharmaceutical industries.100nm) assembly and Co O  nanosheet were 3 4

synthesized by hydrothermal method in the absence of Silver nanoparticles dispersible in water were 
any organic templates. These structures showd synthesized by sol-gel method at room temperature in 
excellent catalytic performance for the degradation of the presence of carambola fruit extract.

   (L) Chrysanthemum like CO O  and (R) CO O  nanosheet3 4 3 4

Synthesis of Ag nanoparticles
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PAPERS PUBLISHED IN SCI JOURNALS

ADVANCED CLAY & TRADITIONAL CERAMICS

1. Sreeremya TS, Krishnan A, Mohamed AP, Hareesh US and Ghosh S 
Synthesis and characterization of cerium oxide based nanofluids: An efficient coolant in heat transport 
applications
Chemical Engineering Journal
2014, Vol.255, pp.282-289

2. Iyengar SJ, Joy M, Ghosh CK, Dey S, Kotnala RK and Ghosh S
Magnetic, X-ray and Mössbauer studies on magnetite/maghemite core–shell nanostructures fabricated through 
an aqueous route
RSC Advances
2014, Vol.4, Iss.110, pp.64919-64929

3. Krishnan A, Sreeremya TS, Mohamed AP, Hareesh US and S Ghosh 
Concentration quenching in cerium oxide dispersions via a Forster resonance energy transfer mechanism 
facilitates the identification of fatty acids
RSC Advances
2015, Vol.5, Iss.30, pp.23965-23972

4. Mukhopadhyay TK, Ghosh S, Majumder M and Ghatak S
Consideration of alternate raw materials for porcelain tile manufacture: The effect of the incorporation of fired 
scrap and pyrophyllite
Interceram
2015, Vol.64, Iss.1-2, pp.20-27

ADVANCED MECHANICAL & MATERIALS CHARACTERIZATION

5. Das PS, Chanda DK, Dey A, Mandal AK, Das Gupta K, Dey N and Mukhopadhyay AK
Catalyst free growth of MgO nanoribbons
Ceramics International
2014, Vol.40, Iss.4, pp.6365-6372

6. Reddy IN, Reddy VR, Sridhara N, Rao VS, Bhattacharya M, Bandyopadhyay P, Basavaraja S, Mukhopadhyay 
AK, Sharma AK and Dey A
Pulsed rf magnetron sputtered alumina thin films
Ceramics International
2014, Vol.40, Iss.7, pp.9571-9582

7. Chanda DK, Das PS, Samanta A, Dey A, Mandal AK, Das Gupta K, Maity T and Mukhopadhyay AK
 Intertwined nanopetal assembly of Mg(OH)(2) powders
Ceramics International
2014, Vol.40, Iss.7, pp.11411-11417

8. Reddy IN, Reddy VR, Sridhara N, Rao VS, Mukhopadhyay AK, Sharma AK and Dey A 
High emittance surface engineered metallic surfaces
Ceramics International
2014, Vol.40, Iss.9, pp.14549-14554
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9. Paul R, Bhadra N, Mukhopadhyay AK, Bhar R and Pal AK 
Nano-mechanical properties of nano-gold/DLC composite thin films
European Physical Journal-Applied Physics
2014, Vol.68, Iss.2, pp.20402-20412

10. Dey A, Umarani R, Thota HK, Bandyopadhyay P, Rajendra A, Sharma AK and Mukhopadhyay AK 
Corrosion and nanoindentation studies of MAO coatings
Surface Engineering
2014, Vol.30, Iss.12, pp.913-919

11. Dey A, Umarani R, Thota HK, Rajendra A, Sharma AK, Bandyopadhyay P and Mukhopadhyay AK 
Nanoindentation study of MAO coatings developed by dual electrolytes
Surface Engineering
2014, Vol.30, Iss.12, pp.905-912

12. Sinha S, Chatterjee SK, Ghosh J and Meikap AK 
Anomalous electrical transport properties of CdSe quantum dots at and below room temperature
Physica B-Condensed Matter
2014, Vol.438, pp.70-77

13. Ghosh J, Bysakh S and Mazumder S
Multiphase transformation and hybrid nanostructure under non-equilibrium and equilibrium condition during high-
energy ball milling of BaTiO  powders 
Phase Transitions
2014, Vol.87, Iss.4, pp.325-335

14. Sinha S, Chatterjee SK, Ghosh J and Meikap AK 
Dielectric relaxation and ac conductivity behaviour of polyvinyl alcohol? HgSe quantum dot hybrid films
Journal of Physics D-Applied Physics
2014, Vol.47, Iss.27, Article No.275301

15. Chakraborty AK, Majumder M and Sen S 
Comparison of transpalpebral tonometer with Goldmann applanation tonometer
Taiwan Journal of Ophthalmology
2014, Vol.4, Iss.3, pp.110-115

16. Neogi S, Chowdhury U, Chakraborty AK and Ghosh J 
Effect of mechanical milling on the structural and dielectric properties of BaTiO  powders3

Micro and Nano Letters
2015, Vol.10, Iss.2, pp.109-114

17. Sinha S, Chatterjee SK, Ghosh J and Meikap AK 
Electrical transport properties of consolidated ZnSe quantum dots at and above room temperature
Current Applied Physics
2015, Vol.15, Iss.4, pp.555-562

18. Sinha S, Chatterjee SK, Ghosh J and Meikap AK 
Electrical transport properties of polyvinyl alcohol–selenium nanocomposite films at and above room 
temperature
Journal of Materials Science
2015, Vol.50, Iss.4, pp.1632-1645

19. Neogi S, Chowdhury U, Chakraborty AK and Ghosh J 
Effect of mechanical milling on the structural and dielectric properties of BaTiO  powders
Micro & Nano Letters
2015, Vol.10, Iss.2, pp.109-114

3

3
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BIO-CERAMICS & COATING

20. Mukherjee S, Kundu B, Sen S and Chanda A 
Improved properties of hydroxyapatite-carbon nanotube biocomposite: Mechanical, in vitro bioactivity and 
biological studies
Ceramics International
2014, Vol.40, Iss.4, pp.5635-5643

21. Dandapat N, Ghosh S, Pal KS, Datta S and Guha BK 
Thermal cycling behavior of alumina-graphite brazed joints in electron tube applications
Transactions of Nonferrous Metals Society of China
2014, Vol.24, Iss.6, pp.1666-1673

22. Mallik AK, Bysakh S, Dutta S and Basu D 
Correlation between optical emission spectra and the process parameters of a 915 MHz microwave plasma CVD 
reactor used for depositing polycrystalline diamond coatings
Sadhana-Academy Proceedings in Engineering Sciences
2014, Vol.39, Iss.4, pp.957-970

23. Ghosh S, Pal KS, Mandal AK, Biswas N, Bhattacharya M and Bandyopadhyay P 
Cordierite based glass-ceramic glazed floor tiles by microwave processing
Materials Characterization
2014, Vol.95, pp.192-200

24. Mantrala KM, Das M, Balla VK, Rao CS and Rao VVSK 
Laser-deposited CoCrMo alloy: Microstructure, wear, and electrochemical properties
Journal of Materials Research
2014, Vol.29, Iss.17, SI, pp.2021-2027

25. Soundrapandian C, Mahato A, Kundu B, Datta S, Sa B and Basu D 
Development and effect of different bioactive silicate glass scaffolds: In vitro evaluation for use as a bone drug 
delivery system
Journal of the Mechanical Behavior of Biomedical Materials
2014, Vol.40, pp.1-12

26. Kar S, Bagchi B, Kundu B, Bhandary S, Basu R, Nandy P and Das S 
Synthesis and characterization of Cu/Ag nanoparticle loaded mullite nanocomposite system: A potential 
candidate for antimicrobial and therapeutic applications
Biochimica Et Biophysica Acta-General Subjects
2014, Vol.1840, Iss.11, pp.3264-3276

17. Dey S, Das M and Balla VK 
Effect of hydroxyapatite particle size, morphology and crystallinity on proliferation of colon cancer HCT116 cells
Materials Science & Engineering C-Materials for Biological Applications
2014, Vol.39, pp.336-339

28. Nandi SK, Kundu B, Mahato A, Thakur NL, Joardar SN and Mandal BB 
In vitro and in vivo evaluation of the marine sponge skeleton as a bone mimicking biomaterial
Integrative Biology
2015, Vol.7, Iss.2, pp.250-262

29. Ghosh S
Thermal properties of glass-ceramic bonded thermal barrier coating system
Transactions of Nonferrous Metals Society of China
2015, Vol.25, Iss.2, pp.457-464
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CERAMIC MEMBRANE

30. Banerjee P, Sarkar S, Dey TK, Bakshi M, Swarnakar S, Mukhopadhayay A and Ghosh S 
Application of isolated bacterial consortium in UMBR for detoxification of textile effluent: Comparative analysis of 
resultant oxidative stress and genotoxicity in catfish (Heteropneustes fossilis) exposed to raw and treated 
effluents
Ecotoxicology
2014, Vol.23, Iss.6, pp.1073-1085

31. Roy B, Dey S, Sahoo GC, Roy SN and Bandyopadhyay S 
Degumming, dewaxing and deacidification of rice bran oil-hexane miscella using ceramic membrane: Pilot Plant 
study
Journal of the American Oil Chemists Society
2014, Vol.91, Iss.8, pp.1453-1460

32. Bose A, Das N, Roy SN, Goswami N, Kar S, Bindal RC and Tewari PK 
Synthesis, characterization and corrosion performance evaluation of DDR membrane for H-2 separation from HI 
decomposition reaction
International Journal of Hydrogen Energy
2014, Vol.39, Iss.24, pp.12795-12803

33. Das Jugal Kishore and Das Nandini 
Mercaptoundecanoic acid capped palladium nanoparticles in a SAPO 34 membrane: a solution for enhancement 
of H /CO  separation efficiency2

ACS Applied Materials & Interfaces
2014, Vol.6, Iss.23, pp.20717-20728

34. Mukherjee P, Roy PS, Mandal K, Bhattacharjee D, Dasgupta S and Bhattacharya SK 
Improved catalysis of room temperature synthesized Pd-Cu alloy nanoparticles for anodic oxidation of ethanol in 
alkaline media
Electrochimica Acta
2015, Vol.154, pp.447-455

35. Mandal K, Bhattacharjee D, Roy PS, Bhattacharya SK and Dasgupta S 
Room temperature synthesis of Pd-Cu nanoalloy catalyst with enhanced electrocatalytic activity for the methanol 
oxidation reaction
Applied Catalysis A: General
2015, Vol.492, pp.100-106

FIBRE OPTICS & PHOTONICS

36. Emami SD, Abdul-Rashid HA, Zahedi FZ, Paul MC, Das S, Pal M and Harun SW 
Investigation of bending sensitivity in partially doped core fiber for sensing applications
IEEE Sensors Journal
2014, Vol.14, Iss.4, pp.1295-1303

37. Biswas T, Chattopadhyay R and Bhadra SK 
Plasmonic hollow-core photonic band gap fiber for efficient sensing of biofluids
Journal of Optics
2014, Vol.16, Iss.4, Article No.045001

38. Dhar A, Das S, Paul MC, Pal A and Sen R 
Study of incorporation efficiency of different precursor salts in fabrication of rare-earth doped optical fibers
Physica Status Solidi A-Applications and Materials Science
2014, Vol.211, Iss.4, pp.828-834

2
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39. Biswas P, Basumallick N, Dasgupta K and Bandyopadhyay S 
Response of strongly over-coupled resonant mode of a long period grating to high refractive index ambiance
Journal of Lightwave Technology
2014, Vol.32, Iss.11, pp.2072-2078

40. Lin JH, Lee YW, Lin TC, Lai BC, Pal M, Das S, Dhar A and Paul MC 
3+Near-infrared supercontinuum generation in single-mode nonlinear Yb -doped fiber amplifier

Optics Express
2014, Vol.22, Iss.13, pp.16130-16138

41. Ghosh A and Vijaya R 
Linear and nonlinear resonance features of an erbium-doped fibre ring laser under cavity-loss modulation
Pramana-Journal of Physics
2014, Vol.83, Iss.1, pp.147-159

42. Jusoh Z, Kasim N, Munajat Y, Ahmad H, Harun SW, Halder A, Paul MC, Pal M and Bhadra SK 
New octagonal shape double-clad Thulium-Ytterbium Co-doped fiber for generation of multi-wavelength and Q-
switched lasers in 2 micron region
Journal of Optoelectronics and Advanced Materials
2014, Vol.16, Iss.7-8, pp.776-781

43. Ahmad H, Thambiratnam K, Paul MC and Harun SW 
Single-longitudinal-mode operation in tunable novel zirconia-yttria-alumina-erbium-doped fiber laser
Laser Physics 
2014, Vol.24, Iss.8, Article No. 085106

44. Sen R, Saha M, Pal A, Pal M, Leich M and Kobelke J 
High power laser fiber fabricated through vapor phase doping of Ytterbium
Laser Physics Letters
2014, Vol.11, Iss.8, Article No.085105

45. Harun SW, Alam SU, Kurkov AS, Paul MC and Sun ZP 
Introduction to the issue on fiber lasers
IEEE Journal of Selected Topics in Quantum Electronics
2014, Vol.20, Iss.5, Article No.0200503

46. Chiavaioli F, Biswas P, Trono C, Bandyopadhyay S, Giannetti A, Tombelli S, Basumallick N, Dasgupta K and 
Baldini F 
Towards sensitive label-free immunosensing by means of turn-around point long period fiber gratings
Biosensors & Bioelectronics
2014, Vol.60, pp.305-310

47. Bradley DA, Sani SFA, Alalawi AI, Jafari SM, Noor NM, Azhar ARH, Mahdiraji GA, Tamchek N, Ghosh S, Paul MC, 
Alzimami KS, Nisbet A and Maah MJ 
Development of tailor-made silica fibres for TL dosimetry
Radiation Physics and Chemistry
2014, Vol.104, pp.3-9

48. Rahman ATA, Abu Bakar NK, Paul MC and Bradley DA 
Ultraviolet radiation (UVR) dosimetry system and the use of Ge-doped silica optical fibres
Radiation Physics and Chemistry
2014, Vol.104, pp.129-133
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49. Zahaimi NA, Abdullah MHRO, Zin H, Rahman ALA, Hashim S, Saripan MI, Paul MC, Bradley DA and Rahman 
ATA 
Dopant concentration and thermoluminescence (TL) properties of tailor-made Ge-doped SiO2 fibres
Radiation Physics and Chemistry
2014, Vol.104, pp.297-301

50. Babar IM, Sabran MBS, Jusoh Z, Ahmad H, Harun SW, Halder A, Paul MC, Das S and Bhadra SK 
Double-clad thulium/ytterbium co-doped oetagonal-shaped fibre for fibre laser applications
Ukrainian Journal of Physical Optics
2014, Vol.15, Iss.4, pp.173-183

51. Yang HZ, Qiao XG, Das S and Paul MC 
Thermal regenerated grating operation at temperatures up to 1400 degrees C using new class of multimaterial 
glass-based photosensitive fiber
Optics Letters
2014, Vol.39, Iss.22, pp.6438-6441

52. Biswas T, Chattopadhyay R and Bhadra SK 
Plasmonic microstructured optical fibers and their application in bio-sensing
Journal of the Indian Institute of Science
2014, Vol.94, Iss.3, pp.349-357

53. Saidin N, Zen DIM, Damanhuri SSA, Harun SW, Ahmad H, Dimyati K, Paul MC, Das S and Bhadra SK 
Thulium bismuth co-doped fiber lasers at 1901 nm by 802 nm pumping
IEEE Journal of Selected Topics in Quantum Electronics
2014, Vol.20, Iss.5, Article No.0902106

54. Ghosh D, Roy S and Bhadra SK 
Efficient supercontinuum sources based on suspended core microstructured fibers
IEEE Journal of Selected Topics in Quantum Electronics
2014, Vol.20, Iss.5, Article No.7600108

55. Azooz SM, Jasim AA, Hamida BA, Ahmad H, Harun SW, Halder A, Paul MC, Das S, Pal M and Bhadra SK 
All-fiber dual-wavelength fiber laser operating at 1950 nm region based on multimode interference effect
Optoelectronics and Advanced Materials-Rapid Communications
2014, Vol.8, Iss.11-12, pp.1035-1038

56. Kasik I, Podrazky O, Mrazek J, Cajzl J, Aubrecht J, Probostova J, Peterka P, Honzatko P and Dhar A 
Erbium and Al O  nanocrystals-doped silica optical fibers
Bulletin of the Polish Academy of Sciences-Technical Sciences
2014, Vol.62, Iss.4, pp.641-646

57. Gangopadhyay TK, Giorgini A, Halder A, Pal M, Paul MC, Avino S and Gagliardi G 
Detection of chemicals using a novel fiber-optic sensor element built in fiber loop ring-resonators
Sensors and Actuators B: Chemical
2015, Vol.206, pp.327-335

58. Saha M, Pal A, Pal M and Sen R 
Influence of aluminum on doping of ytterbium in optical fiber synthesized by vapor phase technique
Optics Communications  
2015, Vol.334, pp.90-93

59. Azooz SM, Harun SW, Ahmad H, Halder A, Paul MC, Pal M and Bhadra SK 
Mode-locked thulium ytterbium co-doped fiber laser with graphene oxide paper saturable absorber
Chinese Physics Letters
2015, Vol.32, Iss.1, Article No.014204

2 3
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60. Halder A, Chattopadhyay R, Majumder S, Bysakh S, Paul MC, Das S, Bhadra SK and Unnikrishnan M 
Highly fluorescent silver nanoclusters in alumina-silica composite optical fiber
Applied Physics Letters
2015, Vol.106, Iss.1, Article No.011101

61. Biswas P, Basumallick N, Bandyopadhyay S, Dasgupta K, Ghosh A and Bandyopadhyay S
Sensitivity enhancement of turn-around-point long period gratings by tuning initial coupling condition
IEEE Sensors Journal
2015, Vol.15, Iss.2, pp.1240-1245

62. Saidin N, Harun SW, Ahmad H, Ali SMM, Damanhuri SSA, Halder A, Paul MC, Das S, Pal M and Bhadra SK 
Enhancement of thulium-ytterbium doped fiber laser efficiency using dual-pumping method
Microwave and Optical Technology Letters
2015, Vol.57, Iss.2, pp.285-287

63. Paul MC, Dhar A, Das S, Latiff AA, Ahmad MT and Harun SW 
Development of nanoengineered thulium-doped fiber laser with low threshold pump power and tunable operating 
wavelength
IEEE Photonics Journal
2015, Vol.7, Iss.1, Article No.7100408

64. Torrengo S, Paul MC, Halder A, Das S, Dhar A, Sahu JK, Jain S, Kir'yanov AV and d'Acapito F 
EXAFS studies of the local structure of bismuth centers in multicomponent silica glass based optical fiber 
performs
Journal of Non-Crystalline Solids
2015, Vol.410, pp.82-87

65. Azooz SM, Harun SW, Ahmad H, Halder A, Paul MC, Das S and Bhadra SK 
A Q-switched fibre laser operating in the 2 mu m region based on nonlinear polarization rotation technique
Ukrainian Journal of Physical Optics
2015, Vol.16, Iss.1, pp.32-37

66. Ittiarah JV, Sidhik S and Gangopadhyay TK 
Refractometry using evanescent field based fiber loop ringdown spectroscopy
Sensors and Actuators A-Physical
2015, Vol.223, pp.61-66

FUEL CELL & BATTERY

67. Ghanty C, Basu RN and Majumder SB

Electrochemical characteristics of xLi MnO -(1-x)Li(Mn Ni Co )O  (0.0 £ x ³ 1.0) composite cathodes: 0.375 0.375 0.25

Effect of particle and Li MnO  domain size
Electrochimica Acta
2014, Vol.132, pp.472-482

68. Maiti S, Pramanik A and Mahanty S 
Interconnected network of MnO  nanowires with a “cocoonlike” morphology: Redox couple-mediated 
performance enhancement in symmetric aqueous supercapacitor
ACS Applied Materials and Interfaces
2014, Vol.6, Iss.13, pp.10754-10762

69. Dey T, Das Sharma A, Dutta A and Basu RN 
Transition metal-doped yttria stabilized zirconia for low temperature processing of planar anode-supported solid 
oxide fuel cell
Journal of Alloys and Compounds
2014, Vol.604, pp.151-156

2 3 2

2 3

2
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70. Thakur P, Kool A, Bagchi B, Das S and Nandy P
Enhancement of beta phase crystallization and dielectric behavior of kaolinite/halloysite modified poly (vinylidene 
fluoride) thin films
Applied Clay Science
2014, Vol.99, pp.149-159

71. Banerjee K, Mukhopadhyay J and Basu RN 
Nanocrystalline doped lanthanum cobalt ferrite and lanthanum iron cobaltite-based composite cathode for 
significant augmentation of electrochemical performance in solid oxide fuel cell
International Journal of Hydrogen Energy
2014, Vol.39, Iss.28, pp.15754-15759

72. Das D and Basu RN 
Electrophoretic deposition of zirconia thin film on nonconducting substrate for solid oxide fuel cell application
Journal of the American Ceramic Society
2014, Vol.97, Iss.11, pp.3452-3457

73. Mukhopadhyay J and Basu RN 
Morphologically architectured spray pyrolyzed lanthanum ferrite-based cathodes-A phenomenal enhancement 
in solid oxide fuel cell performance
Journal of Power Sources
2014, Vol.252, pp.252-263

74. Giri AK, Pal P, Ananthakumar R, Jayachandran M, Mahanty S and Panda AB 
3D hierarchically assembled porous wrinkled-paper-like structure of ZnCo O  and Co-ZnO@C as anode 
materials for lithium-ion batteries
Crystal Growth & Design
2014, Vol.14, Iss.7, pp.3352-3359

75. Dey T, Singdeo D, Basu RN, Bose M and Ghosh PC 
Improvement in solid oxide fuel cell performance through design modifications: An approach based on root cause 
analysis
International Journal of Hydrogen Energy
2014, Vol.39, Iss.30, pp.17258-17266

76. Pal P, Giri A, Mahanty S and Panda AB 
Morphology-mediated tailoring of the performance of porous nanostructured Mn O  as an anode material
Crystal Engineering Communication
2014, Vol.16, Iss.46, pp.10560-10568

77. Pramanik A, Maiti S and Mahanty S 
Metal hydroxides as conversion electrode for lithium-ion battery: A case study with Cu(OH)  nanoflower array
Journal of Materials Chemistry A
2014, Vol.2, Iss.43, pp.18515-18522

78. Maiti S, Pramanik A and Mahanty S
Extraordinarily high pseudocapacitance of metal organic framework derived nanostructured cerium oxide
Chemical Communications
2014, Vol.50, Iss.79, pp.11717-11720

79. Kartick B, Srivastava  SK and Mahanty  S 
Tungsten disulfide-multiwalled carbon nanotube hybrid anode for lithium-ion battery
Journal of Nanoscience and Nanotechnology
2014, Vol.14, Iss.5, pp.3758-3764

2 4

2 3
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80. Pramanik A, Maiti S and Mahanty S 
â-Ni(OH)2 nanoflowers as anode material for lithium-ion battery
Science Letters
2014, Vol.4, Iss.104, pp.1-6 

81. Thakur P, Kool A, Bagchi B, Das S and Nandy P 
Effect of in situ synthesized Fe O  and Co O  nanoparticles on electroactive â phase crystallization and dielectric 
properties of poly(vinylidene fluoride) thin films
Physical Chemistry Chemical Physics
2015, Vol.17, Iss.2, pp.1368-1378

GLASS SCIENCE & TECHNOLOGY

82. Molla AR, Tarafder A, Mukherjee S and Karmakar B 
3+Transparent Nd -doped bismuth titanate glass-ceramic nanocomposites: Fabrication and properties

Optical Materials Express
2014, Vol.4, Iss.4, pp.843-863

83. Dey C, Molla AR, Tarafder A, Mishra MK, De G, Goswami M, Kothiyal GP and Karmakar B 
Single-step in-situ synthesis and optical properties of ZnSe nanostructured dielectric nanocomposites
Journal of Applied Physics
2014, Vol.115, Iss.13, Article No.134309

84. Gupta G, Sontakke AD, Karmakar P, Biswas K, Balaji S, Saha R, Sen R and Annapurna K 
Influence of bismuth on structural, elastic and spectroscopic properties of Nd3+ doped Zinc-Boro-Bismuthate 
glasses
Journal of Luminescence
2014, Vol.149, pp.163-169

85. Tarafder A, Molla AR, Mukhopadhyay S and Karmakar B 
3+Fabrication and enhanced photoluminescence properties of Sm -doped ZnO-Al O -B O -SiO  glass derived 2

willemite glass-ceramic nanocomposites
Optical Materials
2014, Vol.36, Iss.9, pp.1463-1470

86. Dey C, Molla AR, Goswami M, Kothiyal GP and Karmakar B 
Synthesis and optical properties of multifunctional CdS nanostructured dielectric nanocomposites
Journal of the Optical Society of America B-Optical Physics
2014, Vol.31, Iss.8, pp.1761-1770

87. Singh SP, Nath M and Karmakar B 
Quantum and dielectric confinements of sub-10 nm gold in dichroic phosphate glass nanocomposites
Materials Chemistry and Physics
2014, Vol.146, Iss.3, pp.198-203

88. Shasmal N, Molla AR and Karmakar B 
Synthesis and characterization of chloroborosilicate glasses in the K O-BaO-Al O -B O -SiO -BaCl  system
Journal of Non-Crystalline Solids
2014, Vol.398, pp.32-41

89. Balaji S, Biswas K, Sontakke AD, Gupta G and Annapurna K 
3+ 3+ 3+ 3+Enhanced 1.8 mu m emission in Yb /Tm  co-doped tellurite glass: Effects of Yb  <-> Tm  energy transfer and 

back transfer
Journal of Quantitative Spectroscopy & Radiative Transfer
2014, Vol.147, pp.112-120

2 3 3 4

3 2 3 2
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90. Mandal AK, Balaji S and Sen RJ 
3+Microwave and conventional preparation of Zinc borate glass: Eu  ion as luminescent probe

Journal of Alloys and Compounds
2014, Vol.615, pp.283-289

91. Balaji S, Biswas K, Sontakke AD, Gupta G, Ghosh D and Annapurna K 
3+Al O  influence on structural, elastic, thermal properties of Yb  doped Ba-La-tellurite glass: Evidence of reduction 

in self-radiation trapping at 1 mu m emission
Spectrochimica Acta Part A-Molecular and Biomolecular Spectroscopy
2014, Vol.133, pp.318-325

92. Tarafder A, Molla AR, Mukhopadhyay S and Karmakar B 
3+Fabrication and photoluminescence properties of Ag-0 and Ag-0-Er  containing plasmonic glass 

nanocomposites in the K O-ZnO-SiO  system
Solid State Sciences
2014, Vol.37, pp.144-153

93. Biswas K, Balaji S, Ghosh D, Sontakke AD and Annapurna K 
2+ 3+ 3+Near-infrared frequency down-conversion and cross-relaxation in Eu /Eu -Yb  doped transparent oxyfluoride 

glass and glass-ceramics
Journal of Alloys and Compounds
2014, Vol.608, pp.266-271

94. Ghosh D, Karmakar P, Biswas K, Balaji S, Sontakke AD and Annapurna K 
3+ 3+ 3+Variance of energy transfer dynamics in Ce  sensitized Eu  and Tb  doped alkali free Ba-Al metaphosphate 

glass: role of the host matrix
Physics and Chemistry of Glasses - European Journal of Glass Science and Technology Part B
2014, Vol.55, Iss.5, pp.196-206

95. Molla AR, Tarafder A, Dey C and Karmakar B 
3+Synthesis and properties of ZnTe and Eu  ion co-doped glass nanocomposites

Journal of Applied Physics
2014, Vol.116, Iss.16, Article No.163510

96. Ramteke DD, Annapurna K, Deshpande VK and RS Gedam 
3+Effect of Nd  on spectroscopic properties of lithium borate glasses

Journal of Rare Earths
2014, Vol.32, Iss.12, pp.1148-1153

97. Garai M, Sasmal N, Molla AR, Tarafder A and Karmakar B 
Effects of in-situ generated coinage nanometals on crystallization and microstructure of fluorophlogopite mica 
containing glass-ceramics
Journal of Materials Science & Technology
2015, Vol.31, Iss.1, pp.110-119

98. Biswas K, Balaji S, Karmakar P and Annapurna K 
2+ 3+Formation and spectral probing of transparent oxyfluoride glass-ceramics containing (Eu , Eu :BaGdF ) nano-

crystals
Optical Materials
2015, Vol.39, pp.153-159

99. Shasmal N and Karmakar B 
Localized surface plasmon absorption and photoluminescence of in situ-generated nano silver in a novel 
chloroborosilicate glass and glass ceramics
Plasmonics
2015, Vol.10, Iss.1, pp.191-202

2 3

2 2
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100.  Dey C, Goswami M and Karmakar B 
3+White light emitting Ho -doped CdS nanocrystal ingrained glass nanocomposites

Applied Physics Letters
2015, Vol.106, Iss.8, Article No.083106

101. Mandal AK, Sinha PK, Das D, Guha C and Sen R
2+Higher Fe /total Fe ratio in iron doped phosphate glass melted by microwave heating

Materials Research Bulletin
2015, Vol.63, pp.141-146

MATERIALS CHARACTERIZATION

102. Banerjee A, Dutta M, Bysakh S, Bhowmick AK and Laha T
Role of Sn on the adhesion in Cu-Sn alloy-coated steel-rubber interface
Journal of Adhesion Science and Technology
2014, Vol.28, Iss.11, pp.987-1004

103. Mishra SK, Kumar KS, Bysakh S, Sreemany M and Pathak LC 
Investigation of interface, microstructure, and mechanical properties of layered thermal barrier coatings of 
lanthanum zirconate and YSZ deposited by EB-PVD process
Surface and Interface Analysis
2014, Vol.46, Iss.7, pp.449-456

104. Bose A, Sreemany M and Bysakh S 
Crystallization trend in STO-seeded sputtered PZT thin films: Effects of seed layer thickness and post-
annealing temperature
Vacuum
2014, Vol.107, SI, pp.10-19

105. Maurya KK, Halder SK, Sen S, Bose A and Bysakh S 
High resolution X-ray and electron microscopy characterization of PZT thin films prepared by RF magnetron 
sputtering
Applied Surface Science
2014, Vol.313, pp.196-206

106. Banerjee A, Dutta M, Bysakh S, Bhowmick AK and Laha T 
A novel coating strategy towards improving interfacial adhesion strength of Cu-Sn alloy coated steel with 
vulcanized rubber
Applied Surface Science
2014, Vol.313, pp.804-816

107. Kumar SV, Singh RK, Seenithurai S, Bysakh S, Raja MM and Mahendran M 
Phase structure and magnetic properties of the annealed Mn-rich Ni-Mn-Ga ferromagnetic shape memory thin 
films
Materials Research Bulletin
2015, Vol.61, pp.95-100

108. Banerjee A, Kumar R, Dutta M, Bysakh S, Bhowmick AK and Laha T 
Microstructural evolution in Cu-Sn coatings deposited on steel substrate and its effect on interfacial adhesion
Surface and Coatings Technology
2015, Vol.262, pp.200-209
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NANO-STRUCTURED MATERIALS

109. Jana A, Das PP, Agarkar SA and Devi PS
A comparative study on the dye sensitized solar cell performance of solution processed ZnO
Solar Energy
2014, Vol.102, pp.143-151

110. Das PP, Agarkar SA, Mukhopadhyay S, Manju U, Ogale SB and Devi PS 
Defects in chemically synthesized and thermally processed ZnO nanorods: Implications for active layer 
properties in dye-sensitized solar cells
Inorganic Chemistry
2014, Vol.53, Iss.8, pp.3961-3972

111. Maity T, Goswami S, Bhattacharya D and Roy S 
Origin of the asymmetric exchange bias in BiFeO /Bi Fe O  nanocomposite
Physical Review B
2014, Vol.89, Iss.14, Article No.140411

112. Chowdhury U, Goswami S, Bhattacharya D, Ghosh J, Basu S and Neogi S 
Room temperature multiferroicity in orthorhombic LuFeO
Applied Physics Letters
2014, Vol.105, Iss.5, Article No.052911

113. Goswami S, Bhattacharya D, Keeney L, Maity T, Kaushik SD, Siruguri V, Das GC, Yang HF, Li WX, Gu CZ, 
Pemble ME and Roy S 
Large magnetoelectric coupling in nanoscale BiFeO  from direct electrical measurements
Physical Review B
2014, Vol.90, Iss.10, Article No.104402

114. Majumdar S, Nag P and Devi PS 
Enhanced performance of CNT/SnO  thick film gas sensors towards hydrogen
Materials Chemistry and Physics
2014, Vol.147, Iss.1-2, pp.79-85

115. Saha J, Bhowmik K, Das I and De G 
Pd-Ni alloy nanoparticle doped mesoporous SiO  film: the sacrificial role of Ni to resist Pd-oxidation in the C-C 
coupling reaction
Dalton Transactions
2014, Vol.43, Iss.35, pp.13325-13332

116. Das Partha Pratim and Devi P Sujatha 
Formation of self-assembled defect-free Zn SnO  nanostructures from binary oxides without the kirkendall 
effect
Inorganic Chemistry
2014, Vol.53, Iss.20, pp.10797-10799

117. Mitra A and De G 
Mesoporous alumina films: effect of oligomer formation toward mesostructural ordering
Langmuir
2014, Vol.30, Iss.50, pp.15292-15300

118. Jana A, Ghosh S, Devi PS, Bandyopadhyay NR and Ray M 
Tunable charge transport through n-ZnO nanorods on Au coated macroporous p-Si
Journal of Materials Chemistry C
2014, Vol.2, pp.9613-9619

3 2 4 9

3

3

2

2

2 4



CSIR - Central Glass & Ceramic Research Institute - Kolkata         65Annual Report 2014-15

P
A

P
E

R
S

 P
U

B
L

IS
H

E
D

 I
N

 S
C

I 
J
O

U
R

N
A

L
S

119. Mishra MK, Chakravarty A, Bhowmik K and De G 
Carbon nanodot–ORMOSIL fluorescent paint and films
Journal of Materials Chemistry C  
2015, Vol.3, Iss.4, pp.714-719

120. Mishra MK, Chattopadhyay S, Mitra A and De G 
Low temperature fabrication of photoactive anatase TiO  coating and phosphor from water-alcohol dispersible 
nanopowder
Industrial & Engineering Chemistry Research
2015, Vol.54, Iss.3, pp.928-937

121. Baksi A, Mitra A, Mohanty JS, Lee H, De G and Pradeep T 
Size evolution of protein-protected gold clusters in solution: A combined SAXS-MS investigation
Journal of Physical Chemistry C
2015, Vol.119, Iss.4, pp.2148-2157

122. Mitra A, Mishra MK, Saha J and De G 
Design of mesoporous alumina-ceria films on glass: Compositional tuning leads to mesoscopic transformations
Microporous and Mesoporous Materials
2015, Vol.203, pp.151-162

123. Joshi N, Basak S, Kundu S, De G, Mukhopadhyay A and Chattopadhyay K 
Attenuation of the early events of á-synuclein aggregation: a fluorescence correlation spectroscopy and laser 
scanning microscopy study in the presence of surface-coated Fe O  nanoparticles
Langmuir
2015, Vol.31, Iss.4, pp.1469-1478

124. Maiti D, Aravindan V, Madhavi S and Devi PS 
Electrochemical performance of hematite nanoparticles derived from spherical maghemite and elongated 
goethite particles
Journal of Power Sources
2015, Vol.276, pp.291-298

125. Maity T, Goswami S, Bhattacharya D and Roy S 
Comment on "superspin glass mediated giant spontaneous exchange bias in a nanocomposite of BiFeO -
Bi Fe O " reply
Physical Review Letters
2015, Vol.114, Iss.9, Article No.099704

126. Maiti D and Devi PS 
Selective formation of iron oxide and oxyhydroxide nanoparticles at room temperature: Critical role of 
concentration of ferric nitrate
Materials Chemistry and Physics
2015, Vol.154, pp.144-151

NON-OXIDE CERAMICS & COMPOSITE

127. Sarkar S and Das PK 
Effect of sintering temperature and nanotube concentration on microstructure and properties of carbon 
nanotube/alumina nanocomposites
Ceramics International
2014, Vol.40, Iss.5, pp.7449-7458

2

3 4

3

2 4 9
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128. Dey A, Kayal N, Molla AR and Chakrabarti O 
Investigation of thermal oxidation of Al O -coated SiC powder
Thermochimica Acta
2014, Vol.583, pp.25-31

129. Sarkar S and Das PK 
Processing and properties of carbon nanotube/alumina nanocomposites: A review
Reviews on Advanced Materials Science
2014, Vol.37, Iss.1-2, pp.53-82

130. Dey A, Kayal N, Chakrabarti O, Caldato RF, Innocentini MDD and Guerra VG 
Investigations on material and mechanical properties, air-permeation behavior and filtration performance of 
mullite-bonded porous SiC ceramics
International Journal of Applied Ceramic Technology
2014, Vol.11, Iss.5, pp.804-816

131. Maity A, Das H, Kalita D, Kayal N, Goswami T and Chakrabarti O 
Studies on formation and siliconization of carbon template of coir fibreboard precursor to SiC ceramics
Journal of the European Ceramic Society
2014, Vol.34, Iss.15, pp.3499-3511

132. Lakshmi N V, Dey A, Kayal N and Chakrabarti OP 
Investigation of dispersion behaviour of SiC in water for slip casting of SiC
Journal of Ceramic Processing Research
2014, Vol.15, Iss.2, pp.97-101

133. Mukherjee J, Chakraborty S, Chakravarty S, Ranjan A and Das PK 
Mechanical and tribological properties of silicon carbide coating on Inconel alloy from liquid pre-ceramic 
precursor
Ceramics International
2014, Vol.40, Iss.5, pp.6639-6645

134. Chakraborty S, Debnath D, Mallick AR and Das PK 
Mechanical and thermal properties of hot pressed ZrB  system with TiB
International Journal of Refractory Metals and Hard Materials
2014, Vol.46, pp.35-42

135. Chakraborty S, Debnath D, Mallick AR and Das PK 
Mechanical and thermal properties of hot-pressed ZrB -SiC composites
Metallurgical and Materials Transactions A-Physical Metallurgy and Materials Science
2014, Vol.45, Iss.13, pp.6277-6284

136. Chakravarty A and Biswas SK 
Enrichment of metallic single-walled carbon nanotubes with simultaneous purification by Nitric acid treatment
Fullerenes Nanotubes and Carbon Nanostructures
2014, Vol.23, Iss.6, pp.542-548

137. Chakraborty S, Mallick AR, Debnath D and Das PK 
Densification, mechanical and tribological properties of ZrB  by SPS: Effect of pulsed current
International Journal of Refractory Metals and Hard Materials
2015, Vol.48, pp.150-156

2 3

2 2

2

2
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138. Debnath D, Chakraborty S, Mallick AR, Gupta RK, Ranjan A and Das PK 
Mechanical, tribological and thermal properties of hot pressed ZrB -SiC composite with SiC of different 
morphology
Advances in Applied Ceramics
2015, Vol.114, Iss.1, pp.45-54

139. Mukherjee J, Ghosh S, Ghosh A, Ranjan A, Saxena AK, Das PK and Banerjee R 
Enhanced nano-mechanical and wear properties of polycarbosilane derived SiC coating on silicon
Applied Surface Science
2015, Vol.325, pp.39-44

REFRACTORY

140. Nath M, Dana K, Gupta S and Tripathi HS 
Hot corrosion behavior of slip-cast alumina-chrome refractory crucible against molten glass
Materials and Corrosion-Werkstoffe Und Korrosion
2014, Vol.65, Iss.7, pp.742-747

141. Ghosh C, Ghosh A, Tripathi HS, Ghosh J and Haldar MK 
Studies on densification, mechanical, microstructural and structure-properties relationship of refractory 
aggregates prepared from Indian magnesite by changing lime-silica ratio
Ceramics International
2014, Vol.40, Iss.10, pp.16791-16798

142. Sinhamahapatra S, Dana K, Ghosh A, Reddy VP and Tripathi HS 
Dynamic thermal study to rationalise the role of titania in reaction sintering of magnesia-alumina system
Ceramics International 
2015, Vol.41, Iss.1, pp.1073-1078

143. Ghosh C, Ghosh A and Haldar MK 
Studies on densification, mechanical, micro-structural and structure-properties relationship of magnesium 
aluminate spinel refractory aggregates prepared from Indian magnesite
Materials Characterization
2015, Vol.99, pp.84-91

144. Nath M and Tripathi HS
 Thermo-mechanical behavior of Al O -Cr O  refractories: Effect of TiO
Ceramics International
2015, Vol.41, Iss.2, pp.3109-3115

145. Saha A, Singh SK, Ghosh A, Ghosh J and Haldar MK 
Studies on synthesis and properties of magnesia refractory aggregates prepared from Indian magnesite 
through plasma fusion
Ceramics International
2015, Vol.41, Iss.2, pp.2876-2883

SENSOR & ACTUATOR

146. Mukherjee R, Ghosh B, Saha S, Bharti C and Sinha TP 
Structural and electrical transport properties of a rare earth double perovskite oxide: Ba ErNbO
Journal of Rare Earths
2014, Vol.32, Iss.4, pp.334-342

2

2 3 2 3 2
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147. Tripathy SN, Mishra KK, Sen S and Pradhan DK 
Dielectric and Raman spectroscopic studies of Na Bi TiO -BaSnO  ferroelectric system0.5 0.5

Journal of the American Ceramic Society
2014, Vol.97, Iss.6, pp.1846-1854

148. Ghosh S, Majumder D, Sen A and Roy S 
Facile sonochemical synthesis of zinc oxide nanoflakes at room temperature
Materials Letters
2014, Vol.130, pp.215-217

149. Ghosh S, Narjinary M, Sen A, Bandyopadhyay R and Roy S 
Fast detection of low concentration carbon monoxide using calcium-loaded tin oxide sensors
Sensors and Actuators B-Chemical
2014, Vol.203, pp.490-496

150. Bharti C, Das MK, Sen A, Chanda S and Sinha TP 
Cationic ordering, relaxation dynamics and polaron hopping in a new double perovskite oxide: BaPrCoTaO  
Journal of Alloys and Compounds
2014, Vol.617, pp.677-682

151. Sen S, Mursalin Sk Md and Maharajan M 
Ferroelectric and Dielectric Properties of ZnFe O -Pb(ZrTi)O  Multiferroic Nanocomposites
Journal of Nanomaterials
2015, Article ID No.526249

152. Garain S, Sinha TK, Adhikary P, Henkel K, Sen S, Ram S, Sinha C, Schmeißer D and Mandal D 
Self-poled transparent and flexible UV light-emitting cerium complex-PVDF composite: A high-performance 
nanogenerator
ACS Applied Materials & Interfaces
2015, Vol.7, Iss.2, pp.1298-1307

153. Mukherjee A, Basu S, Green LAW, Thanh NTK and Pal M 
Enhanced multiferroic properties of Y and Mn codoped multiferroic BiFeO  nanoparticles
Journal of Materials Science
2015, Vol.50, Iss.4, pp.1891-1900

154. Chakrabarty S, Pal M and Dutta A 
Structural, optical and electrical properties of chemically derived nickel substituted zinc ferrite nanocrystals
Materials Chemistry and Physics
2015, Vol.153, pp.221-228

155. Chakrabarty S, Dutta A and Pal M 
Enhanced magnetic properties of doped cobalt ferrite nanoparticles by virtue of cation distribution
Journal of Alloys and Compounds
2015, Vol.625, pp.216-223

SOL-GEL PROCESSING

156. Ghosh S, Roy M and Naskar MK 
A facile soft-chemical synthesis of cube-shaped mesoporous CuO with microcarpet-like interior
Crystal Growth & Design
2014, Vol.14, Iss.6, pp.2977-2984

3 3

6
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157. Haldar A, Bera S, Jana S, Bhattacharya K and Chakraborty R 
Development of a cost effective surface-patterned transparent conductive coating as top-contact of light 
emitting diodes
Journal of Applied Physics
2014, Vol.115, Iss.19, Article No.193108

158. Das R, Ghosh S and Naskar MK 
Synthesis of single crystal zeolite L rods with high aspect ratio using rice husk ash as silica source
Indian Journal of Chemistry Section A-Inorganic Physical, Theoretical and Analytical Chemistry
2014, Vol.53, Iss.7, pp.816-819

159. Basak S, Kundu D and Naskar MK 
Low temperature synthesis of NaA zeolite membranes: The effect of primary and secondary crystallizations
Ceramics International
2014, Vol.40, Iss.8, pp.12923-12930

160. Ghosh S, Roy M and Naskar MK 
Template-free synthesis of mesoporous single-crystal CuO particles with dumbbell-shaped morphology
Materials Letters
2014, Vol.132, pp.98-101

161. Nandy S, Kundu D and Naskar MK 
Synthesis of mesoporous Stober silica nanoparticles: the effect of secondary and tertiary alkanolamines
Journal of Sol-Gel Science and Technology
2014, Vol.72, Iss.1, pp.49-55

162. Ghosh SS, Biswas PK and Neogi S 
Effect of solar radiation at various incident angles on transparent conducting antimony doped indium oxide 
(IAO) film developed by sol-gel method on glass substrate as heat absorbing window glass fenestration
Solar Energy
2014, Vol.109, pp.54-60

163. Chowdhury Ipsita Hazra, Ghosh S, Roy M and Naskar MK 
Green synthesis of water-dispersible silver nanoparticles at room temperature using green carambola (star 
fruit) extract
Journal of Sol-Gel Science and Technology
2015, Vol.73, Iss.1, pp.199-207

164. Das R, Ghosh S and Naskar MK 
Effect of secondary and tertiary alkylamines for the synthesis of Zeolite L
Materials Letters
2015, Vol.143, pp.94-97

OTHERS

165. Banerjee, G 
Assessing visibility of research organizations: A fuzzy analytic network process approach
Journal of Scientific & Industrial Research
2014, Vol.73, Iss.5, pp.283-289
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PATENTS FILED

IN INDIA

1. K Dana, T K Mukhopadhyay, S Ghatak, S Ganguly and M Sarkar 
An improved process for the preparation of organophilic nanoclay
(Application No. 2384DEL2014 dated 22-08-2014)

    
2. S K Medda and G De 

A process of making sols useful for refractive index controlled coatings on plastics for scratch healing purpose
(Application No. 3601DEL2014 dated 09-12-2014)

3. R N Basu, J Mukhopadhyay, S Das, P K Das, A Das Sharma and T Dey 
A solid oxide fuel cell stack
(Application No. 0536DEL2015 dated 25-02-2015)

4. A Sen, S Mandal, S Ghosh and M Narjinary 
Sensor compositions for detection of linalool, geraniol, methyl salicylate and trans-2-hexenal with an intention to 
classify black tea aroma
(Application No. 0537DEL2015 dated 25-02-2015)

5. S Dasgupta, K Mandal and D Bhattacharjee 
A process of making bimetallic palladium based nanoporous alloy
(Application No. 0622DEL2015 dated 05-03-2015)

IN ABROAD

1. A Sen and S Rana 
An improved sensor composition for acetone detection in breath for diabetic diagnostics 
(Application No.14/356127(USA) dated 02-05-2014)

2. A Sen and S Rana 
An improved sensor composition for acetone detection in breath for diabetic diagnostics
(Application No. 2014-7016276(Korea) dated 16-06-2014)

3. A Sen and S Rana 
An improved sensor composition for acetone detection in breath for diabetic diagnostics

     (Application No. 201380004960.9(China) dated 04-07-2014) 
     
4. A Sen and S Rana

An improved sensor composition for acetone detection in breath for diabetic diagnostics
(Application No.                       (Japan) dated 29-10-2014)

5. A Sen and S Rana 
An improved sensor composition for acetone detection in breath for diabetic diagnostics
(Application No. 13719624.2(E. Union) dated 29-10-2014)
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PATENTS GRANTED

IN INDIA

1. J Chakraborty, S Bharati, M K Sinha and D Basu 
A process for the preparation of protein mediated calcium hydroxyapatite (HAp) coating on metal substrates
(Patent No.263591 dated 04-11-2014)

2. A Das Sharma, S Ghosh, R N Basu and H S Maiti 
A process for the production of lanthanum chromite based oxide using a multipurpose chromium source
(Patent No. 264190 dated 12-12-2014)

3. S Ghosh, T K Mukhopadhyay, S K Das and S Chakrabarti 
A process for the production of tiles from a single ceramic body
(Patent No. 264562 dated 06-01-2015)

4. S K Medda and G De 
UV curable methacrylate-silica based nanocomposite sol useful for anti-scratch coatings and a process thereof
(Patent No. 264741 dated 19-01-2015)

5. A Ghosh, B Mukherjee, M K Haldar and S K Das 
A process for the production of dense magnesia-rich magnesium aluminate spinel useful as refractory 
aggregates
(Patent No. 265435 dated 24-02-2015)
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TECHNOLOGY TRANSFER

Confocal Microscope as well as the Supercontinuum Launching of Confocal Microscope
Source and their complex integration. When an intense On October 7, 2014, Dr Jitendra Singh, the then 
laser pulse is passed through the laser medium, white Union Minister of Science & Technology and Earth 
light or supercontinuum source of stabilized high output Sciences and Vice-President, CSIR launched the 
power is generated. The NMITLI project has confocal microscopy product in New Delhi. The Minister 
contributed to the country's first supercontinuum hailed the development as a humble beginning towards 
source which may find potential applications in the Prime Minister's 'Made in India Global strategy'. The 
areas of biomedical Imaging and analysis, product has been developed in a public –private 
spectroscopic finger printing of samples with partnership mode under CSIR-NMITLI project in 
microscopic details, structural analysis and resonant collaboration with industrial partner Vinvish 
scanning. Dr K. Vijayraghwan, Secretary, Department Technologies Pvt. Ltd, Thiruvananthapuram. CSIR-
of Science and Technology, New Delhi who was also CGCRI developed the Photonic Crystal Fiber (PCF) 
present on the occasion viewed the development of the medium while the Vinvish Technologies utilized its 
device as an inception of India's expertise in scientific optoelectronics and product design expertise to design 
innovations. and develop reflective type optical configuration for the 

Dr Jitendra Singh (Second from right) launching the Confocal Microscopy product
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interventions on matters related to the suitability of local CSIR-CGCRI vets DPR of Refractory Cluster at 
raw materials, training of human resource for refractory Asansol
testing in the CFC, technology upgradation and 

The Institute vetted the Detailed Project Report 
diversification of other ceramic products. The project is 

(DPR) of the Bangabhumi Cluster of Refractories 
estimated to cost Rs. 11.32 crores.  Major sponsor of the 

Association at Asansol for creation of a Common Facility 
project is Ministry of Micro Small Medium Enterprises, 

Centre (CFC) on September 25, 2014. CSIR-CGCRI will 
New Delhi. 

play the role of technical guide in the project by scientific 

Handing over the DPR after vetting



    R&D PORTFOLIOS

—  

—  

—  

—  

—  

—  

—  

—  

—  

Agreements

Projects

Major Facilities Created

Exhibitions

Human Resource Development

Important Meetings

Lectures Organized

Peer Recognitions

Workshops/Seminar/Conferences



CSIR - Central Glass & Ceramic Research Institute - Kolkata         75Annual Report 2014-15

A
G

R
E

E
M

E
N

T
S

AGREEMENTS

Commercial Agreement on Design and Fabrication conditions. Under the agreement, both parties will jointly 
of all Fiber Supercontinuum Light Source with prepare through mutual discussion a complete knowhow 
Application Demonstration on Confocal Microscopy document. CSIR-CGCRI will also supply NPCF to 

Vinvish Technologies at mutually agreed price.  CSIR-CSIR-CGCRI signed an agreement with Vinvish 
CGCRI has completed a project entitled “Design and Technologies Pvt Limited, Thiruvananthapuram on April 
Fabrication of all Fiber Supercontinuum Light Source 23, 2014 to grant exclusive license for a period of 10 
with Application Demonstration on Spectroscopic years to utilize the knowhow of Non linear photonics 
Signature Detection” under NMITLI scheme with Vinvish Crystal Fiber (NPCF) for Design and Fabrication of all 
Technologies as industrial partner. The present Fiber Supercontinuum Light Source with application 
agreement is a follow up of the earlier agreement signed demonstration on Confocal Microscopy in the developed 
on March 28, 2012 under NMITLI project.product and sell the product on agreed terms and 

Agreement for Joint Collaborative Research

CSIR-CGCRI has agreed in principle to enter in a 
MoU with CDE Asia Limited, Kolkata to carry out joint 
collaborative research  work in the areas of  innovative 
use of different solid waste by-products for developing 
value added ceramic products, testing and 
characterization of minerals, mineral up-gradation 
through different benefaction technique and clay 
benefaction and value addition to its different fraction. 
The agreement was on signed on May 9, 2014 in view of 
the country's scheduled Technology Day on May 11, 
2014.

Agreement with Vinvish Technologies Pvt Limited

MoU with CDE Asia Limited
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Development of Seven Component Borosilicate carry out material characterization of the beads for bulk 
Glass Beads production and transfer technology whenever 

suggested by NRB.On July 22, 2014 CSIR-CGCRI signed MoU with 
Nuclear Research Board (NRB) BARC, Department of Demonstration of Manufacturing Low Melting High 

Atomic Energy for the development of the seven Sodium Content Borosilicate Glass Beads

component borosilicate glass beads to improve melter A Memorandum of Understanding (MoU) for 
life and absorb fluctuations of sodium and iron in the high demonstration of manufacturing low melting high 
level radioactive liquid waste for its vitrification. Under sodium content borosilicate glass beads has been 
the MoU, a centroid composition will be developed signed by CSIR-CGCRI on March 20, 2015 with H & R 
based on which four different compositions will be Johnson (India), Mumbai. Under this MoU, CSIR-
selected to establish the process technology for glass CGCRI shall place an order for demonstration 
bead production. NRB/BARC will place a separate order production of 3MT of the product to H R Johnson within 
to the Institute for production and supply of 500kg of 60 days of the signing of the agreement at a mutually 
glass beads with the selected composition for the agreed price and demonstrate the production of said 
purpose of testing in the Joule Melter by NRB. CSIR- amount of product under direct supervision and 
CGCRI will also optimize the process parameters and guidance of the Institute's representatives.
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PROJECTS

Sr 
No

1

Nodal lab

CSIR-
CGCRI

Contract 
value 

(Rs in lakhs)

117.00

Title

Design and development of photonic crystal cladded and double 
cladded Er/Er-Yb fiber and application demonstration of high 
power optical amplifier
(TLP 0007)

NMITLI

Sr 
No

1

2

Nodal lab

CSIR-NPL

CSIR-
CECRI

Contract 
value 

(Rs in lakhs)

 492.00

71.67

Title

Efficient silicon photovoltaic with smart electronics and lighting 
systems (NWP 0055)

Innovative solutions for solar energy storage under CSIR-
TAPSUN programme  (NWP 0056)

TAPSUN

Sr 
No

1

2

3

4

5

Nodal lab

CSIR-CGCRI

CSIR-CGCRI

CSIR-CGCRI 

CSIR-CBRI 

CSIR-SERC

Contract 
value 

(Rs in lakhs)

5193.2

3970.253

5684.745

3352.00

3695.80

Title

Leadership in Specialty Glass and Optical Fiber Technologies 
(ESC 0202)

Development of Novel CSIR Technology for Manufacturing 
Tailored and Patient-Specific Bioceramic Implants and 
Biomedical Devices at Affordable Cost (ESC 0103)

Advanced Ceramic Materials and Components for Energy and 
Structural Applications (ESC 0104)

Engineering of Disaster Mitigation and  Health Monitoriing for 
Safe and Smart Built Environment (ESC 0102)

Innovative Technologies for Health Assessment and Damage 
Mitigation of Structure (ESC 0110)

12TH FIVE YEAR PLAN (01-04-2012 to 31-03-2017)
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Sr 
No

6

7

8

9

10

11

12

13

14

Nodal lab

CSIR- IIP

CSIR-NIIST

CSIR-CSMCRI

CSIR-CECRI

CSIR-NISCAIR

CSIR-CMERI

CSIR-CEERI

CSIR-IICT

CSIR-NEERI

Contract 
value 

(Rs in lakhs)

1177.92

68.00

1548.26

100.000

74.010

6916.978

6088.29

91.55

2128.972

Title

Membrane Technology for Hydrogen Recovery from Low 
Hydrogen Bearing Refinery Off gases (Energy Efficient 
Technologies)  (CSC 0115)

Specialty  materials based on  engineered clays (CSC 0135)

Development of ceramic membrane based technology for 
degumming / dewaxing of Rice Bran Oil Miscella (CSC 0104)

Multifunctional Electrodes and Electrolytes for futuristic 
electrochemical technologies [MULTIFUN] (CSC 0101)

CSIR Knowledge Gateway & Open Source Private Cloud 
Infrastructure (ISC 0102)

Robotics and Micro Machines (ESC 0112)

Very High Power Microwave Tubes: Design and Development 
Capabilities (PSC 0101)

Intelligent Coatings (CSC 0114)

Clean Water: Sustainable Options (ESC 0306)

Sr 
No

1

2

3

Overseas Collaborator 
Institution

Prof Hairul Azhar Abdul 
Rashid

 Faculty of Engineering 
Centre for Photonics  & 

Electronics Devices, 
Multimedia University 
Cyberjaya, Selangor 

Malaysia

Dr Etienne Quesnel
EU Project Coordinator

Commissariat a l'Energie
Atomique

(CEA LITEN), France

Dr  JTS Irvine
  University of St Andrews 

 Scotland, UK

Indian 
Collaborator

 Dr M C Pal

Dr D Sanyal

Dr R N Basu

Title

Development and Characterization of Visible Up-
Conversion Fiber Laser Based on Modified Silica 
Glass Host (CLP 0103)

AGATHA-Advanced Grating for Thin Films Solar Cell 
(GAP 0134)

Advancing biogas utilization through fuel flexible 
SOFC (GAP 0338)

OVERSEAS COLLABORATIONS
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Sr 
No

4

5

6

7

8

9

Overseas Collaborator 
Institution

Prof Raja Ben Amar
Faculty Science of Sfax, Lab 

of Materials Sciences and 
Environment, University of 

Sfax
 Tunasia

Prof Pekka Vallittu Director
Biomaterials Research 

Program, University of Turku, 
Finland

Professor Tong Sun
 City University London, 

School of Engineering and 
Mathematical Sciences, 
Northampton Square, 

London, EC1V 0HB, United 
Kingdom

Prof Hairul Azhar Abdul 
Rashid

 Faculty of Engineering 
Centre for Photonics  & 

Electronics Devices, 
Multimedia University 
Cyberjaya, Selangor 

Malaysia

Prof Peter Lund
Department of Applied 

Physics
Altao University School of 

Science
Altao University
P.O. Box 14100
FI-00076 AALTO

Finland

Prof  Yousef M Alyousaf
Director

Energy Research Instituite
 King Abdullah Aziz City for  

S&T, 
Riyadh

Saudi Arabia

Indian 
Collaborator

 
Dr G C Sahoo

Dr G De

Dr Ranjan Sen 

Dr Mukul Chandra 
Pal

Prof S Basu  
Head, Chemical 

Engineering 
Department

Indian Institute of 
Technology

Delhi, New Delhi
and

Dr R N Basu

Dr R N Basu

Title

Development of apatite and clay based ceramic 
membranes over low cost clay-alumina supports for 
drinking and wastewater treatment (GAP 0340)

Structure of gradient nanocomposites: interaction of 
bioactive glasses with nanoparticles and polymers 
(MoreBags) (GAP 0614)

Radiation-hard/Soft Optical Fiber Sensors for Nuclear 
and Medical Applications (SSP 0139)

Development of high Ge02 doped optical fiber for 
research applications (GAP 0143) 

Multifunctional nanocomposite materials for low-
temperature ceramic fuel cells (NANOMFC) (SSP 
0343)

Upgradation of Expertise base for R&D activity on 
SOFC materials at Energy Research Institute (CLP 
0305)
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Sr 
No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Tenure

 July 2013 to June 2016

May 2014 to April 2017

November 2011 to 
October 2014

June 2012 to May 2015

April 2013 to 
September 2014

July 2013 to June 2016

June 2013 to May 2016

April 2012 to March 
2016

February 2015 to 
December 2015

July 2011 to March 
2015

January 2012 to 
December 2015

January 2013 to June 
2015

July 2013 to June 2016

December 2013 to 
November 2016

Funding 
agency

 
DST

SBMT

DST

DST 

DRDO

DST

DST

MNRE

DST

BRNS

BRNS

RINL-VSP

DST

DST

Title

Comparative Study of conventional processing with 
microwave processing of bioactive glass ceramic 
coating on Ti6AI4V substrate for biomedical 
applications (GAP 0236)

Development of hydroxyapatite based modified 
integrated orbital implant with superior motility and its 
clinical trial (GAP 0241)

Development of planar SOFC stack using functionally 
graded anode structure (GAP0336)

Magnetic nanomaterials: Syntheis and surface 
modifications for catalytic  and biointeraction studies, 
a step towards industrial/biomedical benefits 
(GAP0615)

Development of ITO foam for stealth applications 
(STEP) (GAP0613)

Sol gel processing of mesoporous alumina-supported 
transition metal nanocatalysts (GAP 0616)

Development of sol-gel derived specialty planar 
optical waveguides for sensor applications (GAP 
0617)

Dye-sensitized solar cell(DSSS)/Quantum dot dye 
sensitized solar cell (GAP 0339)

Extent of structural nano-centro symmetry in 
electronic ferroelectric system (GAP 0618)

Development of palladium based membrane for 
selective separation of hydrogen from hydrogen - 
Helium mixture (GAP 0334)

Preparation of all silica zeolite membranes for gas 
separation of H I reaction (GAP 0337)

Feasibility studies of enrichment of BF gas for 
enhancement of calorific value (CLP 0306)

Development of ceramic hydrophobic capillary 
membrane for desalination of brine water by 
membrane distillation (MD) process (GAP 0341)

Development of an integrated system of ceramic 
membrane contractor-photo bioreactor for bio-fixation 
of carbon dioxide using micro-algal route (GAP 0342) 

PROJECTS FROM GOVERNMENT DEPARTMENTS & PUBLIC SECTOR UNDERTAKINGS
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Sr 
No

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tenure

October 2014 to 
September 2017

January 2010 to June 
2015

April 2013 to May 2015

August 2010 to 
September 2015

October 2010 to August 
2014

January 2012 to March 
2015

April 2012 to October 
2014

September 2013 to 
August 2015

November 2013 to 
October 2016

December 2013 to 
November 2016

July 2014 to June 2016

August 2014 to July 
2017

April 2014 to August 
2015

February 2013 to 
January 2016

February 2013 to 
January 2016

Funding 
agency

 
DST

DST

IIT-Madras

BARC

RINL

MoM

ISRO

DMSRDE Kanpur

DST

DST

DMSRDE Kanpur

DST

DRDL Hyderabad

DST

DEIT

Title

Biosorption of toxic heavy metals from aqueous 
solutions and from industrial effluents with dried 
activated sludge (GAP 0345)

Development of sensor for tea aroma electronic nose 
under Sensor Hub (GAP 0332)

Development of a technology package for 
manufacturing microwave oven compatible red clay 
products (GAP 0911)

Development of newer refractory crucible for melting 
of  corrosive glasses (GAP 0404)

Improvement in MgO-C refractories to enhance the 
convertor life (SSP 0913)

Characterization of Indian lean Grade Magnesite ore 
and improvement of its high temperature refractory 
properties with and without beneficiation (GAP0405)

Nano-mechanical characterization of carbon carbon 
composites (GAP 0235)

Hot pressing and study of thermo-mechanical 
behaviour of ultra-high temperature ceramic samples 
for Aerospace Application (GAP 0237)

Development of Bone Condition monitoring technique 
using Ultrasonographic sensor (GAP 0238) 

Synthesis of oxide bonded porous SiC ceramics by 
bond phase precursor infiltration technique (GAP 
0239) 

Development and characterization of Silicon carbide 
foam (GAP 0242)

Development of novel biomedical implants with 
enhanced reliability (GAP 0240)

Development of cored refractory shapes for air 
heater(CARS) (GAP 0406)

Experimental study of gas filled hollow core photonic 
crystal fibre (HC-PCF) for UVvisible laser generation" 
(GAP0136)

Development of Fiber Bragg Grating Sensor for 
condition monitoring of Railway Catenary-Pantograph 
Structure (GAP0137)
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Sr 
No

30

31

32

33

34

35

36

37

38

39

40

41

42

Tenure

February 2013 to 
January 2016

May 2013 to April 2015

May 2013 to April 2016

September 2013 to 
August 2016

January 2014 to 
December 2015

January 2014 to 
December 2016

January 2014 to 
December 2016

January 2014 to 
December 2015

August 2014 to January 
2017

November 2011 to 
October 2015

September 2014 to 
August 2016

April 2014 to March 
2016

January 2014 to 
December 2016

Funding 
agency

 
DEIT

BRNS

DST

DST

DL

DST

NTPCL

DST

DEIT

BRNS

BARC

DSIR

MSME, GoWB

Title

Thulium Doped All Fiber MaPA at urn region for 
Medical Application" (GAP0138)

Development of regenerated fiber bragg grating 
(RFBG) based strain sensor with suitable 
encapsulation for high temperature application (GAP 
0140) 

Experimental study and development of fibre-optic 
chemical sensor using an optical fibre-loop ring 
resonator (GAP 0141)

Development of nano-engineered glass based optical 
+4fibre with Cr  doped VAG nano particles for use as 

abroad band light source within 1100-1500nm (GAP 
0142)

Synthesis and fabrication of gamma radiation 
sensitive optical fibre (SSP 0142)

Development of novel nano-engineered silica glass 
based Yb203 doped optical fibre with low photo 
darkening phenomena for high power fiber laser (GAP 
0145)

Development of a prototype fiber Bragggrating sensor 
system for temperature measurement of flue gas/air in 
pre heater (GAP 0144)

Advanced multi-core components for next generation 
optical communication and sensing (GAP 0143)

Packaged fiber laser modules for making stents and 
marking plastic balloons as well as orthopedic parts 
(GAP 0146)

Development of semiconductor and rare earth co-
doped glass nano-composites for solid state laser 
application (GAP 0133)

Development of seven component borosilicate glass 
beads (GAP 0147)

Support to TePP Outreach cum Cluster Innovation 
Centre (TOClC) at Central Glass & Ceramic Research 
Institute, Kolkata under Promoting Innovations in 
Individuals, Startups and MSMEs (PRISM) scheme of 
DSIR (GAP 1503)

Establishment and operationalization of MSME 
Technology Facilitation Centre (GAP 1502)
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Sr 
No

43

44

45

46

47

48

49

50

51

52

53

54

55

Tenure

July 2006 to May 2016

December 2006 to June 
2015

May 2011 to July 2014

March 2014 to February 
2015

September 2013 March 
2016

March 2015 to February 
2016

October 2014 to 
September 2015

December 2014 to 
November 2017

January 2007 to 
September 2014

April 2014 to March 
2019

January 2012 to 
September 2014

March 2013 to 
December 2014

January 2015 to 
December 2016

Funding 
agency

 
UPPCB

PCRA

Kuteer Avam Hasthshilp 
Welfare Society

IRDT

RIICO

NCDPD

EDII

NBCFDC

CoI, GoG

GMKB

CoI, GoG

CoI, GoG

GUJCOST

Title

Ambient air quality monitoring at Khurja (GAP 1320)

Improvement in design of tunnel kiln for better fuel 
efficiency of white ware pottery industries at Khurja 
(GAP 1322)

Providing technical assistance for establishment of a 
common facility centre at Khurja Pottery Cluster (TSP 
0018)

Training on chemical analysis and physical testing of 
ceramic raw materials and product (GAP 1328)

Skill Development training through Training cum 
Demonstration for Ceramics & Glass sector society 
(GAP 1327)

Study & preparation of report on appropriate 
technological innovations in the production process of 
terracotta handicrafts (SSP 1319)

Technology based entrepreneurship development 
programme (GAP 1329)

Skill up-gradation through T&D programme (GAP 
1330)

Futuristic research work in traditional ceramics based 
on sol-gel technology (GAP 1207)

Implementation of integrated pottery development 
project for development of Gujarat State Pottery 
Sector (GAP 1218)

Modernization of testing facilities at CGCRI, Naroda 
Centre (GAP 1213)

Procurement of Inductively Coupled Plasma 
Spectrometer (ICP) with digester & deionized water 
equipment for chemical analysis at CSIR-CGCRI, 
Naroda Centre under 60/40 Scheme of Govt of Gujarat 
(GAP 1217)

Survey of ceramic industries of Gujarat to find out 
technical problem/needs and exploring the findings by 
possible  by research institutes (GAP  1219)
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Sr 
No

1

2

3

4

5

6

7

8

9

10

11

Tenure

March 2012 to March 
2016

July 2012 to June 2015

January 2013 to August 
2015

January 2013 to August 
2015

January 2014 to 
December 2015

August 2013 to May 
2015

November 2013 to 
March 2015

September 2014 to 
December 2015

October 2014 to 
September 2015

June 2014 to February 
2016

July 2014 to October 
2014

Funding 
agency

 
NGIL

NFCL

KIAPL

CIRL

IFGL- BCL

CRC

ABSTCL

BMWSL

PGL

AAPL

Individual

Title

Exploration of possibility of utilization of Di-Calcium 
phosphate in ceramic applications (SSP 1216)  

Novel nano plant nutrition supplement (SSP 0613)

Development of high alumina aggregates from 
sillimanite beach sand and its application in refractory 
castables (SSP 0423)

Development of value added high alumina refractory 
products from Indian bauxite (SSP 0424)

Plasma spray coating of synthetic hydroxyapatite on 
medical implants (TSP 0020)  

Nanomechanical characterization of human hair (SSP 
0219)

Development of aluminosilicate refractory products 
utilizing refractory material consisting of insulators 
waste (SSP 0916) 

Consultancy for setting up a chemical laboratory at 
M/s BMW Steel Ltd, Khurja (CNP 1303)

Consultancy on chemically bonded polished and 
unpolished granite tiles in different possible colours
(CNP 1304)

Role of tabular alumina in resin bonded alumina 
carbon continuous casting refractories (SSP 0425)

Training on Chemical Analysis & Physical Testing of 
raw materials and products (SSP 1318)

PROJECTS FROM PRIVATE INDUSTRIES
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MAJOR FACILITIES CREATED

Equipment

Compact Scanning Electron Microscope: It is High Temperature Furnace: The furnace will be 
very compact and can be accommodated on a table. The used for densification of high melting refractory 
capabilities include back-scattered electron images up compounds. The temperature can be raised to 1800°C. 
to 40,000 X (in principle it can go up to 100,000X) of The equipment has been installed at Refractory Division.
samples of all types (with/without conductive coating). 
The instrument is also equipped with composition 
analysis using EDX (point, line scan and mapping). 
Currently this facility has been opened to all Divisions of 
the institute via online scheduling service. The 
equipment has been installed in the Bioceramics & 
Coating Division.

Raising Hearth Furnace: The furnace will be useful 
for characterization of thermal shock resistance of Vibro Grinding Machine: The machine will be 
refractory materials.  Refractory will be exposed to utilized for fine grinding of processed refractory raw 
number of heating and cooling cycles and finally retained materials down to sub-micron level. Fine powder 
strength will be evaluated.  The equipment has been generation will facilitate sintering of refractories. The 
installed at Refractory Division. equipment has been installed at Refractory Division.
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Annealing Lehr Furnace: The equipment will be Hot Isostatic Press (AIP, USA): The press works at 
used for curing thin film coated large tile samples/ flat 200°C under 200 MPa pressure in an ambience of 
substrates. It has a maximum substrate size of 2 feet X 2 controlled atmosphere (nitrogen/ argon). Dense 
feet and can be raised to maximum temperature of components can be fabricated using the press. Acquired 
1000°C. The furnace has been installed at Naroda from CSIR-NML, the equipment has been installed at 
Outreach of the Institute. Non-Oxides Ceramic Division.

Autoclave with Stirrer (SS 316): The instrument 
will be used for synthesis of nano powders using wet 
chemical route under pressure of 100 bars and Vertical Milling Machine (HAAS, USA): The 3-
temperature of 250°C. It has a capacity of 2Ltrs. The axes machine can surface finish any ceramic surfaces 
instrument has been installed at Naroda Outreach of the by surface milling, drilling or making grooves by CNC 
Institute. milling process. The machine has a Table size of 650mm 

x 350 mm. The machine has been installed at Non-
Oxides Ceramic Division.

TG-DTA (1650°C): The equipment is used for 
thermal analyses of raw materials and in the 
identification of reactions which takes place during firing. 
The special feature of the equipment is the simultaneous 
TG-DTA/TG-DSC up to 1650°C in controlled 
atmosphere. The equipment has been installed in the 
Refractory Division.
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high temperature heating required for basic materials. 
The furnace has been installed in the Refractory 
Division.

Spark Plasma Sintering Furnace: The furnace is 
one of the most advanced ultra-rapid processing 
techniques for densification of ceramic and metal 
powders close to its theoretical density within a very 
short time. The spark plasma sintering process can be 
controlled by three-field. The main benefit of the SPS 
technique is reported to be uniform heating and 
compaction of materials at lower temperature by high 
direct electric current. The installed SPS furnace can 

Furnace (1700°C): The furnace will be used for reach 2200°C temperature and a maximum load 550kN 
firing of refractory material/aggregates. The furnace has over maximum 80mm diameter moulds, to be operated 
been installed in the Refractory Division. in inert atmosphere. It consumes maximum 50kW 

power. Normal soaking is 5-20 minutes depending upon 
the nature of the sample and the whole operation cycle 
takes ~100 minutes duration. So far about 140 
operations have been carried out by the furnace. The 
furnace has been installed in the NOCCD.

Furnace (1700°C): The furnace will be used for 
firing of full size refractory brick or castables at high 
temperature. The special feature of the furnace is ultra 

Confocal Laser Raman Spectrometer: The 
spectrometer is used for the evaluation of structure and 
phonon energy of glasses. The equipment has been 
installed in the Glass Division.
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Screen Printer: The printer is used for applying 
coatings/layers of glass and glass ceramics on silicon 
solar cells through the process of screen printing. The 
printer has been installed in the Glass Division.

Magnetic Force Microscope: The microscope has 
accessories such as Cryocooler to cover a temperature 

Glove Box – 2 Nos (Vigor, USA): The box used for 
handling of high purity raw materials of chalcogenide 
and halide glasses in inert and water-free atmospheres 
to avoid contamination. The equipment has been 
installed in the Glass Division.

range 2-300K and a superconducting magnet to 
generate ±9T. This system uses fiber optic 
interferometer to force sense (1310 nm); it has a 12 

fm/ÖHz noise level; Amplitude and phase modulation 
images are recorded in afm and mfm modes. The 
piezoscanner scan the area within 30-100 m range. The 
lateral mfm resolution is 10 nm.  The equipment is used Rocking Furnace – 2 Nos (Deltech Inc., USA): 
to generate image of samples under magnetic fields and The furnace is used for the preparation of chalcogenide 
at different temperatures. This high cost microscope has glasses at elevated temperature under rocking action to 
been installed in the Nanostructured Materials Division enable proper mixing of the glass components. The 
of the Institute.furnace has been installed in the Glass Division.
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EXHIBITIONS

CSIR-CGCRI at Synergy Howrah 2014 Ceramics Asia-2014

CSIR participated at the Synergy Howrah 2014 (July The Noroda Outreach supported this international 
31 to August 2, 2014) organized by the Department of exhibition, as an event partner along with many Indian 
Micro, Small and Medium Enterprise and Textiles, Govt Ceramic and Tiles Association held during December 4-
of West Bengal. The District Administration, Howrah and 6, 2014 in Gujarat University Centre, Ahmedabad. 
Howrah Chamber of Commerce & Industry were the Scientists from both outreaches of CSIR-CGCRI 
other collaborators in the event. The event was delivered lectures at the technology forum of the event 
inaugurated and organized at 'Sarat Sadan Complex', and showcased products fabricated by utilizing wastes 
Howrah Maidan. The theme of CSIR Pavilion in the and nanotechnology based processes.
event was “Adopting Clean Processes” as the industries Indian Ceramics 2015
in Howrah face major waste disposal problem which 

thThe Naroda Outreach took part in this 10  Annual needs scientific intervention. CSIR-CGCRI showcased 
Leading Trade Fair India's only business and networking ceramic membrane filters, refractory bricks and the 
platform for Ceramic Material, Machinery, Supplies and exotic glass beaded jewellery.  The other laboratories 
Technology held from 21-23 January 2015 at Gujarat who participated in the event were CSIR-NML 
University Exhibition Centre, Ahmedabad.(Jamshedpur) and CSIR-IMMT (Bhubaneshwar).
Handicraft & Handloom Expo

CSIR-CGCRI, Naroda Outreach participated in 
Handicraft & Handloom Expo, organized during Pravasi 
Bhartiya Divas January 11-13, 2015 at Ahmedabad 
Haat, Vastrapur, Ahmedabad. The products on 
terracotta pottery were displayed in the exhibition stall to 
project the societal role of the outreach.

OthersAMALTHEA-2014

The Institute also participated in an exhibition The Naroda Outreach participated in Design & 
thInnovation Expo “AMALTHEA” organized by IIT, organised at the 78  Annual Session of Indian Ceramic 

th th Society during February 2-3, 2015 at Jamshedpur.Gandhinagar during 11  – 12  October, 2014.

Glass beaded neclace with mother pearls showcased by 

CSIR-CGCRI in Synergy Howrah-2014

Smt Anandiben Patel, Hon'ble Chief Minister of Gujarat is 

greeted by officials at the CSIR-CGCRI Naroda Outreach pavilion

Smt Anandiben Patel, in place of Ms Anandiben Mehta
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Refractory Training Programme for MSME members Raw Materials and Products: The programme was 
of Bangabhumi Cluster of Refractories Association sponsored by Institute of Research, Development & 
at CSIR-CGCRI (August 25, 2014) Training (IRDT), Kanpur, Govt. of U.P and was 

held.during 14.07.14 to 19.07.14 at the Outreach Khurja. Headquarters
About 4 participants attended the programme. The 

The programme was on August 25, 2014. There 
programme was repeated at the sponsorship of the 

were technical presentations by scientists and 
entreprenuers, supervisors and students during 

01.08.14 to 08.08.14 at the same venue.

demonstration of testing as well as refractory practices. 
During the deliberations, the participants voiced  CSIR-
CGCRI's intervention in the developments of calcined 
raw materials,  low cement and self flow castable,  
refractory value addition through sillimanite aggregates 
and indigenous bauxite, magnesia –carbon bricks etc 
that could be of economic benefit to the cluster.

Mr B P Biyani, President of Bangabumi Refractory 
Cluster and Dr Mou Sen, General Manager, District 
Information Centre (DIC), Durgapur, West Bengal also 
spoke on the occasion. The participants were also 
exposed to the state-of the-art characterization facility of 
the Institute.

Khurja Outreach

T&D Programme on Studio Pottery is running for 

trainees in Khurja under the project sponsored by 

DST for Rs. 3.0 Lakhs

Chemical Analysis and Physical Testing of Ceramic 

HUMAN RESOURCE DEVELOPMENT

Extramural

Training Programme for MSME members

Trainees of Blue Pottery are seen with certificates

Trainees at the Ecofriendly  Blue Pottery Making at 

Kotjewar Villagee 
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Training  & Demonstration Programme on  testing and training activities for the growth of ceramic 
Glass and Ceramic Sector: The programme was industries.
sponsored by RIICO, Govt. of Rajasthan and was held at Training & Demonstarion programme on Physico-

thJaipur in 4 different phases 26  May to 25  June, 29  Chemical Analysis of Ceramic Raw Materials: The 
th th thAugust to 28  September, 2014, 15  October to 19  programme was conducted during April 21-25, 2014 to 

nd thNovember,  2  March and will continue till 29  April, 2015 cater the physico-chemical analysis requirements of 
during the period. The first two programmes on Bone ceramic industry in and around Gujarat. The programme 
China/Stoneware, third concentrated on Blue Pottery was repeated February 23-27 at the same venue. A total 
and the fourth considered the Ceramic Raw Materials of 23 representaives from industry participated these 
topics. In all about 232 artisans participated. There were programmes. The participants went through interactive 
theoretical lectures followed by industrial trainings. The lectures and discussion sessions as well as hands on 
classes were held at Jaipur, and few pottery industries at practical of different testing (physical and chemical) 
Jaipur and Bikaner. required to evaluate the properties of ceramic raw 

materials. The first two and half days were devoted for Training programme Eco-friendly Blue Pottery 
chemical testing and rest of the schedule was allotted for Making Techniques (Lead Free Blue Pottery): 
physical testing. The industrial visits to Shiv Shakti National Backward Classes Finance and Development 
Cramics Industries Limited in Ahmedabad in the first Corporation, New Delhi  the programme was conducted 
programme followed by that in M/s Neel Deep Ceramic at village Kotjewar, of Jaipur district in Rajsthan from 
Industries, Ahmedabad in the second were held to make 29.01.2015 to 24.03.15. Twentyeight candidates were 
participants personally experience the conversion of trained under this programme.
simple raw materials into value added final products.

Low Temperature Artistic Whiteware for Science & Educational
Technology Persons: The programme was sponsored 

Overseas Studentby Entrepreneurship Development Institute of India 
Mr. Oluwaseun Adedokun, a PhD student and an Ahmedabad under NIMAT-DST project and was 

conducted during 27.11.14 to 16.01.15 at CSIR-CGCRI Assistant Lecturer from the Department of Pure and 
Khurja Centre.  Thirtyfive participants from Governmentt Applied Physics, Ladoke 
Polytechnics, Degree Collages & Industries participated Ak in to la  Un ivers i t y  o f  
in the programme. Technology, Ogbomoso, 

Nigeria joined CSIR-CGCRI Naroda Outreach
on 2nd of June, 2014 under The CSIR-CGCRI Naroda Centre, a ISO 9001:2008 
the  CSIR-Th i rd  Wor ld  certified R&D centre actively involved in R&D of 
Academy o f  Sc iences  traditional ceramics, product/process improvement, 
( T W A S )  S a n d w i c h  

th th

(Left)  Demonstration of real life production in the industry and  (Right) A participant 

being awarded certificate
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Postgraduate Fellowship Programme  under the interns in all. These interns were selected for 
programme from traditional and nascent institutions of supervision of Dr P Sujatha Devi, Principal Scientist, 
education in the country. Out of 36 interns, there were 15 Nanostructured Materials Division. His research interest 
students from the IITs, 11 from the NITs and one each on the “Study of Natural Dye Sensitizer: Synthesis, 
from Calicut University, Calicut; West Bengal University Characterization and Application in Dye Sensitized Solar 
of Technology, Kolkata; Kalinga Institute of Industrial Cells”. His  fellowship for a tenure of  one year with effect 
Technology University, Bhubanesshwar; Academy of 

from June  2014.
Technology, Hooghly; Rajiv Gandhi University of 

Orientation Programme for Summer Interns-2014 Knowlegde Technologies, Hyderabad and Maharana 
The Institute organized the Summer Internship Pratap University of Agriculture and Technology, 

Programme from May 15 to July 14, 2014. There were 36 Udaipur.
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IMPORTANT MEETINGS

 Meeting with  Prof Phillip Russel, FRSIndustry-Sensor Hub Meet

Prof Phillip Russell, FRS, Director, Max Plank This Industry-Sensor Hub Meet was held at the 
Research Group for Optics, University of Erlangen-Institute during January 9 – 10, 2015. Under the umbrella 
Nuremberg, Germany visited CSIR-CGCRI on of DST-CSIR Sensor Hub, Kolkata, a gamut of 
December 19, 2014. He held a meeting with the diversified technologies. In the meet, the significant ones 
researchers at the Photonics & Fibre Optics Division and like, (i) Handheld Electronic Nose (HEN) for Quality 
discussed the possibilities of scientific collaboration with Monitoring of Tea (ii) Sensor for Detecting Trace 
CSIR-CGCRI.Moisture in Transformer Oil (iii) Portable Methanometer 

and (iv) Test Kit for Detection of Arsenic in Drinking Water Meeting with Bangladesh Scientist
were showcased to twenty prospective entrepreneurs. Dr Khondaker M Asaduzzuman, Secretary, Ministry 

of Science & Technology, Govt of Bangladesh visited the 

Meeting with Prof Phillip Russel, FRS



R
&

D
 P

O
R

T
F

O
L

IO
S

94         CSIR - Central Glass & Ceramic Research Institute - Kolkata Annual Report 2014-15

Institute on March 2, 2015. He discussed with Director Environment to help the country achieve inclusive 
and ATM of CSIR-CGCRI the possibilities of joint growth. He explained how CSIR is repositioning itself 
collaborative research programme in the area of glass with the changing global scenario of science & 
and ceramics. technology. He also highlighted the need for inducting 

young staff in order to keep the 72 years old CSIR  Visit of Director General, CSIR
system young and dynamic.

Dr P S Ahuja, DG,CSIR visited the Institute on 
Research Council MeetingsSeptember 19, 2014. In an interactive Meeting with staff, 

th thhe touched upon several scientific, technical and The 49  and 50  Research Council Meetings of 
administrative issues of CSIR. He said CSIR's mission CSIR-CGCRI was held on July 28, 2014 and January 14, 
transcends mere academic excellence but the main 2015, respectively.  In both Meetings, the members 
purpose was to align with Industry, Society and expressed their satisfaction with the progress of the 

Institute. The Council opined that CSIR-CGCRI has 
reasonably strong groups in the areas of Fiber Glass, 
Sol-Gel, Nanaostructured materials, Refractory, 
Conventional Glasses, Ceramic Membrane, 
Bioceramics and Traditional Ceramics and each area 
has assumed great importance. The Chairman, Dr 
Srikumar Banerjee, Homi J Bhabha Chair Professor, 
Department of Atomic Energy emphasized that the 
Institute should be catching up with the natural and 
inclusive scenarios emerging in the country. He 
addressed the scientists on January 20, 2015 and held a 
detailed discussion with them on various issues related 
to management of R&D.
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LECTURES ORGANIZED

Sr 
No

1

2

3

4

Date

 10.9. 2014

17.10.2014

20.02.2014

02.02.2015

Speaker

Dr T Oikawa, Senior Product Manager of 
TEM, M/s Jeol Ltd, Japan

Dr K Kalyanasundaram, Laboratory for 
Photonics and Interfaces (LPI), Swiss 
Federal Institute of Technology at 
Lausanne (EPFL), Switzerland

Dr Manoj Choudhary, Senior Technical 
Staff at Owens Corning Science and 
Technology, USA

Prof John Irvine, University of St. Andrews, 
UK

Title

Recent Developments in HRTEM Imaging 
and Analytical Techniques

Solar Energy Harvesting to Meet Growing 
Energy Demands: Challenges and 
Opportunities

Modelling of Transport Phenomena in 
International Glassmaking

High Temperature Fuel Cell Electrodes: 
New Compositions, Microstructures and 
Systems for Efficient Utilization of 
Renewable Fuels

Sr 
No

1

2

3

4

5

Date

 03.04.2014

09.05.2014

09.05.2014

26.11.2014

22.01.2015

Speaker

Dr Ajoy K Saha, Department of Chemistry, 
Bengal Engineering and Science 
University, Shibpur, Howrah, West Bengal

Dr A Bandyopadhyay,  President  
(Technology & Business Development), 
CDE Asia Limited, Kolkata

Dr I N Chakraborty, President R & D and 
QPC, Calderys India Refractories Ltd, 
Kolkata

Dr Dilip Chandrasekaran, Head, R&D,  
Kanthal Sandvik Asia Pvt Ltd , Hosur, Tamil 
Nadu

Dr A Ajayaghosh, CSIR-Outstanding 
Scientist, CSIR-National Institute for 
Interdisciplinary Science and Technology 
(CSIR-NIIST), Thiruvananthapuram and 
Dean, Chemical Sciences, Academy of 
Scientific and Innovative Research 
(AcSIR)

Title

Quantum Dots for Bioimaging and Solar 
Cells

Infrastructure Developement in India & 
Role of Minerals technology

CollaborativeWork between Calderys 
India and CGCRI

Latest Development of Heating Systems in 
Glass & Ceramic

Fluorescent Molecules and  Assemblies 
for Sensing and Imaging Applications

International Speakers

National Speakers
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objective of the colloquium is to encourage the Internal Colloquium
researchers especially those at the entrant levels. The Institute initiated a Colloquium Series from 
About seventeen lectures were organized April 2014 to January 2014. The Colloquium is being organized every 
March 2015. The picture shows a student in a lecture month in which twin lectures follow: One by a scientist at 
session.senior position and the other by a research scholar. The 

Colloquium Lecture by a student
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PEER RECOGNITIONS

1.  Mr Sitendu Mandal, Sr Principal Scientist, Glass (ii)  Acted as one of the judges of a distinguished 
rdpanel of 3  Times NIE Science Project Division and his team has been selected for  

Competition on November 15, 2014 held at NRDC'S Innovation Award for the Year 2013 for 
NSHM Knowledge Campus, Kolkata.innovation/ invention entitled, “Technology of 

Manufacturing Special Glass Beads for Nuclear 3. Dr P Sujatha Devi, Principal Scientist, Nano 
Structured and Materials Division, has been elected Waste  Immobilization” under the category of 
as theSocietal Innovation. The other team members 

include: Dr Dipali Kundu, Sr Principal Scientist and (i)   Honorary Editor of the Transactions of the Indian 
th

Mr Aloke Roy Choudhury, Technical Officer both Ceramic Society at the 78  Annual Session of 
the Indian Ceramic Society held during f r o m  M a t e r i a l s  C h a r a c t e r i z a t i o n  a n d  
Februaury 2-3, 2015 at Jamshedpur.Instrumentation  Division; Mr Prasanta 

Choudhury, Retired Principal Scientist, erstwhile (ii)  Executive Member of the Council of Materials 
thFurnace Section and Dr Ranjan Sen, Chief Research Society of India during the 26  AGM of 

the MRSI held at Jaipur from February10-12, Scientist and Head, Glass Division. The award 
2015. carries Rs 5.00 lakhs and was presented during 

February 25-26, 2015 at PSG College of 4.  Dr Mrinmay Pal, Senior Scientist, Fibre Optics and 
Photonics Division, has been awarded the Technology, Coimbatore.
prestigeous “Raman Research Fellowship Award for 2.   Dr R N Basu, Chief Scientist and Head, Fuel Cell and 
the year 2014-15. He will work in University of Battery Division of CSIR-CGCRI :
Southampton, UK for fiber laser sources.

(i)  Elected as a Fellow of the Indian Institute of 
5.  Mr Swapan Kumar Saha, Sr. S.E., Engineering 

Metals (IIM) with effect from 1st April 2014. The 
Services Division  elected as a Fellow of the 

IIM Fellowship Plaque was presented to him on stInstitution of Engineers (India) on the 31  Day  of 
November 14, 2014 in IIM Award giving May, 2014. He has also been authorised to use the 
ceremony held during the 'ATM-NMD 2014' at style and title of Chartered Engineers (India) by the 
Pune Engineering Collge, Pune. Institution of Engineers (India).

Sr 
No

1

Name & Designation

Mr Atiar Rehman Molla 
 Sr Scientist

Title of Thesis

Processing and
Properties of some 
Glasses and their 

Nanocomposites of Oxide 
and

Chalcogenide Systems

Supervisor(s)

Dr B Karmakar 
Sr Principal Scientist Glass 

Division and
Prof Siddartha Mukherjee

Department of 
Metallurgical and Materials 

Engineering
 Jadavpur University

University/ Institute

Jadavpur University
Kolkata

B. DOCTORAL DEGREE
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Sr 
No

2

3

4

5

6

7

8

Name & Designation

Mr Biswanath Kundu
Scientist

Mr Jyanta Mukhopadhyay
Scientist

Mr Parvesh Agarwal
Scientist

Mr Soumya Sarkar
Sr Technical Officer(2)

Ms Anuradha Mitra
CSIR- Sr Research Fellow

Mr Jony Saha
CSIR-Sr Research Fellow

Ms. Riya Chakraborty
CSIR-Sr Research Fellow

Title of Thesis

Synthetic Hydroxyapatite 
based Integrated Ocular 

Implants for Efficient 
Rehabilitation of Human 

patients: An In vitro  and In 
vivo experimentation

Multicomponent Ceramic 
Oxide Powder Prepared by 
Spray Pyrolysis Technique 
and Fabrication of  Screen 

Printed Thick Films for 
Application in Solid Oxide 

Fuel Cell

Beneficiation of Low Grade 
Clays of Kutchh Bhuj 

Region (Gujarat) and their 
Utilization in Traditional 

Ceramic Bodies

Fabrication and 
Characterization of 

Advanced Structural 
Ceramic Matrix 

Nanocomposites

Synthesis and Applications 
of Mesoporous Alumina 
Films Doped with Metal 

nanoparticles”

Nanoparticles incorporated 
Ordered Mesoporous 

Silica by Sol-Gel 
Templating

Deformation of Brittle 
Solids at Nano to Macro 

Scale

Supervisor(s)

Dr D Basu, Chief Scientist, 
BCCD and Prof Ranabir 

Mukherjee
Director, Eye

Care & Research Centre, 
Kolkata

 
Dr R N Basu

Chief Scientist
Fuel Cell & Battery 

Division and
Prof H S Maiti 

INAE Distinguished 
Professor, Govt College of 

Ceramic Technology  
Kolkata

Prof T Sharma
Fuel&Mineral Engineering
Indian School of Mines , 

Dhanbad
and

Dr S N Misra
Chief Scientist, CSIR-

CGCRI Outreach 
 Naroda , Gujarat

Dr Probal K Das 
Chief Scientist

Non-Oxides Ceramic 
Division

Dr Goutam De
Chief Scientist 

Nanostructured Materials 
Division

Dr Goutam De
Chief Scientist 

Nanostructured Materials 
Division

Dr Anoop   K 
Mukhopadhyay Chief 

Scientist 
Advanced Mechanical & 

Materials Characterization 
Division and 

Prof Tapas Ranjan Middya
Department of Physics
Jadavpur University, 

Kolkata

University/ Institute

Jadavpur University
Kolkata

Jadavpur University
Kolkata

Indian Scool of Mines
Dhanbad

Jharkhand

Jadavpur University
Kolkata

Jadavpur University
Kolkata

Jadavpur University
Kolkata

Jadavpur University
Kolkata
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Sr 
No

9

10

Name & Designation

Ms Rimli Deb Roy
CSIR-Sr Research Fellow

Mr Santanu Basu

Title of Thesis

Study of Light Guidance of 
Grating Embossed Planar 

Waveguides and 
Plasmonic Behavior of 

Metal Embedded Nano- 
photonic Devices for  
Precision Sensing

Synthesis of Pure and 
Substituted  La Mo O  and 2

Study of their Ionic 
Conduction Behavior

2 9

Supervisor(s)

Dr S K Bhadra
Chief Scientist 

Dr P Sujatha Devi
Principal Scientist

  and Prof  N R 
Bandyopadhyay IIEST, 

Shibpur

University/ Institute

Jadavpur University
Kolkata

Indian Institute of 
Engineering Science 

and Technology 
(IIEST), Shibpur

West Bengal

Sr 
No

1

2

3

4

5

6

7

8

9

Name of the Fellow

Mr Anurag Roy

Mr Srikrishna Pramanik

Mr Atanu Naskar

Mr Oluwaseun Adedokun

Ms Deblina Majumder

Ms Sonam Chakraborty

Ms Sonam Maiti

Mr Suman Saha

Mr Arindam Saha

Name of Fellowships

DST-JRF(INSPIRE)

CSIR-JRF (NET)

UGC-JRF (NET)

CSIR-TWAS Fellow

DST-JRF(INSPIRE)

DST-JRF (INSPIRE)

DST-JRF (INSPIRE)

DST-JRF (INSPIRE)

CSIR-Nehru PDF

Name of Supervisor/ 
Division

Dr P Sujatha Devi
Nanostructured Materials

Dr P Sujatha Devi
Nanostructured Materials

Dr Sunirmal Jana
Sol-gel

Dr P Sujatha Devi
Nanostructured Materials

Dr Somenath Roy
Sensor& Actuator

Dr Mrinal Pal
Fibre Optics & Photonics

Dr R N Basu
Fuel Cell & Battery

Dr Jui Chakraborty
Bioceramics & Coating

Dr P Sujatha Devi
Nanostructured Materials

Date of Joining

01.03.14

01.04.14

02.04.14

02.06.14

01.07.14

01.07.14

01.07.14

04.09.14

10.10.14

C. RESEARCH FELLOWSHIP AWARDS

Twelve students chose CSIR-CGCRI as their prestigious fellowship schemes under scientists in 
platform to pursue Doctoral work with various various divisions.
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Sr 
No

10

11

12

Name of the Fellow

Ms Debaleena 
Bhattacharjee

Dr Lata Ramrakhiani

Ms Mitali Sen

Name of Fellowships

DST-Women Scientist

DST-Women Scientist

DST-Women Scientist

Name of Supervisor/ 
Division

Dr Subrata Dasgupta
Ceramic Membrane

Dr Sourja Ghosh
Ceramic Membrane

Dr Nandini Das
Ceramic Membrane

Date of Joining

29.10.14

13.11.14

13.11.14
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WORKSHOPS/SEMINAR/CONFERENCES

International

Sr 
No

1

2

3

Title

International Workshop 
Near Net Shape 

Manufacturing of Precision 
Engineering Components 

(NNSMW 2014)

International Conference 
on  Emerging Materials: 

Characterization & 
Applications: EMCA-2014

st1  International 
Conference on Alumina 

and other Functional 
Ceramics : AOFC 2015

Duration

June 5-6, 2014

December 4-6, 2014

March 11-13, 2015

Collaborator

--------

Centre of Excellence in 
Advanced Materials, 

Department of Physics, 
National Institute of 

Technology, Durgapur

Indian Ceramic Society, 
Kolkata

Chief Guest /Guest 
of Honour

Prof Jyoti Mazumdar, 
University of 

Michigan, USA 
Prof B K Mishra, 

Director, CSIR-IMMT 
was Guest of Honour.

Prof Ken Durose, 
Director, Stephenson 

Institute for 
Renewable Energy, 

Liverpool, UK

Prof Indranil Manna 
Directorr, IIT-Kanpur

Dr Dr A K 
Chattopadhyay 

Technical Advisor to 
Chairman, TRL-

Krosaki Refractories 
Ltd,  Kolkata
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National

Sr 
No

1

2

Title

 Workshop on Basic 
Refractory for Metallurgical 
Industries: Perspective of 

Indian Raw Material 

Workshop cum 
Demonstration programme 
on  Biomass Gasifiers for 

the Benefit of Glass, 
Ceramics and Pottery 
Industries  in Gujarat

Duration

March 20, 2015

June 27, 2014

Collaborator(s)

--------

The Energy Research 
Institute, New Delhi ; 

Matikam Kalakari Board & 
Rural Technology Institute ; 
Gujarat Clear Production 
Centre ; Gujarat Energy 

Development Authority and  
Industry Associations of 
Naroda and Thangarh, 

Gujarat.
Supported by Swedish 

Agency for Development 
and Cooperation

Chief Guest

--------

Dr Dr A K 
Chattopadhyay 

Technical Advisor to 
Chairman, TRL-

Krosaki Refractories 
Ltd,  Kolkata

Division (Supervisor: Dr. S.K. Bhadra) “Effect of Research Scholar's Day Award
Plasmonic Nanostrucures of light propagation in optics Institute organised Research Scholars' Day in the 
waveguides”third successive year on 20th August 2014. The 

workshop was organised by Professor Ajoy Kumar Ray, 2. Debarati Ghosh- Glass Division/Glass Science 
Director, Indian Institute of Engineering Science and and Technology Section (Supervisor: Dr. K. Annapurna) 

3+ 3+Technology, Shibpur. Various  awards presented to “Highly quantum efficient Eu  and Tb  doped alkali-free-
3+students are given below. Ba-Al-Metaphosphate Glass: Ce  Sensitization and 

Role of Host Matrix”a) Oral Presentation:

Group II: Advanced and Functional Ceramics:1. Partha Pratim Das- Nanostructured Materials 
Division (Supervisor: Dr. P. Sujatha Devi) “Development 1. Sourav Ghosh- Sol-Gel Division (Supervisor:Dr. 
of ZnO-SnO  based photoanodes for dye sensitised 2 Milan Kanti Naskar) “Morphologically Tuned 
solar cells” Mesoporous Copper Oxide”

2. Maitree Saha- Fibre Optics and Photonics 2. Saswati Sarkar- Sol-Gel Division (Supervisor:Dr. 
Division (Supervisor: Dr. Ranjan Sen) “Highly efficient Sunirmal Jana) “Nanogold coated mesoscale silica-
Yb-doped laser fibre synthesized by vapour phase titania 2D pattern sol-gel thin film by lithography”
doping technique”

3. Sayantan Ray- Bioceramic and coating Division 
3. Quazi Arif Islam- Fuel Cell and Battery Division 

(Supervisor:Dr. Jui Chakrabarty) “Novel Nanoceramic 
(Supervisor: Dr. R.N Basu) “Ca-doped Lanthanum 

based tablet formulation of Methotrexate Drug: A New 
Zirconate: A hydrogen Separation Membrane”

Age Treatment Procedure for Rheumatoid Arthritis”
b) Poster Presentation: 4. Shreyasi Chattopadhyay- Nanostructured 
Group I: Advanced and Functional Glasses and Materials Division (Supervisor:Dr. Goutam De) 

Coatings: “Electrospun Titania Nano fibers with Cubic Ordered 
1. Rik Chattopadhyay- Fibre Optics and Photonics Mesoporosity”
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Group III: Advanced Engineering and Structural aqueous Cr(VI) at Room Temperature”, Langmuir,2014, 
Ceramics: Vol. 30,pp. 3209-3216; Nano-Structured Materials 

division.1. Ankita Bose- Ceramic Membrane Division 
(Supervisor:Dr. Nandini Das) “Modified DDR Zeolite 2. Best Technologies:

Membrane for Enhanced Gas Separation” (i) Ceramic Membrane Based Technology for 
2. Manjima Bhattacharya- Advanced Mechanical Removal of  arsenic (including the process for media 

and Materials Characterization Division (Supervisor: Dr. preparation) and iron ground water:
Anoop K Mukhopadhyay) “Strain Rate Effect of Dense 

Winners: Mr. Swachchha Majumdar, Mr. Subhendu 
Coarse Grain Alumina from Micro to Macro Scale”

Sensarma, Mr. Khokan Das, Subhendu Sarkar and Dr. G 
3. Manali Ray- Ceramic Membrane Division 

C Sahoo.
(Supervisor:Dr. Sandeep Sarkar) “Carbon Molecular 

Transferred to: M/s Entech Metals Pvt. Ltd., Sieve Membranes for Enrichment of Hydrogen from 
Apartment-1B,50,Jatin Das Road, Kolkata, West BengalRefinery Tail Gas.

(ii) Technology of Manufacturing Low Sodium Glass INSTITUTE AWARDS

Beads (SiBNa-9.5) for Nuclear Waste Immobilization:1. Best Paper:

Winners: Sitendu Mandal, Alok Roychowdhury, a) Glass/Ceramics:
Dipali Kundu and Ranjan Sen under Technology License S Ghosh and M K Naskar, “Understanding the role of 
Agreement with M/s H&R Johnson, Mumbaitriblock copolymers for the synthesis of mesoporous 

alumina and its adsorption efficiency of congo red” , 3. Best Project:

Journal of the American Ceramic Society, 2014, Vol. 97, Nanomechanical Characterization of Human Hair: 
Iss. 1, pp.100-106: Sol-Gel Division Project No. SSP 0219, Sponsored by Cavin Kare 

b) Material Science and Others: Research Center, Chennai
(i) Jony Saha and Goutam De, “Highly Ordered Project Leader: Dr. Anoop Kumar Mukhopadhyay, 

cubic Mesoporous electrospun SiO  Nanofibers”, 2 Advanced Mechanical and Materials Characterization 
Chemical Communications, 2013, Vol. 49, pp.6322- Division
6324, Nano-structured Materials division

4. Best Supporting Section: Bill Section(ii) Kaushik Bhowmik, A Mukherjee, M K Mishra and 
5. Best Employee: Mr. Amar Bhattacharya, Senior Goutam De, “Stable Ni nanoparticle-Reduced Graphene 

Stenographer, Directors CellOxide composites for the Reduction of Highly Toxic 
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HUMAN RESOURCE POSITION

CSIR GRANT & ECF

A. Actual Expenditure

Pay and allowances

Contingencies

HRD

Maintenance

Chemicals/Consumables

Works & services

Equipment

Office Equipment

Furniture & Fittings

Library Books

Library Journals

Supra Project

Networked Projects

Millennium Projects

TOTAL

3244.766

70.500

---

165.000

250.000

85.685

114.500

---

—

4.014

95.986

---

1792.527

---

5822.978

(Rs in lakhs)

Maintenance

SQ Capital

TOTAL

GRAND TOTAL   ( A + B )

170.000

8.431

178.431

6001.409

(Rs in lakhs)
B. Staff Quarter Expenditure

Total

1630.520

Tech. 

Service

15.270

Job work

components

---

Testing

89.018

Royalty &

premia

24.449

Sponsored

Projects

1501.783

(Rs in lakhs)
External Cash Flow

Administrative Staff

Scientific Staff (Gr IV)

Technical Staff (Gr III)

Support Staff (Gr II)

Support Staff (Gr I)

Staff Strength = 399

(As on March 31, 2015)

38

93

91

100

77
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STAFF NEWS

Sr 
No

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Name

Mr R M Savsani

Mr Bishu Nath Ram

Mr Govindji Jha

Dr Nisha Biswas

Mrs Bula Ghosh

Mrs  Namita Dutta

Mr Ananda Ram Halder

Dr Sukhendu  Deb

Mr Swapan K Sarkar

Mr Subodh Mondal

Mr Dipak Chakraborty

Dr Pranab K  Chowdhury

Mr Sisir K Dey

Designation

Principal Technical Officer

Lab Assistant

Sr. T.O. (2)

Principal Scientist

Sr. Technical Officer (3)

Sr. Technical Officer (3)

Sr. Technician (2)

Sr. Scientist

Technical Officer

Sr. Technician (2)

Assistant (G) Grade-I

Sr. Scientist

Section Officer (G)

Date of 
superannuation

30.4.2014

30.4.2014

31.5.2014

30.6.2014

30.6.2014

31.8.2014

31.8.2014

30.9.2014

30.9.2014

30.11.2014

30.11.2014

31.12.2014

31.12.2014

Superannuation

Sr 
No

1.

2.

Name

Mr Rama Rao Panugothu

Mr P.Sivagnanapalani

Designation

Scientist

Scientist

Date of 
superannuation

13.08.2014

20.01.2015

Appointment

Obituary

Mr Madhusudan Gayen, Sr Tech (2), Glass Division of CSIR-CGCRI breathed his last on 

August 6, 2014. On behalf of the Institute, the Publication committee deeply mourns his untimely 

demise.
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IMPORTANT EVENTS

RTI Implementation Tepp Outreach cum Cluster Innovation 

Centre ImplementationThe Right to Information (RTI) under 
its Act of 2005 was complied with, in letter The First Meeting of the Advisory Board of TOCIC 
and spirit. Twenty two queries were was convened at the Institute on July 8, 2014. On the 
received from various applicants. All same day, a dedicated website for TOCIC-Kolkata was 
cases were directly received by Institute's launched so that innovators can speed up their 
Public Information Officer. Out of twenty, proposals to DSIR. Any Indian citizen having innovative 
only one case passed over to year 2015- idea(s) and wishing to translate it into working 

16, the rest 21 were disposed satisfactorily. One query prototypes/models/processes is welcome.
carried over from previous year was also disposed off To expedite the TOCIC programme, a project has 
during the period. Out of 22 cases, 15 pertained to been awarded by DSIR to CSIR-CGCRI under its 
administrative matters while 5 pertained to Science & Promoting Innovations in Individuals, Startups and 
Technology issues and one each pertained to finance MSMEs (PRISM) scheme. The programme has been 
and stores & purchase domains of the Institute.  No case set up with the aim to scout the innovators in the 
was transferred from the Institute to any public authority. country. The scope of PRISM is to connect innovative 
The Annual Returns for the four quarters of the year minds to market and this encompasses product/ 
2014-15 were regularly uploaded on the website of process development and facilitates their entry into 
Central Information Commission of India.  The Public customer market. A call for proposal under PRISM 
Information Officer attended a Meeting entitled scheme was published in leading newspapers of 
“Effective Implementation of RTI Act for Appellate Kolkata (English, Bengali and Hindi editions) in July 
authorities and PIOs” from May 29-31, 2014 at HRDC 2014 and January 2015. Workshop and Camps and 
Ghaziabad. The awareness about Right to Information clinics were organized for the students and 
was continued through the use of symbolic logo and entrepreneurs at Barasat, Kalyani and Howrah. As an 
stickers in the Institute's publicity organs, stationeries outcome of these initiatives, the number of proposals 
etc. from innovators accelerated.
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th11  Atma Ram Memorial Lecture

Dr Sourav Pal, Director, CSIR-NCL (Pune) delivered 
ththe 11  Atma Ram Memorial lecture on August 26, 2014 

the foundation day of the Institute. The title of the talk 
was Chemical Science in Shaping Functional Materials 

and Technologies of the Future. Dr H S Maiti, Former 
Director, CSIR-CGCRI chaired the session.

nd72  CSIR Foundation Day
ndThe 72  CSIR Foundation Day was celebrated on 

th26  September, 2014 with usual verve and zeal. Mr G S 

Rautela, Director General, National Council of Science 

Museum, Kolkata was Chief Guest while Mr Samarendra 

Kumar, Director, National Council of Science Museum, 

Kolkata was Guest of Honour. The Chief Guest delivered 

the Foundation Day Lecture entitled “Science, Science 

Literacy and Communication”.

On this occasion twenty retirees were felicitated with 

certificate, shawl and wrist watches while 3 employees The theme of Prof Pal's lecture was his contribution 

to computational chemistry. He lauded the role of 

computation in chemistry and highlighted how 

techniques of professional mathematics can be utilized 

to discern chemical processes at molecular level thereby 

evolving the branch of computational chemistry. 

He concluded by sharing with the audience some 

details of the work done in his laboratory on 

computational chemistry.  Mr Kamal Dasgupta, Acting 

Director, CSIR-CGCRI presented the speaker with a 

silver plaque.

Hindi Week

The Hindi Week was organized during September 

10-16, 2014. One-Day Workshop was also organized in 

which 31 employees of this Institute were trained in 

noting and drafting in Hindi. On the concluding day of the who completed 25 years of service were presented wrist 
programme, Chief Guest Prof Bhagwan Roy, Eminent watches. Three wards of staff were awarded for securing 
Anthropologist and Former Professor, IIT-Kharagpur 90% and above marks in science subjects in Board 

rddelivered the 3  Diamond Jubilee Lecture entitled exams. The staff and wards that emerged winners in 
“Vigyan aur Samaj”  Prizes were given to the  winners of  various cultural competitions were also awarded.  

competitions in Hindi noting and drafting, poetry Around 90 students from city's schools visited the 

recitation and quiz organized during weeklong Institute and went round the labs as part of the Open Day 

programme.celebration.

Speaker Dr Sourav Pal holds aloft the Atma Ram Memorial lecture 
plaque as Dr H S Maiti and Mr K Dasgupta applaud

rdProf Bhagwan Roy delivering 3  Diamond Jubilee lecture

Mr G S Rautela delivering Foundation Day lecture



CSIR - Central Glass & Ceramic Research Institute - Kolkata        109Annual Report 2014-15

IM
P

O
R

T
A

N
T

 E
V

E
N

T
S

Cleanliness Campaign

As a part of Prime Minister's national cleanliness 

campaign, CSIR-CGCRI actively organized a drive by 

cleaning all campus. Posters of cleanliness campaign 

were displayed at several spots. A cleaning awareness 

meeting was held on September 29, 2014 followed by 

the Swachch Bharat Pledge that was administered on 

October 2, 2014. The staff took the solemn pledge at the 

CSIR-CGCRI headquarters, Naroda and Khurja 

outreaches and the CSIR GPA Maintenance Division, 

Kolkata.

International Women's Day

The Institute organized a talk to mark the occasion of 
International Women's Day which fell on March 8, 2015. 
Dr Swati Bhattacharjee, Fulbright Fellow and Chief 
Reporter - District, Ananda Bazar Patrika delivered a talk 
entitled “50 Shades of Pink: Gender Inequality in South 
Asia” on March 9, 2015 as the day before was a holiday.

National Science Day

The National Science Day Lecture was delivered by 
Eminent Scientist Prof Sankar K Pal, Padmashri and 
Former Director, Indian Statistical Institute, Kolkata on 
February 25, 2015. He delivered a talk on "Soft Granular 
Mining: Concepts, Applications and Big Data Issues".
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Mr Kamal Dasgupta
Director, CSIR-CGCRI

Mr Tapas Chakraborty
Administrative Officer, CSIR-CGCRI 

Dr S Srikanth
Director 
CSIR-National Metallurgical Laboratory
Jamshedpur – 831 007

Dr Arup Ghosh
Chief Scientist, CSIR-CGCRI

Dr H S Tripathi
Principal Scientist, CSIR-CGCRI

Dr Debashis Bandyopadhyay
Principal Scientist, CSIR-CGCRI

Dr Nijhuma Kayal
Sr Scientist, CSIR-CGCRI

Dr Anirban Dhar
Scientist, CSIR-CGCRI

Mr Ashim K Haldar
Principal Technical Officer, CSIR-CGCRI

Mr T K Bhattacharya
Controller of Finance & Accounts, CSIR-CGCRI

Chairman

Member Secretary

Member

Member

Member

Member

Member

Member

Member

Member

MEMBERS OF THE MANAGEMENT COUNCIL



CSIR - Central Glass & Ceramic Research Institute - Kolkata        111Annual Report 2014-15

M
E

M
B

E
R

S
 O

F
 T

H
E

 R
E

S
E

A
R

C
H

 C
O

U
N

C
ILDr Srikumar  Banerjee

Homi Bhabha Chair Professor 
Department of Atomic Energy 
Govt of India
Anushakti Bhawan, CSM Marg,
Mumbai – 400 001 

Prof Vikram Jayaram  
Professor and Chairman  
Department of Materials Engineering
Indian Institute of Science
Bangalore – 560 012

Prof Souvik Bhattacharya
Deputy Director
Department of Mechanical Engineering
Indian Institute of Technology
Kharagpur – 721 302
West Bengal

Dr Anand Tanikella
Managing Director
Saint Gobain Research India
Sigapi Aachi Building
Floor No 7, 18/3 Rukmani Lakshmipathy Road
Egmore
Chennai-600008

Prof Milan K Sanyal 
Senior Professor
Surface Physics & Materials Science Division
Saha Institute of Nuclear Physics
1/AF,  Bidhannagar, Salt Lake 
Kolkata-700064

Mr Umesh Chandra
Former Director(Operations)
Rashtriya Ispat Nigam Limited
Visakhapatnam Steel Plant
Visakhapatnam-530031

Dr Shyam S Rao
Vice –President-Technical Ceramics
Catrborandum Universal Limited
Industrial Ceramics Division
47 & 48, SIPCOT Industrial Complex
Hosur-635126, Tamil Nadu

Chairman

Member

Member

Member

Member

Member

Member

MEMBERS OF THE RESEARCH COUNCIL



M
IS

C
E

L
L

A
N

E
O

U
S

112        CSIR - Central Glass & Ceramic Research Institute - Kolkata Annual Report 2014-15

Member

Agency Representative

DG's Nominee

Sister Laboratory 
Representative  

Invitee

Member

Member Secretary

Mr Pradeep Kheruka
Vice Chairman & MD
Borosil Glass Limited
Khanna Construction House
44, Dr R G Thadani Marg
Worli, Mumbai-400018

Dr Rathindra Nath Das
Additional General Manager & Head
Ceramic Technological Instituite
BHEL Corporate R&D Division
Bharat Heavy Electrical Limited
Malleswaram Complex, 
Post:  Science Institute
Bangalore-560012

Dr S  Srikanth
Director
CSIR-National Metallurgical Laboratory
Jamshedpur – 831 007

Dr Sourav Pal
Director (Additional Charge)                            
CSIR-Central Salt & Marine Chemicals Research 
Gujubhai Bhadeka Marg
Bhavnagar-364002
Gujarat

Mr Aswani Gupta
Scientist G
Department of Scientific & Industrial Research
Technology Bhawan
New Mehrauli Road
New Delhi-110016  

Mr Kamal Dasgupta
Acting Director 
CSIR-Central Glass & Ceramic Research Institute 
196 Raja S C Mullick Road
Kolkata – 700 032

Dr. Goutam Banerjee
Chief Scientist 
CSIR-Central Glass & Ceramic Research Institute 
Kolkata – 700032



CSIR - Central Glass & Ceramic Research Institute - Kolkata        113Annual Report 2014-15

A
B

B
R

E
V

IA
T

IO
N

S

ABBREVIATIONS

Sponsors & Collaborators

ABSTCL--Aditya Birla Science & Technology Company Limited, Mumbai 
AAPL-Alamatis Alumina Private Limitd, Kolkata
ARDB- Aeronautics Research and Development Board, New Delhi
BARC-Bhaba Atomic Research Centre, Mumbai
BMWS-BMW Steel Limited, Khurja
BRNS-Board for Research in Nuclear Sciences, Mumbai
CRC--Cavinkare Research Centre, Chennai
CIRL-Calderys India Refractories Limited, Katni, Madhya Pradesh
CoI – Commisssionerate of Industries, Gujarat
DAE-Department of Atomic Energy, New Delhi
DD- Double Dee Technology (P) Ltd , Mumbai
DE&IT-Department of Electronics & Information Technology, New Delhi
DMSRDE- Defence Materials and Stores Research and Development Establishment, Kanpur
DIT-Department of Information Technology, New Delhi
DIC-District Industries Centre, Meerut
DL-Defence Laboratory, Jodhpur
DRDO-Defence Research Development Organization, New Delhi
DSIR-Department of Scientific and Industrial Research, New Delhi
DST- Department of Science and Technology, New Delhi
EDI-Entrepreneurship Development Institute of India, Gujarat
ERI, KACST- Energy Research Institute, King Abdulaziz City for Science & Technology, Saudi Arabia
GUJCOST-Gujarat Council of Science &Technology, Gandhinagar 
GMK&RTI-Gujarat Matikam Kalakari & Rural Technology Institute, Gandhinagar
GoG- Government of Gujarat
GoUP-Government of Uttar Pradesh
GoWB – Government of West Bengal
IFGL-BCL--IFGL- Bio Ceramics Limited, Kolkata
IIT-Madras-Indian Institute of Technology-Madras, Chennai
IRDT-Institute for Research Development &Training, Kanpur
ISRO-Indian Space Research Organization, Bangalore
KE-Karanavati Enterprise, Gujarat
KIAPL-Kerneos India Aluminate Pvt Ltd, Kolkata
MoM-Ministry of Mines, New Delhi
MoRD-Ministry of Rural Development, New Delhi
MSME- Department of Micro, Small and Medium Enterprises, Kolkata
MMSME- Ministry of Micro, Small and Medium Enterprises, New Delhi
MNRE-Ministry of New & Renewable Energy, New Delhi
NBCFDC-National Backward Classes Finance Development Corporation, New Dehi
NFCL-Nagarjuna Fertilizers & Chemicals Ltd , Hyderabad
NGIL-Nitta Gelatin India Ltd, Kerala
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NPC- National Productivity Council, New Delhi 
PGL-Poabs Granite Private Limited
NTPCL-National Thermal Power Corporation Limited, New Delhi
PCRA-Petroleum Conservation Research Association, New Delhi
RINL-Rashtriya Ispat Nigam Ltd, Visakhapatnam
RCI- Research Centre Imarat, Hyderabad
RGNDWM-Rajiv Gandhi National Drinking Water Mission, New Delhi
RIICO- Rajasthan State Industrial Development Corporation,Jaipur
RUDA- Rural Non-Farm Development Agency, Jaipur
SBMT-Society for Biomedical Technology (DRDO), New Dehi
Sub--DIC (B) - Sub-District Industries Centre, Bankura
Sub--DIC(S) - Sub-District Industries Centre, Siliguri      
TRL-Tata Refractory Limited, Belpahar
UPPCB-Uttar Pradesh Pollution Control Board, Lucknow
VSP-Vizag Steel Plant, Visakhapatnam
VSSC-Vikram Sarabhai Space Centre, Thiruvananthapuram 

Others

AMPRI- Advanced Materials and Processes Research Institute, Bhopal
BESU-Bengal Engineering Science University, Shibpur
CBRI-Central Building Research Institute, Roorkee
CCMB-Central for Cellular and Molecular Biology, Hyderabad
C-DAC- Centre for Datamatics and Advanced Computation, Kolkata
CDRI-Central Drug Research Institute, Lucknow
CECRI-Central Electrochemical Research Institute, Karaikudi
CEERI -Central Electronics Engineering Research Institute, Pilani
CFTRI-Central Food Technological Research Institute, Mysore
CLRI- Central Leather Research Institute, Chennai
CMERI-Central Mechanical Engineering Research Institute, Durgapur
CNR- National Research Council, Italy
CSIR- Council of Scientific & Industrial Research, New Delhi
CSMCRI-Central Salt & Marine Chemicals Research Institute, Bhavnagar
IICB-Indian Institute of Chemical Biology, Kolkata
IICT- Indian Institute of Chemical Technology, Hyderabad
IIIM=Indian Institute of Integrative Medicine, Jammu
IIP-Indian Institute of Petroleum, Dehradun
IMMT- Institute of Minerals and Materials Technology, Bhubaneshwar 
IMT-Institute of Microbial Technology, Chandigarh
NAL-National Aerospace Laboratory, Bangalore
NCL-National Chemical Laboratory, Pune
NEERI-National Environmental Engineering Research Institute, Nagpur
NISCAIR-National Institute of Science Communication and Information Resources, New Delhi
NISTADS-National Institute of Science Technology & Development Studies, New Delhi
NIIST-National Institute for Interdisciplinary Scientist & Technology, Thiruvananthapuram
NML-National Metallurgical Laboratory, Jamshedpur
NPL-National Physical Laboratory, New Delhi



December 19, 2014; Meeting with Prof Phillip Russel, FRS



CSIR-Central Glass & Ceramic Research Institute
196 Raja S C Mullick Road, Kolkata - 700032, India 

Tel.: +91 33 24735829, Fax: +91 33 24730957
Email: dir_office@cgcri.res.in, Website: www.cgcri.res.in

Naroda Outreach
168 & 169 Naroda Industrial Estate

Ahmedabad - 382330
Tel.: 079 22823345, Fax: 079 22822052

Email: siccgcrinc@gmail.com

Khurja Outreach
G T Road, Khurja - 203131

Tel.: 05738 232501, Fax: 05738 245081
Email: lksharma@cgcri.res.in
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