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funs'kd dh dye ls... 

 lH k h  dk s  ueLdkj  vk S j  l h,lvkb Zv kj&j k "V ª h;  j kl k; fud ç;k sx' k ky k 

¼lh,lvkbZvkj&,ulh,y½] iq.ks] esa gkfnZd LokxrA o"kZ 2022&23 ds fy, okf"kZd fjiksVZ vkids lkFk 

lk>k djuk esjs fy, lkSHkkX; dh ckr gS] ;g o"kZ ds nkSjku u;k Kku mRiUu djus vkSj mls çkS|ksfxdh esa 

:ikarfjr djus esa ç;ksx'kkyk dh miyfC/k;ksa dks lekfgr djrh gSA

 ç;ksx'kkyk us ekSfyd foKku esa mYys[kuh; ehy ds iRFkj gkfly fd,] 5.7 ds vkSlr bEiSDV 

QSDVj ds lkFk 400 ls vf/kd 'kks/k i= çfrf"Br jk"Vªh; vkSj varjkZ"Vªh; lgdehZ&lehf{kr if=dkvksa 

esa çdkf'kr gq,] buesa ,uthZ ,aM ,Uok;jUesaVy lkbal] ,MokaLM eVsfj;Yl] ,MokaLM ,uthZ  

eVsfj;Yl] dksv‚fMZus'ku dsfeLVªh fjO;qt] vIykbM dVSfylhl ch& ,Uok;jUesaVy] uspj dsfeLVªh] 

,lh,l  uSuks] uspj dE;qfuds'kUl bR;kfn tSls dbZ 'kks/k i= 'kkfey gSaA bl Kku dks 61 Hkkjrh; isVsaV 

vkSj 55 fons'kh isVsaV nkf[ky djds lqjf{kr fd;k x;k FkkA blds vfrfjä] fiNys o"kksaZ esa fd, x, dk;ksaZ 

ds vk/kkj ij bl o"kZ lh,lvkbZvkj&,ulh,y dks 65 Hkkjrh; vkSj 37 fons'kh isVsaV çnku fd, x,A 

blds vykok] lh,lvkbZvkj&,ulh,y oSKkfudksa ds ekxZn'kZu esa 63 'kks/k Nk=ksa us vius M‚DVjsV 

'kks/k çca/k dks lQyrkiwoZd iwjk fd;kA

 bl o"kZ ds nkSjku] ç;ksx'kkyk us rhu egRoiw.kZ KNOW HOW dk lQyrkiwoZd ykblsaflax 

djok;k] tSls yksdkseksfVo vuqç;ksx ds fy, ,yVh&ihbZ,e,Qlh ç.kkyh] vksfyd ,flM ls ,tsfyd 

,flM ds lrr la'ys"k.k dh çfØ;k vkSj lh,lvkbZvkj&,ulh,y vkSj lh,lvkbZvkj&lhlh,ech 

}kjk ekuo dSalj esa ,d oSdfYid laof/kZr mipkj j.kuhfr ds :i esa vkj,u,vkbZ&uSuksdatqxsV dh 

çkS|ksfxdh ds fy, la;qä ykblsaflaxA 

 o"kZ ds nkSjku lh,lvkbZvkj&,ulh,y }kjk vk;ksftr dqN egRoiw.kZ dk;ZØeksa esa ekuuh; 

dsaæh; jkT; ea=h ¼Lora= çHkkj½ rFkk lh,lvkbZvkj ds mik/;{k M‚- ftrsaæ flag ds gkFkksa fcLQsu‚y&, 

¼chih,½ ik;yV la;a= lqfo/kk dk mn~?kkVu 'kkfey Fkk] vkSjaxkckn esa Mh,lvkbZvkj&lhvkjVhMh,p 

dk;ZØe ds rgr ,d m|ksx cSBd] lwpuk vkSj lapkj çkS|ksfxdh ¼vkbZlhVh½ vkSj ekudksa ij 

tkx:drk l= vkSj ,d la;qä jktHkk"kk oSKkfud jk"Vªh; laxks"Bh dk lekos'k gSA

 lh,lvkbZvkj&,ulh,y us ç[;kr oSKkfudksa vkSj ladk; lnL;ksa }kjk fn, x, dbZ çeq[k 

O;k[;kuksa dk vk;kstu fd;kA VkVk baLVhVîwV v‚Q QaMkesaVy fjlpZ] eqacbZ dh çksQslj fofnrk oS| us 

‘lsjksVksuftZd lkbdsMsfyDl: fjokboy’ fo"k; ij lh,lvkbZvkj LFkkiuk fnol O;k[;ku fn;kA   

lh,lvkbZvkj&,ulh,y LFkkiuk fnol O;k[;ku çksQslj ,esfjVl vkSj iwoZ funs'kd] vk;wdk] iq.ks ds 

çksQslj vthr dsEHkoh }kjk ‘xSyhfy;ks ls tsEl osc Lisl VsyhLdksi: n Q‚joMZ ekpZ v‚Q ,LVªksu‚eh’ 



¼vk'kh"k ysys½ 

fo"k; ij fn;k x;kA Hkkjrh; çkS|ksfxdh laLFkku] c‚Ecs ds M‚- vfjane pkS/kjh us ‘fCyad] foad] f¶ydj 

vkSj LikdZy: isjksOLdkbV fØLVy dh v‚fIVdy vfLFkjrk’ fo"k; ij jk"Vªh; foKku fnol O;k[;ku 

çLrqr fd;kA rkdkpj ds lg&laLFkkid vkSj lhbZvks Jh fo|qr eksgu us ‘d`f"k vkSj ou vif'k"V ls ewY; 

lap;u’ fo"k; ij jk"Vªh; çkS|ksfxdh fnol O;k[;ku çLrqr fd;kA çksQslj 'kjppaæ ysys] i;kZoj.k 

uhfr vkSj 'kklu esa çfrf"Br Qsyks] ,VhvkjbZbZ us ‘Hkkjr esa ou vkSj tyok;q dkjZokbZ: foKku] 

lkekftd foKku vkSj uSfrdrk’ fo"k; ij 10oka çksQslj ch-Mh- fryd eseksfj;y O;k[;ku fn;kA 

foKku Hkkjrh ds jk"Vªh; laxBu lfpo LoxhZ; Jh t;ar lglzcq)s }kjk 75osa Lora=rk fnol ij ‘Hkkjr 

ds Lora=rk laxzke esa foKku vkSj oSKkfud dh Hkwfedk’ fo"k; ij ,d fo'ks"k O;k[;ku fn;k x;kA

 ç;ksx'kkyk us nks çeq[k varjkZ"Vªh; lEesyu vFkkZr ,lih,lvkbZ&eSØks vkSj 8osa varjkZ"Vªh; 

ck;ksçkslsflax Hkkjr lEesyu dk vk;kstu fd;k] ftuesa 1000 ls vf/kd iathr çfrfuf/k;ksa us Hkkx 

fy;kA blds vfrfjä] ç;ksx'kkyk us dkcZfud jlk;u foKku esa vk/ks fnu ds lEesyu ds lkFk&lkFk 

okf"kZd Nk= lEesyu dk Hkh vk;kstu fd;kA
o"kZ ds nkSjku] lh,lvkbZvkj&,ulh,y us 5 vkjlkbfdy QkmaMs'ku] QkmaMs'ku Q‚j buksos'ku ,aM 

lks'ky ,aVjçsU;ksjf'ki ¼,QvkbZ,lbZ½] Qkbczksghy okmaMds;j çkbosV fyfeVsM] dsefMLV çkslsl 

l‚Y;w'kal çkbosV fyfeVsM vkSj iSViVZ Vsduks flLVEl çkbosV fyfeVsM lfgr dbZ daifu;ksa vkSj 

laLFkkuksa ds lkFk le>kSrk Kkiu ij gLrk{kj fd,A 

 lh,lvkbZvkj&,ulh,y us fyaDMbu] fV~oVj] Qslcqd vkSj ;wVîwc tSls çeq[k lks'ky 

ehfM;k IysVQkeksaZ ij lfØ; :i ls mifLFkfr cuk, j[kh gS] ftlls ç;ksx'kkyk dh py jgh fo'ks"k 

xfrfof/k;ksa ds ckjs esa tkudkjh çHkkoh <ax ls çlkfjr gks jgh gSA foÙkh; o"kZ 2022&2023 ds nkSjku] 

lh,lvkbZvkj&,ulh,y us 10 ls vf/kd dkS'ky fodkl dk;ZØeksa dk lQyrkiwoZd lapkyu fd;k] 

ftlls 150 ls vf/kd O;fä;ksa dks çf'k{k.k dh lqfo/kk feyhA blds vfrfjä] lkbal vkmVjhp fjlkslZ 

lsaVj us 5 lgHkkfxrk dk;ZØe vk;ksftr fd, vkSj 4 Nk= nkSjksa dh lqfo/kk çnku dh] ftlls 

lkeqnkf;d laidZ vkSj vkmVjhp ç;klksa esa o`f) gqbZA vkS|ksfxd lw{ethoksa ds jk"Vªh; laxzg 

¼,ulhvkbZ,e½ vkSj dsaæh; fo'ys"k.kkRed lqfo/kk ¼lh,,Q½ us vius etcwr rduhdh leFkZu ds 

ek/;e ls egRoiw.kZ leFkZu fd;k gS] ftlds ifj.kkeLo:i vPNk udnh çokg gqvk gSA

 eSa lh,lvkbZvkj&,ulh,y ds oSKkfudksa] deZpkfj;ksa vkSj Nk=ksa }kjk fd, x, leiZ.k vkSj 

mYys[kuh; ;ksxnku ds fy, mudh ç'kalk djrk gwaA mudh dMh esgur ç;ksx'kkyk dh lQyrk esa 

lgk;d jgh gS] vkSj eSa muesa ls çR;sd ds çfr gkfnZd ljkguk vkSj vkHkkj O;ä djrk gwaA eSa 

lh,lvkbZvkj&,ulh,y dh vuqla/kku ifj"kn vkSj çca/ku ifj"kn] Mhth&lh,lvkbZvkj vkSj 

lh,lvkbZvkj eq[;ky;] ubZ fnYyh ds deZpkfj;ksa dks muds lg;ksx ds fy, /kU;okn nsrk gwaA



“From the 

Director's Desk”



 (Ashish Lele)
Director, CSIR-NCL, Pune
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n{aH$ënZm

bú` 

_mJ©Xe©H$ {gÕm§V Am¡a _yë`

n{aH$ënZm, bú`, _mJ©Xe©H$ 
{gÕm§V Am¡a _yë`

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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à~§YZ n{afX AZwg§YmZ n{afX

g§JR>Z MmQ>© 

d¡km{ZH$ à^mJ g§gmYZ Ho$§Ð Eg E§S> Q>r 
ghm`Vm 

ì`dgm` 
{dH$mg

lr Zao§Ð _moXr 
^maV Ho$ àYmZ_§Ìr Ed§ AÜ`j, 

grEgAmB©Ama

S>m°. {OVo§Ð {g§h 
Ho$§Ðr` _§Ìr, (Eg E§S> Q>r)

Ed§ CnmÜ`j, grEgAmB©Ama

S>m°. (lr_Vr) EZ. H$b¡goëdr
g{Md, S>rEgAmB©Ama 

Ed§ _hm{ZXoeH$, grEgAmB©Ama

àmo. Amerf bobo
{ZXoeH$, grEgAmB©Ama

EZgrEb

amgm`{ZH$ A{^.
àpH«$`m {dH$mg

CËàoaH$ Ed§ 
AH$m~©{ZH$ agm`Z

H$m~©{ZH$ agm`Z

^m¡{VH$ Ed§ 
nXmW© agm`Z

~hwbH$ {dkmZ 
Ed§ A{^`m§pÌH$r

O¡d agm`Z {dkmZ

CËàoaH$ nm`bQ>
g§`§Ì

nXmW© A{^bjUZ 
Ho$§Ð

EZE_Ama gw{dYm 
Ho$§Ð  

{S>{OQ>b kmZ 
g§gmYZ Ho$§Ð

Am¡Úmo{JH$ gyú_Ordmo§ 
H$m amîQ—>r` g§J«h

EZgrEb BZmodoeZ

_mZd g§gmYZ
à~§YZ

~m¡pÕH$ g§nXm 
à~§YZ

àH$meZ Ed§ 
{dkmZ g§Mma  

AZwg§YmZ `moOZm 
Ed§ n{ajU

gwajm à~§YZ

gyMZm g§gmYZ Ho$§Ð

A{^`m§pÌH$r godmE§

½bmg ãbmo{`§J

àemgZ

{dËV Ed§ boIm

^§S>ma Ed§ H«$`

àm¡Úmo{JH$r  
à~§YZ g_yh

AZw~§Y Ed§ 
H$mZyZr ghm`Vm

OZg§nH$© Ed§ 
H$m`©H«$_ à~§YZ

à~§YZ gyMZm 
àUmbr

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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Shri Narendra Modi
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Divisions
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Physical & Materials
Chemistry 
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& Engineering

Biochemical 
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Catalyst Pilot 
plant 

Center for Materials 
Characterization

Central NMR 
Facility 

Digital Information 
Resource Center

National Collection 
of Industrial 
Microorganisms 

NCL innovations

Resource 
Centers

Human Resource 
Management 

Engineering 
Services 

Administration 

Intellectual Property 
Group 

Publication & Science 
Communication

Safety 
Management 

Glass Blowing  Finance &
 Accounts
  

Stores & 
Purchase 

 Prime Minister of India
& President, CSIR

Contract & 
Legal Support 

Public Relations &
Events Management 

Management 
Information System  

S&T
Support

Knowledge
Resource Center

Management Council Research CouncilDirector

Business 

Development
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AZwg§YmZ {df`

AZwg§YmZ joÌ 

CËàoaH$ Ed§ AH$m~©{ZH$ agm`Z {dkmZ ^m¡{VH$ Ed§ nXmW© agm`Z {dkmZ 

amgm`{ZH$ A{^`m§pÌH$r 
Am¡a àpH«$`m {dH$mg  

~hwbH$ {dkmZ Ed§ A{^`m§pÌH$r 

H$m~©{ZH$ agm`Z O¡d agm`Z {dkmZ 

AZwg§YmZ {df` Am¡a joÌ

�XrK©H$m{bH$ amgm`{ZH$ CÚmoJ 

~� m`mo{g{_ba

~� m`mo_mg
E� J«rQo>H$ 

ñdÀN> D$Om©

g� r 1 agm`Z emñÌ 

d� ¥ËVr` AW©ì`dñWm 

CËàoaH$ {S>µOmBZ Am¡a ñHo$b-An   

n� oQ>—mo{b`_ Am¡a noQ>—moHo${_H$ëg        

g� yú_ Am¡a {d{eîQ> agm`Z              

n� `m©daUr` CËàoaH$ Am¡a ZdrZrH$aU D$Om© 

~� m`mo_mg go BªYZ Am¡a agm`Z      

H� $m~©Z S>mBAm°ŠgmBS> A{^J«hU Am¡a CgH$m Cn`moJ  

g� r 1 agm`ZemñÌ �

CÝZV nXmW©  

Z� ¡Zmo g§aMZm Am¡a Z¡Zmo nXmW©   

ñ� noŠQ>´moñH$monr Am¡a g_` g_mYmZ VH$ZrHo$§ 

{�gÕm§V Am¡a AZwH$aU 

E� Šg-ao  pH«$ñQ>bmoJ«m\$r 

D� $Om© Am¡a ^§S>maU gm_J«r

{Za§Va àdmh {d{Z_m©U 

O� ¡d amgm`{ZH$ Am¡a O¡{dH$ A{^`m§pÌH$r 

_� m°S>{b§J Am¡a {gå`yboeZ 

à� mogog BZQo>§{g{\$Ho$eZ Am¡a ñHo$b An 

~� rB©nr Am¡a bo~ So>_mo/nm`bQ>�

{Z`§pÌV ~hwbrH$aU VH$ZrHo$§

~� hwbrH$aU CËàoaH$ 

à� mH¥${VH$ ~hwbH$/ O¡d ~hwbH$ 

B� ZH¡$ßgwboeZ / BboŠQ´>mopñn{Z§J 

~� hwbH$ Am¡a nXmW© _m°S>{b§J 

{�_plV Ðd Am¡a ~hwbH$ A{^`m§pÌH$r 

H$mBab g§íbofU 

Z� drZ g§íbofU nÕ{V`m§ 

S� ´>½g Am¡a \$m_m©, àmH¥${VH$ CËnmX 

a� mgm`{ZH$ Ord{dkmZ 

O� ¡d H$m~©{ZH$ Am¡a ~m`mo{__o{Q>H$ agm`Z AmU{dH$

{d{dYVm AmYm{aV amgm`{ZH$ AmZwdm§{eH$r �

H¥${f O¡d àm¡Úmo{JH$r, \$gb Ed§ nmofU 

{�ZXmZ Am¡a {M{H$Ëgm {dkmZ

A� m¡Úmo{JH$ gyú_ Ord {dkmZ Am¡a O¡d CËàoaH$ 

O� ¡d-Z¡Zmo àmoÚmo{JH$r 

E� §OmB_ A{^`m§pÌH$r 

n� mXn/dZñn{V D$VH$ g§dY©Z

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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Biochemical Sciences

Chemical Engineering and 
Process Development

Polymer Science and Engineering

Organic Chemistry

Physical and Materials Chemistry

Sustainable Chemical Industry

Biosimilars

Biomass

Agritech 

Clean Energy

C1 Chemistry

Circular Economy

Research Themes and Areas

Research Themes

Research Areas

Catalysis and Inorganic Chemistry

Catalyst Design and Scale-up

Petroleum and Petrochemicals

Fine and Specialty Chemicals

Environmental Catalysis and Renewable Energy

Biomass to Fuels and Chemicals

CO  Capture and Utilization2

C1 Chemistry

Continuous Flow Manufacturing

Biochemical and Biological Engineering

Modelling and Simulations 

Process Intensification and Scale-up

BEP and Lab Demo/ Pilots

Chiral Synthesis

New Synthetic Methodologies

Drugs and Pharma, Natural Products

Chemical Biology

Bio-Organic and Bio-mimetic Chemistry 

Molecular Diversity based Chemical Genetics

Agricultural Biotechnology, Crop & Nutrition

Diagnostics and Therapeutics

Industrial Microbiology and Biocatalysts

Bio-Nanotechnology

Enzyme Engineering

Plant Tissue Culture

CSIR-NCL Annual Report  2022-23
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AZwg§YmZ n{afX 

S>m°. A{OV dr. gào 

{ZXoeH$ 

_hm{ZXoeH$ Ûmam Zm{_V 

gh`moJr à`moJembm 

grEgAmB©Ama-_w»`mb` go Am_§pÌV 

g_yh AÜ`j-Ama E§S> Q>r, {abm`§g B§S>ñQ>´rO {b{_Qo>S>,

{abm`§g àm¡Úmo{JH$r g_yh, 

{abm`§g H$m°nmo©aoQ> nmH$©, 73-J«mC§S> âbmoa,

R>mUo, ~obmnwa amoS>, KZgmobr, Zdr _w§~B©-400701

S>m°. Amerf bobo 

{ZXoeH$, grEgAmB©Ama-amîQ>´r` amgm`{ZH$ à`moJembm, 

S>m°. hmo_r ^m^m amoS>, nwUo-411008

S>m°. h{a Amo_ `mXd 
d{aîR> àYmZ d¡km{ZH$,

ZdmMma à~§YZ {ZXoemb`, 
d¡km{ZH$ Ed§ Am¡Úmo{JH$ AwZg§YmZ n{afX, 

a\\$r _mJ©,  ZB© {Xëbr-110001

lr Ama. am_mZZ
{_eZ {ZXoeH$, AQ>b BZmodoeZ {_eZ 

(EAmB©E_),'~r' {d§J 5dr§ _§{Ob, Zr{V Am`moJ, 

ZB© {Xëbr- 110001

àmo. {a§Vr ~¡ZOu,
O¡d {dkmZ Ed§ O¡d A{^`m§pÌH$r {d^mJ,

^maVr` àm¡Úmo{JH$r g§ñWmZ, ndB©, 

_w§~B©- 400076

S>m°. H$ÝZZ lr{ZdmgZ, 

{ZXoeH$, grEgAmB©Ama- Ho$§Ðr` Z_H$ 
Ed§ g_wÐr agm`Z AZwg§YmZ g§ñWmZ,

{JOw^mB© ~YoH$m _mJ©, ^mdZJa - 364002

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23

64

560066

400001

24

500007

26

160019

560012

ñQ´rQ \ moQ ©



15

Director

DG's Nominee

Research Council

Chairperson

External Members

Agency Representative

Sister Laboratory

CSIR Hqrs. Invitee
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à~§YZ  n{afX 

S>m°. Amerf bobo 
{ZXoeH$

grEgAmB©Ama-amîQ>´r` amgm`{ZH$ à`moJembm, nwUo  

Chairperson

gXñ`: grEgAmB©Ama-EZgrEb �

S>m°. _§Joe doVmb

S>m°. H$m{YadZ eZ_wJZmWZ �
S>m°. H${dVm Omoer�
S>m°. Z§{XZr Xodr �
lr E_.~r. ^mdgma�
S>m°. Cëhmg Imê$b �
S>m°. _Joe Z§XJmonmb�
{dËV Ed§ boIm {Z`§ÌH$

{dËV Ed§ boIm A{YH$mar�

gXñ` g{Md
  
àem.{Z`§ÌH$ 
àem. A{YH$mar

Member Secretary

CoA/ AO

Management Council

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23



à
Xe

©Z
 g

§H
o$V

m§H
$/
 P

e
rf

o
rm

a
n
c
e
 I

n
d
ic

a
to

rs
 

{dkmZ àXe©Z gyMH$/Science Performance Indicators.........................18

àm¡Úmo{JH$r àXe©Z gyMH$/Technology Performance Indicators...............19

_mZd g§gmYZ gyMH$/Human Resource Indicators...............................20

{dÎmr` àXe©Z gyMH$/Financial Performance Indicators.......................21

CËnmX Am¡a n{aUm_/Outputs & Outcomes............................................24



18

{dkmZ àXe©Z gyMH$
Science Performance Indicators 

AZwg§YmZ AmCQ>nwQ> /   

àH$meZ / Publications  

700

600
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100

0

10

9

8

7

6

5

4

3

2

1

0

2020 2021

472 467

4.194

5.15

2022

407 5.7

nrEM.S>r. Wr{gg / Ph.D. Theses

100

90

80
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50

40

30

10

0

2020 2021 2022

50 

71 

63

Research Output
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Total Papers

Average Impact Factor
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Technology  Performance Indicators 

 i
n

 L
a
k
h

s

àm¡Úmo{JH$r àXe©Z gyMH$

^maVr` noQo>§Q>: XO© Ed§ ñdrH¥$V / Indian Patents 

2020-21 2021-22 2022-23
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30 

20 

61

102 

83 

65

{dXoer noQo>§Q>: XO© Ed§ ñdrH¥$V / Foreign Patents

44 47

2020-21 2021-22 2022-23

55

121 

59 

37
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0

àr{_`_/am°`ëQ>r H$r Am` / Premia/ Royalty Earnings

2020-21 2021-22 2022-23

169.24117.88

38.87
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Human Resource Indicators 

Scientific 

113 (37.79%)

Administrative 

81(27.09%)

105 (35.11%)
Technical 

Male Employees 

Female Employees 

Scheduled Caste

Scheduled Tribe

Other Backward Class

Unreserved Category

53 (17.72%)

28 (9.36%)

62 (20.73%)

156 (52.17%)

Sci.E – I/Sr. Scientist

Sci.F/Sr. Principal Scientist 

Sci.C/Scientist

Sci.E – II/Principal Scientist

SC, ST, OBC & Others Age wise distribution of Scientific Staff 

nwéf Ed§ _{hbm / Male / Female Ratio

237 (79.26%)

62 (20.74%)

19(43.73)11(52.81)

43(50.55)

11(38)

26(45.76)

Sci.G/Chief Scientist 

Students and Project Staff:720

Project Assistants 

269 (37.36%)

Others

24(3.33%)

Research Fellows 

417(57.92%)

Research Associates

10(1.39%)

Director

Sci.H /Outstanding Scientist

02(56.50)

01(55)

_mZd g§gmYZ gyMH$

Hw$b ñQ>m\$ / Total Staff: 332

Eggr, EgQ>r, Amo~rgr Am¡a AÝ` 
 

{dÚmWu Am¡a n{a`moOZm H$_©Mmar

d¡km{ZH$ ñQ>m\$ H$m Am`w AZwgma {dVaU 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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{dÎmr` àXe©Z gyMH$

grEgAmB©Ama ~OQ> CSIR Budget / 

2020-21 2021-22 2022-23

à`moJembm AmapjV / Laboratory reserve: àm{á  / Receipts

à`moJembm AmapjV/ Laboratory reserve: ì`` / Expenditure

 i
n
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s
é
. 
b
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Financial Performance Indicators 
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o‹S> 

_o§ 
/

559.745

168.33
183.92

165.367

203.58

2020-21 2021-22 2022-23
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Furniture

Contingencies   Pay & Allowances

Library books

Staff Qtr Construction2.511 (4%)

10.574 (16%)

0.038 (0%)

1.089 (2%)

0.804(1%)

1.627 (2%)

App. & Equip.+Computer

Staff Qtr Maintenance

Works & Services

10.604 (16 %)

1.390 (2%)

Chemicals & Consumables

37.546 (57%)

22

Financial Performance Indicators 
{dÎmr` àXe©Z gyMH$

ì``: à`moJembm AmapjV /  Expenditure: Laboratory reserve

Pay & Allow.

Contingency

Works & Serv.

App.& Equip+Comp. Equip.

910.00(5%)

85.230 (0%)

1306.003(6 %)

Chemicals
1229.00(6%)

Pension

Library

5723.615(28%)

8201.837(41%)

45.288(0%) CSIR Funded Proj.

Constr. Staff Qtr.Maintenance (Lab+Staff Qtr.)

2049.49(10 %)

39.770(0%)769.875(4%)

ì``:  Expenditure: grEgAmB©Ama Am¡a ZoQ>dH$© n{a`moOZmE§ /  CSIR and Network Projects

~mhar Am` / External Income

3500
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{dÎmr` àXe©Z gyMH$
Financial Performance Indicators 

òmoV Ûmam B©grE\$ / ECF by Source CÚmoJ go B©grE\$ / ECF from Industry 

VH$ZrH$r OmZH$mar Am¡a am°`ëQ>r/AmB©nr Knowhow & Royalty/IP

AZwXmZ-ghm`Vm-n{a`moOZmE± Grant-in-aid-projects

nam_e©/VH$ZrH$r godmE±   Consultancy / technical services

àm`mo{OV/gh`moJr n{a`moOZmE±  Sponsored / collaborative projects

 gaH$mar joÌ Government Sector

^maVr` CÚmoJ ({ZOr) Indian Industry (Private)

^maVr` CÚmoJ (gmd©O{ZH$) Indian Industry (Public)

{dXoer joÌ Foreign Sector

2020-21: ₹ 1882.17 in lakhs

Grant-in-aid-projects

Sponsored /collaborative projects

Knowhow & Royalty/IP

2020-21: ₹ 1107 in lakhs

Indian Industry (Private)

Foreign Sector Indian Industry (Public)

117.88

811.72

254.98
Consultancy / technical services

697.60

1051

17

2

37

Government Sector

2021-22: ₹ 2288 in lakhs

Grant-in-aid-projects

Sponsored /collaborative projects

Knowhow & Royalty/IP

2021-22: ₹ 1020.88 in lakhs

Indian Industry (Private)

Indian Industry (Public)Consultancy / technical services

2.71

Government Sector

39

1267

664318

1007.11

11.06

2022-23: ₹ 2788 in lakhs 2022-23: ₹ 1615.17 in lakhs

Grant-in-aid-projects

Sponsored /collaborative projects

Knowhow & Royalty/IP

169

1173

537
Consultancy / technical services

909

Indian Industry (Private)

Indian Industry (Public)

1547.84

63.60

3.73

Government Sector

CSIR-NCL Annual Report  2022-23
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Outputs & Outcomes 

 H$amoS‹ >  =  {_{b`Z 1 10

 CËnmXZ Am¡a n{aUm_ 

 

bm^ H$r loUr bm  ̂ g§Ho$VH$ 2020-21 2021-22 2022-23 

gmd©O{ZH$ Ama¡  
gm_m{OH$ g§n[Îm  

gm_mÝ` kmZ H$m 
g¥OZ Ed§ {dñVma  

àH$m{eV nÌmo§ H$r g§»`m (H¡$bo§S>a df© ) 
472 467 407 

  A{dîH$ma àH$Q>rH$aU H$r g§»`m  
(H¡$bo§S>a df© ) 44 66 89 

  ^maV _o§ XO© noQo>§Q> H$r g»§ `m (H¡$bo§S>a 
df© ) 30 20 61 

  {dXoe _§o XO© noQo>§Q> H$r g§»`m (H¡$boS§ >a 
df©) 44

 
47

 
55

 

  
XO© {H$E JE nrQ>rgr AmdoXZmo§ H$r g»§ `m  
(H¡$bo§S>a df©)

 25
 

13
 

21
 

  
`yEg _o§ XO© {H$E JE nrQ>rgr AmdoXZmo§ 
H$r g§»`m  

 23
 

18
 

17
 

 
CÀM  à{epjV OZ 
g_yh 

 31 _mM©, 2022 VH$ nrEMS>r {dÚm{W©`mo§ 
H$r g§»`m 

 431
 

324
 

417
 

  
àñVwV nrEMS>r H$r g§»`m (H¡$bo§S>a df© )

 
50

 
71

 
63

 

  
em{_b hwE ZoQ>/JoQ> CËVrU© {dÚm{W©`mo§ 
H$r g§»`m (S>r~rQ>r OoAmaE\$ g{hV) 

 
102
 

219
 

77
 

  
S>rEgQ>r-B§ñnm`a {dÚm{W©`mo§

 
H$r g§»`m 

 
14

 
40

 
35

 

 
{dkmZ, OmJê$H$Vm 
Ed§ 
gmd©O{ZH$rH$aU 
BË`m{X

 

àH$m{eV bmoH$[à` d¡km{ZH$ Ed§ 
VH$ZrH$r boImo§ H$r g§»`m (g^r ^mfmAmo§

 

_o§) 
  

4

 

2

 

-

 

  

Am`mo{OV amîQ>´r` Am¡a joÌr` 
H$m`©embmAmo§, go{_Zmamo§

 

H$r g§»`m 

 
2

 

4

 

7

 

 

amîQ>´mo§

 

Ho$ ~rM Jm¡ad 
Am¡a à{VîR>m, 
amîQ>´r` {MÌ

 
OrVo JE A§Vam©îQ>´r` naw ñH$mamo§

 

H$r g§»`m

 

-

 

-

 

-

 

  

à_wI AV§ am©îQ>´r` AH$mX{_`mo§

 

Am¡a {dÛmZ 
g_mO H$r gXñ`Vm   

  
12

 

12

 

12

 

  

ñdrH¥$V {dXoer nQo o>§Q> H$r g§»`m ** 
(H¡$bo§S>a df©

 

) 

 
121

 

59

 

37

 

 

d¡{ídH$ _m_bmo§

 

_o§

 

à{V{Z{YËd 
  
 

g§`wŠV amîQ´, S>ãë`yEMAmo -

 

AmB©`ynrEgr 
BË`m{X O¡go A{YH¥$V d¡pœH$/A§Vam©îQ>´r` 
g§JR>Zmo§

 

_o§

 

A{YH$mar   (Am`mo{OV 
H$m`m©b`mo§

 

H$o  g§M`r df©) ({ddaU dfmoª 
H$r g§»`m _o§

 

{X`m J`m h¡)

 8

 

8

 

8

 

 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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* -   Om o ì`pº$ EH$ g o A{YH$ AH$mX_r Ho$ gX ñ` h§¡, CZH$r JUZm H$o db EH$ ~ma H$r JB© h¡ &  
* -  ** - {dXeo r H$m AW© h¡ IN & WO Ho$ A{V{aŠV AÝ` g^r XO © {H$E JE&  

bm^ H$r loUr bm  ̂ g§Ho$VH$ 2020-21 2021-22 2022-23 

{ZOr gn§ {Îm  
 

AZgw §YmZ, nam_e©, à{ejU 
Ama¡  {díbfo UmË_H$ gdo mE§ 

^maVr` Ama¡  {dXoer ì`dgm`mo§/CÚmJo mo§ H$o  {bE 
~Zm`r JB© n{a`mOo ZmAmo§ go H$w b Am`  (₹ 
H$amo‹S> _o§) (Am¡Úm{o JH$ B©grE\$ ghm`Vm 
AZwXmZ H$m o N>mo‹S>H$a) 

 

18.82 
 

10.21 16.15 

 Omar {ejm  
 

Omar {ejm/à{ejU H$m`©H$« _m o§ g o Hw$b Am` 

(₹ H$amo‹S> _o§) 
NA NA NA 

 bmBgo{§ g§J Ama¡  àm¡Úmo{JH$r 
hñVm§VaU  
 

^maVr` J«mhH$mo § Am¡a g§X^moª go am°`ëQ>r , 
OmZH$mar ewëH$ Am{X Ho$ ê$n _o§ H$w b Am`  

(₹ H$amo‹S> _o§)   
1.18 0.39 1.69 

 AÝ` gw{Z`mo{OV Am¡a 
aUZr{V g§~§Yr {dH$mg  

nQo o>§Q> g§~§Yr boZ-XZo  go H$w b Am` (₹ H$amo‹S> 
_o§)     - - - 

 

  Z` o bmBg§o{g§J/ AgmBZ_§oQ>/{dH$ën ì`dñWm 
_o§ nQo o>§Q> H$r g§»`m    0

 
-

 - 
 

  
{d{eîQ> bmBgo§{g§J/ AgmBZ_o§Q>/ {dH$ën

 

_m_bmo§
 

H$r g§»`m   
 3

 
-

 
-

 

  
ñdrH¥$V ^maVr` noQo>§Q> H$r g§»`m (H¡$bo§S>a df©) 

  102
 

83
 

65
 

  
ñdrH¥$V {doXeo r noQ>o §Q> H$r g§»`m (H$¡ b§So >a df© )   121

 
59
 37

 
 

 
àmÚ¡ mo{JH$r {dH$ënmo§

 
H$o  ê$n 

_o§
 
~hw_yë` Adgamo§

 
g o `wŠV 

n{a`mOo ZmAmo§
 
_o§
 
`mJo XmZ 

 

n{a`mOo ZmAm§o Am¡a AÝ` g_mZ aUZr{VH$ 

n{a`mOo ZmAmo§
 

g o Am` (₹
 

H$amo‹S> _o§) 
 

 -
 

-
 

-
 

  
àmÚ¡ mo{JH$r {_eZ Ama¡  GIA

 
n{a`mOo ZmAm§ o g o

Am` (NMITLI
 

n{a`mOo ZmAm§ o H$mo N>mo‹S>H$a)  

(₹
 

H$amo‹S> _o§) 
 8.12

 
12.67

 
11.73

 

~m¡pÕH$ g§n{Îm 
Ama¡  à{VîR>m 

 d¡km{ZH$ OZ g_hy  H$r 
JwUdËVm, à{VîR>m Am¡a 
pñW{V 

 

ñdrH¥$V ^maVr` noQo>§Q> H$r g§»`m (H¡$bo§S>a df©)   
102
 

83
 65

 
 

  
ñdrH¥$V {dXeo r nQo o>§Q> H$r g§»`m (H¡$bo§S>a df©) 

 
121
 

 
59
 

37
 

  
EggrAmB ©  Ûmam H$da {H$E JE AV§ am©îQ>ŕ` 
ghH$_u-g_rjm n[ÌH$mAmo§

 
Ho$ g§nmXH$r` ~moS>moª

 

H$o  gXñ` d¡km{ZH$mo§
 

H$r g§»`m 
 NA

 
NA
 

NA
 

  
Ohm § à`moJembm Ho$ d¡km{ZH$ AZwg§YmZ 
_mJ©Xe©H$ W,o  dhm§ àXmZ H$r JB © nrEMS>r H$r 
g»§ `m  

 50

 

71

 

63

 

  

amîQ>´́r` AH$mX{_`mo§
 

H$o  gXñ` H$_©Mm{a`mo§
 

H$r 
g§»`m (g§M`r)  

  
33

 

33

 

33

 

  

^Q>ZmJa naw ñH$ma àmßV {dOVo mAmo§

 

H$r g§»`m 
(g§M`r) 

  
18

 

18

 

18

 

  

nÙ naw ñH$ma àmßV {dOVo mAmo§

 

H$r g§»`m 

 

6

 

6

 

6

 
 

à`mJo embm H$r pñW{V CÚmoJ 
H$o  gmW 

 
 

CÚmoJ Ho$ gmW n{a`mOo ZmAm§o  H$m H$w b _ëy ` 
(Ho$db CÚmoJ-^maVr` Am¡a {dXoer XmoZmo§) 

(AZXw mZ ghm`Vm H$mo N>mo‹S>H$a) (₹

 

H$amo‹S> _o§)

 11.08

 

10.21

 

16.15
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Outputs & Outcomes 
CËnmXZ Am¡a n{aUm_ 

324

219

40

4

59

3

407

89

61

55

21

17

417

77

35

-

7

-

12

37

8

71 63

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23



 

Category of Benefits  Benefit  Indicators   2020-21

Private goods  

 

 

 

 

 

 

 

 

 

 

Research, 
consulting, 
teaching and 
analytical 
services

 

Total earnings from projects done for 
Indian & Foreign businesses/ industry (₹
in Crore) (Industrial ECF, excluding Grant-
in-Aid)

 

 
 

18.82

Continuing 
education

 

Total earnings from continuing 
education/ training programs (₹

 
in Crore)

 
NA

Licensing and 
technology 
transfer

 

Total earnings in the form of royalty, 
knowhow fees etc from Indian clients & 
contexts (₹

 

in Crore)

 
 

1.18

Other tactical 
and strategic 
developments

 

Total earnings from patent related 
transaction (₹

 

in crore)

 
 
 

-

No. of patents in new

 

Licensing 
/assignment/ option arrangements

  

0

No. of unique

 

Licensing /assignment/ 
option cases

  

3

No. of Indian patents granted (Calendar 
year)

 
 

102

No of foreign patents granted** 
(Calendar year)

 
 

121

Contributions 
to projects 
involving 
valuable 
opportunities 
in the form of 
technology 
options

  

Money inflow from NMITLI projects and 
other similar strategic projects  (₹

 

in 
Crore)

 
 

-

Money inflow from Technology Mission & 
GIA projects (other than NMITLI) projects 
(₹

 

in Crore)

 

 

 

8.12

Intellectual assets and 
reputation

 

Quality, 
reputation 
and standing 
of scientific 
man-power

 

No. of Indian patents granted (Calendar 
year)

 
 

102

No. of foreign patents granted** 
(Calendar year)

 
 

121

Number of scientists who are members 
of editorial boards of international peer-
reviewed journals, covered by SCI

  

NA

Number of PhDs granted where lab 
scientists were research guides

 
 

50

Number of staff who are members of 
National academies   (Cumulative) 

 
 

33

Number of Bhatnagar awardees  
(Cumulative)

 
 

18

Number of Padma awardees  
(Cumulative)

6

Lab’s 
standing with 
industry

Total worth of projects with industry 
(only industry: both Indian & foreign) 
(excluding Grant-in-Aid) (Rs in Crore)

11.08

10.21

NA

0.39

-

-

-

83

59

-

12.67

83

59

NA

71

33

18

6

10.21

2020- 3

16.15

NA

1.69

-

-

-

65

37

-

11.73

65

37

NA

63

33

18

6

16.15

Outputs & Outcomes 
 CËnmXZ Am¡a n{aUm_ 

27

2021-22 
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àm¡Úmo{JH$r Ho$§{ÐV H$m`©H«$_/Technology Focused Programs.....................30

         n{a`moOZm hmBbmBQ>/Project Highlight
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Technology Focused Programs

{MÝZmH$moÝS>m Eg. JmonrZmW 

n{a`moOZm H$r _w»` {deofVmE§ / Project Highlight 

àm¡Úmo{JH$r Ho$§{ÐV H$m`©H«$_

^{dî` H$m B©§YZ : H2T> n{a`moOZm Omo 2.5 dfmoª VH$ MbZo dmbm EH$ 

àm¡Úmo{JH$r JhZ à`mg h¡, {OgH$m Ama§^ 1 Aà¡b, 2022 H$mo {H$`m 

J`m Wm, {Og_o§ grEgAmB©Ama H$r 15 à`moJembmE§ em{_b Wr & 

n{a`moOZm _o§ 3 àH$ma Ho$ BboŠQ>´mobmBOa Ho$ {bE g§nyU© àUm{b`mo§ Am¡a 

KQ>H$mo§ Ho$ {dH$mg em{_b h¡: EH$ 3 {H$bmodm°Q> Am`Z {d{Z_` {Pëbr 
(EB©E_) BboŠQ>´mobmBOa, nm°{b_a BboŠQ>´mobmBQ> {Pëbr (nrB©E_) 

{Og_o§ 2.5 {H$bmodm°Q>, 20 {H$bmodm°Q> Am¡a 30 {H$bmodm°Q> H$r j_Vm dmbo 
BboŠQ>´m obmBOa h¡ Am¡a EH$ {H$bmodm°Q> gm°{bS> Am°ŠgmBS> 
BboŠQ>´mo{b{gg (EgAmoB©) &  {deof ê$n go hodr-S²>`yQ>r Am°Q>mo_mo{Q>d 
AZwà`moJmo§ H$mo b{jV H$aVo hwE H$_ Vmn_mZ dmbo nrB©E_ B©§YZ gob 
n{a`moOZm H$m bú` Ho$nrAmB©Q>r, nwUo _o§ àm¡Úmo{JH$r hñVm§VaU Ho$ 

_mÜ`_ go àmßV XjVm H$mo nma H$aZm h¡, {Oggo 0.65 V na 2 A/cm2  
H$m CÀM dV©_mZ KZËd àmßV H$aHo$ d¡[œH$ _mZX§S> ñVa VH$ nhw§Mm Om 
gHo$, BgHo$ gmW hr \$yQ>{àÝQ> Am¡a bmJV H$mo H$_ H$aZm h¡ & dV©_mZ _o§ 
gob-ñVar` KQ>H$mo§ hoVw g§`moOZ Am¡a narjU J{V{d{Y`m± g^r 
BboŠQ>´mobmBOa Am¡a â`yb gob Ho$ {bE Mb ahr h¡& â`yb gob Ho$ {bE 
BboŠQ>´moH¡$Q>m{bñQ>, {Pëbr Am¡a ~mBnmoba ßboQ>mo§ g{hV {d{^ÝZ KQ>H$mo§ 
Ho$ {bE à`mgmo§ H$mo ~‹T>m`m Om ahm h¡& EH$ AÝ` _hËdnyU© n{a`moOZm _o§ 

4 àH$ma Ho$ hmBS>´moOZ {gbo§S>amo§ H$m CËnmXZ gmW _o§ `§Ì CnbãY 
H$amZm VWm H$m~©Z \$m`~a Am¡a {dQ>´r_a O¡go KQ>H$mo§ H$m A{YJ«hU 

àJ{V na h¡& AmJm_r df© Ho$ {bE HDPE Q¡>§H$mo§ na H$m~©Z \$mB~a 
dmB§{S§>J Ho$ ì`mnH$ narjU {ZYm©{aV {H$E JE h¡& {d{^ÝZ n{a`moOZmAmo§ 
Ho$ {bE CÚmoJ gmPoXmamo§ Ho$ gmW ghH$m`© ñWm{nV {H$E JE  h¡&

Cn`w©ŠV CnH«$_mo§ Ho$ A{V{aŠV {d{^ÝZ FBR Am¡a NCP n{a`moOZmE§ 
^r Mb ahr h¡& {deof ê$n go H$m~©ZS>mBAm°ŠgmBS> H$mo Ðd B©§YZ/ 
agm`Zmo§ _o§ ê$nm§V{aV H$aZo Ho$ {bE H¥${Ì_ àH$me g§íbofU H$mo grYo 

gy`© Ho$ àH$me Ho$ ZrMo 50 go_r dJ© ̀ §Ì ñVa na g\$bVmnyd©H$ àX{e©V 
{H$`m J`m h¡& BgHo$ A{V{aŠV jmar` BboŠQ>´mobmBOa Ho$ {bE Am{W©H$ 
ê$n go bm^àX BboŠQ>´moH¡$Q>{bñQ> H$m {dH$mg Am¡a _yë`m§H$Z {H$`m Om 
ahm h¡& nwZamdVu `mo½` {dQ>´r_a AUwAmo§ H$m g§íbofU Am¡a CZH$r 
nwZamdVu j_Vm H$m _yë`m§H$Z {H$`m OmVm h¡& hmBS>´moOZ g§M`Z Ho$ {bE 
CÀM EÝQ>´mnr {_plV YmVw  Ho$ {Z_m©U H$aZo Ho$ {bE  gdmo©ËH¥$îQ> g§aMZm 
{ZYm©{aV H$aZo hoVw EAmB© Am¡a _{eZc{Z©§J go OwSo> AÜ``Z Mb aho h¡& 

{OgH$m Ý`yZV_ bú` 4.5% ^ma dmbo hmBS>´moOZ g§M`Z H$aZm h¡& 
dV©_mZ _o§ {d{^ÝZ g§aMZmAmo§ H$m g§íbofU {H$`m Om ahm h¡ Am¡a g\$b 

g§aMZmAmo§ na {dñV¥V {díbofU {H$`m OmEJm& Hw$b{_bmH$a H2T 

Chinnakonda S. Gopinath
cs.gopinath@ncl.res.in

h{aV hmBS>´moOZ àm¡Úmo{JH$r / Green Hydrogen Technology  

Future Fuel: The H2T project, a technology-intensive 

endeavor spanning 2.5 years, was launched on April 1, 

2022, involving 15 CSIR laboratories. The project 

encompasses the development of entire systems and 

components for three types of electrolyzers: a 3 kW 

anion exchange membrane (AEM) electrolyzer, 

polymer electrolyte membrane (PEM) electrolyzers 

with capacities of 2.5 kW, 20 kW, and 30 kW, and a 1 kW 

solid oxide electrolysis (SOE) unit. Specifically 

targeting heavy-duty automotive applications, the low-

temperature PEM fuel cell project aims to surpass the 

efficiency achieved through technology transfer to 

KPIT, Pune, by attaining a higher current density of 2 

A/cm2 at 0.65 V, reaching global benchmark levels 

while also reducing footprint and costs. Assembly and 

testing activities are currently underway for cell-level 

components across all electrolyzers and fuel cells. 

Scale-up efforts are underway for various components, 

including electrocatalysts, membranes, and bipolar 

plates for fuel cells. Significant progress has been 

observed particularly in the development of bipolar 

plates and electrocatalysts. Another significant project 

involves the production of Type IV H2 cylinders, with 

machinery procurement and component acquisition, 

such as carbon fiber and vitrimer, in progress. Carbon 

fiber winding on HDPE tanks is scheduled for the 

coming year along with comprehensive testing. 

Collaboration with industry partners is established for 

many projects.

In addition to the above major initiatives, several FBR 

and NCP projects are also ongoing. Notably, artificial 

photosynthesis for converting CO2 into liquid 

fuel/chemicals has been successfully demonstrated at 

a 50 cm2 device level under direct sunlight. 

Additionally, economically viable electrocatalysts for 

alkaline electrolyzers are being developed and 

evaluated. Recyclable vitrimer molecules are 

synthesized and assessed for their recyclability. 

Studies involving AI and machine learning are ongoing 

to determine the optimal composition for creating  
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H$m`©H«$_ Ho$ A§VJ©V {d{^ÝZ n{a`moOZmAmo§ _o§ _hËdnyU© àJ{V hwB© h¡ Am¡a 

{OgH$m àXe©Z AmJm_r df© Ho$ A§VJ©V hmoZm Ano{jV h¡& 2022-23 Ho$ 

Xm¡amZ Xmo Om§M g{_{V (MC) H$r ~¡R>Ho$§ Am`mo{OV H$r JB©, {OgHo$ 
n{aUm_ñdê$n n{a`moOZmAmo§ _o§ Vrd«Vm bmZo Ho$ {bE {d{^ÝZ {g\$m{aeo§ 
H$r JB© &

high entropy alloys for hydrogen storage, with a 

minimum  target of storing 4.5 weight % hydrogen. 

Various compositions are currently being synthesized, 

and successful compositions will undergo detailed 

analysis. Overall, significant progress has been made 

across multiple projects within the H2T program, with 

anticipated demonstrations within the next year. Two 

monitoring committee (MC) meetings were held 

during 2022-2023, resulting in several recommenda-

tions to expedite the project.

Technology Focused Programs

n{a`moOZm H$r _w»` {deofVmE§ / Project Highlight 

àm¡Úmo{JH$r Ho$§{ÐV H$m`©H«$_

CSIR-NCL Annual Report  2021-22
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g`¡X  Or. XñV{Ja 

n{a`moOZm H$r _w»` {deofVmE§ / Project Highlight 

àm¡Úmo{JH$r Ho${ÐV H$m`©H«$_

~¡ŠQ>r{a`b Z¡Zmo goë`ybmoO (BNC) EH$ {dídgZr` àmH¥${VH$ O¡d 

~hwbH$ h¡ {Ogo Hw$N> OrdmUw àOm{V`mo§ Ûmam β-D ½byH$monmBamZmoO Ho$ 

EŠgmonm°brg¡ŠamBS> Ho$ ê$n _o§ g§íbo{fV {H$`m J`m h¡& 99 % go A{YH$ 

Ob VËd hmoZo na ̂ r BNC _o§ CÀM ̀ m§{ÌH$ e{º$, ñ\${Q>H$Vm Am¡a Ob 
YmaU H$aZo H$r j_Vm O¡gm  {d{eîQ> JwU h¡,  Omo Bgo {d{^ÝZ 
Am¡Úmo{JH$ AZwà`moJmo§ Ho$ {bE AZwHy$b ~ZmVo h¡ & BgH$r gyú_-V§Vw_` 

g§aMZm Am¡a Ob YmaU j_VmE§ BNC H$mo H$mo{eH$r` {ñWarH$aU Am¡a 
{Mn{MnmnZ Ho$ {bE AË`{YH$ AZwHy$b ~ZmVr h¡& BgHo$ A{V{aŠV 

BNC gm_mÝ`V: gwa{jV (GRAS>) CËnmXmo§ Ho$ ê$n _o§ _mÝ`Vm àmßV 
CËnmXmo§ H$r loUr _o§ AmVm h¡ Omo BgHo$ g§^m{dV AZwà`moJmo§ H$mo Amoa 
A{YH$ ~‹T>mVm h¡& `h AnZr CëboIZr` ^m¡{VH$ amgm`{ZH$ Am¡a 
O¡{dH$ {deofVmAmo§ Ho$ gmW {d{^ÝZ VH$ZrH$r joÌmo§ _o§ EH$ _hËdnyU© 
àmH¥${VH$ O¡d ~hwbH$ Ho$ ê$n _o§ àH$Q> hwAm h¡& na§Vw H$_ CnO Am¡a 
A{YH$ CËnmXZ bmJV O¡gr MwZm¡{V`m± BgHo$ ì`mnH$ Cn`moJ _o§ 

MwZm¡{V`m± ~ZVr h¡& `hm§ h_ Komagataeibacterrhaeticus 

MCC-0157 O¡go ñdXoer` ñQ>´oZ go A{YH$ BNC CnO àmßV H$aZo Ho$ 
{bE EH$ Zd{Z{_©V amoQ>ar S>´_ ~m`moaoŠQ>a  H$m Cn`moJ H$aHo$ EH$ Z`m 
Ñ{ïH$moU àñVwV H$aVo h¡ &                                 

Syed G.Dastager
sg.dastager@ncl.res.in

bH$‹S>r Ho$ {S>ñH$ amoQ>ar {aEŠQ>a _o§ ~¡ŠQ>r{a`b Z¡Zmogoë`ybmoO H$m CËnmXZ
Bacterial Nanocellulose Production in Wooden Disc Rotary Reactor

 

Bacterial nanocellulose (BNC) is a promising natural 

biopolymer synthesized by certain bacterial species as 

an exopolysaccharide of β-D glucopyranose. Despite 

its high water content of 99%, BNC possesses unique 

qual it ies  such as high mechanical  strength, 

crystallinity, and water holding capacity, making it 

suitable for diverse industrial applications. Its nano-

fibrillar structure and water retention capabilities 

r e n d e r  B N C  h i g h l y  c o m p a t i b l e  f o r  c e l l u l a r 

immobilization and adhesion. Additionally, BNC falls 

within the category of generally recognized as safe 

(GRAS) products, further expanding its potential 

applications. With its remarkable physicochemical and 

biological characteristics, BNC has emerged as a 

significant natural biopolymer across various 

technological domains. However, challenges such as 

low yield and high production costs hinder its 

widespread use. Here, we present a novel approach 

utilizing a newly designed Rotary Drum Bioreactor 

(RDB) to achieve higher BNC yields from the 

indigenous strain Komagataeibacterrhaeticus MCC-

0157.

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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g_ra EM. {MH br 

n{a`moOZm H$r _w»` {deofVmE§ / Project Highlight 

àm¡Úmo{JH$r Ho$§{ÐV H$m`©H«$_

^maV _o§ à{Vdf© bJ^J 20 {_{b`Z Q>Z ßbm{ñQ>H$ H$m CËnmXZ hmoVm h¡ 

& Bg_o§ go Ho$db 15-20 % ßbm{ñQ>H$ H$m hr nwZ:ZdrZrH$aU {H$`m OmVm 
h¡, O~{H$ eof H$Mam ̂ amd joÌ _o§ OmVm h¡ ̀ m {\$a Ob ñÌmoVmo§ H$mo Xy{fV 
H$aVm h¡ & ßbm{ñQ>H$ Ho$ AnKQ>Z Am¡a nwZà©`moOZ na Ho$§{ÐV EH$ 
{_eZ-CÝ_wI n{a`moOZm Ho$ {bE grEgAmB©Ama- EZgrEb EH$ 

ZmoS>b à`moJembm Ho$ ê$n _o§ H$m`© H$aVm h¡ ({MÌ 1 XoIo§)& Bg 

n{a`moOZm _o§ {ZH$Q>-AdaŠV / {Z`a B§\«$maoS> (NIR) AmYm{aV 
{_{lV ßbm{ñQ>H$ n¥WŠH$aU H$m {dH$mg hmoVm h¡ BgHo$ gmW-gmW 
ßbm{ñQ>H$ Ho$ An{eîQ> H$mo nm`amo-CËàoaH$ ê$n go S>rOb ̀ m _yë`d{Y©V 
CËnmXZmo§ _o§ n{ad©{VV {H$`m OmVm h¡ O¡go b§~r-l¥§Ibm Amobo{\$Z, 
g\$£ŠQo>§Q>, EEb~r Am¡a ~rQ>rEŠg& ñWmZr` ßbm{ñQ>H$ nm`amo{b{gg 
g§`§Ìmo§ Ho$ gh`moJ go An{eîQ> ßbm{ñQ>H$ H$mo B©§YZ _o§ n{ad{V©V H$aZo Ho$ 
H$m`© _o§ àJ{V hmo ahr h¡ grEgAmB©Ama-EZgrEb Zo An{eîQ> nm°brWrZ 

(IPA No. IN 202311029393) go do decene Ho$ 
{ZH$mgr hoVw  à`moJembm ñVa na g\$bmnyd©H$ EH$ à{H«$`m {dH${gV 
H$r h¡ & BgHo$ A{V{aŠV ßbm{ñQ>H$ hoVw MH«$r` AW©ì`dñWm {Z_m©U 
H$aZo Ho$ _w»` bú` Ho$ gmW grEgAmB©Ama-EZgrEb nwUo Am¡a 
ñWmZr` ñd`§godr g§ñWmZmo§ Am¡a {d{^ÝZ CÚmoJ gmPoXmamo§ Ho$ gmW 
Ad{eîQ> ßbm{ñQ>H$  Ho$ {bE EH$ {dnarV Amny{V© l¥§Ibm H$r ñWmnZm 
H$aZo _o§ gh`moJ H$a ahm h¡ &

An{eîQ> ßbm{ñQ>H$ H$m AnKQ>Z Am¡a nwZà©`moJ
Waste plastic depoly merization and upcycling

India produces approximately 20 million tons of plastic 

annually. Only 15-20% of this plastic is recycled, while 

the remainder ends up in landfills or contaminates 

water bodies. CSIR-NCL serves as a nodal laboratory for 

a mission-oriented project focused on plastic 

depolymerization and upcycling (refer to Fig. 1). This 

project involves the development of near-infrared 

(NIR) based mixed plastic segregation, as well as the 

pyro-catalytic conversion of waste plastic into diesel or 

value-added products such as long-chain olefins, 

surfactants, LABs, and BTX. Progress is being made on 

converting waste plastic into fuel in collaboration with 

local plastic pyrolysis plants . CSIR-NCL has successfully 

developed a laboratory-scale process for producing do 

decene from waste polyethylene (IPA No. IN 

202311029393). Furthermore, CSIR-NCL is collaborating 

with local NGOs and multiple industry partners in Pune 

and across India to establish a reverse supply chain for 

waste plastic, with the ultimate goal of creating a 

circular economy for plastic.

Samir H. Chikkali 
s.chikkali@ncl.res.in

Fig. 1: Circular economy of plastic. {MÌ -1 ßbmpñQ>H$ H$r MH«$r` AW©ì`dñWm& 
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Q>r. amOm

n{a`moOZm H$r _w»` {deofVmE§ / Project Highlight 

àm¡Úmo{JH$r Ho$§{ÐV H$m`©H«$_

~‹T>Vr OZg§»`m Ho$ gmW ̂ maV H$r D$Om© Am¡a B©§YZ H$r _m§J _o§ bJmVma 
d¥pÕ hmo ahr h¡ & X BH$moZm°{_H$ Q>mBåg Ûmam àH$m{eV EH$ {anmoQ>© Ho$ 

AZwgma ̂ maV H$r B©§YZ InV {nN>bo df© H$r VwbZm _o§ g§^dV: 23.8% 

H$r d¥pÕ hwB© h¡& ̀ h pñW{V {M§Vm H$m H$maU h¡ Š`mo§{H$ ̂ maV H$ÀMo Vob 
Am¡a AÝ` B©§YZ Ho$ {bE AÝ` Xoemo§ na ~hwV A{YH$ {Z^©a h¡& Bg{bE 
h_o§ d¡H$pënH$ {dH$ën H$r ImoO H$aZo H$r Amdí`H$Vm h¡& 

{ZH$Q> ^{dî` _o§ h_mao Xoe H$r D$Om© H$r _m§Jmo§ H$mo nyam H$aZo Ho$ {bE 

S>m`{_WmBb BWa (DME) EH$ {dH$ën Ho$ ê$n _o§ C^a ahm h¡& d¡pœH$ 
ñVa na H$B© XeH$mo§ go S>rE_B© H$mo d¡H$pënH$ B©§YZ Ho$ ê$n _o§ _mÝ`Vm 
àmßV h¡& A_o{aH$m, ê$g Am¡a MrZ O¡go Xoemo§ Zo nhbo go hr S>rE_B© H$mo 
B©§YZ Ho$ ê$n _o§ Cn`moJ H$aZo _o§ gj_ Am°Q>mo_mo~mBb B§OZ {dH${gV H$a 
{b`m h¡& ^maV _o§ Z`o AZwg§YmZ à`mgmo§ H$mo d¡H$pënH$ B©§YZ H$r Amoa 
{ZX}{eV {H$`m J`m h¡& CXmhaU Ho$ {bE grEgAmB©Ama-EZgrEb Zo 
{_eZ _moS> n{a`moOZm Ho$ A§VJ©V S>rE_B© CËnmXZ Ho$ {bE EH$ nm`bQ> 

g§`§Ì {dH${gV {H$`m h¡, {OgH$r j_Vm 25 brQ>a à{V {XZ h¡&

S>rE_B© EbnrOr Am¡a grEZOr Ho$ gmW AmgmZr go {_plV hmo gH$Vm h¡, 
{Oggo ̀ h {d{^ÝZ narjUmo§ Am¡a AZwà`moJmo§ Ho$ {bE Cn`wŠV hmo OmVm 
h¡& EbnrOr go BgH$r g_mZVm H$m VmËn`© ̀ h ̂ r h¡ {H$ BgHo$ à~§YZ 

Am¡a Cggo g§~§{YV Omo{I_ VwbZmË_H$ h¡& nwUo _o§ ARAI Ho$ gmW 
Am°Q>mo_mo~mBb narjU Mb ahm h¡& BgHo$ A{V{aŠV h_mar Q>r_ Ûmam 
A{X{V D$Om© g§M n{a`moOZm {dH${gV H$r JB© h¡, {OgH$r ~m¡pÕH$ 
g§nXm gwapjV h¡ &

2018 _o§ Ama§^ H$r JB© Bg n{a`moOZm _o§ gaH$mar Am¡a J¡a gaH$mar 

g§ñWmAmo§ Ho$ gmW Q>r_ Zo {d{^ÝZ MOUs Am¡a NDAs _o§ àdoe {H$`m 
h¡& Bg Ad{Y Ho$ Xm¡amZ Q>r_ Zo Z Ho$db S>rE_B© Ho$ {bE _oWZm°b 
{S>hmBS>´oeZ Ho$ {bE EH$ nyar àpH«$`m {dH${gV H$r ~pëH$ BgHo$ gmW hr 
CËàoaH$, {aEŠQ>a Am¡a S>rE_B© Ho$ AÝ` {d{^ÝZ AZwà`moJmo§ go g§~§{YV 

N>: noQo>§Q> ^r XO© {H$E & dV©_mZ _o§ Bg VH$ZrH$ Ho$ 06-07 Q>´m`b 

(TRL>) {H$E JE h¡ Am¡a ì`mdgm`rH$aU H$r {Xem _o§ àJ{V H$a ahr h¡ &

S>rE_B© H$mo BgH$r H$m`©j_Vm Am¡a ñdÀN>Vm Ho$ H$maU Ý`yZV_ NOx 

Am¡a nm{Q>©Hw$boQ>  nXmW© Ho$ CËnmXZ Am¡a H$moB© SOx Zhr§ hmoZo Ho$ H$maU 
EH$ {dídgZr` B©§YZ _mZm OmVm h¡ & `h S>rOb Ho$ VwbZm _o§ ObVo 

g_` bJ^J 10%  H$m~©Z H$r H$_r H$mo àX{e©V H$aVm h¡ & S>rE_B© Ho$ 

T.Raja
 t.raja@ncl.res.in

DME  Am¡a CgHo$ AZwà`moJmo§ Ho$ {bE _oWZm°b CËàoaH$ {S>hmBS>´oeZ H$r àpH«$`m 
Process for the catalytic dehydration of methanol to DME and its applications

With the increasing population, India's demand for 

energy and fuel is steadily rising. According to a report 

published by The Economic Times, India's fuel 

consumption surged by 23.8% in May compared to the 

previous year. This situation is cause for concern as 

India heavily relies on other countries for crude oil and 

other fuels. Therefore, we need to explore alternative 

options.

Dimethyl ether (DME) emerges as a potential 

alternative for meeting our nation's energy demands in 

the near future. DME has been recognized globally as 

an alternative fuel for several decades. Countries such 

as the US, Russia, and China have already developed 

automobile engines capable of using DME as a fuel. In 

India, recent research efforts have been directed 

towards alternative fuels. For instance, CSIR-NCL has 

developed a pilot plant for DME production under the 

Mission Mode project, with a capacity of 25 liters per 

day.

DME can easily blend with LPG and CNG, making it 

suitable for various trials and applications. Its similarity 

to LPG also means that handling and hazards 

associated with it are comparable. Automobile trials 

are underway with ARAI in Pune. Additionally, for 

domestic use, the Aditi Urja Sanch project has been 

developed by our team, with its intellectual property 

protected.

The project, initiated in 2018, has seen the team enter 

into several MOUs and NDAs with both government 

and non-governmental entities. During this period, the 

team not only developed a complete process for 

methanol dehydration to DME but also filed six patents 

related to catalysts, reactors, and various other 

applications of DME. This technology is currently at TRL 

06-07 and is progressing towards commercialization.

DME is considered a promising fuel due to its efficiency 

and cleanliness, producing minimal NOx and 

particulate matter, and no SOx. It also exhibits 
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ì`mdgm`rH$aU Ho$ H$maU B©§YZ Ho$  {bE AÝ` Xoemo§ na ^maV H$r 

{Z^©aVm H$_ hmo gH$Vr h¡ & àYmZ_§Ìr CÁOdbm `moOZm, {OgH$m 

CÔoí` ha Ka _o§ EbnrOr ~Z©a CnbãY H$aZm h¡, EbnrOr Am`mV na 

A{V{aŠV VZmd S>mb ahr h¡, {Ogo S>rE_B© {_lU Ûmam nyam {H$`m Om 

gH$Vm h¡& BgHo$ A{V{aº$ Bg_o§ _oWZm°b H$mo _w»`Ymam _o§ EH$rH¥$V 

H$aHo$ _oWZm°b AW©ì`dñWm H$mo ~‹T>mdm XoZo H$r j_Vm h¡ &

`h _oH$ BZ B§{S>`m, BZmodoQ> B§{S>`m, AmË_{Z^©a ̂ maV A{^`mZ, àYmZ 

_§Ìr CÁOdb `moOZm (PMUY) Am¡a gmJa_mbm `moOZm O¡go à_wI 

^maVr` CnH«$_mo§ Ho$ AZwê$n h¡ & S>rE_B© àm¡Úmo{JH$r H$mo ñdrH$ma H$aZo go 

{d{^ÝZ joÌmo§ _o§ ̂ maV H$r ñdV§ÌVm H$m _mJ© àeñV hmo gH$Vm h¡ &

approximately 10% carbon reduction in combustion 

compared to diesel. Commercialization of DME could 

reduce India's dependency on other nations for fuels. 

The PM UjjwalaYojana, aimed at providing LPG burners 

to every household, is placing additional strain on LPG 

imports, which could be offset by DME blending. 

Moreover, it has the potential to bolster the methanol 

economy by integrating methanol into the main-

stream.

This aligns with major Indian initiatives such as Make in 

India, Innovate India, AtmaNirbhar Bharat Abhiyan, 

PMUY, and the Sagarmala Scheme. The adoption of 

DME technology could pave the way for India's 

independence in various sectors.

Fig. 1: Comparison of commercial catalysts Fig. 2: Catalyst Performance for greater than 3500h

Fig. 3: Patented burner design for DME-LPG blended fuel (AditiUrjaSanch)

{MÌ 1:  ì`mdgm{`H$ CËàoaH$mo§ H$r VwbZm {MÌ 2: 3500h go A{YH$ Ho$ {bE CËàoaH$ àXe©Z

{MÌ 3:  S>rE_B©-EbnrOr {_plV B©§YZ Ho$ {bE noQo>§Q> ~Z©a H$m {Z_m©U (A{X{V D$Om© g§M)
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~m`moJ¡g EH$ Aj` D$Om© Ho$ ñÌmoV Ho$ ê$n _o§ ~m`mo_mg An{eîQ> Am¡a 
J«rZhmCg J¡g CËgO©Z go g§~§{YV g_ñ`mAmo§ H$m {ZamH$aU H$aVo hwE 
{dídñVar` D$Om© _m§Jmo§ H$mo nyam H$aZo Ho$ {bE EH$ d¡H${ënH$ g_mYmZ 

àñVwV H$aVm h¡&  àmH¥${VH$ ~m`moJ¡g _o§ Am_Vm¡a na 55-70% VH$ 

_rWoZ (CH4)  Am¡a 30-45% VH$ H$m~©ZS>mBAm°ŠgmBS> (CO2), 0-

3% VH$ hmBS´moOZ gë\$mBS> (H2S>) Am¡a H$m~©Z _moZmoŠgmBS> (CO), 

ZmBQ>´moOZ (N2) Am¡a hmBS´moOZ (H2) O¡gr AÝ` J¡gmo§ Ho$ Adeof 

em{_b hmoVo h¡& ~m`moJ¡g àdmh _o§ H$m~©ZS>mBAm°ŠgmBS> (CO2) Ho$ CÀM 
gm§ÐVm BgHo$ H¡$bmoar _mZ H$mo H$_ H$a XoVr h¡, {Oggo AmJo Ho$ 

AZwà`moJmo§ go nhbo H$m~©ZS>mBAm°ŠgmBS> (CO2) H$mo hQ>mH$a BgHo$ 
CÝZ`Z H$r Amdí`H$Vm hmoVr h¡& ~m`moJ¡g CÝZ`Z Am¡a ew{ÕH$aU Ho$ 
{bE {d{^ÝZ VH$ZrHo$§ CnbãY h¡, {Og_o§ {Pëbr àm¡Úmo{JH$r, 
H«$m`moOo{ZH$ n¥WŠH$aU, Ob ñH«${~«§J, AdemofU à{H$`m Am¡a O¡{dH$ 
CÝZ`Z VH$ZrHo$§ g{å_{bV h¡&

AdemofU VH$ZrH$mo§ _o§ à_wI h¡- àoea {ñd§J AdemofU (PSA), 

d¡Š`y_ àoea {ñd§J AdemofU (VPSA),  Am¡a Vmn_mZ {ñd§J AdemofU 

(TSA), Omo ~m`moJ¡g ew{ÕH$aU Ho$ {bE AË`mYw{ZH$ VH$ZrH$mo§ H$m 
à{V{Z{YËd H$aVo h¡& BZ à{H«$`mAmo§ H$r AmYma{ebm Ho$ ê$n _o§ 
{N>Ð`wŠV A{YemofH$ H$m`© H$aVo h¡& ~m`moJ¡g CÝZ`Z Ho$ {bE AmO VH$ 

{d{^ÝZ {N>Ð`wŠV AdemofH$mo§, {OZ_o§ {OAmobmBQ> (O¡go {H$  NaX Am¡a 

A), H$m~©Z AmU{dH$ N>bZr Am¡a g{H«$` H$m~©Z g{å_{bV h¡ CZH$r 
H$m~©ZS>mBAm°ŠgmBS> AdemofU H$r à^mdr j_Vm, H$_ bmJV Am¡a 
CnbãYVm Ho$ H$maU BZH$m Cn`moJ {H$`m J`m h¡& ^maV _o§ A{YH$m§e 

~m`moJ¡g g§`§Ì A{YH$V_ _rWoZ CH4 H$r ewÕVm àmßV H$aZo Ho$ {bE 

4-6 ~ma Ho$ X~md na Am`m{VV {OAmobmBQ> H$m Cn`moJ H$aHo$ g§Mm{bV 

h¡ & na§Vw PSA Ho$ {bE EH$ Hw$eb à{H«$`m MH«$ Ho$ gmW-gmW ~m`moJ¡g 
CÝZ`Z go CËH¥$îQ> _rWoZ CËnmXZ Ho$ {bE EH$ AZwHw$b AdemofH$ H$m 
{Z_m©U H$aZm EH$ _hËdnyU© MwZm¡Vr ~Zr hwB© h¡ & 

grEgAmB©Ama-EZgrEb Zo g\$b ñdXoer NaX {OAmobmBQ> H$U 
{dH${gV {Ho$E h¡ Am¡a {H$bmoJ«m_ ñVa VH$ Bg à{H«$`m H$mo ~‹T>m`m h¡ & 

PSA H$m°b_ H$r Amdí`H$VmAmo§ H$mo nyam H$aZo Ho$ {bE 0.7 go 9 mm 

Ho$ {d{^ÝZ AmH$ma Ho$ H$U {Z{_©V {H$E JE& _rWoZ (Ch4)/ 

H$m~©ZS>mBAm°ŠgmBS> CO2 (60/40%) H$r ~m`moJ¡g g§aMZm H$m Cn`moJ 
H$aHo$ {dH${gV gm°~]Q> H$m _yë`m§H$Z {H$`m J`m& ì`mdgm{`H$  

{OAmobmBQ> H$U H$r VwbZm go àmßV AmH$‹S>mo§ Ho$ gmW g\$b Am¡a PSA 
à`moJ Am`mo{OV {H$E JE& {OgHo$ n{aUm_ g§Ho$V XoVo h¡ {H$ EZgrEb

~m`moJ¡g ew{ÕH$aU Ho$ {bE NaX {OAmobmBQ> H$U 
NCL NaX zeolite granule for biogas purification

Biogas, as a renewable energy source, presents an 

alternative solution to meet universal energy demands 

while concurrently addressing issues related to 

biomass waste and greenhouse gas emissions. Raw 

biogas typically comprises methane (CH4) at levels 

ranging from 55-70%, carbon dioxide (CO2) at 30-45%, 

hydrogen sulfide (H2S) at 0-3%, and traces of other 

gases such as carbon monoxide (CO), nitrogen (N2), 

and hydrogen (H2). The higher concentration of CO2 in 

the biogas stream diminishes its calorific value, 

necessitating its upgrading by removing CO2 before 

further applications. Various techniques exist for 

biogas upgrading and purif ication, including 

membrane technology, cryogenic separation, water 

scrubbing, adsorption processes, and biological 

upgrading techniques.

Prominent among the adsorption techniques are 

Pressure Swing Adsorption (PSA), Vacuum Pressure 

Swing Adsorption (VPSA), and Temperature Swing 

Adsorption (TSA), which represent state-of-the-art 

methods for biogas purification. Porous adsorbents 

serve as the cornerstone of these processes. Several 

porous adsorbents have been utilized for biogas 

upgrading to date, including zeolites (such as NaX and 

A), carbon molecular sieves, and activated carbon, 

owing to their effective CO2 adsorption capacity, low 

cost, and availability. In India, the majority of biogas 

plants operate using imported zeolite at pressures of 4-

6 bar to achieve maximum CH4 purity. However, 

designing a suitable adsorbent for high-grade methane 

production from biogas upgrading, along with an 

efficient process cycle for PSA, remains a significant 

challenge.

CSIR-NCL has developed indigenous binderless NaX 

zeolite granules and scaled up the process to the 

kilogram level. Granules of different sizes ranging from 

0.7 to 9 mm were prepared to meet the requirements 

of the PSA column. The developed sorbent was 

evaluated using a biogas composition of CH4/CO2 

(60/40%). Breakthrough and PSA experiments were 

Vijay Bokade / Sachin Nandanwar
 / vv.bokade@ncl.res.in su.nandanwar@ncl.res.in
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Ûmam {dH${gV gm°~]Q> ì`mdgm{`H$ {dH$ënmo§ go VwbZm H$aZo `mo½` `m 
Cggo§ ^r A{YH$ ~ohVa h¡, Omo ~m`moJ¡g ew{ÕH$aU Ho$ {bE BgH$r 

g§^mdZmAmo§ H$mo Xem©Vo h¡& EH$ à`moJembm ñVa na Xmo H$m°b_ PSA 
BH$mB© H$mo àñVwV H$r JB© Wr, BgHo$ gmW hr EH$ g_mZ n{a{ñW{V`mo§ Ho$ 

A§VJ©V EZgrEb NaX Am¡a ì`mdgm{`H$ NaX Ho$ g\$b AÜ``Z Am¡a 

OrdZ MH«$ AÜ``Z Ho$ gmW hr  PSA _mÜ`_ go EZgrEb NaX 

{OAmobmBQ> H$U H$m Cn`moJ H$aHo$ bJmVma _rWoZ  (CH4) H$r ewÕVm 

H$mo àX{e©V H$aZo dmbr VwbZmË_H$ ê$naoIm ~Zm`r& EZgrEb NaX 

Z_yZo Zo {d{^ÝZ PSA MH«$mo§ _o§ {Z{îH«$`Vm Ho$ {~Zm 96% go A{YH$ 

_rWoZ (CH4) ewÕVm àXmZ H$r h¡&

conducted, with the data compared to commercial 

NaX zeolite granules. The results indicate that the 

sorbent developed by NCL is comparable to or even 

better than commercial alternatives, demonstrating its 

potential for biogas purification. A lab-scale two-

column PSA unit  was presented, along with 

comparative plots showcasing breakthrough studies 

of NCL NaX and commercial NaX under identical 

conditions, and continuous CH4 purity using NCL NaX 

zeolite granules via PSA, including a life cycle study. The 

NCL NaX sample provided over 96% CH4 purity without 

deactivation over several PSA cycles.

                  Breakthrough of NCL and commercial zeolite  

Life cycle and CH  purity on NCL NaX Zeolite Granule 4

                                                    EZgrEb Am¡a ì`mdgm{`H$ {OAmobmBQ> H$r g\$bVm

EZgrEb NaX {OAmobmBQ> H$U na OrdZ MH«$ Am¡a _rWoZ (CH4)  ewÕVm

PSA Xmo H$m°b_ BH$mB©   
Two-column PSA Unit          
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{dí d H$r So>`ar newAmo§ H$r g~go ~‹S>r OZg§» ̀ m ̂ maV Ho$ nmg h¡ Am¡a 
`h à_wI XyY CË nmXH$ ̂ r h¡& ̂ maV _o§ So>`ar CÚmoJ H¥${f AW©ì ̀ dñ Wm 
H$m EH$ _hË dnyU© KQ> H$ h¡& ̀ h XyY XoZo dmbo newAmo§ H$mo à^m{dV H$aZo 
dmbm EH$ g§H«$m_H$ amoJ h¡, Omo ~hwV A{YH$ Am{W©H$ ZwH$gmZ Ho$ {bE 
CË VaXm`r h¡ Am¡a N>moQo> {H$gmZmo§ na à{VHy$b à^md S>mbVr h¡& Bg{bE 
So>`ar joÌ _o§ {Za§Va {dH$mg Am¡a CË nmXH$Vm Ho$ {bE So>`ar newAmo§ _o§ 
g§H«$m_H$ amoJmo§ H$r ̀ mo½ ̀  nhMmZ Am¡a ì ̀ dñ Wm H$r Amdí ̀ H$Vm h¡ &

hmb hr Ho$ dfmoª _o§ LSD {dfmUw (nm°Š g {dfmUw n{adma H$m EH$ gXñ ̀ ) 

Ûmam hmoZo dmbm bå nr Ë dMm amoJ (LSD ) ̂ maV _o§ C^am h¡ Am¡a \$¡b J`m 
h¡, {Oggo ~‹S>r g§» ̀ m _o§ So>`ar new à^m{dV hwE h¡ Am¡a `h {dfmUw 

ì ̀ mnH$ _¥Ë ̀ w Xa Am¡a Añ dñ WVm H$m H$maU ~Zm h¡& LSD CnMma Ho$ 
{bE H$moB© ñ drH¥$V Am¡f{Y Zhr§ h¡& hmbm§{H$ EH$ Q>rH$m Cnbã Y h¡, 
bo{H$Z BgH$r à^mdH$m{aVm A^r VH$ à_m{UV Zhr§ h¡& EH$ {H \$m`Vr 
Am¡a ñ Ho$bo~b nÕ{V H$m Cn`moJ H$aHo$ {dfmUw H$r nhMmZ Am¡a 
OrZmoQ>mB{n§J Ho$ {bE EH$ ñ dñ W nÕ{V H$r Cnbã YVm go So>`ar newAmo§ 
na amoJ Ho$ à^md H$mo H$_ H$aZo _o§ _XX {_boJr& Bg Amdí ̀ H$Vm H$m 
nVm bJmZo Ho$ {bE h_Zo {dfmUw H$r nhMmZ H$aZo hoVw EH$ _ë Q>rß boŠ g 

Zoñ Qo>S> PCR nÕ{V {dH${gV H$r h¡ Am¡a {dfmUw Ho$ OrZmoQ>mB{n§J Am¡a 
bjUmo§ H$m dU©Z H$aZo hoVw EH$ _ë Q>rß boŠ g dm`ab OrZmo_ AZwH«$_U 
nÕ{V {dH${gV H$r h¡& AZwH«$_U Ho$ {bE h_Zo Am°Š g\ moS>© Z¡Zmonmoa 

Qo>Š Zmobm°Or (ONT) na AmYm{aV EH$ bmJV à^mdr nÕ{V H$mo 

AZwHy$bV_ ~Zm`m h¡ {OgHo$ gmW EH$ hr Ad{Y _o§ 96 Z_yZmo§ H$m 
OrZmo_-ì ̀ mnr {dí bofU {H$`m Om gH$Vm h¡&

Bg AÜ ̀ `Z _o§ {dH${gV nÕ{V`mo§ H$m Cn`moJ H$aHo$ h_Zo _hmamî Q>´ ( 
nwUo Am¡a Ah_XZJa {Obmo§) Am¡a C‹S>rgm (_`ya^§O Am¡a A§Jwb {Obmo§) 

go g§{MV {H$E JE joÌr` Z_yZmo§ na LSDV H$m nVm bJmZo Am¡a 
OrZmoQ>mB{n§J H$r h¡ & Am_Vm¡a na {dfmUw go g§H«${_V newAmo§ _o§ Ë dMm Ho$ 
ZrMo Jm§R> {XImB© XoVr h¡ Omo Ë dMm Ho$ Kmdmo§ _o§ n{ad{V©V hmo OmVr h¡& 

_ë Q>rß boŠ g Zoñ Qo>S> PCR H$m Cn`moJ H$aHo$ {dfmUwAmo§ H$r nhMmZ H$aZo 
Ho$ {bE BZ Kmdmo§ go ñ dm~ Z_yZmo§ H$m Cn`moJ {H$`m J`m Wm& gH$mamË _H$ 

Z_yZmo§ go nyU© ~150 kb dm`ab OrZmo_ H$mo AmÀ N>m{XV H$aZo dmbo 

A{Vì ̀ mnr 3.5 kb Ho$ PCR Qw>H$So> _ë Q>rß boŠ g PCR Ûmam CË nÝ Z {H$E 

JE, BgHo$ ~mX g§nyU© dm`ab OrZmo_ AZwH«$_ àmß V H$aZo Ho$ {bE ONT 

AZwH«$_U {H$`m J`m&

41 joÌr` Z_yZmo§ (2022 Am¡a 2023 _o§ g§{MV) go àmß V {dfmUw OrZmo_ 

India possesses the world's largest population of dairy 

animals and is also the leading milk producer. The dairy 

industry is a vital component of the agri-economy in 

India. Infectious diseases affecting milch animals are 

r e s p o n s i b l e  f o r  a  h u g e  e c o n o m i c  l o s s  a n d 

disproportionately affect smallholding farmers. 

Therefore, there is a need for proper detection and 

management of infectious diseases of dairy animals for 

sustained growth and productivity in the dairy sector.

In recent years, Lumpy Skin Disease (LSD), caused by 

the LSD virus (a member of the poxvirus family), has 

emerged and spread in India, affecting a large number 

of dairy cattle and causing widespread mortality and 

morbidity. There are no drugs approved for LSD 

treatment, and although a vaccine is available, its 

efficacy is yet to be established. The availability of a 

robust method for detection and genotyping of the 

virus using a cost-effective and scalable method will 

help mitigate the impact of the disease on dairy cattle. 

To address this need, we have developed a multiplexed 

nested PCR method for the detection of the virus and a 

multiplexed viral genome sequencing method for 

genotyping and characterizing the virus. For 

sequencing, we have optimized a cost-effective 

method based on Oxford Nanopore Technology (ONT) 

with which genome-wide analysis of 96 samples can be 

performed in a single run. 

Using the methods developed in this study, we have 

carried out LSDV detection and genotyping on field 

samples collected from Maharashtra (Pune and 

Ahmednagar districts) and Orissa (Mayurbhanj and 

Angul districts). Typically, animals infected with the 

virus have visible subcutaneous lumps which turn into 

skin lesions. Swab samples from these lesions were 

used to detect the virus using the multiplexed nested 

PCR. From positive samples, overlapping 3.5 kb PCR 

fragments covering the entire ~150 kb viral genome 

were generated by multiplexed PCR, followed by ONT 

sequencing to get the entire viral genome sequence.

Dhanasekaran Shanmugam

 d.shanmugam@ncl.res.in

YZgoH$aZ eÝ _yJ_ 

So>`ar newAmo§ _o§ bå nr Ë dMm amoJ {dfmUw (LSDV) H$m {ZarjU
Surveillance of Lumpy Skin Disease Virus (LSDV) in dairy cattle 
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AZwH«$_ {dí bofU Ho$ n{aUm_ñ dê$n 56 {d{eî Q> Am¡a J¡a n`m©`dmMr 
CË n{ad©VZ H$r nhMmZ hwB©, {OZ_o§ go A{YH$Va g§H«$m_H$ amoJ go 
g§~§{YV OrZ _o§ Wo& Eogm àVrV hmoVm h¡ {H$ {dfmUwAmo§ Zo hmb hr _o§ BZ 

CË n{adV©Zmo§ H$mo àmß V {H$`m h¡ Š ̀ mo§{H$ do 2020 go nhbo ` h d¡í {dH$ 

LCD  dm`ab {d`moOH$ _o§ CnpñWV Zhr Wo&  ̀ h g§^mdZm h¡ {H$ hmb 
hr _o§ AZoH$ newAmo§ _o§ amoJmo§ H$r ~‹T>Vr J§^raVm Am¡a _¥Ë ̀ w Ho$ {bE `h 

CË n{adV©Z CË VaXm`r hmo gH$Vo h¡& Bg{bE So>`ar newAmo§ _o§ LCD 

{dfmUwAmo§ Ho$ àgma H$r Om§M H$aZo Ho$ {bE Am¡a AZwdm§{eH$ {d{dYVmAmo§ 
H$m nVm bJmZo Ho$ {bE BZH$m {Za§Va {ZarjU H$aZm _hË dnyU© h¡& ̀ hm§ 
~VmB©  JB© nÕ{V gm_mÝ ̀  bmJV _o§ ~‹So> n¡_mZo na {ZarjU H$aZo Ho$ {bE 
Cn`wŠ V h¡ Am¡a CË nÝ Z So>Q>m amoJ à~§YZ Ho$ gmW-gmW à^mdr Q>rH$mo§ Ho$ 
Am{dî H$ma Ho$  {bE _hË dnyU© hmoJm &

Analysis of the LSD virus genome sequence obtained 

from 41 field samples (collected in 2022 and 2023) 

resulted in the identification of 56 unique non 

synonymous mutations, mostly in genes linked to 

disease virulence. It appears that the virus has recently 

acquired these mutations as they are absent in global 

LSD viral isolates before 2020. It is likely that these 

mutations are responsible for the increased disease 

severity and death of many animals observed recently 

with LSD. Therefore, it is important to undertake 

continuous surveillance of the LSD virus in dairy cattle 

to monitor its prevalence and to track genetic 

variations. The method reported here is suitable for 

undertaking large-scale surveillance at a moderate 

cost, and the data generated will be valuable for 

disease management as well as the development of 

effective vaccines.

ONT> AZwH«$_U Ûmam So>`ar newAmo§ _o§ bå nr Ë dMm amoJ {dfmUw H$m {ZarjU Am¡a OrZmoQ>mB{n§J H$m `moOZm~Õ AdbmoH$Z 

Schematic overview of Lumpy Skin Disease Virus surveillance and genotyping from dairy cattle by ONT sequencing
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ehX H$r ewÕVm Am¡a BgHo$ nwî n/ ̂ m¡Jmo{bH$ CË n{Îm H$m narjU H$aZo 

Ho$ {bE NMR g~go CÝ ZV VH$ZrH$ ~Z JB© h¡& NMR> AmYm{aV ehX 
àmo\$mB{b§J H$mo EH$ ñ noŠ Q>´mo_rQ>a Am¡Úmo{JH$ H§$nZr Ûmam bm°Ý M  {H$`m h¡ 
VWm {g\$m{ae H$r h¡, {OgHo$ H$maU AZoH$ ehX Am`mV H$aZo dmbo 
g§ñ WmZmo§ Am¡a Xoemo§ Zo Bg narjU H$mo A{Zdm`© {H$`m VWm ehX H$r 
àm_m{UH$Vm H$r Om§M H$r h¡& `h narjU {d{^Ý Z {H$ñ _mo§ Ho$ ehX Ho$ 
_mñ Q>a So>Q>m H$m Cn`moJ H$aHo$ gm§p»`H$r` {dí bofU na {Z^©a H$aVm h¡& 
narjU Ho$ {bE Cn`moJ {H$`m OmZo dmbm {dÚ_mZ _mñ Q>a So>Q>m _w» ̀  ê$n 
go `yamonr`Z h¡ Am¡a ^maV Ho$ ehX na AmYm{aV Zhr§ h¡, Ohm§ 
^m¡Jmo{bH$, nwî n Am¡a _Yw_Š Ir H$r {H$ñ _o§ AbJ-AbJ h¡§, Bg àH$ma 
dV©_mZ narjU ̂ maV go AmZo dmbo ehX Ho$ {bE AZwn`wŠ V h¡& Bg{bE 

Cnbã Y ehX NMR> narjU H$m Cn`moJ H$aHo$ ^maVr` ehX Ho$ 
Z_yZmo§ H$m {dí bofU H$aZo go g§{X½ Y n{aUm_ àmß V hmo§Jo Am¡a AgmdYmZr 
go _yë ̀ dmZ ^maVr` So>Q>m {H$gr  amî Q>´r` g§gmYZ, EH$ {dXoer g§ñ Wm 
H$mo gm¡§nZo H$r g§^mdZm hmoJr&

d¡pœH$ ehX ~mOma _o§ ̂ maV H$r _hË dnyU© ̂ y{_H$m h¡& ̂ maV d¡pœH$ ehX 
CË nmXZ _o§ AmR>do§ Am¡a ehX Ho$ {Z`m©V _o§ Mm¡Wo ñ WmZ na h¡& ̂ maV H$r 

OrS>rnr _o§ ehX H$m ~3000 H$amo‹S> ê$n`o H$m ̀ moJXmZ h¡ Am¡a ̂ maV _o§ 
H$ar~ Xg bmI n{adma _Yw_Š Ir nmbZ _o§ gpH«$` h¡& Bg H$maU go 
^maVr` ehX H$m AZw{MV {dí bofU ehX na AmYm{aV ^maVr` 
AW©ì ̀ dñ Wm, H¥${f-AW©ì ̀ dñ Wm na à{VHy$b ê$n go à^md S>mboJm 
Ohm§ _Yw_Š Ir nmbZ H$m Cn`moJ namJU AmYma Ho$ ê$n _o§ {H$`m OmVm 
h¡ Am¡a Omo ^maVr` ehX H$r pñW{V H$mo AnyUu` j{V nhw§MmEJm& 
Bg{bE grEgAmB©Ama-EZgrEb Zo `mo½ ̀  d¡km{ZH$ {deofkVm aIZo 
dmbo Ho$drAmB©gr go Am§V{aH$ {dË V nmofU Am¡a ~mø {dË Vr` ghm`Vm 

Ho$ gmW NMR {dí bofU na EH$ nm`bQ> n{a`moOZm H$m àma§^ {H$`m h¡&

nm`bQ> n{a`moOZm Zo h_o§ ̂ maV _o§ n{a`moOZm H$r ì ̀ dhm`©Vm Am¡a Bgo 
~T>mZo H$r g§^mdZm H$mo g_PZo _o§ ghm`Vm H$r h¡& nm`bQ> n{a`moOZm Ho$ 
_mÜ ̀ _ go grEgAmB©Ama-EZgrEb Zo {gan _o§ {_bmdQ> H$m nVm 
bJmZo, _oQ>m~mobmBQ²>g H$r _mÌm {ZYm©{aV H$aZo Am¡a ehX Ho$ nwî n 
{d^oXZ H$r {Xem _o§ H$X_ ñ Wm{nV H$aZo Ho$ {bE ehX {dí bofU hoVw EH$ 

AmXe© NMR narjU {dH${gV {H$`m h¡& `Ú{n grEgAmB©Ama-

EZgrEb Ûmam {dH${gV ̀ h dV©_mZ NMR narjU EH$ {Zí {MV ñ Va 
Ho$ ehX {dí bofU Ho$ {dñ Vma hoVw V¡`ma h¡, A§VV: grEgAmB©Ama-

EZgrEb Zo ì ̀ pñWV ê$n go ì ̀ mnH$ “^maVr` ehX Ho$ {bE _mZH$ 

NMR _mñ Q>a So>Q>m” {dH${gV H$aHo$ dV©_mZ AmXe© H$mo g§nyU© NMR 

The NMR has become the most advanced technique to 

check honey's purity and its floral/geographical origin. 

The NMR-based honey profiling was launched and 

recommended by a spectrometer manufacturing 

company,  which led  many honey- import ing 

organizations and countries to mandate this test and 

check the authenticity of honey. The test relies on 

statistical analysis using master data of different 

varieties of honeys. The existing master data used for 

the test is primarily European and not based on the 

honeys from India, where the geographical, floral, and 

bee varieties are different, thus making the current test 

unsuitable for the honeys originating from India. 

Therefore, analyzing the Indian honey samples using 

the available honey NMR test will generate ambiguous 

results and inadvertently surrender valuable Indian 

data, a national resource, to a foreign entity.

India occupies a pivotal role in the global honey market. 

India stands 8th in global honey production and 4th in 

export of honey. Honey contributes ~3000 Cr INR to 

the GDP of India, and close to a million families in India 

are into beekeeping activity. Hence, incorrect analysis 

of Indian honey will adversely impact India's honey-

based economy, agro-economy where beekeeping is 

used as pollination support, and will irreparably harm 

the status of Indian honey. Therefore, CSIR-NCL, 

having apt scientific expertise, has embarked on a pilot 

project on NMR Analysis of Indian Honey with internal 

funding and external financial aid from KVIC.

The pilot project helped us understand the project's 

feasibility in India and the possibility of upscaling it. 

Through the pilot project, CSIR-NCL developed a 

prototype NMR Test for Honey Analysis to detect syrup 

adulteration, quantify metabolites, and establish steps 

towards floral discrimination of honey. While this 

current NMR test developed by CSIR-NCL is ready for 

deployment for a certain level of honey analysis, 

ultimately, CSIR-NCL plans to expand the current 

prototype into a full-fledged NMR test by systemati 

cally developing comprehensive "Standard NMR 

Ajith Kumar/ Udaya Kiran Marelli
 / tg.ajithkumar@ncl.res.in m.udayakiran@ncl.res.in

NMR Ûmam ehX {dí bofU: NMR Ûmam ^maVr` ehX Ho$ {\$§Ja{à§{Q§>J Am¡a narjU àmoQ>moH$m°b
Analysis by NMR: Fingerprinting and Testing Protocols of Indian Honeys by NMRA{OV Hw$_ma

CX` {H$aU _maobr
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narjU _o§ {dñ Vm{aV H$aZo H$r `moOZm ~Zm`r h¡& Omo g§nyU© ^maV _o§ 
dZñ n{V`mo§ Am¡a ̂ m¡Jmo{bH$ ñ WmZmo§ H$r EH$ {dñ V¥V {d{dYVm H$mo gwapjV 
H$aVm h¡&

h_mao àma§{^H$ H$m`© Ho$ g§^m{dV n{aUm_mo§ na A~ VH$ Xmo _hË dnyU© 
gmPoXma ~¡R>H$mo§ _o§ MMm© H$r JB© h¡, Omo nwUo Am¡a {ebm§J _o§ Am`mo{OV H$r 
JB© Wr, {Og_o§ Ho$drAmB©gr, _oKmb` {H$gmZ gepº$H$aU Am`moJ 

(MFEC), CË Va nydu àm¡Úmo{JH$r AZwà`moJ Ed§ àgma Ho$§Ð 

(NECTAR), amî Q´>r` So>`ar {dH$mg ~moS>©(NDDB), E\$grAmaAmB©, 
h¡Xam~mX Am¡a AÝ ̀  dZ AmYm{aV CÚmoJ Am¡a g§ñ WmZ, H¥${f 
{dí d{dÚmb`, grEgAmB©Ama à`moJembmE§ VWm {d{^Ý Z J¡a-gaH$mar 
g§JR>Zmo§ Zo ̂ mJ {b`m& h_mar nm`bQ> n{a`moOZm Ho$ _hË d H$mo ñ drH$ma 
H$aVo hwE E_E\$B©gr Am¡a EZB©grQ>rEAma Zo nydmo©Ë Va ehX Ho$ {bE EH$ 

_mZH$ NMR _mñ Q>a So>Q>m {dH${gV H$aZo Ho$  {bE grEgAmB©Ama-
EZgrEb Ho$ gmW EH$ AZw~§Y na hñ Vmja {H$E h¡, {Og_o§ Ama§^ _o§ Hw$Åz 
Ho$ ehX na Ü ̀ mZ Ho$§{ÐV {H$`m J`m h¡ Am¡a EH$ n{a`moOZm H$mo ñ drH¥${V 
Xr JB© h¡ &

BgHo$ A{V{aº$ “ehX {dí bofU Ho$ {bE NMR CË H¥$î Q>Vm Ho$§Ð” 

ñ Wm{nV H$aZo Ho$ h_mao _w» ̀  bú ̀  H$r {Xem _o§ H$X_ CR>mVo hwE EH$ 

A{YH$ ì ̀ mnH$ n{a`moOZm amî Q>´r` _Yw_Š Ir ~moS>© (NBB) {Xë br H$mo 
àñ VwV H$r JB© h¡ Omo  ì ̀ mnH$ {d{dYVm H$mo gwapjV H$aZo dmbo ehX na 
_mñ Q>a So>Q>m H$m {dñ Vma H$aZo, ehX Ho$ ^m¡Jmo{bH$/nwî n ñ ÌmoVmo§ H$mo 
dJrH¥$V H$aZo Am¡a _yb^yV AZwg§YmZ Ûmam _ZwH$m ehX O¡go ̂ maV Ho$ 

{d{eî Q> `m bm^Xm`H$ ehX H$r nhMmZ H$aZo Ho$ {bE NMR narjU 
H$mo ~‹T>mZo Ho$ {bE h¡ &

Masterdata for Indian Honey," which covers  a wide 

variety of flora and geographic locations across India.

The potential outcomes of our initial work have so far 

been discussed in two important stakeholder meetings 

held in Pune and Shillong which were attended by KVIC, 

Meghalaya Farmers Empowerment Commission 

(MFEC), North East Centre for Technology Application 

and Reach (NECTAR), National Dairy Development 

Board (NDDB), FCRI-Hyderabad and other Forest-

Based Industries and Institutes, Agricultural 

Universities, CSIR laboratories, and various non-

governmental organizations. Recognizing the 

importance of our pilot project, MFEC and NECTAR 

have signed an agreement with CSIR-NCL to develop a 

standard NMR master data for northeastern honeys, 

initially focusing on the Buckwheat honey and 

sanctioned a project.

Further, in a step towards our ultimate aim of 

establishing an "NMR Centre of Excellence for Honey 

Analysis," a more extensive project has been 

submitted to the National Bee Board (NBB) Delhi to 

expand the masterdata on honeys covering a wider 

variety, enhance the NMR test for classifying the 

geographical/floral source of honey, and identify the 

unique or premium honeys of India akin to the Manuka 

honey through fundamental research.

CSIR-NCL Annual Report  2021-22
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grEgAmB©Ama-EZgrEb Ho$ d¡km{ZH$mo§ Zo ~m`mo{g{_ba rHu B§gw{bZ 
{bñ àmo Ho$ {Z_m©U Am¡a ewpÕH$aU Ho$ {bE EH$ Z`r àm¡Úmo{JH$r àpH«$`m 
{dH${gV H$r h¡& `h ~m`mo{g{_ba B§gw{bZ {bñ àmo Ho$ {Z_m©U Ho$ {bE 
EH$ {d{eî Q> à{Vê$nU, A{^ì ̀ pº$, ar\$mopëS§>J Am¡a ewpÕH$aU _§M 
àXmZ H$aVm h¡& {dH${gV g§H${bV _ë Q>r_moS> H«$mo_¡Q>moJ«m{\$H$ ewpÕH$aU 
Zo _m¡OyXm àpH«$`m _o§ CË nmXH$Vm _o§ Xmo-JwZm d¥pÕ àX{e©V H$r h¡& 

_Yw_oh H$r KQ>Zm {M§VmOZH$ Xa go ~‹T> ahr h¡ Am¡a ̀ h AZw_mZ bJm`m 

J`m h¡ {H$ df© 2025 Ho$ A§V VH$ nyao {dí d _o§ _Yw_oh amo{J`mo§ H$r Am~mXr 

300 {_{b`Z VH$ nhw§M OmEJr& nyao {dí d _o _Yw_oh amo{J`mo§ H$r g§» ̀ m 
_o§ d¥pÕ hoVw Amhma g§~§Yr AmXVmo§ Am¡a OrdZe¡br _o§ n{ad©VZ _hË dnyU© 
H$maU h¡& CÝ Zrgdr§ gXr Ho$ Ama§^ go _Yw_oh Ho$ amo{J`mo§ H$m BbmO 

~modmBZ Am¡a nm°{g©Z ñ ÌmoVmo§ go àmß V B§gw{bZ go {H$`m Om ahm h¡& rHu 
B§gw{bZ (hw_w{bZ, Ebr {bbr H$m EH$ ZdrZ CË nmX) _Yw_oh _¡{Q>bg 
Ho$ CnMma Ho$ {bE ñ drH¥$V nhbr nr‹T>r Ho$ nwZ: g§`moOZ {M{H$Ë gm emñ Ì 
_o§ go EH$ h¡& 

~m`mo{g{_ba B§gw{bZ {bñ àmo 
B§gw{bZ {bñ àmo, øy_mbm°J O¡go {d{^Ý Z ~«m§S> Zm_mo§ Ho$ A§VJ©V ~oMm OmZo 
dmbm EH$ g§emo{YV àH$ma H$m _o{S>H$b B§gw{bZ h¡, {OgH$m Cn`moJ 

Q>mBn 1 Am¡a Q>mBn 2 _Yw_oh Ho$ CnMma hoVw {H$`m OmVm h¡& Bgo B§OoŠ eZ 
Ûmam `m B§gw{bZ n§n Ûmam Ë dMm Ho$ ZrMo nhw§Mm`m OmVm h¡& gm_mÝ ̀ V: 

30 {_ZQ> Ho$ A§Xa BgHo$ à^md H$m àma§^ hmoVm h¡ Am¡a bJ^J 5 K§Qo> 
VH$ ahVm h¡ & BZ-{dQ>—mo ar\$mopëS§>J Am¡a {adg©-\$oO H«$mo_¡Q>moJ«m{\$H$ 
ewpÕH$aU B§gw{bZ Am¡a B§gw{bZ AZwê$nmo§ Ho$ {Z_m©U _o§ _hË dnyU© ñ Va-
gr{_V MaU h¡& B§gw{bZ {bñ àmo H$m {Z_m©U H$aZo Ho$ {bE CÀ M-
CË nÝ Z, Am{W©H$ àpH«$`m(Anñ Q>—r_ Am¡a S>mCZñ Q>—r_) H$mo {dH${gV 
H$aZo H$r Amdí ̀ H$Vm h¡ & 
 
{dH${gV àpH«$`m _§M Ho$ {bE _w» ̀  {Zî H$f©: 

 EH$ ZdrZ à{Vê$nU, A{^ì ̀ pº$, ar\$mopëS§>J _§M 
 ewpÕH$aU Ho$ {bE EH$rH¥$V gVV _ë Q>r_moS> H«$mo_¡Q>moJ«m{\$H$
 _m¡OyXm àpH«$`mAmo§ _o§ CË nmXH$Vm _o§ XmoJwZm d¥pÕ
 øy_mbm°J Ho$ gmW ~m`mo{g{_barQ>r H$m àXe©Z {H$`m 

CSIR-NCL scientists have developed a novel process 

technology for the manufacturing and purification of 

biosimilar rHu Insulin Lispro. It offers a unique cloning, 

expression, refolding, and purification platform for the 

manufacturing of biosimilar Insulin Lispro. The 

developed integrated multimode chromatographic 

purification has demonstrated a two-fold increase in 

productivity over the existing process. 

The occurrence of diabetes is growing at an alarming 

rate, and it is predicted that the worldwide diabetic 

patient population will reach 300 million by the end of 

the year 2025. Changes in dietary habits and lifestyle 

are critical causes for the increase in the number of 

diabetic patients worldwide. Since the early nine -

teenth century, diabetic patients have been treated 

with insulin obtained from bovine or porcine sources. 

rHu Insulin (Humulin, an innovator product by Eli Lilly) 

is among the first-generation recombinant therapeu-

tics approved for the treatment of diabetes mellitus. 

Biosimilar Insulin Lispro
Insulin lispro, sold under the brand name Humalog 

among others, is a modified type of medical insulin 

used to treat type 1 and type 2 diabetes. It is delivered 

subcutaneously either by injection or from an insulin 

pump. Onset of effects typically occurs within 30 

minutes and lasts about 5 hours. In-vitro refolding and 

reverse-phase chromatographic purification are the 

critical rate-limiting steps in the manufacturing of 

insulin and insulin analogues. There is a need to 

develop a high-yield, economical process (upstream 

and downstream) for the manufacturing of Insulin 

Lispro.
 
Key findings for the developed process platform:
A novel cloning, expression & refolding platform 
Integrated continuous multimodal chromatography 

for purification
A two-fold increase in productivity over the existing 

processes
Biosimilarity has been demonstrated with Humalog

Rahul Bhambure
 rs.bhambure@ncl.res.in

~m`mo{g{_ba B§gw{bZ {bñ àmo Ho$ {Z_m©U Am¡a ewpÕH$aU Ho$ {bE ZdrZ àpH«$`m _§M 
Novel process platform for the manufacturing and purification of biosimilar 
Insulin Lisproamhwb ^må ~wao 
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Hw$N> H¡$§ga, Am°Q>moBå`yZ ~r_m{a`mo§, hm_mo©Z Am¡a E§OmB_ H$r H$_r Ho$ {bE {M{H$Ëgr` àmoQ>rZ XdmE§ Amdí`H$ h¡§& EH$ {VhmB© go A{YH$ {M{H$Ëgr` àmoQ>rZ 

½bmBH$moàmoQ>rZ hmoVo h¡§ (Eogo àmoQ>rZ {OZ_o§ ½bmBHo$Z `m H$m~mo©hmBS>´oQ> H$r l¥§IbmE§ hmoVr h¡§)& ½bmBH$mo{gboeZ EH$ Eogr à{H«$`m h¡ {Og_o§ `o l¥§IbmE§ 

nmoñQ>-Q>´m§gboeZb g§emoYZ Ho$ _mÜ`_ go àmoQ>rZ go Ow‹S>Vr h¡§& My§{H$ ½bmBH$mo\$m°_© (½bmBH$moàmoQ>rZ Ho$ H$B© AbJ-AbJ ê$nmo§ _o§ go H$moB© ̂ r) H$mo Xdm 

{S>OmBZ _o§ EH$ n¡am_rQ>a _mZm OmVm h¡, ½bmBH$mo{gboeZ _mJ© H$r AmZwd§{eH$ B§Or{Z`{a§J dm§{N>V ½bmBH$mo\$m°_© àmoµ\$mBb H$mo AZw_m{ZV ê$n go àmá H$aZo 

Ho$ {bE EH$ _mJ© àXmZ H$aVr h¡, {Oggo ~ohVa amoJr CnMma n{aUm_ àmá hmoVo h¡§& Cg g§X^© _o§ S>m°. _w½Ym JmS>{Jb Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb 

H$r Q>r_ Zo {d{eï ½bmBHo$Z g§aMZmAmo§ (½bmBH$mo\$m°_©) Ho$ gmW AZwHy${bV {M{H$Ëgr` àmoQ>rZ ~ZmZo Ho$ {bE grEMAmo H$mo{eH$mAmo§ _o§ Ý`y{Šb`moQ>mBS> 

eH$©am g§íbofU _mJmoª H$mo B§Or{Z`a H$aZo H$r aUZr{V {dH${gV H$r h¡, Omo CZH$r à^mdH$m{aVm Am¡a {ñWaVm _o§ gwYma H$a gH$Vr h¡& ̀ h Ñ{ïH$moU EH$ 

EH$b H$mo{eH$m n§{º$ go {H$gr CËnmX Ho$ H$B© ½bmBH$mo\$m°_© H$mo VoOr go CËnÞ H$aZo Ho$ {bE EH$ CnH$aU àXmZ H$aVm h¡& `h emoY _oQ>m~mo{bH$ 

B§Or{Z`{a§J OZ©b (https://doi.org/10.1016/j.ymben.2022.09.003) _o§ àH$m{eV hwAm Wm&

AZwHy${bV {M{H$Ëgr` àmoQ>rZ Ho$ {bE ½bmBH$mo{gboeZ

S>m°. _w½Ym JmS>{Jb

Therapeutic protein drugs are essential for certain cancers, autoimmune diseases, and hormone and enzyme 

deficiencies. More than one-third of therapeutic proteins are glycoproteins (proteins that contain glycans or chains of 

carbohydrates). Glycosylation is a process in which these chains attach to the protein via post-translational 

modification. Since the glycoform (any of several different forms of a glycoprotein) is considered a parameter in drug 

design, genetic engineering of the glycosylation pathway provides a path forward to predictably achieving the 

desired glycoform profile, leading to better patient treatment outcomes. In that context, the team at CSIR-NCL, led by 

Dr. Mugdha Gadgil, has developed strategies to engineer nucleotide sugar synthesis pathways in CHO cells to create 

customized therapeutic proteins with specific glycan structures (glycoforms) that can improve their efficacy and 

stability. This approach provides a tool to rapidly generate multiple glycoforms of a product from a single cell line. This 

research was published in the Metabolic Engineering journal ( ).https://doi.org/10.1016/j.ymben.2022.09.003

Dr. Mugdha Gadgil
mc.gadgil@ncl.res.in

Glycosylation for Customized Therapeutic Proteins
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EH$ gr{_V B{ån§{J§J OoQ> {aEŠQ>a (grAmB©OoAma) EH$ Eogm CnH$aU h¡ Omo B{ån§{J§J OoQ> Ho$ H$maU ~ZZo dmbr EH$ ~hwV nVbr {\$ë_ _o§ Vab 
nXmWmoª H$m Hw$eb _mBH«$mo{_{Šg§J àXmZ H$aVm h¡, Omo nma§n{aH$ CÎmo{OV Q¡>§H$mo§ H$m Cn`moJ H$aHo$ {_{lV hmoZo na gOmVr` àUm{b`mo§ Ho$ {bE ^r 
~hwV Am_ Zhr§ h¡& {Z~m©Y à{H«$`mAmo§ H$m ghr T§>J go dU©Z H$aZo Ho$ {bE grAmB©OoAma _o§ Ðd `m§{ÌH$r Am¡a {_lU H$mo g_PZm _m¡{bH$ é{M h¡& 
Cg g§X^© _o§ S>m°. A_mob E. Hw$bH$Uu Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo Vab nXmWmoª Ho$ Cƒ J{V Am¡a gOmVr` {_lU Ho$ {bE 
grAmB©OoAma H$mo g\$bVmnyd©H$ {S>OmBZ, AZwHy${bV Am¡a narjU {H$`m& emoYH$Vm©Amo§ Ûmam àXmZ H$r JB© `§ÌdV A§VÑ©{ï Vrd«, gOmVr`, 
EŠµOmo{W{_©H$ à{V{H«$`mAmo§ Ho$ {bE Cn`wº$ grAmB©OoAma H$mo {S>OmBZ H$aZo Ho$ {bE A§V{Z©{hV V§Ì H$mo g_PZo na àH$me S>mbVr h¡& `o AÜ``Z 
Am¡Úmo{JH$ Oê$aVmo§ H$mo nyam H$aZo Ho$ {bE dV©_mZ grAmB©OoAma H$mo Am¡a A{YH$ ~‹T>mZo H$m AmYma ^r hmo gH$Vo h¡§& {dH${gV grAmB©OoAma YmVw 
Z¡ZmoH$Umo§ Ho$ gmW-gmW _mBH«$monm{Q>©H$ëg Ho$ CËnmXZ _o§ ^r AZwà`moJ nm gH$Vm h¡ Omo àUmoXH$ g§aMZm _o§ Am°ŠgrH$aU EOo§Q> h¡§& `h emoY 
AIChE OZ©b (https://doi.org/10.1002/aic.17792) _o§ àH$m{eV hwAm Wm&

A confined impinging jet reactor (CIJR) is a device that offers efficient micromixing of liquids in a very thin film formed 

due to impinging jets, which is not very common even for homogeneous systems when mixed using conventional 

stirred tanks. Understanding fluid mechanics and mixing in CIJR is of fundamental interest for correctly describing 

uninterrupted processes. In that context, the team at CSIR-NCL, led by Dr. Amol A. Kulkarni, successfully designed, 

optimized, and tested the CIJR for high-speed and homogeneous mixing of liquids. The mechanistic insights provided 

by the researchers shed light on understanding the underlying mechanisms for designing CIJR suitable for rapid, 

homogeneous, exothermic reactions. These studies could also be the basis for further scale-up of the present CIJR to 

cater to industrial needs. The developed CIJR could find applications in producing metal nanoparticles as well as 

microparticles that are oxidizing agents in propellant composition. This research was published in the AIChE journal 

( ).https://doi.org/10.1002/aic.17792

Confined Impinging Jet Reactor for Creating Precise Nanoparticles

S>m°. A_mob E. Hw$bH$Uu

gQ>rH$ Z¡ZmoH$Umo§ Ho$ {Z_m©U Ho$ {bE gr{_V B{ån§{J§J OoQ> {aEŠQ>a

Dr. Amol A. Kulkarni
 aa.kulkarni@ncl.res.in
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amoJ {ZXmZ Am¡a CnMma O¡go {d{^Þ {M{H$Ëgr` AZwà`moJmo§ Ho$ {bE E§Q>r~m°S>r Am¡a CZHo$ So>{ado{Q>d (\$¡~, \$¡~ (2), EggrE\$dr Qw>H$‹So>) H$m ì`mnH$ ê$n 

go Cn`moJ {H$`m OmVm h¡& \$¡~ (\$«¡J_o§Q> E§Q>rOZ-~mB§{S§>J) joÌ E§Q>r~m°S>r AUw H$m {hñgm h¡ Omo E§Q>rOZ go Ow‹S>Vm h¡ Am¡a Am_Vm¡a na {M{H$Ëgr` E§Q>r~m°S>r 

H$m CËnmXZ H$aZo Ho$ {bE Cn`moJ {H$`m OmVm h¡& E§Q>r~m°S>r Qw>H$‹S>mo§ H$mo ImobZm Am¡a Xmo~mam _mo‹S>Zm, {deof ê$n go \$¡~ joÌ, \$¡~ {Z_m©U _o§ EH$ _hËdnyU© 

AZwg§YmZ \$moH$g h¡& Cg g§X^© _o§ S>m°. amhwb ̂ må~wao Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo E§Q>r~m°S>r Qw>H$‹S>mo§ Ho$ BZ-{dQ>´mo ar\$mo{ëS§>J H$r Yr_r 

J{V Ho$ nrNo> Ho$ H$maUmo§ H$r Om§M H$r& ̀ o AÜ``Z \$¡~ \$mo{ëS§>J H$mo à^m{dV H$aZo dmbo H$maH$mo§ na àH$me S>mbVo h¡§ Am¡a \$¡~ O¡go ghr T§>J go _w‹So> hwE Am¡a 

H$m`m©Ë_H$ E§Q>r~m°S>r Qw>H$‹So> àmá H$aZo Ho$ {bE ar\$mo{ëS§>J à{H«$`m H$mo AZwHy${bV H$aZo Ho$ {bE aUZr{V {dH${gV H$aVo h¡§& Bg kmZ H$m Cn`moJ dm§{N>V 

JwUmo§ Ho$ gmW {M{H$Ëgr` E§Q>r~m°S>r Qw>H$‹S>mo§ Ho$ g_` Am¡a bmJV à^mdr CËnmXZ Ho$ {bE ZB© aUZr{V ~ZmZo Ho$ {bE {H$`m Om gH$Vm h¡& `h emoY 

~m`moHo${_H$b B§Or{Z`{a§J OZ©b (https://doi.org/10.1016/j.bej.2022.108644) _o§ àH$m{eV hwAm Wm&

S>m°. amhwb ^må~wao

Antibodies and their derivatives (Fab, Fab (2), scFv fragments) are widely used for various therapeutic applications 

such as disease diagnosis and treatment. The Fab (fragment antigen-binding) region is part of the antibody molecule 

that binds to the antigen and is commonly used to produce therapeutic antibodies. Unfolding and refolding of 

antibody fragments, particularly the Fab region, is an important research focus in Fab manufacturing. In that context, 

the team at CSIR-NCL, led by Dr. Rahul Bhambure, investigated the reasons behind the slow in-vitro refolding of 

antibody fragments. These studies shed light on the factors influencing Fab folding and develop strategies to 

optimize the refolding process for obtaining correctly folded and functional antibody fragments like Fab. This 

knowledge could be used to create new strategies for the time and cost-effective production of therapeutic antibody 

fragments with the desired properties. This research was published in the Biochemical Engineering Journal  

( ).https://doi.org/10.1016/j.bej.2022.108644

{M{H$Ëgr` AZwà`moJmo§ Ho$ {bE E§Q>r~m°S>r Qw>H$‹S>mo§ Ho$ BZ-{dQ>´mo Am¡a BZ-{ddmo 
ar\$mo{ëS§>J H$mo g_PZm

Dr. Rahul Bhambure
 rs.bhambure@ncl.res.in

Understanding In-vitro and In-vivo Refolding of Antibody 
Fragments for Therapeutic Applications
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_¡¾r{e`_ ñQ>r`aoQ> (MgSt), EH$ àdmh EOo§Q>, EH$ _mZH$ nmCS>a ñZohH$ h¡ Omo ì`mnH$ ê$n go \$m_m©ñ`w{Q>H$b AZwà`moJmo§ _o§ Cn`moJ {H$`m OmVm h¡& 

CXmhaU Ho$ {bE Q¡>~boQ> \$m°_y©boeZ _o§ _hrZ nmCS>a Ho$ ê$n _o§ E_OrEgQ>r {_bmZo go g§nr‹S>Z Am¡a BOoŠeZ Ho$ Xm¡amZ H${UH$mAmo§ ̀ m nmCS>a Am¡a S>mB© 

dm°b Ho$ ~rM Kf©U H$_ hmo OmVm h¡& ̀ h Jmo{b`mo§ (dOZ, AmH$ma Am¡a Cn{ñW{V) _o§ EH$ê$nVm H$mo ~‹T>mdm XoVm h¡, Omo AZwà`moJ Am¡a à^mderbVm _o§ 

{ñWaVm gw{Z{üV H$aVm h¡& hmbm±{H$, nmCS>a àdmh j_Vm Am¡a ghm`Vm BH$mB© g§MmbZ _o§ gwYma Ho$ {bE ñZohZ V§Ì H$mo AÀN>r Vah go g_Pm OmZm 

Mm{hE& Bg _wÔo H$mo hb H$aZo Ho$ {bE, grEgAmB©Ama-EZgrEb H$r Q>r_ Zo S>m°. Amerf dr. Amoano Ho$ ZoV¥Ëd _o§ EH$ gab Á`m{_{V H$m Cn`moJ H$aHo$ 

XmZoXma gm_J«r (JmobmH$ma H$m§M Ho$ _mo{V`mo§) Ho$ àdmh ì`dhma na bo{nV Kf©U a{hV ñZohH$ (E_OrEgQ>r) H$Umo§ Ho$ à^md H$r Om§M H$r& AÜ``Z H$r JB© 

Á`m{_{V CZ bmoJmo§ Ho$ {bE EH$ d¡H${ënH$, A{YH$ gab àUmbr àXmZ H$a gH$Vr h¡ Omo Am_Vm¡a na A{V{aº$ ñZohH$ gm_J«r Ho$ gmW \$m_m©ñ`w{Q>H$b 

nmCS>a àdmh bjU dU©Z _o§ Cn`moJ H$r OmVr h¡& ̀ h emoY OZ©b Am°\$ nmCS>a Qo>ŠZmobm°Or (https://doi.org/10.1016/j.powtec.2022.117809) 

_o§ àH$m{eV hwAm Wm&

Magnesium stearate (MgSt), a flow agent, is a standard powder lubricant widely used in pharmaceutical applications. 

For example, adding MgSt as a fine powder to tablet formulations reduces the friction between granules or powders 

and the die wall during compression and ejection. This promotes uniformity in tablets (weight, size, and appearance), 

which ensures consistency in application and effectiveness. However, the lubrication mechanism must be 

understood well to improve powder flowability and aid unit operations. To address this issue, the team at CSIR-NCL, 

led by Dr. Ashish V. Orpe, investigated the influence of coated frictionless lubricant (MgSt) particles on the flow 

behavior of granular material (spherical glass beads) using a simple geometry. The studied geometry could provide an 

alternative, more straightforward system to those typically used in pharmaceutical powder flow characterization 

with added lubricant material. This research was published in the Journal of  Powder Technology 

( ).https://doi.org/10.1016/j.powtec.2022.117809

Powder Lubrication Mechanism

S>m°. Amerf dr. Amoano

nmCS>a ñZohZ V§Ì

Dr. Ashish V. Orpe
 av.orpe@ncl.res.in
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{gZJ¡g (Omo Hw$b Am°Šgmo-CËnmXmo§ H$m bJ^J 70% CËnmXZ H$aVm h¡) H$m Cn`moJ H$aHo$ _yë`dmZ, _h§Jr Am¡a H$_ àMwa _mÌm _o§ amo{S>`_-CËào{aV 

hmBS>´mo\$m°_m©BboeZ à{V{H«$`m (Am°Šgmo-à{H«$`m) H$m Cn`moJ H$aHo$ nma§n{aH$ ê$n go EëH$mBZ Am¡a EëHo$Ýg H$mo H¥${Ì_ ê$n go ~hw_wIr E{ëS>hmBS> 

(Am°Šgmo-CËnmX) _o§ n{ad{V©V {H$`m OmVm h¡& hmb Ho$ emoY Zo n¥Ïdr-àMwa _mÌm _o§ bm¡h CËàoaH$ H$m Cn`moJ H$aHo$ {gZJ¡g _wº$ Am°Šgmo-à{H«$`m 

{dH${gV H$aZo na Ü`mZ Ho$§{ÐV {H$`m h¡ Omo A{YH$ {Q>H$mD$ Am¡a gñVm h¡& Cg g§X^© _o§ S>m°. g_ra EM. {M¸$br Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb 

H$r Q>r_ Zo {gZJ¡g H$m Cn`moJ {H$E {~Zm hëH$r à{V{H«$`m {ñW{V`mo§ _o§ {d{^Þ EëS>rhmBS>mo§ Ho$ {Z`§{ÌV g§íbofU Ho$ {bE EëHo$ZrµO Am¡a EëHo$ZrµO Ho$ 

bm¡h-CËào{aV, _¡¾r{e`_-_Ü`ñW, Am¡nMm{aH$ hmBS>´mo\$m°_m©BboeZ H$m àXe©Z {H$`m&  Q>r_ Zo CËH¥$ï n¡Xmdma Ho$ gmW \$m_m©ñ`w{Q>H$b AUwAmo§ H$mo V¡`ma 

H$aZo Ho$ {bE à{V{H«$`m H$r {g§Wo{Q>H$ Cn`mo{JVm H$m ^r àXe©Z {H$`m& emoYH$Vm©Amo§ Ûmam àXmZ H$r JB© `§ÌdV A§VÑ©{ï A§V{Z©{hV à{V{H«$`m V§Ì H$mo 

g_PZo na àH$me S>mbVr h¡& AnZr bmJV-à^mderbVm, {ñWaVm Am¡a ì`mnH$ gãgQ>´oQ> Xm`ao Ho$ gmW, `h {g§Wo{Q>H$ aUZr{V nm°{b_a, 

\$m_m©ñ`y{Q>H$ëg Am{X g{hV _yë`dmZ amgm`{ZH$ _Ü`dVu Am¡a CËnmXmo§ H$mo g§íbo{fV H$aZo H$r CËH¥$ï j_Vm aIVr h¡& `h emoY 

CHEMCATCHEM OZ©b (https://doi.org/10.1002/grgrQ>rgr.202201394) _o§ àH$m{eV hwAm Wm&

S>m°. g_ra EM. {MH$br

Alkynes and alkenes are traditionally converted to corresponding synthetically versatile aldehydes (oxo-products) 

using precious, expensive, and less abundant rhodium-catalyzed hydroformylation reaction (oxo-process) using 

syngas (which produces roughly 70% of the total oxo-products). Recent research has focused on developing syngas-

free oxo-processes using earth-abundant iron catalysts that are more sustainable and cheaper. In that context, the 

team at CSIR-NCL, led by Dr. Samir H. Chikkali, demonstrated the iron-catalyzed, magnesium-mediated, formal 

hydroformylation of alkynes and alkenes for the controlled synthesis of various aldehydes at milder reaction 

conditions without using syngas. The team also demonstrated the synthetic utility of the reaction by scaling up to 

prepare pharmaceutical molecules with excellent yields.  The mechanistic insights provided by the researchers shed 

light on understanding the underlying reaction mechanisms. With its cost-effectiveness, sustainability, and broad 

substrate scope, this synthetic strategy holds excellent potential for synthesizing valuable chemical intermediates 

and products, including polymers, pharmaceuticals, etc. This research was published in the CHEMCATCHEM journal 

( ).https://doi.org/10.1002/cctc.202201394

gñVo CËàoaH$ H$m Cn`moJ H$aHo$ EH$ Hw$eb, {gZJ¡g _wº$, H$_ao Ho$ 
Vmn_mZ na hmBS>´mo\$m°_m©BboeZ
An Efficient, Syngas Free, Room Temperature Hydroformylation

Using Cheaper Catalyst

Dr. Samir H. Chikkali
 s.chikkali@ncl.res.in

CSIR-NCL Annual Report  2022-23

https://doi.org/10.1002/cctc.202201394
http://s.chikkali@ncl.res.in


Dr. G. V. N. Rathna
 rv.gundloori@ncl.res.in

48

Curiosity Driven Research
{Okmgm ào{aV AZwg§YmZ

H¡$§ga H$mo{eH$mAmo§ H$mo AmH${f©V H$aZo dmbo ~m`mo_moboŠ`wbg Ho$ gmW Q¡>J {H$E JE nma§n{aH$ Z¡Zmo_Qo>{a`b H$mo {S>OmBZ {H$`m J`m Am¡a ~‹So> n¡_mZo na 

AÜ``Z {H$`m J`m& hmbm§{H$ à{V{H«$`merb hmoZo Ho$ H$maU CZH$m Cn`moJ _m¡{IH$ {dVaU Ho$ {bE Zhr§ {H$`m Om gH$Vm h¡ Š`mo§{H$ CnbãY Z¡Zmo_Qo>{a`b 

J¡ñQ>´moB§Qo>ñQ>mBZb Q>´¡ŠQ> _o§ _m¡OyX E§OmB_mo§ Ûmam Zï hmo gH$Vo h¡§ Am¡a Xwîà^md n¡Xm H$a gH$Vo h¡§& Bg{bE Mw§~H$r` joÌ H$r _XX go H¡$§ga amoYr EOo§Q>mo§ H$r 

b{jV {S>brdar H$mo Xwîà^mdmo§ H$mo H$_ H$aZo Am¡a amoJr Ho$ AZwnmbZ H$mo ~‹T>mZo Ho$ gdmo©Îm_ VarH$mo§ _o§ go EH$ _mZm OmVm h¡& H¡$§ga H$m Hw$ebVmnyd©H$ BbmO 

H$aZo Ho$ {bE S>m°. Or.dr.EZ. aËZm Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo ~mhar Mw§~H$r` joÌmo§ H$r _XX go b{jV ñWb na Xdm (5-

âbyamoam{gb) Ho$ {Z`§{ÌV {abrO Ho$ {bE Z¡Zmo\$mB~a _¡Q> H$m {Z_m©U {H$`m& AÜ``Zmo§ go nVm Mbm h¡ {H$ ~m`moE{ŠQ>d _¡¾o{Q>H$ Z¡Zmo\$mB~a _¡Q> _o§ Hw$eb 

H¡$§ga Woaonr H$r Anma g§^mdZmE§ h¡§& ̀ h H¡$§ga amo{J`mo§ Ho$ BbmO _o§ BgH$r à^mderbVm Am¡a Cn`mo{JVm H$m nVm bJmZo Ho$ {bE BZ-{ddmo AÜ``Z H$r ̂ r 

AZw_{V XoVm h¡& ̀ h emoY OZ©b Am°\$ S>´J {S>brdar gmB§g E§S> Qo>ŠZmobm°Or (https://doi.org/10.1016/j.jddst.2022.103629) _o§ àH$m{eV hwAm 

Wm&

Conventional nanomaterials tagged with biomolecules that attract cancer cells were designed and extensively 

studied. Though responsive, they cannot be used for oral delivery as the available nanomaterials are degradable by 

enzymes present in the gastrointestinal tract and may cause side effects. Therefore, the targeted delivery of anti-

cancer agents with the help of magnetic fields is considered one of the best methods to minimize the side effects and 

enhance patient compliance. To treat cancer efficiently, the team at CSIR-NCL, led by Dr. G. V. N. Rathna, fabricated 

the nanofiber mat for the controlled release of drug (5-Fluorouracil) at the targeted site with the help of external 

magnetic fields. The studies revealed that the bioactive magnetic nanofiber mat holds immense potential for efficient 

cancer therapy. It also allows in-vivo studies to explore its effectiveness and utility in treating cancer patients. This 

research was published in the JOURNAL OF DRUG DELIVERY SCIENCE AND TECHNOLOGY 

( ).https://doi.org/10.1016/j.jddst.2022.103629

A Bioactive Magnetic Nanofiber Mat for Targeted Cancer Therapy

S>m°. Or.dr.EZ. aËZm

b{jV H¡$§ga Woaonr Ho$ {bE EH$ ~m`moE{ŠQ>d Mw§~H$r` Z¡Zmo\$mB~a _¡Q>
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nm°{b_a _oëQ> EŠgQ>´yµOZ {\$ë_ H$m{ñQ§>J n¡Ho${O§J, BboŠQ>´m°{ZŠg Am¡a {M{H$Ëgm CnH$aUmo§ _o§ {d{^Þ AZwà`moJmo§ Ho$ gmW Cƒ JwUdÎmm dmbr nm°{b_a 

{\$ë_o§ ~ZmZo Ho$ {bE EH$ _hËdnyU© {d{Z_m©U VH$ZrH$ h¡& Bg à{H«$`m _o§ _w»` MwZm¡{V`mo§ _o§ go EH$ gm_J«r Am¡a àg§ñH$aU Xmofmo§ H$r KQ>Zm h¡ O¡go ZoH$-BZ 

(Mm¡‹S>mB© _o§ H$_r), S>´m AZwZmX (Amd{YH$ {\$ë_ _moQ>mB© Am¡a Mm¡‹S>mB© XmobZ) Am¡a _moQ>mB© {^ÞVm, Omo {\$ë_ H$r Cn{ñW{V, `m§{ÌH$ JwUmo§ Am¡a CËnmX 

JwUdÎmm H$mo à^m{dV H$aVr h¡& BZ Xmofmo§ H$mo {Z`§{ÌV H$aZo Ho$ {bE S>m°. EM. nmob Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo {_lU g§aMZm Am¡a 

àg§ñH$aU {ñW{V`mo§ Ho$ à^md H$r Om§M Ho$ {bE H$_ KZËd dmbr nm°brWrZ (EbS>rnrB©) Am¡a a¡{IH$ H$_ KZËd dmbr nm°brWrZ (EbEbS>rnrB©) Ho$ 

{_lU H$m Cn`moJ {H$`m& AÜ``Z Ho$ ZVrOo ~VmVo h¡§ {H$ Xmof CËnÞ hmoZo na {_lU g§aMZm Am¡a àg§ñH$aU H$r {ñW{V _hËdnyU© n¡am_rQ>a h¡§ {OÝho§ BZ 

Xmofmo§ H$mo H$_ H$aZo Ho$ {bE V¡`ma {H$`m Om gH$Vm h¡& ̀ o ̀ §ÌdV A§VÑ©{ï ~ohVa {Z`§{ÌV, ~ohVa JwUdÎmm dmbr nm°{b_a {\$ë_mo§ Ho$ {Z_m©U H$m AmYma ~Z 

gH$Vr h¡§& ̀ h emoY OZ©b Am°\$ ßbm{ñQ>H$ {\$ë_ E§S> er{Q§>J (https://doi.org/10.1177/87560879221150764) _o§ àH$m{eV hwAm Wm&

S>m°. EM. nmob 

Polymer melt extrusion film casting is a vital manufacturing technique for producing high-quality polymer films with 

various applications in packaging, electronics, and medical devices. One of the main challenges in this process is the 

occurrence of material and processing defects like neck-in (width reduction), draw resonance (periodic film thickness 

and width oscillations), and thickness variation, which affect the film's appearance, mechanical properties and 

product quality. To control these defects, the team at CSIR-NCL, led by Dr. H. Pol, used a blend of low-density 

polyethylene (LDPE) and linear low-density polyethylene (LLDPE) to investigate the effect of blend composition and 

processing conditions on the occurrence of defects. The study results showed that the blend composition and 

processing conditions are critical parameters that can be tailored to minimize these defects. These mechanistic 

insights could form the basis for producing better-controlled, improved-quality polymer films. This research was 

published in the JOURNAL OF PLASTIC FILM & SHEETING ( ).https://doi.org/10.1177/87560879221150764

Xmof-_wº$ nm°{b_a {µ\$ë_mo§ Ho$ {Z_m©U Ho$ {bE EH$ AÜ``Z
A Study for Manufacturing Defect-Free Polymer Films 

Dr. H. Pol
 hv.pol@ncl.res.in
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gobybmoµO n¥Ïdr na g~go àMwa Am¡a ZdrH$aUr` ~m`monm°{b_a h¡ Am¡a n¡Ho${O§J gm_J«r go boH$a H$n‹S>m Am¡a O¡d B©§YZ VH$ BgHo$ {d{dY AZwà`moJ h¡§& 

hmbm±{H$, gobybmoµO Ho$ gmW g_ñ`m `h h¡ {H$ `h A{YH$m§e nma§n{aH$ gm°ëd¡§Q²>g _o§ AË`{YH$ AKwbZerb h¡, {Oggo CËnmXmo§ H$mo Hw$ebVmnyd©H$ 

g§gm{YV H$aZm Am¡a {Z_m©U H$aZm _w{íH$b hmo OmVm h¡& hmbm±{H$ gobybmoµO H$mo KmobZo Ho$ {bE Hw$N> gm°ëd¡§Q²>g {dH${gV {H$E JE h¡§, bo{H$Z do `m Vmo 

ì`mdgm{`H$ ê$n go ì`dhm`© Zhr§ h¡§ ̀ m n`m©daU H$r Ñ{ï go AZwHy$b Zhr§ h¡§& Bg{bE gobybmoµO Ho$ {bE ~ohVa KwbZerbVm Ho$ gmW n`m©daU H$r Ñ{ï go 

gm¡å` Am¡a nwZM©H«$U ̀ mo½` gm°ëd¡§Q²>g H$mo g§íbo{fV H$aZo H$r Amdí`H$Vm h¡& Cg g§X^© _o§ grEgAmB©Ama-EZgrEb _o§ S>m°. Eg. H$m{XadZ Am¡a Am{XË` 

{~‹S>bm {dkmZ Am¡a àm¡Úmo{JH$r {ZJ_ (E~rEgQ>rgr) _o§ S>m°. _XZ {g§h Ho$ ZoV¥Ëd dmbr Q>r_ Zo EH$ {dbm`H$ Ho$ ê$n _o§ {µÁdQ>{a`Ýg H$r EH$ ZB© loUr H$mo 

g§íbo{fV {H$`m Omo ~ohVa gobybmoµO KwbZerbVm, CËH¥$ï W_©b {ñWaVm {XImVm h¡& Bg àH$ma Ho$ {µÁdQ>{a`Z H$m Cn`moJ H$aZo go gobybmoµO-AmYm{aV 

CËnmXmo§ Ho$ {Z_m©U Ho$ {bE A{YH$ bmJV à^mdr Am¡a n`m©daU-AZwHy$b à{H«$`mE§ hmo gH$Vr h¡§, {Oggo CÚmoJ Am¡a n`m©daU XmoZmo§ H$mo bm^ hmoJm& ̀ h 

emoY goë`wbmoµO OZ©b (https://doi.org/10.1007/s10570-022-04883-1) _o§ àH$m{eV hwAm Wm&

Cellulose is the most abundant and renewable biopolymer on earth and has diverse applications, from packaging 

materials to textiles and biofuels. However, the problem with cellulose is that it is highly insoluble in most 

conventional solvents, making it difficult to process and manufacture products efficiently. Although few solvents 

have been developed to dissolve cellulose, they are either not commercially viable or not environmentally benign. 

Therefore, there is a need to synthesize environmentally benign and recyclable solvents with superior solubility for 

cellulose. In that context, the team led by Dr. S. Kadhiravan at CSIR-NCL and Dr. Madan Singh at Aditya Birla Science 

and Technology Corporation(ABSTC) synthesized a new class of zwitterions as a solvent that shows superior cellulose 

solubility, excellent thermal stability, and recyclability. Using this type of zwitterions may lead to more cost-effective 

and eco-friendly processes for manufacturing cellulose-based products, benefiting both industry and the 

environment. This research was published in the CELLULOSE journal (https://doi.org/10.1007/s10570-022-04883-

1).

A New Class of Zwitterions for Efficient Cellulose Dissolution 

S>m°. Eg. H$m{XadZ

Hw$eb gobybmoµO {dKQ>Z Ho$ {bE {µÁdQ>{a`Ýg H$m EH$ Z`m dJ©

Dr. S. Kadhiravan
 k.shanmuganathan@ncl.res.in
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~‹So> n¡_mZo na CËnmXZ Ho$ {bE XmVm-ñdrH$Vm© g§`w{½_V nm°{b_a H$mo g§íbo{fV H$aZo Ho$ {bE EH$ bmJV à^mdr Am¡a n`m©daU Ho$ AZwHy$b _mJ© AË`{YH$ 

dm§N>Zr` h¡& hmb Ho$ emoY Zo nr (EZS>rAmB©2AmoS>r-Q>r2) O¡go g§`w{½_V nm°{b_a H$mo Hw$ebVmnyd©H$ g§íbo{fV H$aZo Ho$ {bE ~¡M Am¡a {Za§Va àdmh à{H«$`m 

Ho$ {bE S>rEMEnr nmobr_amBOoeZ VH$ZrH$ H$mo AnZmZo na Ü`mZ Ho$§{ÐV {H$`m h¡& Cg g§X^© _o§ S>m°. Eg.Ho$. Amem Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb 

H$r Q>r_ Zo na_mUw {H$\$m`Vr, h{aV S>rEMEnr nmobr_amBOoeZ _mJ© H$mo AnZmH$a nr (EZS>rAmB©2AmoS>r-Q>r2) nm°{b_a H$mo g§íbo{fV H$aZo Ho$ {bE EH$ 

Z`m _moZmo_a {S>OmBZ {H$`m& BgHo$ n{aUm_ñdê$n bJ^J 100% CnO dmbm Cƒ AmU{dH$ ̂ ma dmbm nm°{b_a àmá hwAm, {Og_o§ ~¡M-Qy>-~¡M {^ÞVm 

Zhr§ Wr& Bg nm°{b_a Zo CËH¥$ï W_©b {ñWaVm Am¡a Cƒ MmO© dmhH$ J{VerbVm {XImB©, {Oggo ̀ h Am°ßQ>moBboŠQ>´m°{ZH$ AZwà`moJmo§ Ho$ {bE EH$ AmH$f©H$ 

gm_J«r ~Z JB©& Q>r_ Zo nhbr ~ma S>rEMEnr {Za§Va àdmh à{H«$`m Ûmam ZE _moZmo_a {S>OmBZ H$m Cn`moJ H$aHo$ nr (EZS>rAmB© 2 AmoS>r-Q>r 2) Ho$ g§íbofU 

H$m àXe©Z {H$`m Am¡a dV©_mZ _o§ nm°{b_a Ho$ AmU{dH$ ̂ ma Am¡a CnO _o§ gwYma Ho$ {bE AmJo AZwHy$bZ na H$m_ H$a aho h¡& g\$b AZwHy$bZ na ̀ h 

à{H«$`m ñHo$bo~b Am¡a CÚmoJ-AZwHy$b hmo gH$Vr h¡& ̀ h emoY OZ©b Am°\$ _¡Qo>{a`ëg Ho${_ñQ>´r gr (https://doi.org/10.1039/D2TC02514K) _o§ 

àH$m{eV hwAm Wm&

S>m°. Eg.Ho$. Amem 

A cost-effective and environmentally friendly pathway for synthesizing donor-acceptor conjugated polymers is highly 

desirable for large-scale production. Recent research has focussed on adopting the DHAP polymerization technique 

for the batch and continuous flow process to synthesize conjugated polymers like P(NDI2OD-T2) efficiently. In that 

context, the team at CSIR-NCL, led by Dr. S. K. Asha, designed a new monomer for synthesizing P(NDI2OD-T2) polymer 

by adopting the atom economical, green DHAP polymerization route. This resulted in a high molecular weight 

polymer with nearly 100% yield with no batch-to-batch variation. This polymer showed excellent thermal stability and 

high charge carrier mobility, making it an attractive material for optoelectronic applications. The team also 

demonstrated the synthesis of P(NDI2OD-T2) using the new monomer design for the first time by a DHAP continuous 

flow process and is currently working on further optimization to improve the polymer's molecular weight and yield. 

Upon successful optimization, this process could be scalable and industry-friendly. This research was published in the 

JOURNAL OF MATERIALS CHEMISTRY C ( ).https://doi.org/10.1039/D2TC02514K

~¡M Am¡a gVV à{H«$`m H$m Cn`moJ H$aHo$ g§`w{½_V nm°{b_a ~ZmZo Ho$ {bE
EH$ ZB© _moZmo_a Am¡a Hw$eb nm°{b_amBOoeZ VH$ZrH$
A New Monomer and Efficient Polymerization Technique for 
Making Conjugated Polymers Using Batch and Continuous Process

Dr. S. K. Asha
 sk.asha@ncl.res.in
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E{ab AmBgmogmBZoQ²>g H$m 1,3,5-Q>´mB{ab AmBgmogm`Ý`yaoQ²>g _o§ {Q>´_amBOoeZ H$m~©{ZH$ agm`Z {dkmZ _o§ EH$ _hËdnyU© n{adV©Z h¡, Š`mo§{H$ `h 

\$m_m©ñ`w{Q>H$b Am¡a nm°{b_a joÌmo§ _o§ AZwà`moJmo§ H$r EH$ {dñV¥V l¥§Ibm Ho$ gmW ̀ m¡{JH$mo§ Ho$ {Z_m©U H$r Amoa OmVm h¡& hmbm±{H$, {Q>´_amBµOoeZ à{V{H«$`m 

Am_ Vm¡a na YmVw ̀ wº$ CËàoaH$mo§ Ûmam CËào{aV hmoVr h¡ {OÝho§ AŠga Iam~ n{a^m{fV {H$`m OmVm h¡ Am¡a g§^mbZm _w{íH$b hmoVm h¡& Bg _wÔo H$mo hb 

H$aZo Ho$ {bE S>m°. emŠ` Eg. goZ Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo nhbr ~ma E{ab-AmBgmogmBZoQ²>g H$mo {Q>´_ H$aZo Ho$ {bE EH$ jmar` 

n¥Ïdr-AmYm{aV, J¡a {df¡bo, nwZ: à`moÁ` CËàoaH$ H$mo g§íbo{fV {H$`m& {H$E JE AÜ``Zmo§ go nVm Mbm {H$ CËàoaH$ Zo gwJ§{YV AmBgmogmBZoQ²>g Ho$ {bE 

CËH¥$ï CËàoaH$ J{V{d{Y H$m àXe©Z {H$`m, {Oggo hëH$r à{V{H«$`m {ñW{V`mo§ Ho$ VhV 1,3,5-Q>´m`{ab-AmBgmogm`Ý`yaoQ²>g H$r _mÌmË_H$ n¡Xmdma hwB©& 

BgHo$ Abmdm CËàoaH$ H$r Cƒ XjVm, M`ZmË_H$Vm Am¡a AÀN>r Vah go n{a^m{fV àH¥${V Zo {dñV¥V ̀ §ÌdV AÜ``Z H$r AZw_{V Xr& ̀ h nÕ{V 1,3,5- 

Q>´mB{ab-AmBgmogm`Ý`yaoQ²>g H$m CËnmXZ H$aZo Ho$ {bE EH$ ñWm`r Am¡a Hw$eb _mJ© àXmZ H$aVr h¡, Omo Cƒ M`ZmË_H$Vm, hëH$r à{V{H«$`m H$r {ñW{V 

Am ¡a àMwa Am ¡a bmJV à^mdr H ¡${ëe`_ CËàoaH$ O¡go bm^ àXmZ H$aVr h ¡& `h em oY CHEMCATCHEM OZ©b 

(https://doi.org/10.1002/cctc.202101788) _o§ àH$m{eV hwAm Wm&

Trimerization of aryl isocyanates into 1,3,5-triaryl isocyanurates is a significant transformation in organic chemistry, as 

it leads to the formation of compounds with a wide range of applications in the pharmaceutical and polymer sectors. 

However, the trimerization reaction is typically catalyzed by metal-containing catalysts that are often poorly defined 

and difficult to handle. To address this issue, the team at CSIR-NCL, led by Dr. Sakya S. Sen, for the first time, 

synthesized an alkaline earth-based, non-toxic, reusable catalyst to trimerize aryl-isocyanates. The performed studies 

revealed that the catalyst exhibited excellent catalytic activity for aromatic isocyanates, producing quantitative yields 

of 1,3,5-triaryl-isocyanurates under mild reaction conditions. Also, the catalyst's high efficiency, selectivity, and well-

defined nature allowed for detailed mechanistic studies. This methodology provides a sustainable and efficient route 

to produce 1,3,5-triaryl-isocyanurates, offering advantages such as high selectivity, mild reaction conditions, and 

abundant and cost-effective calcium catalysts. This research was published in the CHEMCATCHEM journal 

( ).https://doi.org/10.1002/cctc.202101788

An Efficient Alkaline Earth-based Catalyst for the Trimerization of 
Aryl-isocyanates Under Mild Reaction Conditions

S>m°. emŠ` Eg. goZ

hëH$r à{V{H«$`m {ñW{V`mo§ Ho$ VhV E{ab-AmBgmogmBZoQ²>g Ho$ {Q>´_amBOoeZ Ho$ {bE 
EH$ Hw$eb jmar` n¥Ïdr-AmYm{aV CËàoaH$

Dr. Sakya S. Sen
 ss.sen@ncl.res.in
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hëH$r à{V{H«$`m {ñW{V`mo§ Ho$ VhV CO2 Am¡a H2 go _oWZm°b H$m CËnmXZ CËàoaU _o§ EH$ Amdí`H$ MwZm¡Vr h¡& Bg àoaUm Ho$ gmW CO2 H$mo 

Hw$ebVmnyd©H$ _oWZm°b _o§ n{ad{V©V H$aZo Ho$ {bE {ñWa Am¡a Hw$eb CËàoaH$ {dH${gV H$aZo H$r {Xem _o§ AZwg§YmZ AmJo ~‹T> ahm h¡& Cg g§X^© _o§ S>m°. 

Ama. Z§{XZr Xodr Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo EH$ B§Q>a_oQo>{bH$ NiZn/TiO2 CËàoaH$ {dH${gV {H$`m, {OgZo {ZH$Q>-n{adoer` 

X~md {ñW{V`mo§ Ho$ VhV _oWZm°b _o§ CO2 ê$nm§VaU Ho$ {bE CËH¥$ï J{V{d{Y Am¡a M`ZmË_H$Vm {XImB©& emoYH$Vm©Amo§ Ûmam àXmZ H$r JB© ̀ §ÌdV A§VÑ©{ï 

CO2 ê$nm§VaU à{V{H«$`m _o§ em{_b O{Q>b à{V{H«$`m _mJmoª na àH$me S>mbVr h¡ Am¡a A§V{Z©{hV à{V{H«$`m V§Ì H$r ~ohVa g_P àXmZ H$aVr h¡& _oWZm°b 

_o§ CO2 ê$nm§VaU Ho$ {bE {dH${gV CËàoaH$ CËàoaH$ _o§ EH$ Amdí`H$ àJ{V H$m à{V{Z{YËd H$aVm h¡ Am¡a Bgo Co2 Cn`moJ Am¡a ZdrH$aUr` D$Om© 

ê$nm§VaU _o § ì`mdhm{aH$ AZwà`moJmo § Ho$ {bE EH$ AmemOZH$ Cå_rXdma ~ZmVm h¡& `h emoY CHEMCATCHEM OZ©b 

(https://doi.org/10.1002/cctc.202201150) _o§ àH$m{eV hwAm Wm&

S>m°. Ama. Z§{XZr Xodr

Production of methanol from CO2 and H2 under milder reaction conditions is an essential challenge in catalysis. With 

this motivation, research is progressing towards developing stable and efficient catalysts for converting CO2 into 

methanol efficiently. In that context, the team at CSIR-NCL, led by Dr. R. Nandini Devi, developed an intermetallic 

NiZn/TiO2 catalyst that showed excellent activity and selectivity for CO2 conversion to methanol under near-ambient 

pressure conditions. The mechanistic insights provided by the researchers shed light on the complex reaction 

pathways involved in the CO2 conversion reaction and provide a better understanding of the underlying reaction 

mechanisms. The developed catalyst for CO2 conversion to methanol represents an essential advance in catalysis and 

makes it a promising candidate for practical applications in CO2 utilization and renewable energy conversion. This 

research was published in the CHEMCATCHEM journal ( .https://doi.org/10.1002/cctc.202201150)

{ZH$Q>dVu X~md H$r {ñW{V _o§ CO2 Am¡a H2 go _oWZm°b Ho$ CËnmXZ 
Ho$ {bE EH$ Hw$eb CËàoaH$
An Efficient Catalyst for the Production of Methanol from CO2 
and H2 Under Near-ambient Pressure Conditions

Dr. R. Nandini Devi
 nr.devi@ncl.res.in
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àmonoZo{S>Amob (nrS>rAmo) EH$ _hËdnyU© agm`Z h¡ {OgH$m AZwà`moJ \$m_m©ñ`y{Q>H$ëg, gm¡§X`© àgmYZ, ImÚ Am¡a no` nXmW©, Am°Q>mo_mo~mBb Am{X g{hV 

{d{^Þ joÌmo§ _o§ hmoVm h¡& nrS>rAmo Ho$ CËnmXZ Ho$ nma§n{aH$ _mJmoª _o§ H$B© H${_`m§ h¡§, O¡go _h§Jm Am¡a J¡a-ZdrH$aUr` \$rS>ñQ>m°H$, _ëQ>rñQo>n Am¡a H$_ 

n`m©daU Ho$ AZwHy$b à{H«$`mE§, Am{X& Bg{bE, ZdrH$aUr` \$rS>ñQ>m°H$ go nrS>rAmo Ho$ CËnmXZ Ho$ {bE Hw$eb CËàoaH$ àUmbr Am¡a dZ-nm°Q> Am¡a 

n`m©daU-AZwHy$b VarHo$ {dH${gV H$aZo H$r {Xem _o§ AZwg§YmZ àJ{V H$a ahm h¡& Cg g§X^© _o§ S>m°. E_. ~mZy Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r 

Q>r_ Zo h{aV à{H«$`m H$m Cn`moJ H$aHo$ ewÕ gwH«$moO H$mo 1,2-nrS>rAmo _o§ dZ-nm°Q> ê$nm§VaU Ho$ {bE EH$ Hw$eb, nwZ: à`moÁ` {ÛYmVw CËàoaH$ {dH${gV 

{H$`m& {H$E JE AÜ``Zmo§ go nVm Mbm {H$ CËàoaH$ Zo CËH¥$ï CËàoaH$ J{V{d{Y àX{e©V H$r Am¡a Cƒ ê$nm§VaU Xa Ho$ gmW 1,2-nrS>rAmo H$r _mÌmË_H$ 

n¡Xmdma n¡Xm H$r& goë`wbmoO, ½byH$moO, \$«wŠQ>moO Am¡a dmñV{dH$ òmoV ~m`mo_mg O¡go {d{^Þ gãgQ>´oQ²>g na CËàoaH$ J{V{d{Y H$r ̂ r Om§M H$r JB©& ̀ h 

emoY ZdrH$aUr` g§gmYZmo§ go _yë`d{Y©V agm`Zmo§ Ho$ CËnmXZ Ho$ {bE A{YH$ Hw$eb Am¡a {Q>H$mD$ à{H«$`mAmo§ H$mo {dH${gV H$aZo _o§ _XX H$a gH$Vm h¡, 

Omo A{YH$ {Q>H$mD$ D$Om© ̂ {dî` _o§ ̀ moJXmZ XoJm& ̀ h emoY gñQo>Zo~b EZOu E§S> â`yëg OZ©b (https://doi.org/10.1039/D2S>E00610C) _o§ 

àH$m{eV hwAm Wm&

Propanediol (PDO) is an important chemical that finds applications in various sectors, including pharmaceuticals, 

cosmetics, food and beverages, automobiles, etc. The traditional routes for producing PDO offer several drawbacks, 

such as expensive and non-renewable feedstock, multistep and less environmentally friendly processes, etc. 

Therefore, research is progressing toward developing efficient catalyst systems and one-pot and environment-

friendly methods for producing PDO from renewable feedstock. In that context, the team at CSIR-NCL, led by Dr. M. 

Banu, developed an efficient, reusable bimetallic catalyst for the one-pot conversion of pure sucrose into 1,2-PDO 

using a green process. The performed studies revealed that the catalyst exhibited excellent catalytic activity and 

produced quantitative yields of 1,2-PDO with high conversion rates. The catalytic activity over various substrates such 

as cellulose, glucose, fructose, and real-source biomass was also investigated. This research could lead to developing 

more efficient and sustainable processes for producing value-added chemicals from renewable resources, 

contributing to a more sustainable energy future. This research was published in the SUSTAINABLE ENERGY and 

FUELS journal ( ).https://doi.org/10.1039/D2SE00610C

An efficient Catalyst and Green Process for Converting Sucrose into 
Propanediol Under Mild Reaction Conditions

S>m°. E_. ~mZy

hëH$r à{V{H«$`m {ñW{V`mo§ Ho$ VhV gwH«$moO H$mo àmonoZ{S>Amob _o§ n{ad{V©V H$aZo Ho$ {bE 
EH$ Hw$eb CËàoaH$ Am¡a h{aV à{H«$`m

Dr. M. Banu
 m.banu@ncl.res.in
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àË`j ~o§OrZ hmBS>´m°{ŠgboeZ {\$Zmob H$mo g§íbo{fV H$aZo _o§ EH$ _hËdnyU© à{V{H«$`m h¡, Omo ßbm{ñQ>H$, ao{OZ Am¡a \$m_m©ñ`y{Q>H$ëg g{hV {d{^Þ 

CËnmXmo§ Ho$ {Z_m©U Ho$ {bE Cn`moJ {H$`m OmZo dmbm EH$ _hËdnyU© agm`Z h¡& na§namJV ê$n go `h à{V{H«$`m H$R>moa n{a{ñW{V`mo§ Am¡a {dfmº$ 

A{^H$_©H$mo§ H$m Cn`moJ H$aHo$ H$r OmVr ahr h¡& Bg _wÔo H$mo hb H$aZo Ho$ {bE S>m°. gr. nr. {dZmoX Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo hëH$r 

à{V{H«$`m {ñW{V`mo§ Ho$ VhV EH$-MaUr` ~o§OrZ hmBS>´m°{ŠgboeZ à{V{H«$`m Ho$ {bE EH$ AË`{YH$ M`ZmË_H$ Am¡a Hw$eb noamoìñH$mBQ> CËàoaH$ 

{dH${gV {H$`m& CËàoaH$ Zo {\$Zmob {Z_m©U Ho$ à{V CËH¥$ï J{V{d{Y Am¡a M`ZmË_H$Vm àX{e©V H$r& AÜ``Z Ho$ ZVrOmo§ go nVm Mbm {H$ M`ZmË_H$Vm 

AZwHy$bZ _o§ Vmn_mZ, Am°ŠgrSo>§Q> H$r _mÌm, à{V{H«$`m g_` Am¡a Am°ŠgrSo>§Q> Omo‹S>Zo Ho$ VarHo$ O¡gr à{V{H«$`m {ñW{V`mo§ H$m à^md _hËdnyU© Wm& hëH$r 

à{V{H«$`m {ñW{V`mo§ Ho$ VhV CËàoaH$ H$m ~ohVa àXe©Z Am¡a {ñWaVm Bgo Am¡Úmo{JH$ n¡_mZo Ho$ AZwà`moJmo§ Ho$ {bE EH$ AmemOZH$ Cå_rXdma ~ZmVr h¡& 

AZwg§YmZ go {\$Zmob Am¡a AÝ` _hËdnyU© agm`Zmo§ Ho$ CËnmXZ Ho$ {bE A{YH$ {Q>H$mD$ Am¡a Hw$eb à{H«$`mE§ {dH${gV hmo gH$Vr h¡§& `h emoY 

CHEMISTRY-AN  ASIAN JOURNAL(https://doi.org/10.1002/asia.202200788) _o§ àH$m{eV hwAm Wm&

S>m°. gr. nr. {dZmoX

Direct benzene hydroxylation is a crucial reaction in synthesizing phenol, an important chemical used to manufacture 

various products, including plastics, resins, and pharmaceuticals. Traditionally, this reaction has been carried out 

using harsh conditions and toxic reagents. To address this issue, the team at CSIR-NCL, led by Dr. C. P. Vinod, 

developed a highly selective and efficient perovskite catalyst for the one-step benzene hydroxylation reaction under 

mild reaction conditions. The catalyst exhibited excellent activity and selectivity toward the phenol formation. The 

study results showed that the influence of reaction conditions such as temperature, amount of oxidant, reaction 

time, and mode of oxidant addition was crucial in selectivity optimization. The catalyst's superior performance and 

stability under mild reaction conditions make it a promising candidate for industrial-scale applications. The research 

could lead to developing more sustainable and efficient processes for producing phenol and other important 

chemicals. This research was published in CHEMISTRY-AN ASIAN JOURNAL

 ( ).https://doi.org/10.1002/asia.202200788

hëH$r à{V{H«$`m {ñW{V`mo§ Ho$ VhV {\$Zmob H$m CËnmXZ H$aZo Ho$ {bE 
~o§OrZ hmBS>´m°{ŠgboeZ Ho$ {bE EH$ Hw$eb noamoìñH$mBQ> CËàoaH$ Am¡a à{H«$`m
An Efficient Perovskite Catalyst and Process for Benzene 
Hydroxylation to Produce Phenol Under Mild Reaction Conditions

Dr. C. P. Vinod
 cp.vinod@ncl.res.in
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nmZr H$m hmBS>´moOZ Am¡a Am°ŠgrOZ _o§ BboŠQ>´mobmB{Q>H$ {d^mOZ ZdrH$aUr` g§gmYZmo§ go ñdÀN> B©§YZ H$m CËnmXZ H$aZo H$m EH$ AmemOZH$ gmYZ h¡& 

hmbm±{H$ Bg à{H«$`m _o§ Hw$N> ~mYmE± h¡§ {OÝho§ Xya {H$`m OmZm Mm{hE, O¡go CËàoaH$ gm_{J«`mo§ H$r Cƒ bmJV Am¡a gr{_V ñWm{`Ëd& Cg g§X^© _o§ S>m°. Ho$. 

goëdamO Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo Ob-{d^mOZ H$mo CËào{aV H$aZo Ho$ {bE J¡a-ßb¡{Q>Z_ g_yh YmVwAmo§ na AmYm{aV EH$ 

Hw$eb Am¡a {Q>H$mD$ {Û-H$m`m©Ë_H$ BboŠQ>´moH¡$Q>{bñQ> (Omo EZmoS> Am¡a H¡$WmoS> XmoZmo§ Va\$ H$m_ H$aVm h¡) {dH${gV {H$`m h¡& emoYH$Vm©Amo§ Zo {Û-

H$m`m©Ë_H$ BboŠQ>´moH¡$Q>{bñQ> H$mo EH$rH¥$V H$aHo$ nyU©-gob BboŠQ>´mobmBµOa H$m àXe©Z {H$`m Am¡a ~o§M_mH$© CËàoaH$ (Ama`y/gr|| nrQ>r/gr) na ~ohVa 

àXe©Z nm`m& BgHo$ Abmdm emoYH$Vm©Amo§ Ûmam àXmZ H$r JB© ̀ §ÌdV A§VÑ©{ï ̀ h g_PZo na àH$me S>mbVr h¡ {H$ H¡$go EH$ EH$b amgm`{ZH$ àUmbr 

{g§Wo{Q>H$ _mnX§S>mo§ H$mo Q²>`yZ H$aHo$ Xmo nyaH$ CËàoaH$ ì`dhma (Ob Am°ŠgrH$aU Am¡a H$_r) àX{e©V H$aVr h¡& Bg emoY go ñdÀN> D$Om© CËnmXZ Ho$ {bE 

bmJV à^mdr, Hw$eb Am¡a {Q>H$mD$ Ob {d^mOZ {dH${gV H$aZo _o§ _XX {_b gH$Vr h¡& `h emoY CHEMISTRYSELECT> OZ©b 

(https://doi.org/10.1002/slct.202201171) _o§ àH$m{eV hwAm Wm&

The electrolytic splitting of water into hydrogen and oxygen is a promising means of producing clean fuel from 

renewable resources. However, there are obstacles to this process that must be overcome, such as the high cost and 

limited durability of the catalyst materials. In that context, the team at CSIR-NCL, led by Dr. K. Selvaraj, developed an 

efficient and durable bi-functional electrocatalyst (that works on both anode and cathode side) based on non-

platinum group metals for catalyzing water-splitting reactions. The researchers demonstrated the full-cell 

electrolyzer by integrating the bi-functional electrocatalyst and found superior performance over the benchmark 

catalysts (Ru/C||Pt/C). Also, the mechanistic insights provided by the researchers shed light on understanding how a 

single chemical system exhibits two complementary catalytic behaviors (water oxidation and reduction) by tuning 

the synthetic parameters. This research could lead to developing cost-effective, efficient, and durable water splitting 

for c lean energy production.   This  research was publ ished in the CHEMISTRYSELECT journal

 (https://doi.org/10.1002/slct.202201171).

Industrially Attractive Bi-functional Electrocatalyst for Alkaline 
Water Splitting

S>m°. Ho$. goëdamO

jmar` Ob {d^mOZ Ho$ {bE Am¡Úmo{JH$ ê$n go AmH$f©H$ {Û-H$m`m©Ë_H$ BboŠQ>´moH¡$Q>{bñQ>

Dr. K. Selvaraj
 k.selvaraj@ncl.res.in
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S>m°. {dZ` E_. ^§S>mar

 g^r XdmAmo§ _o§ Q>mBn 2 _Yw_oh Ho$ {bE ì`mnH$ ê$n go BñVo_mb H$r OmZo dmbr Xdm _oQ \$m°{_©Z, Am_Vm¡a na An{eï Ob, gVhr Ob Am¡a 

nrZo Ho$ nmZr O¡go Ob _¡{Q>´Šg _o§ _hËdnyU© _mÌm _o§ nmB© JB© h¡& BgHo$ {bE Ob _¡{Q>´Šg go _oQ \$m°{_©Z H$mo hQ>mZo Ho$ {bE gab, bmJV à^mdr VarHo$ 

{dH${gV H$aZo H$r Amdí`H$Vm h¡& Cg g§X^© _o§ S>m°. {dZ` E_. ̂ §S>mar Ho$ ZoV¥Ëd _o§ grEgAmB©Ama-EZgrEb H$r Q>r_ Zo nm`bQ> ñVa na dmoaQo>Šg-

AmYm{aV hmBS>´moS>m`Zm{_H$ H¡${dQo>eZ {S>dmBg H$m Cn`moJ H$aHo$ An{eï Ob _o§ _oQ \$m°{_©Z Ho$ nyU© jaU Ho$ {bE gñVr Am¡a A{YH$ à^mdr àdmh 

CnMma nm`boQ>-ßbm§Q> ñHo$b (j_Vm, EH$ m3/h) H$m g\$bVmnyd©H$ àXe©Z {H$`m& {dH${gV aUZr{V H$_ CnMma bmJV Ho$ gmW _oQ \$m°{_©Z Ho$ 

_hËdnyU© jaU _o§ EH$ _hËdnyU© VËd Ho$ ê$n _o§ H$m`© H$aVr h¡& amgm`{ZH$ g§XyfU Ho$ {Ibm\$ EH$ à^mdr ~mYm àXmZ H$aHo$ ̀ h VH$ZrH$ no`Ob Amny{V© 

Am¡a _mZd ñdmñÏ` H$r gwajm Am¡a pñWaVm _o§ AZwà`moJ nm gH$Vr h¡& `h emoY B§S>{ñQ>´`b E§S> B§Or{Z`{a§J Ho${_H$b {agM© OZ©b 

(https://doi.org/10.1021/acs.iecr.2c02519) _o§ àH$m{eV hwAm Wm& 

Among all drugs, Metformin, a widely used medication for type 2 diabetes, has been commonly found in significant 

amounts in the water matrix, such as wastewater, surface water, and drinking water. This necessitates developing 

simple, cost-effective methods to remove metformin from the water matrix. In that context, the team at CSIR-NCL, 

led by Dr. Vinay M. Bhandari, successfully demonstrated the cheaper and more effective effluent treatment strategy 

for the complete degradation of metformin in the wastewater using the vortex-based hydrodynamic cavitation 
3device at a pilot-plant scale (capacity, one m /h). The developed strategy serves as a critical element in the significant 

degradation of metformin with low treatment costs. By providing an effective barrier against chemical 

contamination, this technology could find applications in the safety and sustainability  of the drinking water supply 

and human health. This research was published in the Industrial and Engineering Chemical Research journal 

( )https://doi.org/10.1021/acs.iecr.2c02519

Dr. Vinay M. Bhandari
vm.bhandari@ncl.res.in

_oQ \$m°{_©Z {S>J«oSo>eZ Ho$ {bE dmoaQo>Šg-AmYm{aV hmBS>´moS>m`Zm{_H$ Ho${dQo>eZ 
Vortex-Based Hydrodynamic Cavitation for Metformin Degradation

Research Publication
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Curiosity Driven Research
{Okmgm ào{aV AZwg§YmZ
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Resource Centers 

CËàoaH$ àm`mo{JH$ g§`§Ì (grnrnr) {d{dY CËàoaH$ R>mog nXmW© O¡go {H$ 

{OAmobmBQ²>g, {_plV Am°ŠgmBS>, pñnZob, _moZmo/~r YmVw, _mBH«$mo 

_ogmo H$ånmo{OQ>, AKwbZerb _moZmo/~r YmVw hoQ>amonm°brE{gS>, doñQ> Qw> 

doëW (~m`mo_mg/ MrZr{_År/âbmB©Eoe go {OAmobmBQ²>g) BË`m{X H$mo 

H«$_~Õ VarHo$ go (J«m_ go {H$J«m _mn ) _mnZo H$r EH$ {d{eîQ> gw{dYm h¡& 

grnrnr CËàoaH$ gyÌrH$aU O¡go , ñ\$moamoZmBµOa, ए�स�डर

ZmoS²>`ybmBOa, noboQ>mBOoeZ _erZ BË`m{X gw{dYmAmo§ go gwgpÁOV h¡ &

{dËVr` df© 2022-23 _o§ {ZåZ{b{IV à_wI J{V{d{Y`m± g§Mm{bV 

H$r JB© :
1 {H$bmoJ«m_ n¡_mZo na J¡g n¥W¸$aU Ho$ {bE E§S>-Qy>-E§S> 

grEgAmB©Ama-EZgrEb Na-LSX Am¡a Li-LSX {OAmobmBQ> H$U 

àm¡Úmo{JH$r H$m {dH$mg (N2/O2; CO2/CH4; CO2/H2), `h 

àm¡Úmo{JH$r bmBgo§g/gh-{dH$mg Ho$ {bE V¡`ma h¡&

^maVr` dm`w goZm, Zm{eH$, 11 g§MmbZ ~og {S>nmo Ho$ {bE {_J-29 

dm`w`mZ H$m {OAmobmBQ> H$m`mH$ën {H$`m J`m &

grEgAmB©Ama-EZgrEb Zo L>i-L>S>X {OAmobmBQ> H$U Ho$ gmW hdm 

_o§ g§Ho$§{ÐV dmñV{dH$ Am°ŠgrOZ Ûmam _o{S>H$b J«oS> Am°ŠgrOZ (>93% 

ewÕ) H$m CËnmXZ {H$`m& ̀ h grEgAmB©Ama-EZgrEb Am¡a EZgrEb 

do§Ma go§Q>a H$m g§`wŠV à`mg Wm&

^maVr` CÚmoJ Ho$ {bE α-Pinene isomerization go 

Camphene Ho$ {bE Q>mBQo>{Z`_ Am°ŠgmBS> (TiO2)  na AmYm{aV 

CËàoaH$ H$m {dH$mg&

�
^maVr` CÚmoJ Ho$ {bE Amo{bH$+ {bZmo{bH$ Aåb AmBgmo_oamBOoeZ 

go AmBgmo- ñQ>r`{aH$ Aåb {OAmobmBQ> (Ferrierite/ZSM-35) 

H$m {dH$mg {H$`m& (Omar J{V{d{Y)

^maVr` CÚmoJ Ho$ {bE nmda g§`§Ì âbmB©Ee H$m {OAmobmBQ> (A Am¡a 

X) _o§ ê$nm§VaU & (Omar J{V{d{Y)

ßbmpñQ>H$ {ZjonU grEgAmB©Ama-{_eZ _moS> àmoJ«m_ Ûmam {OAmobmB©Q> 

(ZSM-2) H$r V¡`mar &

`hm§ Hw$N> ZB© A{V{aŠV gw{dYmE§ Omo‹S>r JB©   
1.  100 brQ>a/K§Q>m j_Vm dmbm S>rE_ Ob g§`§Ì
2.  5 brQ>a/~¡M H$r Ý`yZV_ j_Vm dmbm {\$ëQ>a àog
3.  nrEgE BH$mB© 

Catalyst Pilot Plant (CPP) is a unique facility to stepwise 

scale up (gm to kg scale) of different catalytic solid 

materials such as zeolites, mixed oxides, spinels, 

mono/bi metallic, micro-meso composites, in-soluble 

mono/bi metallic heteropolyacids, waste to wealth 

(biomass/kaolin/flyash to zeolites) etc. CPP is also well 

equipped with catalyst formulation facilities such as 

extruder, spheronizer, nodulizer, pelletization 

machine etc.

In the fiscal year 2022-23 following major activities 

were carried out:

Development of End-to-End CSIR-NCL Na-LSX and Li-

LSX Zeolite Granule Technology for Gas Separation 

(N2/O2; CO2/CH4; CO2/H2) at 1kg scale. Technology is 

ready for Licensing/Co-development.

Zeolite Rejuvenation of MiG-29 Aircraft for 11 Base 

Depot, Indian Air Force, Nashik.

Production of Medical Grade Oxygen (>93% pure) from 

air in actual Oxygen Concentrator loaded with CSIR-

NCL Li-LSX Zeolite Granule. This was joint effort 

between CSIR-NCL and NCL Venture Center.

Development of TiO2 based catalyst for α-Pinene 

isomerization to Camphene for Indian Industry.

Development of Zeolite (Ferrierite/ZSM-35) for Oleic + 

Linoleic Acid isomerization to Iso-stearic Acid (ongoing 

activity) for Indian Industry.

Transformation of Power Plant Flyash to Zeolites (A 

and X) (ongoing activity) for Indian Industry.  

Preparation of zeolite (ZSM-2) for Plastic Depolymeri -

sation CSIR-Mission Mode Programme. 

Here are some new facilities added:

1.   DM Water Plant with capacity of 100lit/h.

2.   Filter Press with minimum capacity of 5 lit /batch.

3.   PSA unit.

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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From identifying the compound to its structural 

determination, researchers have to take recourse to 

analytical equipment today. Hence, analytical 

instruments play a vital role in the R&D of new 

molecules, processes and products. The Central 

Analytical Facility (CAF) of CSIR-National Chemical 

Laboratory is a sophisticated analytical facility that 

hosts an array of state-of-the-art analytical equipment. 

It is dedicated to providing high-quality analytical 

research and technical services, along with a high level 

of expertise and guidance to its users. It houses high-

end mass spectrometers, electron microscopes 

(TEM/SEM/Confocal/Optical), X-ray diffractometers 

(Single crystal and powder), an X-ray photoelectron 

spectrometer (XPS), X-ray tomography, NMR (solution 

and solid states), IR, UV-Vis, Raman, Fluorescence 

spectrometers, and Thermal analysis equipment (STA, 

TGA, DSC). It has been established to cater to the 

analytical needs of the researchers at CSIR-NCL, as well 

as external researchers (universities, colleges, other 

research institutions, start-ups and industries). The 

main objective of creating this facility is to facilitate and 

enhance the equipment's utilization by providing users 

with uninterrupted and easy access. The scientists/ 

staff associated with the facility are committed to 

delivering research collaboration, technical support, 

advice, education and training to researchers and 

external clients for their analytical needs. 

The facility accepts industry projects, consulting work, 

and general analytical services for external clients in 

various analytical techniques, including spectroscopy, 

thermal, chromatography, mass spectrometry, X-ray 

crystallography, electron microscopy, etc., on a 

chargeable basis. The internal users (CSIR-NCL) need to 

book their slots or submit their requisitions to access 

each facility through an online portal. At the same time, 

external users need to obtain the login/password after 

doing some paperwork at the center to book their 

slots. They can also directly contact the in charge 

emoYH$Vm©Amo§ H$mo AmO ̀ m¡{JH$mo§ H$r nhMmZ H$aZo go boH$a g§aMZmË_H$ 

{ZYm©aU VH$ {díbofUmË_H$ CnH$aUmo§ H$m ghmam boZm n‹S>Vm h¡& 

Bg{bE ZE AUwAmo§, à{H$`mAmo§ Am¡a CËnmXmo§ Ho$ AZwg§YmZ Ed§ {dH$mg 

_o § {díbofUmË_H$ CnH$aU _hËdnyU© ^y{_H$m {Z^mVo h¡ §& 

grEgAmB©Ama-amîQ—r` amgm`{ZH$ à`moJembm H$r Ho$ §Ðr` 

{díbofUmË_H$ gw{dYm (CAF) EH$ n{aîH¥$V {díbofUmË_H$ gw{dYm h¡, 

Omo AË`mYw{ZH$ {díbofUmË_H$ CnH$aUmo§ H$r EH$ loUr H$m Am`moOZ 

H$aVr h¡& `h AnZo à`moJH$Vm©Amo§ H$mo CÀM ñVa H$r {deofkVm Am¡a 

_mJ©Xe©Z Ho$ gmW-gmW  CÀM JwUdËVm dmbo {díbofUmË_H$ AZwg§YmZ 

Am¡a VH$ZrH$r godmE§ àXmZ H$aZo Ho$ {bE g_{n©V h¡& Bg_o§ hmB©-E§S> 

_mg ñnoŠQ>—mo_rQ>a, BboŠQ>—m°Z _mBH«$moñH$mon (Q>rB©E_/ EgB©E_/ 

H$m°Z\$moH$b/Am°pßQ>H$b), EŠg-ao {S\$>\«$oŠQ>mo_rQ>a ({g§Jb pH«$ñQ>b 

Am¡a nmCS>a), EŠg-ao \$moQ>moBboŠQ>m°Z ñnoŠQ>—mo_rQ>a (XPS), EŠg-ao 

Q>mo_moJ«m\$r, EZE_Ama (g_mYmZ Am¡a `Wm©W AdñWmE±), AmB©Ama, 

`ydr-{dµO, a_Z, âbmoamogo§g ñnoŠQ>—mo_rQ>a Am¡a W_©b {díbofU 

CnH$aU (STA, TGA, DSC) gpå_{bV h¡& BgH$r ñWmnZm 

grEgAmB©Ama-EZgrEb Ho$ emoYH$Vm©Amo§ Ho$ gmW-gmW ~mø 

emoYH$Vm©Amo§ ({díd{dÚmb`mo§, H$m°boOmo§, AÝ` AZwg§YmZ g§ñWmZmo§, 

ñQ>mQ>©-An Am¡a CÚmoJmo§) H$r {díbofUmË_H$ Amdí`H$VmAmo§ H$mo nyam 

H$aZo Ho$ {bE H$r JB© h¡& Bg gw{dYm Ho$ {Z_m©U H$m _w»` bú` 

à`moJH$Vm©Amo§ H$mo {Za§Va Am¡a gab àdoe àXmZ H$aHo$ CnH$aU Ho$ 

Cn`moJ H$mo gw{dYmOZH$ ~ZmZm Am¡a ~‹T>mZm h¡ & gw{dYm go g§~§{YV 

d¡km{ZH$/ H$_©Mmar AZwg§YmZ gh`moJ, VH$ZrH$r ghm`Vm, gbmh, 

{ejm àXmZ H$aZo Am¡a emoYH$Vm© Am¡a ~mø J«mhH$mo§ H$mo CZH$r 

{díbofUmË_H$ Amdí`H$VmAmo§ hoVw à{ejU XoZo Ho$ {bE à{V~Õ h¡§& ̀ h 

gw{dYm ñnoŠQ>—moñH$monr, W_©b, H«$mo_¡Q>moJ«m\$r, _mg ñnoŠQ>—mo_oQ>—r, EŠg-ao 

pH«$ñQ>bmoJ«m\$r, BboŠQ>—m°Z _mBH«$moñH$monr BË`m{X g{hV {d{^Z 

{díbofUmË_H$ VH$ZrH$mo§  _o§ ~mø J«mhH$mo§ Ho$ {bE CÚmoJ n{a`moOZmAmo§, 

nam_e© H$m`© Am¡a gm_mÝ` {díbofUmË_H$ godmAmo§ H$mo ewëH$ Ho$ AmYma 

na ñdrH$ma H$aVr h¡& Am§V{aH$ à`moJH$Vm©Amo§ (grEgAmB©Ama-

EZgrEb) H$mo EH$ Am°ZbmBZ nmoQ>©b Ho$ _mÜ`_ go g^r gw{dYm VH$ 

nhw§MZo Ho$ {bE AnZo ñQ>m°b ~wH$ H$aZo ̀ m AnZr _m§Jo àñVwV H$aZo H$r 

Amdí`H$Vm h¡& Cgr g_` _o§ ~mø à`moJH$Vm©Amo§ H$mo AnZo ñQ>m°b ~wH$ 

H$aZo Ho$ {bE Ho$§Ð _o§ Hw$N> H$mJOr H$ma©dmB© H$aZo Ho$ ~mX 

bm°{JZ/nmgdS>© àmßV H$aZm hmoJm& do nam_e© Am¡a BÀNw>H$ 

{díbofUmË_H$ godmAmo§ Ho$ {bE gw{dYm Ho$ {deof à^mar go grYo g§nH$© 

 
Central Analytical Facility Ho$§Ðr` {díbofUmË_H$ gw{dYm

Resource Centers 
g§gmYZ Ho$§Ð
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^r H$a gH$Vo h¡& Bg g§ñWmZ Ho$ g^r emoYH$Vm©Amo§ H$mo AmYw{ZH$ 

AZwg§YmZ Ho$ {bE grEgAmB©Ama-EZgrEb _o§ _m¡OyX AË`mYw{ZH$ 

CnH$aU H$r {dñV¥V l¥§Ibm _o§ ghO Am¡a g\$bVmnyd©H$ àdoe {_b 

gHo$,  ̀ h gw{ZpüV H$aZm Bg gw{dYm H$r ñWmnZm H$m CÔoí` h¡ &

{díbofU {H$E JE ~mø Z_yZmo§ H$r Hw$b g§»`m = 1138

~mø J«mhH$mo§ go A{O©V Hw$b Am` = ê$. 52, 88,790/-

of  the  specialized facility for consulting and interested 

analytical services. The goal of establishing this facility 

is to ensure that the wide array of state-of-the-art 

equipment present at CSIR-NCL can be seamlessly and 

effectively accessed for cutting-edge research by all 

researchers at this institute.

Total number of External sample analysed = 1138

Total Revenue Generated from External Clint = Rs. 52, 

88,790/- 

Am¡Úmo{JH$ gyú_Ordmo§ H$m amîQ>—r` g§J«h (EZgrAmB©E_) EH$ amîQ>—r` 

gw{dYm Am¡a H$mof h¡ Omo CÚmoJmo§ Am¡a e¡j{UH$ g_wXm` Ho$ {bE dmñV{dH$ 

Am¡a Am¡Úmo{JH$ ê$n go _hËdnyU© gyú_Ordmo§ Ho$ n¥WH$rH$aU, g§ajU 

Am¡a {dVaU Ho$ {bE g_{n©V h¡ & EZgrAmB©E_ Ho$ dV©_mZ g§J«h _o§ 

OrdmUw, H$dH$, EpŠQ>Zmo_mB{gQ>rO,`rñQ> Am¡a e¡dmb g{hV bJ^J 

5000 AmBQ>_ em{_b h¡ & BgHo$ A{V{aŠV OrZmoQ>mB{nH$ Am¡a 

\\$oZmoQ>mB{nH$ npÕ{V`mo§ go gyú_Ordmo§ H$r nhMmZ Am¡a XrY©H$m{bH$  

g§ajU ({b`mo{\$bmBOoeZ) go g§~§{YV godmE§ ^r EZgrAmB©E_ Ûmam 

àXmZ H$r OmVr h¡ & 1000 Ho$ H$ar~-H$ar~ OrdmUwAmo§ H$r d¥pÕ H$r 

Amny{V© JB© Am¡a bJ^J 250 H$r nhMmZ H$r JB© & EZgrAmB©E_  Zo Xoe 

_o§ AJ«Ur H$mof ~ZZo Ho$ {bE Am¡Úmo{JH$ Am¡a e¡j{UH$ joÌ H$r YZny{V© 

Ho$ {bE  (ê$. 440 bmI ) Am` A{O©V H$r h¡ & BgHo$ O¡d g§gmYZmo§ 

H$r {d{dYVm Am¡a JwUdËVm à~§YZ EZgrAmB©E_ H$mo {dkmZ, Am¡fYr` 

à`moJembmE§, amîQ>—r` {ZX}e Ho$§Ðmo§ Ho$ gmW-gmW Am¡Úmo{JH$ gmPoXmamo§ 

Ho$ {bE A§Vam©îQ>—r` ñVa na  à{gÕ  ny{V©H$Vm© àXmZ H$aVo h¡ & 

EZgrAmB©E_ dë©S> \$oS>aoeZ Am°\$ H$ëMa H$boŠeZ (S>ãë`yE\$grgr) 

H$m EH$ g§~Õ gXñ` h¡ &

Am¡Úm{JH$ gyú_Ordmo§ H$m amîQ>—r` g§J«h/  

National Collection of Industrial Microorganisms 

(NCIM) is a national facility and repository dedicated to 

isolation, preservation and distribution of authentic 

and industrially important microbial strains to 

industries and academia. NCIM collection currently 

comprises almost 5000 items, including Bacteria, 

Fungi, Actinomycetes, Yeasts and Algae. Additionally 

also caters services related to microbial identification 

by genotypic and phenotypic methods, and long term 

preservation (lyophilization). Nearly, 10,000 cultures 

were supplied and around 250 were identified. NCIM 

has earned significant cash flow (Rs. 440 Lakhs) of 

revenue from Industrial and academic sector to 

become a pioneer repository in the country. The 

diversity and quality management of its bioresources 

render the NCIM an internationally known supplier for 

science, pharmaceutical laboratories, national 

reference centers, as well as industrial partners. NCIM 

is an affiliate member of World Federation of Culture 

Collection (WFCC).

Resource Centers 
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Digital Information Resource Center (DIRC) is 

continuously in the process of visualizing, anticipating 

and defining ICT needs of the lab and setting up its 

efficient and reliable infrastructure to improve the 

operational efficiency, convenience, speed & security. 

While managing IT infrastructure of the lab, center 

takes care of planning, installation, operation as well as 

maintenance of necessary hardware, software as well 

as human ware of all the IT assets. DIRC also maintain 

online applications like EMIS, PIR, MIS, Indent 

management etc. for various departments and 

Scientist for their day to day activities.

Some of the highlighting activities in the year 2022-23 

are as follows:

It maintained two data centers consisting of more than 

hundred server/storage and network devices as well as 

essential non-IT infrastructure consisting of high end 

UPS, PAC, VESDA, Surveillance, fire detection, access 

control systems, etc. located at DIRC. It managed 

maintenance of more than thousand desktop/laptop 

PCs, printers and other computer peripherals in the lab. 

The center maintained the DATA CENTER, located at 

the newly constructed 'Convergence' building, while 

ensuring its 24x7 availability for the computational 

scientists in the lab. We maintained latest version 

'Quick Heal' antivirus software, in order to provide 

virus-free network environment in the lab. The center 

has provided/altered 50+ new LAN ports at various 

locations in the lab/guest house –Managed balancing 

and scheduling of dedicated Internet leased lines from 

two service providers, ensuring 24x7 Internet 

requirements/applications of the lab. It maintained 

surveillance system consisting of more than sixty IP 

based Indoor/Outdoor cameras in the lab, guest house 

and hostel. DIRC looked after web based 'Access 

Control  & Time Management'  system, while 

maintaining more than twenty biometric readers, 

installed at various locations in the lab. It has managed 

100+ Wi-Fi devices installed at various locations to 

provide Internet in the areas such as divisional conf. 

rooms, corridors, PAML Building, guest house, hostels, 

etc.

A§H$r` gyMZm g§gmYZ Ho$§Ð (S>rAmB©Amagr) à`moJembm H$r AmB©grQ>r 

Amdí`H$VmAmo§ H$mo XoIZo, nydm©Zw_mZ bJmZo Am¡a n{a^m{fV H$aZo VWm 

n{aMmbZ XjVm, gw{dYm, J{V Am¡a gwajm _o§ gwYma H$aZo Ho$ {bE AnZo 

Hw$eb Am¡a {dídgZr` AmYma^yV g§aMZm H$r ñWmnZm àpH«$`m _o§ 

bJmVma H$m`©aV h¡&  à`moJembm Ho$ AmB©Q>r H$r AmYma^yV g§aMZm H$m 

à~§YZ H$aVo g_` Ho$§Ð g^r AmB©Q>r g§npÎm`mo§ H$r `moOZm, ñWmnZm, 

g§MmbZ Ho$ gmW-gmW Amdí`H$ hmS>©do`a, gm°âQ>do`a Ho$ aIaImd Ho$ 

gmW øy_Zdo`a H$m ̂ r »`mb aIVm h¡& gmW hr S>rAmB©Amagr {d{^ÝZ 

{d^mJmo§ Am¡a d¡km{ZH$mo§ Ho$ {bE CZH$r {XZ-à{V{XZ H$r J{V{d{Y`mo§ Ho$ 

{bE B©E_AmB©Eg, nrAmB©Ama, E_AmB©Eg Ed§ B§So>§Q> à~§YZ BË`m{X O¡go 

Am°ZbmBb EßbrHo$eZmo§ H$mo ̂ r ì`dpñWV aIVm h¡ & 

df© 2022-23 H$r Hw$N> à_wI J{V{d{Y`m± Bg àH$ma h¡ : 

S>rAmB©Amagr _o§ pñWV gm¡ go A{YH$ gd©a/ñQ>moaoO Am¡a ZoQ>dH$© 

CnH$aUmo§ Ho$ gmW-gmW hmB© E§S> `ynrEg, nrEgr, drAmB©EgS>rE, 

{ZarjU, AmJ H$m nVm bJmZm, EŠgog H§$Q>—mob {gñQ>_ BË`m{X go ̀ wŠV 

Xmo So>Q>m Ho$§Ð H$m ̂ r aIaImd BZHo$ Ûmam {H$`m OmVm h¡ & ̀ h à`moJembm 

_o§ pñWV hOmamo§ go A{YH$ So>ŠgQ>m°n/b¡nQ>m°n H$åß`yQ>a, pào§Q>a Am¡a 

AÝ` H$åß`yQ>a Ho$ ghm`H$ CnH$aUmo§ Ho$ aIaImd H$m à~§YZ H$aVo h¡& 

Ho$§Ð Ûmam Zd{Z{_©V "H$ÝdO]g' ̂ dZ _o§ pñWV So>Q>m Ho$§Ð H$m aIaImd 

H$aVo hwE à`moJembm _o§ H$åß`yQo>eZb d¡km{ZH$mo§ Ho$ {bE BgH$r 24x7 

CnbãYVm gw{Zí{MV H$aVo h¡& h_Zo à`moJembm _o§ dm`ag _wŠV ZoQ>dH$© 

dmVmdaU àXmZ H$aZo Ho$ {bE Z`m g§ñH$aU "p¹ H$ hrb' E§Q>rdm`ag 

gm°âQ>do`a H$m aIaImd ~ZmE aIm & Ho$§Ð Zo à`moJembm/A{V{W J¥h _o§ 

{d{^ÝZ ñWmZmo§ na 50 go A{YH$ Z`o LAN nmoQ>© àXmZ/n{ad{V©V {H$E 

h¡& Xmo godm àXmVmAmo§ go g_{n©V B§Q>aZoQ> brÁS> bmBZmo§ Ho$ g§VwbZ Am¡a 

gyMr H$m à~§YZ {H$`m, {Oggo à`moJembm H$r 24x7 B§Q>aZoQ> 

Amdí`H$VmAmo§/AZwà`moJmo§ H$mo gw{ZpüV {H$`m Om gHo$ & à`moJembm, 

A{V{WJ¥h Am¡a hmoñQ>b _o§ gmR> go A{YH$ AmB©nr AmYm{aV 

BZS>moa/AmCQ>S>moa H¡$_amo§ go ̀ wŠV {ZarjU àUmbr H$m aIaImd H$aVo 

h¡ & à`moJembm _o§ {d{^ÝZ ñWmZmo§ na ñWm{nV ~rg go A{YH$ 

~m`mo_oQ>«rH$ arS>a, do~ AmYm{aV "EŠgog H§$Q>—mob Am¡a g_` à~§YZ 

àUmbr H$m aIaImd S>rAmaAmB©gr Ûmam {H$`m OmVm h¡& BZHo$ Ûmam 

{d^mJr` gå_obZ H$j, H$m°{aS>moa, nrEE_Eb ^dZ, A{V{W J¥h, 

hmoñQo>b BË`m{X O¡go {d{^ÝZ ñWmZmo§ na gm¡ go A{YH$ dmB©-\$mB© 

CnH$aU ñWm{nV {H$`o h¡&  

Resource Centers 
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The KRC/Library of CSIR-NCL, Pune holds 54884 books, 

3000 e-books, 80494 bound volumes, 2545 Theses, 

4400 Reports, around 2500 lab books. During the year, 

more than 45 books, 45 theses, 54 bound volumes and 

30 Hindi books were added in the library collection.

Library Team has designed a robust e-platform for all 

Library Management activities for maintaining Library 

Website, Holdings, Publications Data & Research 

Output through open source softwares i.e. KOHA, 

DSPACE, DRUPAL etc.

KRC/Library subscribes to several e-resources for the 

users of CSIR-NCL through NKRC consortium. To 

provide state-of-the-art services to the users, 

KRC/Library arranges author workshops, training 

programs & technical sessions, seminars, book review 

talks for the effective utilization of subscribed 

databases and e-resources by the library & inculcating 

readings habits amongst the NCL scientific community.

Through CSIR-NKRC consortia, users get access to 

range of e-journals & e-databases from different 

leading international publishers. During the year, users 

were able to access more than 750 e-journals from 

leading foreign publishers such as ACS, AIP, APS, IEEE, 

Royal Society of Chemistry, IOP-Science, Science 

Magazine, Springer/Springer-Nature, Thieme , Wiley, 

Oxford University Press, Taylor & Francis, ASTM 

standards. Various popular print journals (Indian & 

International) were also subscribed.

The library also subscribe to several specialized 

databases such as iThenticate plagiarism software, 

Grammarly Software, Web of Science Database, Sci-

Finder Database, Orbit Intelligence Questel Database 

and Derwent Innovations Database. The access to 

these databases is provided through username/ 

password or through designated NCL IP range.

grEgAmB©AmB©-EZgrEb, nwUo Ho$  Ho$Amagr/nwñVH$mb` _o§ 54884 

nwñVHo$§, 3000 B©-nwñVHo$§, 80494 ~mC§S>  dm°ë`y_, 2545 Wr{gg, 

4400 {anmoQ>©,  bJ^J 2500 à`moJembm nwñVHo$§ aIr h¡ & df© Ho$ 

Xm¡amZ nwñVH$mb` g§J«h _o§ 45 go A{YH$ nwñVHo$§, 45 Wr{gg, 54 

~mC§S> dm°ë`y_ Am¡a 30 {h§Xr nwñVHo$§ em{_b H$r JB© h¡&

nwñVH$mb` dJ© Zo gmd©O{ZH$ ñÌmoV gm°âQ>do`a O¡go KOHA, 

DSPACE, DRUPAL BË`m{X Ho$ _mÜ`_ go nwñVH$mb` do~gmBQ>, 

CnbpãY`m§, àH$meZ So>Q>m Am¡a AZwg§YmZ AmCQ>nwQ> O¡gr g^r 

nwñVH$mb` à~§YZ J{V{d{Y`mo§ H$mo ~ZmE aIZo Ho$ {bE EH$ gwÑ‹T> B©-

ßboQ\$m_© ~Zm`m h¡ &

Ho$Amagr/nwñVH$mb` Zo NKRC (EZHo$Amagr) g§K Ho$ _mÜ`_ go 

grEgAmB©Ama-EZgrEb Ho$ à`moJH$Vm©Amo§ Ho$ {bE {d{^ÝZ B©-

g§gmYZmo§ H$r gXñ`Vm br h¡& à`moJH$Vm©Amo§ H$mo AË`mYw{ZH$ godmE§ 

àXmZ H$aZo Ho$ {bE nwñVH$mb` Ûmam gXñ`Vm àmßV So>Q>m~ogmo§ Am¡a B©- 

g§gmYZmo§ Ho$ à^mdr à`moJ Am¡a EZgrEb Ho$ d¡km{ZH$ g_yh Ho$ ~rM 

AÜ``Z àd¥pÎm`mo§ H$mo A§V{Z©{dîQ> H$aZo Ho$ {bE boIH$ H$m`©embmE§, 

à{ejU H$m`©H«$_mo§ Am¡a VH$ZrH$r gÌmo§, go{_Zmamo§, nwñVH$ g_rjm 

dmVm©Amo§ H$r ì`dñWm nwñVH$mb`  H$aVm h¡&

grEgAmB©Ama-EZHo$Amagr g§K Ho$ _mÜ`_ go à`moJH$Vm©Amo§ H$mo 

{d{^ÝZ à_wI A§Vam©îQ>—r` àH$meH$mo§ Ho$ B©-npÌH$mAmo§ Am¡a B©-So>Q>m~ogmo§ 

H$r loUr _o§ àdoe {_boJm& df© Ho$ Xm¡amZ à`moJH$Vm© EgrEg, EAmB©nr, 

EnrEg, AmB©B©B©, am°`b gmogm`Q>r Am°\$  Ho${_ñQ>—r, AmB©Amonr-{dkmZ, 

{dkmZ npÌH$m,dg§V/dg§V àH¥${V,Wr_, {dbo, Am°Šg\$moS>© ̀ y{Zd{g©Q>r 

àog, Q>m`bm°a Am¡a \$«m§{gg, EEgQ>rE_ _mZH$mo§ O¡go à_wI {dXoer 

àH$meH$mo§ VH$ nhw§MZo _o§ gj_ hmoJo§& gmW hr {d{^ÝZ bmoH${à` _w{ÐV 

n{ÌH$mAmo§ (^maVr` Am¡a A§Vam©îQ—r`) H$r gXñ`Vm br JB©&

BgHo$ gmW hr nwñVH$mb` {deof So>Q>m~ogmo§ H$r ̂ r gXñ`Vm boVm h¡ O¡go 

{H$ iT henticate ßboO{aO_  gm°âQ>do`a, J«m_abr gm°âQ>do`a, do~ 

Am°\$ gmB§g So>Q>m~og, gmB§g \$mB§S>a So>Q>m~og, Am°{~©Q> B§Qo>{bOo§g 

ŠdoñQo>b  So>Q>m~og Am¡a So>ado§Q> BZmodoeZ So>Q>m~og & BZ So>Q>m~og _o§ àdoe 

à`moJH$Vm© Zm_ /nmgdS>© ̀ m {Z`wŠV EZgrEb AmB©nr loUr Ho$ _mÜ`_ 

go {H$`m OmVm h¡ 

kmZ g§gmYZ Ho$§Ð 
 

Knowledge Resource Center
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AZwg§YmZ Ed§ {dH$mg H$r J{V{d{Y`mo§ Ho$ gwMmê$ g§MmbZ Ho$ {bE 

AmB©EbEb,EgS>rAmB©, S>rS>rEg, grEEg, O¡gr g§X^© godmE§ àXmZ 

H$aZo Ho$ gmW hr AZwg§YmZ Ed§ {dH$mg Ho$ {bE X¡{ZH$ AmYma na 

gm{hpË`H$ ImoO, J«§WgyMr/gmB§Q>—mo_o{Q>—H$m {díbofU {H$`m Om ahm h¡& 

nwñVH$mb` CZ XñVmdoOmo§ Ho$ {bE à`moJH$Vm©Amo§ H$mo A§Va nwñVH$mb` 

FU H$r gw{dYm ^r àXmZ H$amVr h¡ Omo grEgAmB©Ama-EZgrEb 

nwañVH$mb` _o§ CnbãY Zhr§ h¡ & AZwg§YmZ Ed§ {dH$mg Ho$ à^mdr 

àXe©Z Ho$ g§~§Y _o§ d¡km{ZH$ g_wXm` H$r Amdí`H$VmAmo§ H$mo g§VwîQ> 

H$aZo Ho$ {bE ~‹S>r g§»`m _o§ AZwamoY H$aZo na 1613 n{ÌH$m boImo§, 86 

^maVr`/A§Vam©îQ>—r` _mZH$mo§, 22 Wr{gg, 113 B©-nwñVH$mo§, 13 {anmoQ>moª 

Am¡a 99 noQo>§Q>mo§ H$mo nwñVH$mb` H$_©Mm{a`mo§ Ûmam g§^mbm J`m & BgHo$ 

gmW hr nwñVH$mb` Ûmam {d{^ÝZ {dXoer ̂ mfm Ho$ noQo>§Q>mo§ Am¡a boImo§ O¡go 

O_©Z, ê$gr, \$«o§M, OmnmZr, MrZr go A§J«oOr ̂ mfm _o§ AZwdmX H$r godm 

^r àXmZ H$r OmVr h¡ 

For smooth functioning of R&D activities, services like 

ILL, SDI, Translation, DDS, CAS, Reference being 

provided along with Literature Search, Bibliometric/ 

Scientometric analysis being performed on daily basis 

for R&D. Library provides Inter Library Loan facilities to 

users for the documents which are not available in 

CSIR-NCL library. Large number of requests 1631 journal 

articles, 86 Indian/International standards, 22 theses, 

113 e-books, 13 reports and 99 patents were handled by 

the library staff for satisfying the needs of scientific 

community regarding effective performance for R&D. 

Library has also provided translation service for various 

foreign language patents and articles such as German, 

Russian, French, Japanese, Chinese to English 

language.

Resource Centers 
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The Technology Management Group (TMG) at CSIR-

NCL acts as a bridge between CSIR-NCL and external 

stakeholders (industries, start-ups, individual 

innovators, government ministries, NGOs, etc.). CSIR-

NCL is constantly looking for partners that have 

interests overlapping with what is being done at the lab 

and will quickly reach customers. The role of TMG is to 

actively manage these partnerships, and work with the 

stakeholders to provide value to society. 

Some of the routinely done tasks at TMG are: 

• TMG manages all client interactions and 

technology-related matters at CSIR-NCL
• Handles contracts, licensing, marketing and 

innovation management
• Functions as a think-tank, formulates strategy 

and road-mapping for CSIR-NCL 
• Conducts techno-commercial assessments, 

market research & tracks innovation trends 
• Undertakes projects in innovation manag-

ement, tech transfer and policy
• Conducts capacity building courses, work-

shops in technology transfer, innovation 

management and professional development

Each client and each partner have specific needs, and 

each technology-based solution might need a specific 

deal structure. TMG case managers work closely with 

the scientists and staff of CSIR-NCL in understanding 

the contours of the technologies offered to the clients, 

and identify suitable industry partners and work with 

them in translating this solution to products and 

services in the market. In this year, TMG has liaised with 

over 270 clients/partners, and have concluded over 125 

agreements (including transactional agreements like 

licensing and option agreements, sponsored research 

agreements, consulting and technical services 

agreements, grant-in-aid agreements, corporate social 

responsibility engagements, and non-transactional 

agreements like NDAs, MTAs, MoUs, etc.) Such 

focused efforts have helped in de-risking and 

commercializing various technologies developed by 

grEgAmB©Ama-EZgrEb _o§ àm¡Úmo{JH$r à~§YZ g_yh (Q>rE_Or) 

grEgAmB©Ama-EZgrEb Am¡a ~mhar gmPoXmamo§ (CÚmoJ, ñQ>mQ>© An, 

ì`pº$JV ZdàdV©H$, gaH$mar _§Ìmb`, EZOrAmo BË`m{X) Ho$ ~rM 

g§nH$© Ho$ ê$n _o§ H$m`© H$aVm h¡& grEgAmB©Ama-EZgrEb {Za§Va Eogo 

gmPoXmamo§ H$r Vbme H$a ahm h¡,  {OZH$r ê${M à`moJembm _o§ {H$E Om 

aho H$m`moª go {_bVr-OwbVr h¡ Am¡a {Oggo erK« J«mhH$mo§ VH$ nhwMm Om 

gHo$ & Q>rE_Or H$r ^y{_H$m BZ gmPoXmar H$m gpH«$` ê$n go à~§YZ 

H$aZm Am¡a gm_m{OH$ _yë`mo§ H$mo àXmZ H$aZo Ho$ {bE gmPoXmamo§ Ho$ gmW 

H$m`© H$aZm h¡ & 

Q>rE_Or _o§ {Z`{_V ê$n go {H$`o OmZo dmbo Hw$N> H$m`© :

Q>rE_Or grEgAmB©Ama-EZgrEb _o§ g^r J«mhH$mo§ go g§~§{YV     

nmañn{aH$ Am¡a àm¡Úmo{JH$r` _m_bmo§ H$m à~§YZ H$aVm h¡ &

AZw~§Y, bmBgo§{g§J, {dnUZ Am¡a ZdmMma H$m à~§YZ H$aVm h¡&

grEgAmB©Ama -EZgrEb Ho$ {bE aUZr{V H$r ì`dñWm H$aZm Am¡a 

{Xem -{ZX}e ~ZmVo hwE EH$ {deofk Xb Ho$ ê$n _o§ H$m`© H$aVm h¡ &

VH$ZrH$r ì`dgm{`H$ _yë`m§H$Z H$aZm, _mH$}Q> AZwg§YmZ Am¡a ZdMmamo§ 

àd¥pÎm`mo§ H$r ImoO H$aZm&

ZdmMma à~§YZ, VH$ZrH$r hñVm§VaU Am¡a Zr{V Ho$ A§VJ©V n{a`moOZmE§ 

àma§^ H$aZm&

àm¡Úmo{JH$r hñVm§VaU, ZdmMma à~§YZ Am¡a ì`dgm{`H$ {dH$mg H$r 

j_Vm ~‹T>mZo Ho$ {bE nmR²>`H«$_ Am¡a H$m`©embmAmo§ H$m à~§Y H$aZm&

àË`oH$ J«mhH$ Am¡a àË`oH$ gmPoXma H$r {d{eîQ> Amdí`H$VmAmo§ Am¡a 

àË`oH$ àm¡Úmo{JH$r AmYm{aV g_mYmZ Ho$ {bE EH$ {d{eîQ> ì`dhm{aH$ 

g§aMZm H$r Amdí`H$Vm hmoVr h¡& Q>rE_Or Ho$ Ho$g _¡ZoOa J«mhH$mo§ H$mo 

àXmZ {H$E OmZo dmbo àm¡Úmo{JH$r` àñVmd H$r ê$naoIm H$mo g_PZo Ho$ 

{bE grEgAmB©Ama-EZgrEb Ho$ d¡km{ZH$mo§ Am¡a H$_©Mm{a`mo§ Ho$ gmW 

nañna H$m`© H$aVo h¡ Am¡a AZwHy$b ì`dgm{`H$ gmPoXmamo§ H$r nhMmZ 

H$aHo$ Am¡a CZHo$ gmW H$m`© H$aHo$ àmßV g_mYmZ H$mo CËnmX Am¡a 

godmAmo§ Ho$ _mH$}Q>  _o§ n{ad{V©V H$aVo h¡& Bg df© _o§ Q>rE_Or Zo 270 go 

A{YH$ J«mhH$mo§ /gmPoXmamo§ Ho$ gmW g§nH$© {H$`m Am¡a 125 go A{YH$ 

AZw~§Y g§nÝZ {H$E h¡ {Og_o§ bmBgo§{g§J Am¡a d¡H$pënH$ AZw~§Y, 

àm`mo{OV AZwg§YmZ AZw~§Y, nam_e© Am¡a VH$ZrH$r godm AZw~§Y,  

àm¡Úmo{JH$r à~§YZ g_yh Technology Management Group
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ghm`Vm AZwXmZ AZw~§Y, gm_y{hH$ gm_m{OH$ CËVaXm{`Ëd AZw~§Y 

Am¡a J¡a ì`dhm{aH$ AZw~§Y O¡go NDAs, MTAs, MoUs BË`m{X 

em{_b h¡ & Bg Vah Ho$ Ho$§pÐV à`mgmo§ Zo  grEgAmB©Ama-EZgrEb 

Ûmam {dH${gV {d{^ÝZ àm¡Úmo{J{H$`mo§ H$mo Omo{I_ go _wŠV H$aZo Am¡a 

CZH$m ì`dgm`rH$aU H$aZo _o§ _XX H$r h¡& 

Q>rE_Or EH$ S>mBOoñQ> \$m°_}Q> (Q>rE_Or Qo>ŠZmobm°Or BZmodoeZ 

S>mBOoñQ>) _o§ Xw{Z`m ^a Ho$ àm¡Úmo{JH$r ZdmMmamo§ H$r EH$ Amd{YH$ 

(_m{gH$) ewéAmV ^r àH$m{eV H$aVm h¡, Omo grEgAmB©Ama-

EZgrEb _o§ {H$E JE gmV emoY {df`mo§ _o§ AZwg§YmZ, {Zdoe éPmZ Am¡a 

ì`mdgm`rH$aU J{V{d{Y`mo§ H$mo g§pjá H$aVm h¡&

Q>rE_Or Ho$ Ho$g _¡ZoOa CÚmoJ Ho$ J«mhH$mo§ H$r Amdí`H$Vm H$mo g_PZo 

Am¡a à`moJembm _o§ {dkmZ Aä`mg Ho$ à^mdr g_mYmZmo§ H$m _mH$}Q> _o§ 

ê$nm§VaU H$aHo$ AZw~§Y H$mo gj_ ~ZmZo Ho$ {bE AZwHw$b g§aMZm H$m 

{Z_m©U H$aZo _o§ AÀN>r Vah go {ZnwU h¡ & 

CSIR-NCL.

TMG also publishes a periodic (monthly) roundup of 

technology innovations from around the world in a 

digest format (TMG Technology Innovation Digest), 

which summarizes research, investment trends and 

commercialization activities across the seven research 

themes pursued at CSIR-NCL.

The case managers at TMG are well-versed in 

understanding the needs of the industry clients and 

structuring suitable frameworks and agreements to 

enable the translation of the science practiced in the 

labs to effective solutions in the market. 

Resource Centers 
g§gmYZ Ho$§Ð
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The Intellectual Property Group (IPG) at CSIR-NCL is a 

service group that aims to help scientists and students 

to strategize, protect, secure, valorize and extract 

value from intellectual property emerging out of their 

work while also championing the cause of inventions, 

inventors and the spirit of invention within CSIR-NCL. 

IPG manages the ownership assignment, MoUs and 

agreements in case of collaborative research.

IPG of NCL meets its aim via two prong approach of 

firstly strategic IP protection by making the process 

scientists friendly and quick. Secondly by creating IP 

awareness amongst scientists, PhD students, research 

staff to create a pipeline of invention disclosures. 

CSIR is the top most patent grantee in India and CSIR-

NCL contributes to ~33% of these numbers. IPG 

manages the portfolio of 1200 patent documents in 

various countries apart from designs and trademarks 

and is one of the best performing tech transfer offices 

in public sector. CII has acknowledged this fact by 

conferring Industrial Intellectual Property award to 

CSIR-NCL as R&D institute having best IP portfolio in 

2021 .   For  the fulf i lment of  i ts  mandate of 

strengthening the IP ecosystem of country IPG has 

collaborated with Indian Patent office to participate in 

National Intellectual Property awareness Mission 

(NIPAM), Cell for IPR Promotion and Management 

(CIPAM). Under NIPAM, several events were 

conducted in around 30 academic, research institutes, 

incubation centers, engineering & medical colleges 

across India and nearly 8000 candidates were 

benefitted from it. 

Under a collaborative iRISE program, IPG has 

organized series of one day workshops for PhD 

students to train them in soft skills not routinely part of 

the academic training to bridge the gap between the 

training imparted and their employability. In series of 11 

such workshops across India, 400 STEM early career 

researchers have been trained by IPG  in topics inter alia 

IP & technology managements, leadership, design 

thinking, alternate careers in STEM education, science 

communication, policy writing. 

grEgAmB©Ama-EZgrEb _o§ ~m¡pÕH$ g§nXm g_yh (AmB©nrOr) EH$ godm 

g_yh h¡,   {OgH$m CÔoí` d¡km{ZH$mo§ Am¡a {dÚmWu`mo§ H$mo CZHo$ H$m`© Ho$ 

A{V{aŠV C^aVr ~m¡pÕH$ g§nXm H$r H$m`©Zr{V, gwajm, gwÑ‹T>Vm, 

pñWaVm Am¡a _yë`m§H$Z _o§ ghm`Vm H$aZm h¡, gmW hr Am{dîH$mamo§, 

AÝdofH$mo§ H$m g_W©Z H$aZm Am¡a grEgAmB©Ama-EZgrEb _o§ 

Am{dîH$ma H$mo ~‹T>mZm h¡ &
AmB©nrOr EZgrEb go {_bH$a AmB©nr (IP)  àpH«$`m H$mo d¡km{ZH$mo§ Ho$ 

AZwHw$b Am¡a erK« ~ZmH$a aUZr{V g§~§Yr AmB©nr gwajm Ho$ Xmo Am`m_r 

ÑpïH$moU Ho$ _mÜ`_ go AnZm nhbm CÔoí` nyam H$aVm h¡ & Xygam 

d¡km{ZH$mo§, nrEMS>r {dÚmWu`mo§, AZwg§YmZ H$_©Mmar`mo§ Ho$ _Ü` 

A{dîH$ma Ho$ àH$meZ H$m gabrH$aU H$aHo$ AmB©nr (IP)  OmJê$H$Vm 

H$m {Z_m©U H$aZm h¡&
grEgAmB©Ama ^maV _o§ gdmo©ÀM noQo>§Q> AZwXmZ àmßVH$Vm© h¡ Am¡a 

grEgAmB©Ama-EZgrEb BZ g§»`mAmo§ _o§ ~33% H$m `moJXmZ XoVm h¡& 

AmB©nrOr {S>OmBZ Am¡a Q>«oS>_mH$© Ho$ Abmdm {d{^ÝZ Xoemo§ _o§ 1200 noQo>§Q> 

XñVmdoOmo§ Ho$ nmoQ>©\$mo{b`mo§ H$m à~§YZ H$aVm h¡ Am¡a gmd©O{ZH$ joÌmo§ _o§ 

gdmo©ËV_ àXe©Z H$aZo dmbo VH$ZrH$r hñVm§VaU H$m`m©b`mo§ _o§ go EH$ h¡& 

grAmB©AmB© Zo 2021 _o§ gd©loîR> AmB©nr nmoQ>©\$mo{b`mo§ dmbo Ama E§S> S>r 

g§ñWmZ Ho$ ê$n _o§  grEgAmB©Ama -EZgrEb H$mo Am¡Úmo{JH$ ~m¡pÕH$ 

g§nXm nwañH$ma àXmZ H$aHo$ Bg VÏ` H$mo _mÝ`Vm àXmZ H$r h¡ &
Xoe Ho$ AmB©nr nm{apñW{VH$r V§Ì H$mo _O~yV H$aZo Ho$ {bE AnZo 

OZmXoe H$r ny{V© hoVw AmB©nrOr amîQ>—r` ~m¡pÕH$ g§nXm OmJê$H$Vm {_eZ 

(EZAmB©nrEE_), AmB©nrAma g§dY©Z Am¡a à~§YZ gob (grAmB©nrEE_) 

_o§ ̂ mJ boZo Ho$ {bE ̂ maVr` noQo>§Q> H$m`m©b` Ho$ gmW {_bH$a H$m`© H$a 

ahm h¡ & EZAmB©nrEE_  Ho$ A§VJ©V  ^maV _o§ bJ^J 30 e¡j{UH$, 

AZwg§YmZ g§ñWmZmo§, Cî_m`Z Ho$§Ðmo§,  B§Or{Z`{a§J Am¡a _o{S>H$b 

H$m°boOmo§ _o§ H$B© H$m`©H«$_ Am`mo{OV {H$E JE Am¡a bJ^J 8000 

Cå_rXdma Bggo§ bm^mpÝdV hwE&
EH$ gh`moJmË_H$ AmaAmB©EgB© H$m`©H«$_ Ho$ A§VJ©V AmB©nrOr Zo 

nrEMS>r {dÚmWu`mo§ Ho$ {bE EH$ {Xdgr` H$m`©embmAmo§ H$r l¥§Ibm H$m 

Am`moOZ {H$`m,  {Oggo CÝho§ {XE JE à{ejU Am¡a CZH$r amoOJma 

j_Vm Ho$ ~rM Ho$ A§Va H$mo H$_ H$aZo Ho$ {bE  CÝho§ e¡j{UH$ à{ejU 

Ho$ A{V{aŠV CÝho§ gm°âQ> H$m¡eb _o§ à{epjV {H$`m Om gHo$& nyao ̂ maV 

_o§ Eogr 11 H$m`©embmAmo§ H$r l¥§Ibm _o§ 400 EgQ>rB©E_ àma§{^H$ H${a`a  

emoYH$Vm©Amo§ H$mo AmB©nrOr Ûmam AÝ` {df`mo§ Ho$ gmW-gmW AmB©nr Am¡a 

àm¡Úmo{JH$r à~§YZ, ZoV¥Ëd, {S>OmBZ {W§{H§$J{H§$J, EgQ>rB©E_ {ejm _o§ 

d¡H$pënH$ H${a`a, {dkmZ g§Mma, Zr{V boIZ BË`m{X {df`mo§ _o§ 

à{epjV {H$`m J`m h¡&

Intellectual Property Group~m¡pÕH$ g§nXm g_yh 

Resource Centers 
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Resource Centers 

{dkmZ AmCQ>arM g§gmYZ Ho$§Ð : grEgAmB©Ama {Okmgm EH$ N>mÌ-

d¡km{ZH$ g§nH$© H$m`©H«$_ h¡ Omo {dkmZ AmCQ>arM g§gmYZ Ho$§Ð Ûmam 

grEgAmB©Ama - amîQ>´r` amgm`{ZH$ à`moJembm _o§ Mbm`m OmVm h¡& 

grEgAmB©Ama {Okmgm H$m CÔoí` N>mÌmo§ Ho$ ~rM _o§ {dkmZ H$r à¥H${V H$mo 

~‹T>mH$a ñHy$b OmZo dmbo N>mÌmo§ Ho$  {bE gw{Z`mo{OV AZwg§YmZ à`moJembm 

AmYm{aV {ejm na Ü`mZ Ho$§pÐV H$aHo$ H$jm {ejU H$m {dñVma H$aZm h¡& 

{dËVr` df© 2022 -23 _o§ h_mao Ûmam grEgAmB©Ama - EZgrEb _o§ nm§M 

gh^m{JVm H$m`©H«$_ Am¡a N>mÌmo§ Ho$ {bE Mma Xm¡ao H$m`©H«$_ Am`mo{OV {H$E JE&

gh^m{JVm H$m`©H«$_mo§ _o§ AI, _mZd OrdZ na ZdmMmamo§ H$m à^md, RSC ̂ maV 

Ho$ gh`moJ go 'd¡í{dH$ _wÐm à`moJ'  na àm`mo{JH$ J{V{d{Y`m± Am¡a 

grEgAmB©Ama-EZgrEb H$r AZwg§YmZ Am¡a {dH$mg J{V{d{Y`mo§ H$m {ddaU 

^r em{_b h¡ & H$m`©H«$_ _o§ ^mJ boZo dmbo {dÚmWu`mo§ H$r g§»`m 701 Wr,  

{Og_o§ {d{^ÝZ {dÚmb`mo§ Ho$ 51 {ejH$ em{_b Wo&

BgHo$ A{V{aŠV S>m°. {XZoe gmd§V, d¡km{ZH$, grEgAmB©Ama-EZgrEb Ho$ 

gmW "d¡km{ZH$ ~ZZo H$m g\\$a' {df` na EH$ Am°ZbmBZ H$m`©H«$_ 

Am`mo{OV {H$`m J`m Wm& {dkmZ AmCQ>arM J{V{d{Y`mo§ Ho$ A§VJ©V H$m°boO Ho$ 

{bE Xm¡am Am`mo{OV {H$`m J`m,  {Og_o§ _hmamîQ>« Ho$ {d{^ÝZ joÌmo§ go g§~§{YV 

{d{^ÝZ H$m°boOmo§ Ho$ {dÚm{W©`mo§  Am¡a {ejH$mo§ Zo à`moJembm _o§ gw{dYmAmo§ H$mo 

XoIZo Ho$ {bE grEgAmB©Ama-EZgrEb H$m Xm¡am {H$`m&

grEgAmB©Ama-{Okmgm

Science Outreach Resource Center: CSIR Jigyasa is a 

student-scientist connect program carried out at the 

CSIR-National Chemical Laboratory by the Science 

Outreach Resource Center. The objective of CSIR 

Jigyasa is to extend classroom learning by focusing on 

well-planned laboratory research based learning for 

school students by enhancing science temperament 

among the students. At CSIR-NCL, we have organized 

five engagement programs and four student visits 

during the 2022-2023 financial year.

The engagement programs included the AI, impact of 

innovations on human life, hands on activities on the 

'Global Coin Experiment' in collaboration with RSC 

India  and an overview on the research and 

development activities of CSIR-NCL. The total number 

of students who attended the program were 701 which 

included 51 teachers from different schools. 

Besides this, an online program was organized with Dr. 

Dinesh Sawant, Scientist, CSIR-NCL on 'A journey to 
thbecome a scientist' was organized on 6  July, 2022. 

College visits were organized under the science 

outreach activities carried out wherein students and 

teachers from different colleges belonging to different 

regions of Maharashtra visited the CSIR-NCL to see the 

laboratory facilities. 

CSIR-Jigyasa

ñHy$b H$m Zm_   Xm¡ao H$r {XZm§H$

23 2022ñZohdZ ñHy$b   _B©,  
3 2023 h{M§½g hmB© ñHy$b   \$adar, 
15 16 2023Ho$ÝÐr` {dÚmb`    Am¡a  \$adar,  
20 2023Ý`y Bam hmB© ñHy$b   \$adar, 

School Name      Date of Visit

rdSnehwan School       23  May, 2022
rdHutchings High School           3  Feb, 2023

th thKendriya Vidyalaya      15  & 16  Feb, 2023
thNew Era High School      20  Feb,  2023

g§gmYZ Ho$§Ð
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{dkmZ Am¡a àm¡Úmo{JH$r g_W©Z godmE§

A{^`m§pÌH$r godm BH$mB©  
 

A{^`m§§{ÌH$r godm BH$mB© (B©Eg`y) _o§ E`a H§${S>e{Z§J, H$manoÝQ>´r, {g{db, {dÚwV, ½bmg ãbmoB§J, ̀ m§§{ÌH$r Am¡a Xyag§Mma O¡go _hËdnyU© AZw^mJ em{_b 

h¡§& B©Eg`y à`moJembm g§MmbZ Am¡a H$m°bmoZr aIaImd Ho$ {bE _hËdnyU© h¡, Omo g_J« à`moJembm H$m`© nÕ{V Ho$ {bE _hËdnyU© h¡&

{dÚwV A{^`m§§{ÌH$r AZw^mJ MSEDCL go à`moJembm, H$m°bmoZr, JoñQ> hmCg, hm°ñQ>b, {S>ñno§gar BË`m{X H$mo {dÚwV Amny{V© àXmZ H$aZo Ho$ {bE 

CËVaXm`r h¡& ̀ h AZw^mJ g§nyU© à`moJembm Ed§ H$m°bmoZr VWm CZgo g§~§{YV gw{dYmAmo§ amoeZr H$r gw{dYmAmo§ Ho$ gmW g‹S>H$ Ho$ {H$Zmao H$r g^r bmBQ>mo§ 

H$m aIaImd H$aVm h¡& ̀ h AZw^mJ {dÚwV CnHo$§Ð, {dVaU àUmbr, gm¡a D$Om© àUmbr, S>rOb OZaoQ>a, Xyag§Mma Am{X H$m ̂ r aIaImd H$aVm h¡&

{g{db A{^`m§§{ÌH$r AZw^mJ ̂ dZmo§ Ho$ ZdrZrH$aU/ {Z_m©U, g§`§Ì {Z_m©U Ho$ {bE Zr§d, g‹S>H$mo§ Ho$ gwYma, H$m°bmoZr Ho$ aIaImd, Ob {ZH$mgr, g\$mB© 

ì`dñWm BË`m{X Ho$  {bE CËVaXm`r h¡& ̀ h AZw^mJ à`moJembm H$mo no`Ob CnbãY H$amZo Ho$ {bE Ob à~§Y g§`§Ì MbmZo Ho$ gmW hr CgH$m aIaImd 

^r H$aVm h¡& ̀ h AZw^mJ C{MV _mÌm _o§ ImX H$m CËnmXZ H$aVo hwE H$Mao H$r C{MV ì`dñWm Ho$ {bE H$Mam à~§YZ g§`§Ì ̂ r MbmVm h¡ & n§n hmCg H$m 

aIaImd ̂ r {g{db AZw^mJ Ûmam {H$`m OmVm h¡ &

`m§§{ÌH$r A{^`m§§{ÌH$r AZw^mJ dm°Q>a n§n, H§$àoga, d¡Š`y_ n§n, J¡g-nmB{n§J àUmbr, â`y_ hwS> BË`m{X Ho$ à~§Y, ñWmnZm Ho$ gmW-gmW {Z`{_V 

aIaImd H$aVm h¡& Ho$§Ðr` H$m`©embm gw{dYm H$m Cn`moJ Q>{ZªJ, {\${Q§>J, do§{ëS§>J, \$¡[~«Ho$eZ, H$manoÝQ>´r BË`m{X go g§~§{YV {d{^Þ ̀ m§§{ÌH$r H$m`moª Ho$ {bE 

{H$`m OmVm h¡& ̀ h AZw^mJ à`moJembm H$r Amdí`H$VmAmo§ Ho$ {bE ~mø ñÌmoV go {b§{¹S> ZmBQ>´moOZ g§`§Ì H$m ̂ r à~§YZ H$aVm h¡& ̀ h AZw^mJ g^r 

àH$ma Ho$ Amam_Xm`H$ "ao[\«$OaoeZ Am¡a E`a H§$S>re{Z§J' H$m à~§Y, ñWmnZm Ho$ gmW-gmW _aå_V H$m »`mb aIVm h¡& H$manoÝQ>´r {d^mJ à`moJembm _o§ 

\$ZuMa à~§Y Ho$ gmW-gmW _aå_V H$m ̂ r Ü`mZ aIVm h¡&

{g{db A{^`m§{ÌH$r: 

KG à`moJembm Ho$ Amgnmg Ho$ joÌ _o§ Ho$§Ðr` GSMS,  HPLC gw{dYm H$m {Z_m©U 

{ZXoeH$ H$m`m©b` H$m ZdrZrH$aU 

O¡d amgm`{ZH$ {dkmZ ̂ dZ _o§ {d{^Þ à`moJembmAmo§ H$m ZdrZrH$aU

_w»` ̂ dZ H$r Vrgar _§{Ob na {dÎm Ed§ boIm n{a`moOZm BH$mB© Ho$ {bE H$m`m©b` ñWb Am¡a {deof ê$n go \${Z©Ma ~ZmZm 

PAM ̂ dZ Ho$ S>r {d§J Ho$ nrNo> godm {d^mJ _o§ Am¡a CRTDH n{a`moOZm Ho$ {bE nm`bQ> ßbm§Q> Z§~a 1 _o§ joÌ H$m ZdrZrH$aU H$aZm 

{dÚwV A{^`m§{ÌH$r: 

_w»` ̂ dZ H$mo {~Obr Amny{V© H$aZo dmbo nyd© Ho$ Ho$~bmo§ H$m à{VñWmnZ 

CnHo$§Ð Z§~a II na Am°`b g{H$©Q> ~«oH$amo§ H$mo E`a g{H$©Q> ~«oH$amo§ H$m à{VñWmnZ 

{d{^Þ à`moJembmAmo§ _o§ EbB©S>r bmBQ> Ûmam bmBQ> {\${Q§>J H$m à{VñWmnZ 

_w»` ̂ dZ Ho$ {ZXoeH$ H$m`m©b` Am¡a Vrgar _§{Ob na {dÎm Ed§ boIm n{a`moOZm BH$mB© H$m {dÚwV ZdrZrH$aU   

CnHo$§Ð I _o§ APFC n¡Zb àXmZ H$aZm 

KG à`moJembm Ho$ Amg-nmg Ho$ joÌ _o§ Ho$§Ðr` GCMS, HPLC gw{dYmE§ H$m {Z_m©U H$aZo Ho$ {bE {dÚwV ZdrZrH$aU 

nm`bQ>  ßbm§Q> Ho$ {bE PAML> Ho$ S>r {d§J Ho$ nrNo> godm {d^mJ H$m {dÚwV ZdrZrH$aU 

df© Ho$ Xm¡amZ à_wI `moJXmZ Bg àH$ma h¡… 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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Engineering Services Unit  

The Engineering Services Unit (ESU) encompasses pivotal sections such as Air Conditioning, Carpentry, Civil, 

Electrical, Glass Blowing, Mechanical, and Telecommunication. ESU stands important for laboratory operations and 

colony maintenance, which is vital to overall lab functioning. 

The Civil Engineering section is responsible for buildings renovations/constructions, foundations for plant erections, 

roads revamping, colony maintenance, drainage cleaning system etc. The section also runs and maintains water 

treatment plant for providing drinking water to the laboratory. It also runs garbage management plant for proper 

disposal of waste while producing good amount of manure. Pump house is also being maintained by civil section.

The Electrical Engineering section is responsible for providing electrical power supply received to laboratory, Colony, 

GH, Hostels, Dispensary etc. from MSEDCL. The section also takes care of the entire laboratory and colony and allied 

facilities lighting as well as all the roadside lights. It also maintains electrical substations, distribution systems, solar 

power systems, diesel generators, telecommunication etc.
  
The Mechanical Engineering section looks after procurement, installation as well as routine maintenance of water 

pumps, compressors, vacuum pumps, gas-piping systems, fume hoods etc. The central workshop facility is used for 

various machinery work related to turning, fitting, welding, fabrication, carpentry etc. This section also manages 

outsourcing of Liquid Nitrogen plant for the laboratory requirements. The 'Refrigeration and air conditioning' section 

takes care of procurement, installation as well as repairing of all sorts of comfort as well as precision ACs. The 

carpentry department takes care of laboratory furniture procurement as well as repairs.

S&T Support Services

Civil Engineering: 

Creating central GSMS, HPLC facilities at the adjoining area of KG lab

Renovation of Director's office

Renovation of various laboratories in Biochemical Sciences building

Creating office space and custom-made furniture for an F&A  project cell on the third floor of the Main Building

Renovation of the area in the service block behind D wing of PAM building and at Pilot plant no. 1 for CRTDH project

Electrical Engineering: 

Replacement of old PILCA type cables feeding power to main building

Replacement of Oil Circuit Breakers by Air Circuit breakers at Substation No. II

Replacement of Light fittings by LED Lights in the various laboratories

Electrical Renovation of Director's Office & F & A Project cell at 3rd floor of main building 

Providing APFC Panel in Substation I

Electrical Renovation for creating central GCMS, HPLC facilities at the adjoining area of KG lab

Electrical Renovation  of service block behind D wing of PAML for  Pilot plant

Major contribution for the year is as follow:

CSIR-NCL Annual Report  2022-23
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{dkmZ Am¡a àm¡Úmo{JH$r g_W©Z godmE§

A{^`m§pÌH$r godm BH$mB©  
 

`m§{ÌH$r A{^`m§{ÌH$r: 

E`a, d¡Š`y_ Am¡a ßb§{~§J go g§~§{YV Cn`mo{JVm godmE§ - {Z_m©U, {\${Q§>J, Q>{ZªJ BË`m{X go g§~§{YV X¡Z{X§Z H$m`©  

{d{^Þ à`moJembmAmo§ Ho$ ZdrZrH$aU Ho$ {bE ñQ>rb à`moJembm, \${Z©Ma Am{X O¡go à`moJembm \${Z©Ma H$m à~§Y Ed§ ñWmnZm 

à`moJembm _o§ g^r àH$ma H$r E`a H§$S>re{Z§J {gñQ>_  H$m {Z`{_V/~«oH$ S>mCZ H$m  aIaImd 

\$o{~«H¡$eZ go g§~§{YV {d{^Þ {Z_m©U Am¡a _aå_V H$m`© 

gm_J«r H$r AmdmOmhr Ho$ {bE _moQ>a Mm{bV \$moH$©{bâQ> Am¡a J¡g {gbo§S>a H$r AmdmOmhr Ho$ {bE _moQ>a Mm{bV Q>´m°br H$m ì`mnH$ Cn`moJ 

½bmg ãbmoB§J:

d¡km{ZH$ à`moOZ Ho$ {bE Amdí`H$ {d{^Þ H$m§M Ho$ ~V©Zmo§ H$m \$¡~«rHo$eZ 

d¡km{ZH$mo§ Am¡a {dÚmWu Ûmam àñVwV gm_mÝ` à`moOZ Ho$ gmW-gmW {deof H$m§M Ho$ ~V©Zmo§ H$r _aå_V 

g§Mma àUmbr:

g^r d¡km{ZH$mo§, H$_©Mm{a`mo§ Am¡a A{YH$m§e à`moJembmAmo§ _o§ Am§V{aH$ Ho$ gmW-gmW ~mø Qo>br\$moZ gw{dYm àXmZ H$aZm 

Qo>br\$moZ EŠgMo§O Ho$ {ZdmaU Am¡a ~«oH$S>mCZ aIaImd H$m à~§YZ 
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Engineering Services Unit  

S&T Support Services

Mechanical Engineering:  

Utility services related to air, Vacuum and plumbing – Day to day jobs related to fabrication, fitting, turning, etc.

Procurement and installation of Lab furniture like, Steel lab, Furniture, etc. for various renovated labs

Routine / break down maintenance of all types of air conditioning systems in the lab 

Various fabrications and repairing works related to carpentry 

Extensive use of motorized forklift for material movement and motorized trolley for Gas cylinders movement.

Glass Blowing: 

Fabrication of various glassware articles required for scientific purpose 

Repairs of general purpose as well as special glassware, submitted by scientists and students

Communication System:

Providing internal as well as external telephone facility to all the scientists, staff and in most of the wet labs 

Managing preventive and breakdown maintenance of the telephone exchange
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{dkmZ Am¡a àm¡Úmo{JH$r g_W©Z godmE§

H$m¡eb {dH$mg H$m`©H«$_  

grEgAmB©Ama-EZgrEb Zo ñZmVH$, ñZmVH$moÎma Am¡a dmñVd _o§ {S>J«r àmá H$aZo Ho$ ~mX ̂ r ~oamoOJma ahZo dmbo CZ ̀ wdmAmo§ Ho$ {bE {d{^Þ H$m¡eb 

{dH$mg Am¡a CÀM H$m¡eb nmR²>`H«$_ CnbãY H$aHo$ “EH$rH¥$V H$m¡eb nhb” H$m`©H«$_ H$mo bmJy H$aZm àma§^ H$a {X`m h¡& àñVm{dV H$m`©H«$_ go 

H$_©Mm{a`mo§ Am¡a CÚmoJ Ho$ H$_©Mmar gXñ`mo§ H$mo ̂ r bm^ hmoJm& H$m`©H«$_ H$r ê$naoIm CÚ{_Vm Ho$ à{V àmoËgmhZ H$aHo$ Am¡a CÚmoJmo§ _o§ H$m_ H$aZo dmbmo 

{dÚmWu Am¡a noeodamo§ Ho$ {bE EH$ _§M V¡`ma H$aHo$ CÚmoJ Am¡a {ejm OJV Ho$ ~rM H$m A§Va H$_ H$aZm h¡& Am¡Úmo{JH$ Amdí`H$Vm Ho$ {bE H$m¡eb l{_H$ 

H$m {Z_m©U H$aZo Ho$ {bE A§Va-{df`H$ àH¥${V H$m EH$ gwÑT> Am¡a XrK©H$m{bH$ à{ejU _m°S²>`yb ~ZmZo H$mo à_wIVm Xr JB© h¡ & BZ nmR²>`H«$_mo§ H$m _w»` 

CÔoí` {d{^Þ amï—r` H$m¡eb `mo½`Vm \«$o_dH$© (EZEgŠ`yE\$) Ho$ {d{^Þ joÌmo§ _o§ à{ejU Ho$ _mÜ`_ go {dkmZ Ed§ àm¡Úmo{JH$r joÌ _o§ dV©_mZ Am¡a 

{dH${gV CÚmoJ H$r Amdí`H$VmAmo§ Ho$ AZwê$n Cƒ JwUdÎmm dmbo à{epjV/H$m¡eb l{_H$mo§ H$m {Z_m©U H$aZm h¡& BZ_o§ go A{YH$m§e H$m`©H«$_ amï—r` 

H$m¡eb {dH$mg n{afX (EZEgS>rgr) Ho$ gmW CZHo$ goŠQ>a H$m¡eb n{afXmo§ (EgEggr) Ho$ _mÜ`_ go OwSo> hmoJo&

H$m¡eb CnH«$_ Ho$ à{V grEgAmB©Ama H$r Zr{V “amï—r` H$m¡eb nm{apñW{VH$r V§Ì _o§ Cƒ-ñVar` H$m¡eb àXmVm” na Ho$§{ÐV h¡& `h à{ejU Am¡a 

{dH$mg H$m`©H«$_ bKw ñVar` VH$ZrH$r CÚ{_Vm Ho$ gmW hr amoOJma g¥OZ go ̂ r Ow‹So> hwE h¡§& ̀ h {d{^Þ VH$ZrH$r joÌmo§ _o§ H$m¡eb l{_H$ H$r {Za§Va 

Amny{V© gw{ZpüV H$aVm h¡, Omo ̂ maV Am¡a {dXoemo§ _o§ ~hw_wIr AmOr{dH$m Ho$ Adgamo§ _o§ d¥pÕ H$aVm h¡& BgHo$ Abmdm grEgAmB©Ama-EZgrEb _o§ ̀ h 

H$m¡eb CnH«$_ Cƒ-ñVar` H$m`©embmAmo§ Ho$ _mÜ`_ go M`{ZV joÌmo§/{df`mo§/joÌmo§ _o§ g_{n©V AZwg§YmZ H$m¡eb {dH${gV H$aHo$ g§^m{dV 

nrOr/nrEMS>r ñVa Ho$ {dÚmWu H$mo gj_ Am¡a V¡`ma H$aHo$ Xoe _o§ AZwg§YmZ Am¡a {dH$mg H$mo àmoËgm{hV H$aZo H$m EH$ à`mg h¡& `h CnH«$_ CZ 

emoYH$Vm©Amo§ Ho$ {bE {deof ê$n go _hËdnyU© h¡ {OZHo$ nmg {ejm H$r Eogr j_Vm/gw{dYm/ AmYma^yV V§Ì VH$ nhwMZo Ho$ gr{_V Adga h¡ & BgHo$ 

Abmdm `h {deof {df`mo§ na CÀM ñVar` H$m`©embmAmo§ Ho$ _mÜ`_ go {díd{dÚmb`mo§ Am¡a H$m°boOmo§ Ho$ hmoZhma nrOr Am¡a nrEM. S>r. {dÚm{W©`mo§ H$r 

AZwg§YmZ j_Vm _o§ gwYma H$aZo H$m EH$ à`mg h¡& Bg H$m`©H«$_ H$m CÔoí` {deof AZwg§YmZ H$m¡eb A{O©V H$aZo Ho$ Adga àXmZ H$aZm h¡ &

_w»` CnbpãY`m§ :

Aà¡b 2022 - _mM© 2023 Ho$ Xm¡amZ Hw$b 12 H$m¡eb {dH$mg H$m`©H«$_ Am`mo{OV {H$E JE &  

Hw$b 153 Cå_rXdmamo§ H$mo {d{^Þ {díbofUmË_H$ CnH$aUmo§ Am¡a VH$ZrH$mo§ Ho$ gmW-gmW H¥${Ì_ H$m~©{ZH$ agm`Z {dkmZ na à{epjV {H$`m J`m &  

AÝ` H$m¡eb/à{ejU H$m`©H«$_ Ho$ VhV 200 H$m¡eb n{a`moOZm/J«rî_H$mbrZ B§Q>Z© em{_b h¡ & Bg H$m¡eb H$m`©H«$_ H$r Ad{Y 2-12 _hrZo h¡& 

CÚmoJ Ho$ {bE JwUdÎmmnyU© _mZd g§gmYZ (H$m¡eb l{_H$) H$m {Z_m©U {H$`m J`m & 

“H¥$pÌ_ H$m~©{ZH$ agm`Z” Bg {df` na Am`mo{OV H$m¡eb {dH$mg H$m`©H«$_ Ho$ gmV à{V^m{J`mo§ H$mo grEgAmB©Ama-EZgrEb _o§ H¡$§ng ̂ Vu A{^`mZ 

_o§ à_wI \$m_m©ñ`w{Q>H$b H§$n{Z`mo§ Ûmam Zm¡H$ar Ho$ {bE Adga àXmZ {H$`m J`m h¡& H$m¡eb nmR²>`H«$_ nyam H$aZo Ho$ Vwa§V ~mX Cå_rXdma Bg nX na 

em{_b hmo JE& Hw$N> à{V^mJr grEgAmB©Ama à`moJembmAmo§ _o§ n{a`moOZm gh`moJr Ho$ ê$n _o§ em{_b hwE & 
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Skill Development Program  

S&T Support Services

CSIR-NCL has embarked on implementing the “Integrated Skill Initiative” program by offering various skill 

development and upskilling courses for undergraduates, postgraduates and indeed to the youth who remain 

unemployed even after obtaining a degree. The workers and industry staff members will also be benefitted from the 

proposed program. The outline of the program is to bridge the gap between the industries and academia as a whole 

by enhancing the support towards entrepreneurship and creating a platform for students and professionals working 

in the industries. The emphasis is to create a robust and sustainable training module of trans-disciplinary nature for 

skilled workforce generation for industrial requirement. The main aim of these courses is to create the high-quality 

trained/skilled workforce pertinent to current and evolving industry needs in the S&T sector through training in 

diverse areas at different National Skill Qualification Framework (NSQF). Most of these programs will be aligned with 

the National Skill Development Council (NSDC) through their Sectors Skill Councils (SSC). 

CSIR's policy towards Skill Initiative is focused on “High-end Skill Provider in the National Skilling Ecosystem”. These 

training and development programs are also linked to employment generation including small-scale 

technopreneurship. This ensures a sustained supply of skilled workforce among various technical areas that enhance 

multifaceted livelihood opportunities in India and abroad. Moreover, this skill initiative at CSIR-NCL is an attempt to 

boost Research & Development in the country by enabling and grooming potential PG / Ph.D. level students by 

developing dedicated research skills in selected areas/disciplines/fields through high-end workshops. This is 

especially important for researchers with limited opportunities to access such learning capacities/facilities/ 

infrastructure. Furthermore, this is an effort to improve the research productivity of promising PG and Ph.D. students 

from universities and colleges through high-end workshops on specific themes. This program aims to provide 

opportunities to acquire specialized research skills. 
                                  
Key Achievements:

Conducted a total of 12 skill development programs during April 2022-March 2023. 

A total of 153 candidates were trained on various analytical equipment and techniques as well as synthetic organic 

chemistry. 

Skilled 200 project/summer interns under other skill/training program. The duration of this skilling program is 2-12 

months. 

Created quality human resources (skilled workforce) for the industry. 

Seven participants of the skill development program on 'Synthetic Organic Chemistry' have been offered a job by one 

of the leading pharmaceutical companies in the campus recruitment drive at CSIR-NCL. The candidates joined the 

position immediately after completing the skilling course. Some participants joined CSIR labs as Project Associate. 
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{dkmZ Am¡a àm¡Úmo{JH$r g_W©Z godmE§

à`moJembm gwajm à~§YZ  

grEgAmB©Ama-EZgrEb H$r à`moJembm gwajm g{_{V nyao n{aga _o§ à`moJembm gwajm H$m`©àUm{b`mo§ Am¡a àpH«$`mAmo§ H$mo bmJy H$aZo _o§ gpH«$` ê$n go  

em{_b ahr h¡& gwajm g{_{V {ZXoeH$, S>m°. Amerf bobo Ho$ ZoV¥Ëd _o§ H$m_ H$aVr h¡ Ed§ à`moJembm Ho$ {bE {d{^ÝZ gwajm _mZH$mo§ H$r ̀ moOZm, {dH$mg 

Am¡a H$m`m©Ýd`Z _o§ ̀ h g{_{V S>m°. g§Vmof nr. KwJo (AÜ`j) VWm S>m°. a{d§Xa H$mo§W_ (gh-AÜ`j) Ûmam g§Mm{bV h¡& gwajm à~§YZ _o§ H$r OmZodmbr 

{d{^ÝZ {Z`{_V J{V{d{Y`mo§ _o§ {V_mhr à`moJembm gwajm g_rjm ~¡R>H$, à^mJr` gwajm g{_{V`mo§ Ûmam Am`mo{OV {V_mhr à^mJr` gwajm narjU, g^r 

ZE n{a`moOZm gh`mo{J`mo§, EgrEgAmB©Ama {dÛmZmo§ Ed§ n{a`moOZm B§Q>Z© H$mo àm`mo{JH$ A{¾gwajm à{ejU, à`moJembm g\$mB©, An{eîQ> agm`Z (R>mog 

Am¡a Vab XmoZmo§) H$m {ZîH$mgZ, An{eîQ> {dbm`H$ {ZîH$mgZ Am¡a g^r à`moJembmAmo§ H$mo AmYma^yV nrnrB© CnbãY H$aZm h¡& 

{dËV df© 2022-23 Ho$ {bE g{_{V H$m à_wI CnH«$_ H$_©Mm{a`mo§ Am¡a emoY {dÛmZmo§ Ho$ ~rM gwajm g§ñH¥${V H$mo Am¡a _O~yV H$aZo Ho$ {bE amîQ>´r` gwajm 

gßVmh _ZmZm Wm& Bg g§X^© _o§ grEgAmB©Ama-EZgrEb _o§ {XZm§H$ 4 go 10 _mM©, 2023 VH$ gßVmh _Zm`m J`m& ~¡Za Am¡a ñQ¡>§S>r H$m àXe©Z, nmoñQ>a, 

{MÌH$bm Am¡a ñbmoJZ à{V`mo{JVmE§,  {deof Am_§{ÌV ì`m»`mZ Am¡a A{¾ à{ejU Bg gßVmh Ho$ Xm¡amZ Am`mo{OV à_wI H$m`©H«$_ h¡& à`moJembmAmo§ _o§ 

Omo{I_nyU© agm`Zmo§ Ho$ à~§YZ go Ow‹So> Omo{I_mo§ Ed§ IVamo§ Ho$ {df` _o§ OmJê$H$Vm ~‹T>mZo Ho$ {bE {abm`§g B§S>ñQ>´rO Ho$ nyd© d{aîR> CnmÜ`j S>m°. {dZm`H$ 

_amRo> H$m EH$ {deof ì`m»`mZ Am`mo{OV {H$`m J`m Wm& Bg gßVmh Ho$ Xm¡amZ A{¾e_Z Ho$§Ð, nwUo Ho$ gmW hr nmfmU \$m`a ñQo>eZ H$r \$m`a {~«JoS> Q>r_ 

Ûmam A{¾e_Z à{ejU Ho$ àXe©Z H$m ^r Am`moOZ {H$`m J`m& à`moJembm ñVa na gwajm àmoQ>moH$m°b bmJy H$aZo _o§ emoY {dÛmZmo§ Am¡a nrAmB©Eg H$m 

_Zmo~b ~T>mZo Ho$ {bE Bg H$m`©H«$_ Ho$ Xm¡amZ àË`oH$ à^mJ go VrZ à`moJembmAmo§ H$mo gd©loîR> gwajm AZwnmbZ nwañH$ma àXmZ {H$`o JE& AmnmVH$mbrZ 

pñW{V _o§ Ëd{aV H$ma©dmB© Ho$ {df` _o§ H$_©Mm{a`mo§ H$mo OmJê$H$ H$aZo Ho$ {bE à`moJembmAmo§ Ho$ g^r ̂ dZmo§ _o§ Kmo{fV Am¡a AKmo{fV A{¾gwajm {ZH$mgr 

à{ejU H$m Am`moOZ {H$`m J`m& g^r H$_©Mm{a`mo§ H$mo CZH$r OmZH$mar hoVw C{MV AdbmoH$Zmo§ Am¡a AÜ``Z Ho$ {df` _o§ ~Vm`m J`m& à`moJembm gwajm 

g{_{V Zo E_nrgr~r go {Z`_mH$ _§Oyar àmßV H$aZo _o§ ̂ r _hËdnyU© ̂ y{_H$m {Z^mB© h¡, O¡go {H$ g§MmbZ H$aZo H$r gh_{V (grQ>rAmo) {Og_o§ g_`-g_` 

na hdm/nmZr/Üd{Z/Üd{Z H$r JwUdËVm H$r Om§M Am¡a nyao n{aga Ho$ {bE Omo{I_ Am¡a Omo{I_ a{hV An{eîQ> {ZîH$mgZ em{_b h¡ &  

A{¾ gwajm {ZH$mgr à{ejU H$r KmofUm
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Lab Safety Management

S&T Support Services

CSIR-NCL's Laboratory Safety Committee has been actively involved in implementing lab safety practices and 

procedures all over the campus. The safety committee works under the leadership of Director, Dr. Ashish Lele and is 

stewarded by Dr. Santosh P. Ghuge (Chair) and Dr. Ravindar Kontham (Co-Chair) in planning, developing and 

executing various safety standards for the laboratory. Various regular activities undertaken in safety management 

include quarterly lab safety review meetings, quarterly divisional safety audits conducted by divisional safety 

committees, hands-on fire safety trainings to all new project associates, AcSIR scholars and project interns, lab clean-

ups, waste chemical (both solid and liquid) disposal, waste solvent disposal, and providing basic PPEs to all labs.

The major initiative of the committee for FY 2022-23 was to celebrate National Safety Week to further strengthen 
th thsafety culture among staff and research scholars. The week, from 4  to 10  March 2023, was celebrated in CSIR-NCL. 

Display of banners and standees, poster, drawing and slogan competitions, special invited talk and fire drills are major 

events organized during the week. A special talk by Dr. Vinayak Marathe, former Sr. Vice President, Reliance 

Industries, was arranged to raise awareness about the risks and hazards associated with the handling of hazardous 

chemicals in laboratories. Demonstration of firefighting drill by Pune Fire Brigade team of Pashan Fire station was also 

organized during the week. The best safety compliance awards to three labs from each division were conferred 

during the celebration to boost morale of research scholars and PIs in implementing safety protocols at the lab level.

The announced and unannounced fire safety evacuation drills were conducted in all building to sensitize the staff on 

what prompt actions to be taken in case of emergency. The good observations and learnings were communicated to 

all the staff for their information. The lab safety committee has been also instrumental in getting regulatory approval 

from MPCB like consent to operate (CtO) that include periodic air/water/noise quality checks and hazardous and non-

hazardous waste disposal for the entire campus. 

Events organized during National Safety Week Celebration
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{dkmZ Am¡a àm¡Úmo{JH$r g_W©Z godmE§

{dÎm Ed§ boIm

1. {Z{Y H$r Cn`mo{JVm  

 grEgAmB©Ama AZwXmZ am{e    

 n{a`moOZmE±  
(₹ bmI _o§) 

 ZoQ>dH$ © (gr/E\ $ g{hV)  2049.491 

 Ja¡ -ZQo >dH$©  18308.781 

 NMITI n{a`moOZmE±  0.000 

 BE© _Ama Ed § dk¡ m{ZH$ nyb  0.000 

 à`moJembm AmapjV {Z{Y  66.183 

 ~mhar {dÎmnm{o fV n{a`moOZmE±  2062.538 

 {d{dY O_m am{e
   

 ~mhar {ZH$m`mo§ H$r Amao  g o ^wJVmZ
  0.000 

 àm`mo{OV gå_obZmo§/gJ§ mo[ð `mo § hoVw A_mZV  0.000 

 Hw$b  
22486.993 

2. à`moJembm AmapjV {Z{Y H$m AOZ©   (₹ bmI _o§) 

 df © Ho$ Xm¡amZ A{V{aº$ {Z{Y (grEgAmB©Ama Ho$ Abmdm) H$o  {Zdeo  na A{O©V ã`mO  Ho$ _mÜ`_ g o à`moJembm 
AmapjV {Z{Y H$m AO©Z

  
120.291 

 AÝ` boImerfmo ª go
  

784.392 

 Hw$b  
904.683 

3. 31.3.2023 H$mo A{V{aº$ {Z{Y H$m {Zdoe (₹ bmI _o§) 6000.000 

4. AmnpÎm-nwpñVH$m _Xmo§ H$m {ZnQ>mam 
 

  

 

 df © Ho$ Xm¡amZ {H$E JE g_m`moOZ
  

 [ZOr
 

65
 

 `mÌm ^Îmm /Nw>År `mÌm {a`m`V
  

159
 

 ñWmZr`
  

35
 

 Hw$b
  

259
 

 Hw$b _Xo§
  

259
 

5.
 

{ZåZ {b{IV  àH$ma Ho$ dmCMa V¡`ma {H$E JE
  

 ŵJVmZ
  

11802
 

 
àmá am{e

  
4110

 

 
Q>r.B.©

 
185

 

 
Hw$b

  
16097
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Finance & Accounts 

S&T Support Services

 

1. Funds Utilization  

 CSIR Grant  

  Projects (₹ in lakh) 

  Network  (including C/F)    2049.491 

  Non – network 18308.781 

  NMITLI Projects 0.000 

 EMR & Scientist Pool 0.000 

 Laboratory Reserve 66.183 

 Externally Funded Projects 2062.538 

 
Misc. Deposits

  

 
Payment on behalf of outside bodies

 
0.000

 

 
Deposits for Sponsored conf. / seminars

 
0.000

 

 
Total

 
22486.993

 

2.
 

Generation of Lab Reserve
 

(₹
 

in lakh)
 

 
Through earning of interest on investment of surplus funds (other than CSIR) during 
the year

 120.291
 

 
From other heads

 
784.392

 

 
Total

 
904.683

 

3.
 

Investment
 
of surplus funds as on 31.3.2023

 
(₹
 

in lakh)
 

6000.000
 

4.
 

Clearance of OB items
   

 
Adj. made during the year

  

 
Private

 
65

 

 

TA/LTC
 

159
 

 

Local

 

35

 

 

Total

 

259

 

 

No. of

 

items

 

259

 

5.
 

Following types of vouchers were generated
  

 

Payment

 

11802

 

 

Receipt

 

4110

 

 

TE

 

185

 

 

Total

 

16097
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{dkmZ Am¡a àm¡Úmo{JH$r g_W©Z godmE§

^§S>ma Ed§ H«$`

_X 
g§»`m _yë  ̀ ₹ H$amo‹S> _o§ 

2021.22 2022.23 2021.22 2022.23 

Hw$b àmá Ed§ {Zînm{XV _m§JnÌ  3627 1730 32.42 48.73 

Hw$b {XE JE Am°S>©a (Am`m{VV) 27 76 5.99 24.64 

Hw$b {XE JE Am°S>©a ;ñdXoer : Am°ZbmBZ 
Amagr Am°S>©a g{hVÕ 

3600 1654 26.63 24.09 

ñWmZr` Am¡a Oo_ IarX; Am°ZbmBZ Amagr 
Am°S>©a g{hVÕ 

2069 Am¡a 332 EZ E / Am¡a 268 3.46 Ama¡ 0.40 EZ E/ Am¡a 1.58 

{dÎmr` df©  Ho$ Xma¡ mZ g_m`mo{OV ~H$m`m eof - 6 - 10 

{dÎmr` df© Ho$ Xma¡ mZ gr_m ewëH$ go Ny>Q> àmá 
am{e H$m Cn`moJ  

- - - - 

Amagr Am°S>©a  532 530 1.71 2.87 

Cnb[ãY`m§

Accomplishments 

 

Item 

Numbers Value (₹ In Crores) 

 2021-22 2022-23 2021-22 2022-23 

Total indents received and Processed 3627 1730 32.42 48.73 

Total order placed  (imported) 27 76 5.99 24.64 

Total orders placed (indigenous including 

online RC orders) 

3600 1654 26.63 24.09 

Local purchases & Gem purchases 2069 & 332 NA 268 3.46 &  0.40 NA 1.58 

O.Bs adjusted during the financial year   6  10 

Utilization of Custom Duty Exemption      

RC orders 532 530 1.71 2.87 

 

Stores & Purchase
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S&T Support Services

àH$meZ Ed§ {dkmZ g§Mma BH$mB© à`moJembm Am¡a CgHo$ gmPoXmamo§ Ho$ ~rM gyMZm g§Mma _o§ _hËdnyU© ̂ y{_H$m {Z^mVr h¡ & ̀ h BH$mB© àog {dkpá`m§ V¡`ma 

H$aHo$ Cgo Omar H$aVr h¡ Am¡a BgHo$ gmW hr AnZo gmPoXmamo§ Ho$ {bE {d{S>`mo§ H$m g_Ýd` ̂ r H$aVr h¡& ̀ h {d^mJ dm{f©H$ {anmoQ>©, ~«moea H$m g§J«h H$aVm h¡ 

Am¡a {b§ŠS>BZ, pQ²>dQ>a, \$og~wH$, ̀ yQçÿ~, do~ EpßbHo$eZ O¡go {S>{OQ>b _r{S>`m ßboQ>\$m°_© H$m Cn`moJ H$aVm h¡& ̀ h ~mhar Am¡a Am§V{aH$ do~gmBQ>mo§ H$m 

à~§YZ ^r H$aVm h¡& d¡km{ZH$mo§ H$r gpH«$` ^y{_H$m dmbr BH$mB© ^maV ^a H$r àXe©{Z`mo§ _o§ gpå_{bV hmoVr h¡ Am¡a _r{S>`m nÌH$mamo§ Ho$ AZwamoY na 

d¡km{ZH$mo§ Ho$ gmW gmjmËH$ma Am`mo{OV H$aVr h¡ &

nrEggr Zo df© Ho$ Xm¡amZ {ZåZ{b{IV àXe©{Z`mo§ H$m g§MmbZ {H$`m/ ^mJ {b`m 

 nwUo d¡H$pënH$ B©YZ gå_obZ, nwUo (Aà¡b 2-5, 2022) 

 Ho$_Qo>H$ dë©S> EŠgnmo 2022, _w§~B© (OyZ 8-11, 2022)

 amÁ`ñVar` {dkmZ Ed§ àm¡. _§[Ì`mo§ H$m gå_obZ, Ah_Xm~mX ({gV§~a 10-11, 2022)

 B§{S>`m Ho$_ 2022, _w§~B© (Zd§~a 2-3, 2022)

 108 dr§ ^maVr` {dkmZ H$m§J«og, RTMNU, ZmJnwa (OZdar 3-7, 2023)

 ZdmMma g_mamoh Am¡a npü_r ^maV {dkmZ àXe©Zr, Zohê$ {dkmZ Ho$§Ð, _w§~B©, (\$adar 1-3, 2023)

àH$meZ Ed§ {dkmZ g§Mma BH$mB© 

Publication and Science communication unit plays an important role in communicating the information between the 

laboratory and its stakeholders. It prepares and issues press releases and also coordinates the videos for its 

stakeholders. The department compiles the annual reports, brochures and uses digital media platforms like LinkedIn, 

Twitter, Facebook, YouTube, Web applications. It also manages the external and internal websites. The unit with 

active role of scientists participates in exhibitions across India and conducts interviews with scientists on the request 

of media reporters.

PSC coordinated / participated in following exhibitions during the year:

 Pune Alternate Fuel Conclave, Pune (April 2-5, 2022)

 ChemTech World Expo 2022, Mumbai (June 8-11, 2022)

 State S&T Ministers Conclave, Ahmedabad (September 10-11, 2022)

 IndiaChem 2022, Mumbai (November 2-3, 2022)

th 108  Indian Science Congress, RTMNU, Nagpur (January 3-7, 2023) 

 Innovation Festival and Western India Science Fair, Nehru Science Center, Mumbai (February 1-3, 2023) 

Publication and Science Communication Unit
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erf©H$ A{dîH$maH$ noQo>§Q> g§. 

dZmo©{Z`m Am~mo©{a`m go O¡d gpH«$` gño ì`yQ>nuZ Ho$ n¥WŠH$aU Ho$ 
{bE g§pjßV àH$me H«$mo_¡Q>moJ«m{\$H$ àpH«$`m  

Amerf Hw$_ma ^ÅmMm`©, BÝZmB`m Hw$_ma nmob§H$r  

  
394161 

 

hmBS>«moH$m~©Z Ho$ Am°ŠgrH$aU {S>gëâ`waoeZ Ho$ {bE CËàoaH$ 
àpH«$`m 

ew^m§Jr ^mbM§Ð C§~aH$a, gmoZmbr ~mbmgmho~ Im_o mZo  
394292 

Amg}{ZH$ Ho$ Am{dîH$ma Ho$ {bE  ZdrZ {d{Y    _oÌm_ ZraO bwdm§J, X~o merf Kmof 394857 

CÀM pH«$ñQ>br` JmobmH$ma {gëH$ µ\$mB~«moBZ gyú_ H$U Am¡a 
CgH$r V¡`mar H$r à[H«$`m 

AZw`m A_mbo  {Zgmb, ào_ZmW doUwJmonmbZ, ^pº$ 
kmZoœa IwXo 

395263 

 

Q>´mBOmBZ-AmYm{aV EES>rS>r-àH$ma Ho$ goë\$-H$åßbr_o§Q>ar ¹mS>´ÿn 
hmBS>́moOZ-~mo§So>S> {gñQ>_ Omo àmoQ>moQ>´mQo >´mo{nH$ go a{hV h¡§ 

J§JmYa Ooñgr g§O`Z, g§Ord Io{a`m  

 
396585 

J«o _moëS> (~moQ>´r{Q>g {gZo{a`m) amoJ H$o  {Z`§ÌU Ho$ {bE Am°Šgm{bg 
H$m°{Z©Hw$bmQ>m H$o  AH$© go `wº$ E§{Q\$>\§$Jb ga§ MZm    

ho_m WmMrZm_y{V©, ew{MœoVm {dZ` Ho$§XwaH$a 
397311 

Terahertz Tagging à`moJmo§ Ho$ {bE H$m~©{ZH$ AUwAmo§ H$r 
B§Or{Z`{a§J 

AmewVmof dg§V A§~mSo>, ~mbm nogmbm, H${dVm Omoer, 
{Z{VZ ~mnwamd ~gwVH$a, em¡{_H$ am`, Á`mo{V_©`r 
Xe, H$mdao d¡^d {dbmgamd  

397298 

MH«$r` E_mBS> Ûmam E{_ZmoEñQ>a Ho$ g§íbofU Ho$ {bE dZ-nmQ° > 
àpH«$`m 

EH§$~am_ ~mba_Z, OJÞmW amUm, {dZrVm `mXd  
397396 

à{VKmVH$ Am¡a àdmh à~§Y CnH$aUmo§ Ho$ ê$n _o§ MH«$dma S>m`moS> {ddoH$ {dZm`H$ amZmSo>, A_mob Aa{dÝX Hw$bH$Uu, 
{dZ` _Zmohaamd ^§S>mar 397769 

AË`{YH$ pH«$ñQ>br`, {dK{Q>V, AëQ>´m hmB© _m°{bŠ`yba doQ> 

nm°brWrZ (Uhmwpe) H$r V¡`mar Ho$ {bE EH$ {df_ CËàoaH$ 

Am¡a CgH$r V¡`mar Ho$ {bE àpH«$`m 

g_ra hwµOya {MŠH$br, Xrnm _§S>b, adr§Ð JmoQo>, Ho$VZ 
nQo>b 

 
397712 

ZdrZ 2,6-S>mB{g`mZmoE{Z{bÝg Ho$ gmW {ZH$Q>dVu AdñWm _o§ 
ghm`H$ {df_ H$mo{eH$m  

  

hZw_§V ~mnwamd ~moamQo>, gw^mf àVmnamd MìhmU, _hoe 
_XZamd {ngb, {aVeo  AemoH$ AÞXmVo, Yr_mZ 
gaH$ma, _oKZm {M§VZ AmR>ë`o  

397894 

{df_ _¡§JZrO CËàoaH$ H$m Cn`moJ H$aHo$ ZmBQ>´moEarZ H$m E{ZbrZ 
_o§ M`Zerb hmBS>´moOZrH$aU  

EH§$~a_ ~bam_Z, {dZmoX JmoHw$bH¥$îU bm§S>Jo, J{a_m 
O¡ñdmb, _wéJZ g~w a_{Z`Z 398289 

\$waâ`y{ab E{Wb B©Wa Ho$ g§íbofU Ho$ {bE EH$ EH$b MaU 
àpH«$`m  

MÝÐeoIa dg§V amoSo>, MoVZm ê$nH$ nm{Q>b  
398203 

S>mB_oWmoŠgr_oWoZ B©Wa Ho$ g§íbofU Ho$ {bE EH$ àpH«$`m EH§$~a_ ~bam_Z, ^JdXVwbm bú_r dmam  àgmX, 
_wéJZ g~w «_Ê`_ 398511 

{N>Ð`wŠV {g{bHo$Q> Am¡a YmpËdH$-{g{bHo$Q> gm_J«r Ho$ pH«$ñQ>br` 
Qo>Q>´mhoS>b́ g§aMZm _o§ H$mBab grboZ H$mo CËnÝZ H$aZo H$r ZdrZ 
{d{Y  

A{Zb {H$gmZ {H$ZJo, ~mbmgmho~ amOo§Ð Omdbo, 
àëhmX AOw©Z ~wamQo>  398603 

5-hmBS>́m°Šgr_o{Wb\$wa\$wab (Hmf) Am¡a \$wa\$wab go 2,5-

S>mB{_WmBb\$waZ (Dmf) Am¡a 2-{_WmBb\$waZ (Mf) Ho$ 
g§íbofU Ho$ {bE EH$ CÝZV àpH«$`m 

gË`Zmam`U dram do§H$Q> {MbwHw$ar Am¡a AVwb gmonmZ 
ZmJnwao 

  
398882 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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Annexures 

Patents Granted: Indian 

Title Inventor(s) Patent No. 

Short flash chromatographic process for isolation 
of bioactive sesquiterpenes from vernonia arborea 

Ashish Kumar Bhattacharya, Innaiah 
Kumar Polanki 

394161 

Catalytic process for oxidative desulphurization of 
hydrocarbons 

Shubhangi Bhalchandra Umbarkar, 
Sonali Balasaheb Khomane 

394292 

Novel method for arsenic detection Meitram Niraj Luwang, Debasish Ghosh 394857 

Highly Crystalline Spherical Silk Fibroin Micro-
Particles And A Process For Preparation Thereof 

Anuya Amol Nisal, Premnath 
Venugopalan, Bhakti Dnyaneshwar 
Khude 

395263 

Triazine-Based Aadd-Type Self-Complementary 
Quadruple Hydrogen-Bonded Systems Devoid Of 
Prototropy 

Gangadhar Jessy Sanjayan, Sanjeev 
Kheria 

396585 

Antifungal Composition Comprising Extract Of 
Oxalis Corniculata For Control Of Grey Mold 
(Botrytis Cinerea) Disease 

Hema Thatchinamoorthy, Shuchishweta 
Vinay Kendurkar 

397311 

Engineering of Organic Molecules for Terahertz 
Tagging Applications 

Ashootosh Vasant Ambade, Bala Pesala, 
Kavita Joshi, Nitin Bapurao Basutkar, 
Shaumik Ray, Jyotirmayee Dash, Kaware 
Vaibhav Vilasrao 

397298 

A One-Pot Process For The Synthesis Of 
Aminoesters From Cyclic Amides 

Ekambaram Balaraman, Jagannath Rana, 
Vinita Yadav 

397396 

Vortex Diodes As Reactors And Effluent Treatment 
Devices 

Vivek Vinayak Ranade, Amol Arvind 
Kulkarni, Vinay Manoharrao Bhandari 

397769 

A Hetrogenous Precatalyst For Preparation Of 
Highly Crystalline, Disentangled, Ultra High 
Molecular Weight Polyethylene (Uhmwpe) And A 
Process For Preparation Thereof 

Samir Hujur Chikkali, Dipa Mandal, 
Ravindra Gote, Ketan Patel 

397712 

Novel 2,6-dicyanoanilines with heterocylic 
substituents at adjacent positions 

Hanumant Bapurao Borate, Subhash 
Prataprao Chavan, Mahesh Madanrao 
Pisal, Ritesh Ashok Annadate, Dhiman 
Sarkar, Meghana Chintan Athalye 

397894 

Selective Hydrogenation Of Nitroarenes To 
Anilines Using Heterogeneous Manganese Catalyst 

Ekambaram Balaraman, Vinod 
Gokulkrishna Landge, Garima Jaiswal, 
Murugan Subaramanian 

398289 

A Single Step Process For The Synthesis Of Furfuryl 
Ethyl Ether 

Chandrashekhar Vasant Rode, Chetana 
Rupak Patil 

398203 

A Process For The Synthesis Of Dimethoxymethane 
Ethers 

Ekambaram Balaraman, Bhagavatula 
Lakshmi Vara Prasad, Murugan 
Subaramanian 

398511 

Novel method to introduce chiral silane in 
crystalline tetrahedral framework of porous silicate 
and metallo-silicate materials 

Anil Kisan Kinage, Balasaheb Rajendra 
Javale, Pralhad Arjun Burate 

398603 

An Improved Process For The Synthesis Of 2,5-
Dimethylfuran (Dmf) And 2-Methylfuran (Mf) From 
5-Hydroxymethylfurfural (Hmf) And Furfural 

Satyanarayana Veera Venkata Chilukuri, 
Atul Sopan Nagpure 

398882 
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erf©H$ A{dîH$maH$ noQo>§Q> g§. 

Ho$gr Ap9 ~«odo~¡ŠQ>r{a`_ EH$ àmo~m`mo{Q>H$ g§aMZm {Og_o§ 
AbJ-AbJ Zñb Ho$ ZdrZ OrdmUw H$mo gpå_{bV {H$`m 
OmVm h¡& 

ö{fHo$e {dZm`H$ _w§Jr, nOy m {dO` Kweo, A{dZme do„moa 
gw§Xa, AM©Zm {dîUw n§wS>bo  399168 

½byH$moO Ûmam bodw{b{ZH$ Aåb Ho$ g§íbofU Ho$ {bE EH$ MaU 
àpH«$`m  

{dO` dg§V ~moH$mSo>, àem§V gwaoe {Z\$mS>H$a  
399260 

Z`o g§íbo{fV amoJmUwamoYr noßQ>mBS²>g H$r {S>OmB{Z§J  ew{MídoVm {dZ` Ho$§XwaH$a , X~w m© goZJwám 399738 

amgm`{ZH$ g§aMZm _mÝ`Vm àmßV CnH$aU   _wWwHw$_magm_r H$m{V©H$o `Z   400224 

Am`{ZH$ Vab CËàoaH$ Ho$ Cn`moJ H$r ghm`Vm go EëH$mBb 
E{a`b B©Wa {_lU Ho$ g§íbofU Ho$ {bE dZ nm°Q> àpH«$`m  

gwZrb e§H$a Omeo r, {ddoH$ {dZm`H$ amZmSo>  
400943 

àË`j gy`© Ho$ àH$me _o§ hmBS>´mOo Z CËnmXZ {Z_m©U Am¡a 
AëH$mohb Ho$ Am§{eH$ Am°ŠgrH$aU Ho$ {bE EH$ 
\$moQ>moH¡$Q>{bñQ> CnH$aU  

{MÞH$mo§S>m gw~«_Ê`_ JmonrZmW, Zaoe ZmbmObm  

  402382 

Ob {d^mOZ Am¡a CgHo$ Am°ŠgrOZ CËnmXZ Ho$ {bE gm¡a 
Am¡a Ñí` àH$me g§Mm{bV \$moQ>moH¡$Q>{bñQ>  

{MÞmH$mo§S>m gw~«_Ê`_ JmonrZmW, A§OZr O` àH$me Xw~o 
  402715 

O¡dgpH«$` Vob AmYm{aV nm°brEñQ>a_mBS> Z¡Zmo\$mB~a Am¡a 
j{V CnMma _o§ à`moJ 

aËZm do§H$Q> ZmJm Jw§S>byar  

  
404110 

g§emo{YV {dkm{nV ga§ MZm Am¡a CgHo$ Cn`moJ   Hw$§S>{bH$ JUnV amD$V, _Zmoha {dén¡Šg ~{S>Ja, {edam_ 
ñdm_rZmWZ, {ddoH$ {dÆb H$mo{S>{Jao, amOoœar í`m_Or Jm¡a  405434 

H$mopñH${Z`_ \$oZoñQ>́oQ>_ (JmQ>©Z) H$mbo o~« H$r npÎm`mo§ go ~oa~oarZ 
Ho$ {ZîH$f©U H$r EH$ àpH«$`m   

ew{MœVo m {dZ` Ho$§XwaH$a, __Wm a§Jmñdm_r  
405697 

ã`ydo{a`m Egnr Ûmam E§OmB_ Am¡a CgH$r V¡`mar Ho$ {bE 
àpH«$`m  

  

 

grVm bú_U a`mbr, {ed e§H$a, ñZohb {dO` _moao, 
hare ~§grbmb I§So>bdmb, M§Ð ~m~ y H$ÞZ Za{gåhZ, 
gadZZ nbmZrdob, nÙZm^Z ~bam_   406137 

H$m°{Z{S>`mo~mobg ~«oµ\$opëS>`Zg Ûmam  E§OmB_ Am¡a CgH$r 
V¡`mar H$o  {bE àpH«$`m  

  

grVm bú_U a`mbr, hare ~§grbmb I§So>bdmb, ñZohb 
{dO` _moao, H$_bmH$a _moVram_ H$bmb, M§Ð ~m~y H$ÞZ 
Za{gåhZ, gadZZ nbmZrdob, nÙZm^Z ~bam_   

406112 

_bo{a`mamoYr {df_ H$mo{eH$m {_lU Am¡a CgH$r V¡`mar 
Ho$ {bE àpH«$`m  

g§Vmof ~m~yamd åhñHo$, Á`mo{V n§H$O _hmOZ, eZ_wJ_ 
YZgoH$aZ   406492 

~o§OrZ H$m ZmBQ>óeZ  ew^m§Jr ^mbM§Ð C~§ aH$a, AVbw  ~mbmgmho~ Hw$bmb, _mohZ 
Ho$am~m S>mo§Jao  406505 

\$m°ñ\$rZ-\$m°ñ\$mBQ> {bJ¡§S> Ama¡  CgH$r V¡`mar Ho$ {bE 
àpH«$`m  

g_ra {M¸$br, ñdoÀN>m nm§So>, A{Z~mZ©  goZ 
406567 

a¡§{S>`_ CËàoaH$ {df_ hmBS>´moOZrH$aU Ûmam {gQ>mp½b{ßQ>Z 
V¡`ma H$aZo H$r AË`§V à^mdr àpH«$`m 

g_ra hwOya {M¸$br, {H$emoa {dbmg Imon‹So> 

  
406933 

{Za§Va J{Verb - Q¡>§H$ {aEŠQ>a H$m Cn`moJ H$aHo$ YmVw 
Z¡ZmoH$Um§o H$m g§íbofU 

A_mbo  Aa{d§X Hw$bH$Uu, O`Xrn {~{nZ Xoenm§So> 

  
407073 

n{a{eï 
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Title Inventor(s) Patent No. 

A Probiotic Composition Comprising The Novel 
Isolated Bacterial Strain Of Brevebacterium Casei 
Ap9 

Hrishikesh Vinayak Mungi, Pooja Vijay 
Ghushe, Avinash Vellore Sunder, Archana 
Vishnu Pundle 

399168 

A One Step Process For The Synthesis Of Levulinic 
Acid From Glucose 

Vijay Vasant Bokade, Prashant Suresh 
Niphadkar 

399260 

Designing novel synthetic antimicrobial peptides Shuchishweta Vinay Kendurkar, Durba 
Sengupta 

399738 

Chemical Structure Recognition Tool Muthukumarasamy Karthikeyan 400224 

A One Pot Process For The Synthesis Of Alkyl Aryl 
Ether Compounds Using Supported Ionic Liquid 
Catalysts 

Sunil Shankar Joshi, Vivek Vinayak 
Ranade 

400943 

A Photocatalyst Device For Hydrogen Generation 
And Partial Oxidation Of Alcohols In Direct Sunlight 

Chinnakonda Subramanian Gopinath, 
Naresh Nalajala 

402382 

Solar And Visible Light Driven Photocatalyst For 
Water Splitting And Oxygen Production Thereof 

Chinnakonda Subramanian Gopinath, 
Anjani Jai Prakash Dubey 

402715 

Bioactive oil based polyesteramide nanofibers and 
applications in wound healing 

Rathna Venkata Naga Gundloori 404110 

Improved Adhesive Composition And Uses Thereof Kundalik Ganpat Raut, Manohar Virupax 
Badiger, Sivaram Swaminathan, Vivek 
Vitthal Kodigire, Rajeshwari Shyamji 
Gour 

405434 

A process of extraction of berberine from leaves of 
Coscinium fenestratum (Gaertn.) Colebr 

Shuchishweta Vinay Kendurkar, 
Mamatha Rangaswamy 

405697 

Enzymes from beauveria sp. And process for 
preparation thereof 

Seeta Laxman Ryali, Shiv Shankar, Snehal 
Vijay More, Harish Bansilal Khandelwal, 
Chandra Babu Kannan Narasimhan, 
Saravanan Palanivel, Padmanabhan 
Balaram 

406137 

Enzymes From Conidiobolus Brefeldianus And 
Process For Preparation Thereof 

Seeta Laxman Ryali, Harish Bansilal 
Khandelwal, Snehal Vijay More, 
Kamalakar Motiram Kalal, Chandra Babu 
Kannan Narasimhan, Saravanan 
Palanivel, Padmanabhan Balaram 

406112 

Antimalarial Heterocyclic Compounds And A 
Process For The Preparation Thereof 

Santosh Baburao Mhaske, Jyoti Pankaj 
Mahajan, Shanmugam Dhanasekaran 

406492 

Nitration of Benzene Shubhangi Bhalchandra Umbarkar, Atul 
Balasaheb Kulal, Mohan Keraba Dongare 

406505 

A Phosphine-Phosphite Ligand And A Process For 
The Preparation Thereof 

Samir Chikkali, Swechchha Pandey, 
Anirban Sen 

406567 

Highly efficient process for the preparation of 
sitagliptin via rhodium catalyzed asymmetric 
hydrogenation. 

Samir Hujur Chikkali, Kishor Vilas 
Khopade 

406933 

Synthesis Of Metal Nanoparticles Using 
Continuous Stirred-Tank Reactor 

Amol Arvind Kulkarni, Jaydeep Bipin 
Deshpande 

407073 
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erf©H$ A{dîH$maH$ noQo>§Q> g§. 

Aåb CËàoaH$ H$m Cn`moJ H$aHo$ eŠH$a Ûmam ßboQ$>\$m_© 
agm`Z V¡`ma H$aZo H$r àpH«$`m 

{dO` ~moH$mSo>, àem§V {Z\$mS>H$a  

  
407190 

(R)-(-)-3- Quinuclidinol H$m O¡d CËàoaH$ _Ü`ñWVm 
go CËnmXZ 

   

pà`Xe©Zr ~bam_Z, {Zbmo\$a OhmZ I¡éÞmga {gÔrH$r, 
^m½`lr Z§X{H$emoa ñdJ}, Vwbgram_ do§H$Q>a_¡`m 
{haoH$moXmWH$„y  

408192 

Am§V{aH$ _ogmo_mo{\$©H$ g§aMZm Ho$ gmW g\$£ŠQo>Q§ > H$Umo§ H$r 
V¡`mar Am¡a Cn`moJ  

Jwéñdm_r Hw$_mañdm_r, _ZmoO Hw$_ma, AmewVmof dg§V 
A§~mSo> 409526 

H$mBab H$m {díbofU H$aZo dmbo AUwAmo§ H$mo em{_b {H$E {~Zm 
H$mBab _m`mo-BZmo{gQ>mb°  `m¡{JH$ V¡`ma H$aZo H$r àpH«$`m    

e{eYa lrH$m§{V`m _¡gya, amOoe KZí`m_ JmoÝZmSo>, 
{Zdo{XVm VmZmOr nm{Q>b, _mYwar VmZmOr nm{Q>  410146 

EëH$mBÝg go Amobo{\$Z Ho$ g§íbofU Ho$ {bE dZ  nm°Q> àpH«$`m 
  

EH§$~a_ ~ba_Z, _wéJZ gw~«_Ê`Z, AmH$me _§S>b  
410412 

_bo{a`m Ama¡  Q>moŠgmoßbmÁ_mo{gg Ho$ CnMma Ho$ {bE {g{bH$m°Z 
AmYm{aV MH«$r` {_lU Am¡a \$m_m©ñ`w{Q>H$b g§aMZmE§ 

Sw>å~mbm lr{Zdmg aoÈr, YZgoH$aZ eZ_wJ_, aoå`m a_oe, 
AZwamJ ewŠbm, _rZmjr A{Zb ~bo oH$a 410666 

{_lU Am¡a Vmn ñWmZm§VaU Ho$ {bE g§Hw${MV Q²> ỳ~  A_mbo  Aa{d§X Hw$bH$Uu, {ddoH$ {dZm`H$ amZmSo> 410847 

H$m~mo©hmBS>óQ> go â`yamZ `m¡{JH$ g§íbofU Ho$ {bE EH$ EH$b 
MaU àpH«$`m  

MÝÐeoIa dg§V amoSo>, gwhmg hZ_§V {e§Xo 
411782 

EZ¡ÝQ>rAmo_o{aH$br ewÕ (Ama)-AëH$mohb H$r EH$ gab Am¡a 
à^mdr V¡`mar 

 

{Xnoe XÎmy OmYd, {Zbmo\$a OhmZ I¡éÞmga {gÔrH$r, 
ñdm{V à_moX H$moboQ>, {haoH$moXmWmH$„y do§H$Q>a_¡̀ m 
Vwbgram_ 

 

412881 

VrZ {df_ na_mUwAmo§ Am¡a CZH$r amoJmUwamoYr J{V{d{Y go ẁº$ 
nm§M {PëbrXma {df_ H$mo{eH$mAmo§ H$m g§íbofU 

Yr_Z gaH$ma, a_oe AÞm Omoer, A§O{b à^mH$a 
{b{IVo, amo{hUr a_oe Omoer, {dO` _wabrYa IoS>H$a 413210 

2-à{VñWm{nV EZ-{df_H$mo{eH$m V¡̀ ma H$aZo H$r àpH«$`m Am¡a 
CgH$m Cn`moJ  

àXrn _¡Vr, AãXbw  _moQ>mbo~, gmo{Z`m amZr  

  
413375 

~«rdmao{gQ>m_ H$r V¡`mar Ho$ {bE CÞV à{H$`m 

 

gw^mf àVmnamd MìhmU, g§Ho$V AemHo $ H$mdbo  
414373 

{d{^Þ gwYm{aV VH$ZrH$mo§ Ho$ {bE CËàoaH$ g§aMZm  

  

{Vé_bmB©ñdm_r amOm, dram do§H$Q> gË`Zmam`U {MbwHw$ar, 
{dnwb gw^mf nm{Q>b, {ed àgmX _Ho $bm, AemoH$ Hw$_ma 
doUwJmonmb  

 

414785 

W_mo©H$mBZo{Q>H$ g§nXm _mnZ Ho$ {bE àdmh CnH$aU 

 

A_mbo  Aa{d§X Hw$bH$Uu, `m{MVm e_m©, {dH$me H$w _ma, 
{dZ` Jwbm~ ^m`m 416770 

\$moQ>modmopëQ>H$ CnH$aUmo§ H$r V¡`mar Ho$ {bE EH$ CÞV àpH«$`m  

 

Aê$n Hw$_ma aW, X~o a§OZ _§S>b, àgoZOrV Z§Xm 
Jmoñdm_r, amOHw$_ma H$í`n, V§Om¡a nwbr `wdamO  417098 

gwJ§{YV {_lUm§o Ho$ ZmBQ>́oeZ Ho$ {bE gVV àpH«$`m  

  

A_mbo  Aa{d§X Hw$bH$Uu, _¥Ë`w§O` Ho$edàgmX e_m©, 
gwZohm amO§oÐ nm{Q>b  417179 

n{a{eï 
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A Process For The Preparation Of Platform 
Chemicals From Sugar Using Acid Catalyst 

Vijay Bokade, Prashant Niphadkar 407190 

Biocatalyst Mediated Production Of (R)-(-)-3-
Quinuclidinol 

Priyadarshini Balaraman, Nilofer Jahan 
Khairunnasar Siddiqui, 
Bhagyashreenandkishore Swarge, 
Thulasiram Venkataramaiah 
Hirekodathakallu 

408192 

Preparation and use of surfactant particles with 
internal mesomorphic structure 

Guruswamy Kumaraswamy, Manoj 
Kumar, Ashootosh Vasant Ambade 

409526 

A Process For The Preparation Of Chiral Myo-
Inositol Derivatives Without Involving Chiral 
Resolving Agents 

Shashidhar Srikantiah Mysore, Rajesh 
Ghanshyam Gonnade, Nivedita Tanaji 
Patil, Madhuri Tanaji Patil 

410146 

One Pot Process For The Synthesis Of Olefins From 
Alkynes 

Ekambaram Balaraman, Murugan 
Subaramanian, Akash Mondal 

410412 

Silicon Based Cyclic Compounds And 
Pharmaceutical Compositions For Treating Malaria 
And Toxoplasmosis 

Dumbala Srinivasa Reddy, Dhanasekaran 
Shanmugam, Remya Ramesh, Anurag 
Shukla, Meenakshi Anil Belekar 

410666 

Pinched Tubes for Mixing and Heat Transfer Amol Arvind Kulkarni, Vivek Vinayak 
Ranade 

410847 

A Single Step Process For The Synthesis Of Furan 
Derivatives From Carbohydrates 

Chandrashekhar Vasant Rode, Suhas 
Hanmant Shinde 

411782 

A Simple & Efficient Preparation Of 
Enantiomerically Pure (R)- Alcohol 

Dipesh Dattu Jadhav, Nilofer Jahan 
Khairunnasar Siddiqui, Swati Pramod 
Kolet, Hirekodathakallu Venkataramaiah 
Thulasiram 

412881 

Synthesis of five membered heterocycles 
consisting of three hetero atoms and their 
antimycobacterial activity 

Dhiman Sarkar, Ramesh Anna Joshi, 
Anjali Prabhakar Likhite, Rohini Ramesh 
Joshi, Vijay Murlidhar Khedkar 

413210 

2-Substituted N-Heterocycles, Process For 
Preparation And Use Thereof 

Pradip Maity, Abdul Motaleb, Soniya 
Rani 

413375 

Improved Process For The Preparation Of 
Brivaracetam 

Subhash Prataprao Chavan, Sanket 
Ashok Kawale 

414373 

A Catalyst Composition For Different Reforming 
Techniques 

Thirumalaiswamy Raja, Veera Venkata 
Satyanarayana Chilukuri, Vipul Subhash 
Patil, Siva Prasad Mekala, Ashok Kumar 
Venugopal 

414785 

Flow Device For Thermokinetic Property 
Measurement 

Amol Arvind Kulkarni, Yachita Sharma, 
Vikash Kumar, Vinay Gulab Bhaya 

416770 

An Improved Process For The Preparation Of 
Photovoltaic Devices 

Arup Kumar Rath, Debranjan Mandal, 
Prasenjit Nanda Goswami, Rajkumar 
Kashyap, Tanjore Puli Yuvaraj 

417098 

Continuous Process For Nitration Of Aromatic 
Compounds 

Amol Arvind Kulkarni, Mrityunjay 
Keshavprasad Sharma, Suneha Rajendra 
Patil 

417179 
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ñdrH¥$V noQo>§Q>:^maVr`

n{a{eï 

erf©H$ A{dîH$maH$ noQo>§Q> g§. 

O¡d-g§JV nm°br ẁaoWoZ _mBH«$moH¡$ßgyb Am¡a CgH$r V¡`mar H$r 
àpH«$`m  

Zrbmjr d¡^d gXmdV}, H$m{YadZ eÝ_wJZmWZ, naewam_ 
JOmZZ eŠw b 418153 

Z¡Zmo Am¡a _mBH«$mo nm{Q>©H$ëg Ho$ ghg§`moOH$ go Q²>`yZo~b {N>Ð 
AmH$ma Ho$ gmW bmMo Xma _¡H«$mo-H$m°ng©   

Jwéñdm_r Hw$_mañdm_r, amOm amOm_{U¸$_, g`_ goZJwám 
  418489 

E§OmB_ CËnmXZ Ho$ {bE dY©H$ Ho$ ê$n _o§ dgm ẁŠV Aåb Am¡a 
CZHo$ `m¡{JH$mo§ H$m Cn`moJ 

Apñ_Vm AmewVmof à^wUo, ñZohb {dO` _mao o 

  
418672 

nm°br~o§{µO{_S>mµOmob na AmYm{aV ~hwnaV J¡a-{N>ÐnyU© {P„r Cëhmg H$Ýh¡`mbmb Iméb, hf©b {Xbrn Mm¡Yar, {Z{eZm 
AMwWZ emo^Zm, {Z{VZ _YwH$aamd WmoamQ> 418778 

nm°{b_{aH$ ÁdbZerb ga§ MZmE± eVmãXr nmoaob _wIOu, nÅm{`b Om°`, OodZr {dO`H¥$îUZ
  420323 

2,5 DI-TERT ã`yQ>rBbhmBS>´mop¹ZmZo  Ho$ g§íbofU Ho$ {bE 
EH$ àpH«$`m  

g§O` nm§Sw>a§J H$m§~bo, {Z{eJ§Ym adrÐ§  nm{Q>b 
420446 

nVbo bMrbo gmëo S> gwnaH¡$no{gQ>a Ho$ {bE EH$ noS>moQ> H$moQo>S> 
bMrbr grEZQ>r ê$naoIm (~H$rnona) H$mJO BboŠQ>́moS> 
  

Hw$é§JmQo > lrHw$_ma, am°~r gmoZr, {~hmJ EZmoWw_ y̧$b  

  421193 

Maldi  Ms/Ms H$m Cn`moJ H$aHo$ g§aMZmË_H$ 
AmB©gm_o g© Ho$ n{aUm_  

do§H$Qo>œabw n§Mm¾wbm, {Zdo{XVm ^ÅmMm`©, A{dZme XÎmmÌo` 
KZQo>  421163 

_o§å~«oZ {\$ëQ>aoeZ CnH$aU hf©dÕ©Z {dœZmW Am{XH$mZo, _h§oÐ Xdo am_ OJVmn 421136 

Q²> ỳ~ BZ Q²>`y~ {Za§Va H$m§M H$m ao{IV à{VKmVH$ A_mbo  Aa{d§X Hw$bH$Uu, {ddoH$ {dZm`H$ amZmSo> 422317 

H$mëH$moOoZmBS²>g g§H«${_V YmVw Ho$ Z¡ZmoH$Umo§ Ho$ g§íbofU Ho$ 
{bE EH$ àpH«$`m 

_mo{ZH$m, n§H$O nmoÔma  
422392 

~o§Omoâ ỳamZ-6-H$m~mo©pŠO{bH$ Aåb V¡`ma H$aZo H$r EH$ 
àpH«$`m 

  

Sw>å~mbm lr{Zdmg aoÈr, naoe a_oe AR>mdbo, {demb 
_p„H$mO©wZ PmSo> 424140 
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Bio-Compatible Polyurethane Microcapsules And 
Process For The Preparation Thereof 

Nilakshi Vaibhav Sadavarte, Kadhiravan 
Shanmuganathan, Parshuram Gajanan 
Shukla 

418153 

Elastic Macroporous Scaffolds With Tunable Pore 
Size From Covalent Self-Assembly Of Nano And 
Microparticles 

Guruswamy Kumaraswamy, Raja 
Rajamanickam, Sayam Sengupta 

418489 

Use of fatty acids and their derivatives as 
enhancers for enzyme production 

Asmita Ashutosh Prabhune, Snehal Vijay 
more 

418672 

Multilayer Non-Porous Membranes Based On 
Polybenzimidazoles 

Ulhas Kanhaiyalal Kharul, Harshal Dilip 
Chaudhari, Nishina Achuthan Shobhana, 
Nitin Madhukarrao Thorat 

418778 

Polymeric Flammable Compositions Shatabdi Porel Mukherjee, Pattayil Joy, 
Jeyavani Vijayakrishnan 

420323 

A Process for the synthesis of 2,5 DI-TERT 
Butylhydroquinone 

Sanjay Pandurag Kamble, Nishigandha 
Ravindra Patil 

420446 

A Pedot Coated Flexible Cnt Framework 
(Buckypaper) Paper Electrode For A Thin Flexible 
Soild Supercapacitor 

Kurungot Sreekumer, Roby Soni, Bihag 
Anothumakkool 

421193 

Quantitation Of Structural Isomers Using Maldi 
Ms/Ms 

Venkateswarlu Panchagnula, Nivedita 
Bhattacharya, Avinash Dattatraya 
Ghanate 

421163 

A Membrane Filtration Device Harshavardhan vishavanath Adikane, 
Mahendra Devram Jagtap 

421136 

Tube In Tube Continuous Glass Lined Reactors Amol Arvind Kulkarni, Vivek Vinayak 
Ranade 

422317 

A Process For The Synthesis Of Nanoparticles Of 
Transition Metal Chalcogenides 

Monika, Pankaj Poddar 422392 

A Process For The Preparation Of Benzofuran-6-
Carboxylic Acid 

Dumbala Srinivasa Reddy, Paresh 
Ramesh Athawale, Vishal Mallikarjun 
Zade 

424140 
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ñdrH¥$V noQo>§Q>: {dXeo  

n{a{eï 

erf©H$ A{dîH$maH$ 
Xoe/joÌ Am¡a AZwXmZ 

g§»`m 

ñd`§ {Z{_©V _oQ>mbmonmo{\$©{aZ 2S>r-erQ²>g H$m Cn`moJ 
H$aHo$ nmZr H$m \$moQ>moCËàoaH$ {d^mOZ   

g§Vmof ~m~y gwHw$_maZ, H$am`_H$moS>W M§ÐZ a§Ore 

 

`yEg   11292716 

 

~mB _oQo>{bH$ H$moa-eob Z¡ZmoH$Um§o Am¡a CZHo$ CËàoaH$ 
à`moJmo§ H$r V¡`mar Ho$ {bE EH$ CÝZV àpH«$`m  

{dZmoX MWHw$XmW à^mH$aZ, {dgmI EboJpÅb ^maVZ  

  

`yEg   11305344 

 

emar{aH$ pñW{V _o§ EMAmogrEb H$r {d{eï Om§M Ho$ 
{bE EH$ Z`m arOo§Q>  

{\$amoO Abr, gwZrb ~~Zamd Am°Qo>, A{Zbm hmoñHo$ao 
AemoH$, g_w Z nmb, A{_Vm^ Xmg 

`yEg   11319331 

 

gm¡a Ob {d^mOZ Ho$ {bE B§{S>`_ J¡{b`_ ZmBQ>´mBS> 
Am¡a Am°ŠgmBS> YmVw H$m \$moQ>moñQo>~b {_lU  

{MÞH$mo§S>m gw~«_Ê`_ JmonrZmW, amOm A§~b {edam_Z  

  

`yEg   11325113 

 

Z¡Zmo ga§ {MV CËàoaH$ na H«$yS> ~m`mop½bgam°b H$r  
S>m`mob Ama¡  H$_ AëH$mohb _o§ àË`j àpH«$`m  

MÝÐeoIa dg§V amoSo>, a{gH$m ^aV _mZo, {ddoH$ 
{dZm`H$ amZmSo> 

E_ dm` : E_ dm` -
190706-E 

 

hmBS>«oQ> n¥W¸$aU àdV©H$mo§ H$r CnpñW{V _o§ hmBS>´Qo ²>g 
Ho$ n¥W¸$aU H$r EH$ àpH«$`m  

  

aOZre Hw$_ma, gwXrn am°`, Jm¡ad ^ÅmMmOu, {Zbeo  
Mm¡Yar, Amerf Hw$_ma, amO Hw$_ma H$í`n, n{adoe 
MwK, Zdb {H$emoa nm§So> 

Oonr : 7071930 

 

Ý`ypŠb`moQ>mBS> AZwH«$_ EZH$mo{S§>J 9-{bnmoŠgrOoZoO 
Am¡a Bgr H$m Cn`moJ H$aHo$ {aH§${~ZoQ§ > {Z_m©U 

{dÚm lrH$m§V Jwám, Amerf ~bd§V Xoenm§So>, ho_m§Jr 
{Jare {MS>bo, AemoH$ à^mH$a {J{a 

`yEg   11339381 

Γ -pñnamoHo$Q>b- Γ -b¡ŠQ>moZ Am¡a \$m_m©ñ ẁ{Q>H$b 
g_mZ `wŠV g§aMZm Am¡a CgH$r V¡̀ mar H$r àpH«$`m  

 

a{d§Ð H$m§oW_, {XJ§~a A~mgmho~ H$m§~bo   `yEg   11339174 

dm`w pñWa YmVw gë\$mBS> n{aUm_ {~§Xw H$o  g§íbofU 
Ho$ {bE EH$ àpH«$`m 

^JdX²Vbw m bú_r dmam  àgmX, A{^OrV ~oam   `yEg   11352556 

gwajm à`moJmo§ _o§ Cn`moJ Ho$ {bE dñVw H$m AmH$ma H$m{YadZ eZ_wJZmWZ, ào_ZmW doUJw monmbZ, Vwfma 
A§~moZo 

`yEg   11352750 
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Photo-Catalytic Splitting Of Water Using 

Self-Assembled Metalloporphyrin 2d-

Sheets 

Santosh Babu Sukumaran, 

Karayamkodath Chandran Ranjeesh 

US: 11292716 

An Improved Process For The Preparation 

Of Bimetallic Core-Shell Nanoparticles And 

Their Catalytic Applications 

Vinod Chathakudath Prabhakaran, 

Vysakh Alengattil Bharathan 
US: 11305344 

A New Regent For Specific Detection Of 

Hocl In Physiological Condition 
Firoj Ali, Sunil Babanrao Aute, Anila 

Hoskere Ashok, Suman Pal, Amitava 

Das 

US: 11319331 

Photostable Composite Of Indium Gallium 

Nitride And Metal Oxide For Solar Water 

Splitting 

Chinnakonda Subramanian Gopinath, 

Raja Ambal Sivaraman 
US: 11325113 

Direct processing of crude bioglycerol to 

diols and lower alcohols over nano 

structured catalyst
 

Chandrashekhar Vasant Rode, Rasika 

Bharat Mane, Vivek Vinayak Ranade
 

MY: MY-190706-A 

A Process For Dissociation Of Hydrates In 

Presence Of Hydrate Dissociation 

Promoters
 

Rajnish Kumar, Sudip Roy, Gaurav 

Bhattacharjee, Nilesh Choudhary, 

Asheesh Kumar, Raj Kumar Kashyap, 

Parivesh Chugh, Nawal Kishore Pande
 

JP: 7071930
 

Nucleotide Sequence Encoding 9-

Lipoxygenase And Recombinant 

Constructs Comprising The Same
 

Vidya Shrikant Gupta, Ashish Balwant 

Deshpande, Hemangi Girish Chidley, 

Ashok Prabhakar Giri
 

US: 11339381
 

Γ-Spiroketal -
 
Γ -Lactones And 

Pharmaceutical Composition Containing 

Same And Process Of Preparation Thereof
 

Ravindar Kontham, Digambar 

Abasaheb Kambale
 

US: 11339174
 

A Process For The Synthesis Of Air Stable 

Metal Sulphide Quantum Dots
 Bhagavatula Lakshmi Vara Prasad, 

Abhjit Bera
 US: 11352556

 

Shaped Objects For Use In Security 

Applications
 Kadhiravan Shanmuganathan, 

Premnath Venugopalan, Tushar 

Ambone
 

US: 11352750
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ñdrH¥$V noQo>§Q>: {dXeo  

n{a{eï 

erf©H$ A{dîH$maH$ 
Xoe/joÌ Am¡a AZwXmZ 

g§»`m  

b¡pŠQ>H$ Aåb-AmBgmogmoa~mBS> H$monmo{bEñQ>a Am¡a 
CgH$r V¡`mar H$r àpH«$`m  

^mñH$a ^¡adZmW BS>Jo, gwerbm ^mñH$a BS>Jo, 
{edam_ ñdm_rZmWZ  

 

Q>rEM$: 88395 

YmVw Z¡Zmo\$m°_© H$m {Za§Va àdmh CËnmXZ 

  

A_mbo  Aa{d§X Hw$bH$Uu, O`Xrn {~{nZ Xoenm§So>, 
àmMr AemoH$ H$mQo>  

  

E\$ Ama>: 3678804 

B©nr : 3678804 

B©Eg >: 3678804 

S>rB© : 3678804 

Q>r AmB©>: 3678804 

Or~r: 3678804 

ZdrZ _bo{a`mamoYr {_lU, V¡`mar H$r àpH«$`m Am¡a 
_bo{a`m à{VamoYr Xdm Ho$ {bE CZH$m Cn`moJ  

 

Amerf Hw$_ma ^ÅmMm`©, B©œa H$w _ma Eam{Q>H$mQ²>bm, 
ndZ _ëhmoÌm, Am{g\$ _mohå_X  

`yEg   11365202 

 

ZdrZ ñ¹¡aoZ aJ§  Am¡a CZH$m à`moJ 

  

O`amO {ZË`mZ§XZ, AZ§VZ AbJw_bmB©, _wZìda 
\$¡ê$g, nwZrWagw d„r_bmB©   

 

`yEg   11377562 

 

ImZo `mo½` H$mo{Q§>J, CZH$r V¡̀ mar Am¡a à`moJ H$r 
àpH«$`m  

H$m{YadZ eZ_wJZmWZ, àem§V `mXd   `yEg   11427651 

 

dmînerb H$m~©{ZH$ `m¡{JH$mo§ Ho$ Ñí` R>mog AdñWm 
g§doXZ Ho$ {bE âbmoamogoQ§ > nm°{b_a  

ga~OmVo  H$m¡a _¸$‹S>, Amem í`m_mH$w _mar 

  

`yEg   11427661 

 

~oÝµOrZ H$m ZmBQ>́oQ>rH$aU   

  

ew^m§Jr ^mbM§Ð C~§ aH$a, AVbw  ~mbmgmho~ Hw$bmb, 
_mohZ Ho$am~m S>mo§Jao  

 

`yEg   11439985 

O¡d g§JV nm°{b_a Ho$ gmW O¡d {M{H$Ëgm naV H$mo 
àË`mamo{nV H$aZo H$r EH$ àpH«$`m  

A{^OrV àdrU eoQo>, AZw`m A_mob {Zgmb, Amerf 
{H$emoa bobo 

 

`yEg   11439728 

 

Obr` ~y§Xmo§ Ho$ àË`mdV©Z H$mo amoH$Zo H$r EH$ {d{Y 

  

Jwéñdm_r Hw$_mañdm_r, _ZmoO Hw$_ma, _`yaoe Aa{d§X 
Hw$bH$Uu 

 

Oonr : 7143274 

nm°br~o§{µO{_S>mµOmob na AmYm{aV ~hwnaVr` J¡a-
{N>pÐV {P„r 

Cëhmg H$Ýh¡`mbmb Iméb, hf©b {Xbrn Mm¡Yar, 
{Z{eZm AÀ ẁVZ emo^Zm, {Z{VZ _YHw $aamd WmoamQ  

 

Oonr : 7146080 
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Lactic Acid-Isosorbide Copolyesters And 

Process For Preparation Thereof 

Bhaskar Bhairavnath Idage, Susheela 

Bhaskar Idage, Sivaram Swaminathan 

TH: 88395 

Continuous Flow Production Of Metal 

Nanoforms 
Amol Arvind Kulkarni, Jaydeep Bipin 

Deshpande, Prachi Ashok Kate 
FR: 3678804 

EP: 3678804 

ES: 3678804 

DE: 3678804 

IT: 3678804 

GB: 3678804
 

Novel Antimalarial Compounds, Process 

For Preparation And Their Use For Drug 

Resistant Malaria
 

Asish Kumar Bhattacharya, Eswar 

Kumar Aratikatla, Pawan Malhotra, 

Asif Mohmmed
 

US: 11365202
 

Novel Squaraine Dyes And Applications 

Thereof
 

Jayaraj Nithyanandhan, Ananthan 

Alagumalai, Munavvar Fairoos, 

Punitharasu Vellimalai
 

US: 11377562
 

Edible Coatings, A Process For The 

Preparation And Applications Thereof
 

Kadhiravan Shanmuganathan, 

Prashant Yadav
 

US: 11427651
 

Fluorescent Polymer For Visual Solid State 

Sensing Of Volatile Organic Compounds
 Sarabjot Kaur Makkad, Asha 

Syamakumari
 US: 11427661

 

Nitration of Benzene
 

Shubhangi Bhalchandra Umbarkar, 

Atul Balasaheb Kulal, Mohan Keraba 

Dongare
 

US: 11439985
 

A Process For Coating A Biomedical 

Implant With A Biocompatible Polymer
 Abhijit Pravin Shete, Anuya Amol 

Nisal, Ashish Kishore Lele
 US: 11439728

 

A Method For Preventing Rectraction Of 

Aqueous Drops

 Guruswamy Kumaraswamy, Manoj 

Kumar, Mayuresh Arvind Kulkarni

 JP: 7143274

 

Multilayer Non-Porous Membranes Based 

On Polybenzimidazoles

 

Ulhas Kanhaiyalal Kharul, Harshal 

Dilip Chaudhari, Nishina Achuthan 

Shobhana, Nitin Madhukarrao Thorat

 JP: 7146080
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ñdrH¥$V noQo>§Q>: {dXeo  

n{a{eï 

erf©H$ A{dîH$maH$ 
Xoe/joÌ Am¡a AZwXmZ 

g§»`m

µ\$mBb ñdê$nmo§ Ûmam 3D amgm`{ZH$ g§aMZmAmo§ H$mo 
EH$pÌV H$aZo H$r  EH$ {d{Y   

_wWwHw$_magm_r H$m{V©Ho$`Z, aoUw ì`mg   `yEg    11456061  

 

âbwH$moZmµOmob EZmbm°J 4 ({dñWm{nV 
\$oZmopŠg_oWmBb)-  1,2,3  -Q>´m`mOµ mob _moBaoQ>rg 
E§Q>r\$§Jb EO§oQ> Am¡a BgH$r àpH«$`m Ho$ ê$n _o§   

~moamQo> hZw_§V ~mnwamd  

  

grE : 2901930  

 

EH$ YmVw  Am`Z ~Q¡ >ar {Og_o§ Am`Zm_o a _oå~o«Z 
AbJ-AbJ Am¡a {~Zm AmYma dmbo {dÚwV MmbH$ 
hmoVo h¡§  

_rZm Kmof, {dÚmZ§X {dO`Hw$_ma, lrHw$_ma Hw$é§JmoQ>  

  

grE : 3128861  

 

AëHo$Z `m EëHo$Z H$m EH$b MaU Am°ŠgrH$aU  

  

{Vé_b¡ñdm_r amOm, eVmãXr nmoaob _wIOu,_mar_wWw 
à^w, `mo{JVm _m{UH$amd {eH$}   

`yEg    11479523  

 
b¡ŠQ>moZ g§íbofU Ho$ {bE Ý`ypŠb`moQ>mBS> AZwH«$_ 
EÝH$mo{S§>J E§OmB_ 

 

  

{dÚm lrH$m§V Jwám, Amerf ~bd§V Xoenm§So>, àm§O{b 
{g{Ya AmoH$, AemoH$ à^mH$a {J{a 

 

  

B©nr : 3423474  
grEM $: 3423474

 
S>rB© : 3423474

 
E§Q>r~m°S>r I§S> V¡`ma H$aZo Ho$

 
{bE à{Vê${nV, 

A{^ì`[º$ Am¡a ar\$mopëS§>J àpH«$`m
 

amhwb eaX ^må~wao, H$m`ZmV _hå_XVH$r JUr  
  

`yEg
   
11524996

 

YmVw Z¡Zmo\$m°_© H$m {Za§Va àdmh CËnmXZ 
 

  

A_mbo  Aa{d§X Hw$bH$Uu, O`Xrn {~{nZ Xoenm§So>, 
àmMr AemoH$ H$mQo>

 

Ho$Ama  >: 10-2497069
 

 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23



Annexures 

Patents Granted: Foreign 

Title Inventor(s) 
Country/Region 

and Grant No. 

A Method For Harvesting 3D Chemical 

Structures From File Formats 

Muthukumarasamy Karthikeyan, 

Renu Vyas 

US: 11456061 

Fluconazole Analogues Containing 4-

(Substituted Phenoxymethyl)-1,2,3- 

Triazole Moieties As Antifungal Agents 

And Process Thereof 

Borate Hanumant Bapurao CA: 2901930 

A Metal Ion Battery Having Ionomer 

Membrane Separator And Free-Standing 

Electrode 

Meena Ghosh, Vidyanand 

Vijayakumar, Sreekumar Kurungot 
CA: 3128861 

A Single Step Oxidation Of Alkane Or 

Alkene
 

Thirumalaiswamy Raja, Shatabdi 

Porel Mukherjee, Marimuthu Prabhu, 

Yogita Manikrao Shirke
 

US: 11479523
 

Nucleotide Sequences Encoding Enzymes 

For Lactone Synthesis
 

Vidya Shrikant Gupta, Ashish Balwant 

Deshpande, Pranjali Sidhir Oak, Ashok 

Prabhakar Giri
 

EP: 3423474
 

CH: 3423474
 

DE: 3423474
 

A Cloning, Expression And Refolding 

Process For Preparing Antibody 

Fragments.
 

Rahul Sharad Bhambure, Kayanat 

Mahammadtaki Gani
 

US: 11524996
 

Continuous Flow Production Of Metal 

Nanoforms
 Amol Arvind Kulkarni, Jaydeep Bipin 

Deshpande, Prachi Ashok Kate
 KR: 10-2497069
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S>m°ŠQ>aoQ> Wr{gg

n{a{eï 

boIH$ 
 

erf©H$ _mJ©Xe©H$ 

AmH$me {ZYmZH$a   

 

Am°J}{ZH$  ê$_ Qo>ånaoMa \$moñ\$moaogo§Q> E§S> W_©br EpŠQ>do{Q>d 
{S>boS> âbmoamogo§Q>  ñ_mb _moboŠ`wëg: E{\${eE§gr dg}g 
àmogogm{~{bQ>r \$m°a bmB{Q§>J EßbrHo$eZ   

S>m°. g§Vmof ~m~y gwHw$_maZ   

 

Aä`§H$a B©em ho_ÝV  ~m`moQ>´m§g\$m°_}eZ Am°\$ em°Q>© MoZ \$¡Q>r E{gS²>g BZ Qy> 
gmoa\$mo{b{nS²>g \$m°a ~m`mo_o{S>H$b E°pßbHo$eÝg 

S>m°. {Zgmb AZw`m  

 

Aj` Hw$bH$Uu  ZoMwab àmoS>ŠQ²>g noha_obrZ E E§S> AmoŠgmonb{gbmopßgZg 
{g§Wo{gg AZbmJo wEg E§S> WoBa ~m`mobm°{OH$b Bdë¡ `yEeZ  

S>m°. S>r. Eg. aoÈr 

 

A_¥Vm Kmof  ñQ>´ŠMab E§S> \$§ŠebZ H¡$aoŠQ>amBOoeZ Am°\$ H$m°dbo§Q>br S>m°. AemoH$ {J{a Ed§ S>m°. _hoe 
Hw$bH$Uu  

A{Za~Z goZ H$mBab {bJ§S> E§S> Q>´m§Oreb _oQ>b (Fe, Rh) H$åßboŠgog \$m°a 
H¡$Qo>{b{Q>H$ 

 
S>m°. g_ra {M¸$br  

AZwOm à ŵ 
 

EbH$moŠgrboeZ, nmobr_amBOoeZ, hmBS>´mo{g{bboeZ E§S> 
hmBS>´moOZeo Z

 
S>m°. _w½Ym JmS>{Jb 

 

Anydm© nmpÌH$o  
 

 
Z¡Zmo-B§Or{Z`S>© 3-S>m`_o§eZb H$m~©Z-

 
~oñS> hmoñQ> _¡Qo>{a`ëg 

\$m°a Li/Na
 
_oQ>b EZmoS>  

 S>m°. _§Oyfm dr. eoëHo$
 

ApœZr ZH$mVo 
 

bo{dg E{gS>-H¡$Q>mbrgoS> σ
  

E§S> π
 

EpŠQ>doeZ [Q>´JS>© 
 

S>m°. a{dÝXa H$moW§ _ 
 

ApœZr amUo (XenwÌo) 
 

H$mñHo$S> EÝ`yboeZ {aEŠeÝg Am°µ\$ AëH$rZmBb AbŠhmoëg Qy>
 

S>m°. AemoH$ {J{a 
 

Amerf ~ao m 
 

\$moñ\$mBQ> H¡$Q>mbrgoS> BZoegobopŠQ>d ao{S>H$b {aEŠeÝg 
 

S>m°. àXrn _¡Vr 
 

^mZw àVmn {g§h gmob§H$r 
 

dobmao rOoeZ Am°\$ ~m`mo_mg So>ardoS> ßboQ\$m°_©
 

_m°{bŠ`yb dm`m 
H¡${Q>{b{Q>H$ hmBS>´mOo oeZ E§S> Am°ŠgrSo>eZ

 S>m°. g§Vmof åhñHo$ Ed§ S>m°. gr. dr. 
amoSo> 
 

 

^aV IamV 
 

_oarZ ~¡ŠQ>r{a`m E§S> BQ²>g ~m`moEpŠQ>d H§$nmC§S²>g \$m°a 
EJ«rH$ëMa  E°pßbHo$eÝg

 S>m°. g¡`X Or. XñVmJa 
 

 

^ynoÝÐ _mbr 
 

Qy>{Z§J âbwAmoaogoÝg BZ pH«$ñQ>bmBZ ñQo>Q> W«w nmo{b_moâg©
 

E§S> 
H$mopH«$ñQ>b So>dbn_o§Q>: {g§Wo{gg ñQ>Š́Mab ñQ>S>rO E§S> 
\$moQo>m{\${gH$b àm°nQ>uO _oOa_oÝQ> Am°\$ J«rZ âbmoamogo§Q> àmoQ>rZ 
H«$mo_mo\$moa EZbmoJg 

 

 

S>m°. amOoe Or. JmoÞmSo> 
 

 

~moamSo> ~m~mgmho~ aKwZmW 
 

EpŠQ>d B§Q>a\$og B§Or{Z`S>© Am°ŠgrOZ BboŠQ>´mo H¡$Q>m{bñQ²>g \$m°a 
BboŠQ>´moHo${_H$b EZOu E°pßbHo$eÝg

 S>m°. a{dÝXa H$moW§ _ 
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Annexures 

PhD Theses 

Author
 

Title
 

Guide(s)
 

Aakash Nidhankar
 

Organic room temperature phosphorescent 
and thermally activated delayed fluorescent 
small molecules: efficiency Vs processability 
for lighting application

 

Dr. Santhosh Babu 
Sukumaran

 

Abhyankar Isha Hemant
 

Biotransformation of short chain fatty acids 
into sorphorolipids for biomedical 
applications

 

Dr. Nisal Anuya
 

Akshay Kulkarni
 

Natural Products Peharmaline A and 
Oxoapllsinopsins: Synthesis, Analogues and 
their Biological Evaluation

 

Dr. D. S Reddy
 

Amrita Ghosh

 

Structural and functional characterization of 
covalently

 Dr. Ashok Giri & Dr. Mahesh 
Kulkarni

 

Anirban Sen

 

Chiral Ligand and Transition Metal (Fe, Rh) 
Complexes for Catalytic

 Dr. Samir Chikkali

 

Anuja Prabhu

 

Alkoxylation, Polymerization, 
Hydrosilylation and Hydrogenation

 
Dr. Mugdha Gadgil

 

Apurva Patrike

 

Nano-engineered 3-dimensional carbon-
based host materials for Li/Na metal anode

 
Dr. Manjusha V. Shelke

 

Ashwini Nakate

 

Lewis Acid-Catalysed σ and π Activation 
Triggered

 
Dr. Ravindar Kontham

 

Ashwini Rane ( 
Dashputre)

 
Cascade Annulation Reactions of Alkynyl 
Alcohols to

 
Dr. Ashok Giri

 

Asish Bera

 

Phosphite Catalysed Enantioselective 
Radical Reactions

 

Dr. Pradip Maity

 

Bhanu Pratap Singh 
Solanki

 

Valorization of biomass derived platform

 

molecule via catalytic hydrogenation and 
oxidation

 Dr. Santosh Mhaske & Dr. C. 
V. Rode

 

Bharat Kharat

 

Marine bacteria and its bioactive 
compounds for agriculture applications

 

Dr. Syed G. Dastager

 

Bhupendra Mali

 

Tuning Fluorescence in Crystalline State 
through Polymorphs and Cocrystals 
Development: Synthesis, Structural Studies 
and Photophysical Properties 
Measurements of Green Fluorescent

 

Protein 
Chromophore Analogues

 

 

Dr. Rajesh G. Gonnade

 

Borade Balasaheb 
Raghunath

 

Active interface engineered oxygen 
electrocatalysts for electrochemical energy 
applications

 

Dr.Ravindar Kontham
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S>m°ŠQ>aoQ> Wr{gg

n{a{eï 

boIH$ 
 

erf©H$ _mJ©Xe©H$ 

Xrnoe e_m©  {g§Wo{gg E§S> BåßbrHo$eZ Am°\$ 3d Q>´m§OreZ _Qo >b H¡$Q>m{bQ²>g 
\$m°a X hmBS>´mOo Zo{Q>d Q>́m§g\$moa_oeZ Am°\$ EoëH$moÝg MmbH$moZog 
E§S> ZmBQ>´mBëg  

S>m°. S>r. Ama. ~oZwYa  

 

JmJu Hw$§Sy>  EZ EŠgH$e©Z BZ Qy> X Ho${_ñQ>´r Am°\$ _moa Ý`ypŠb`mo{\${bH$  
g¡MwaoQo>S> EZ- hoQo>amogrpŠbH$ H$m~}Ýg  

S>m°. gmŠ`m goZ  

 

Jmonmb H$„ay o  ~m`mobm°{OH$b Bd¡ë`yEeZ Am°\$ Zm°dob ñ_m°b _m°{bŠ`yb BZ 
{h{~Q>g© AJo§ñQ> _mBH$m~o ¡ŠQo>{a`_ Q>`~y aŠbmo{gg  

S>m°. AemoH$ {J{a  

 

OJXre S>r. Ahoa  H§$OwJoQo>S> H$m~mo©{Zb _m°{bŠ`yba \$m°a {b{W`_ Am`Z ~¡Q>arO  S>m°. Ho$. H¥$îU_y{V©  

H¡$bmg nm§T>mSo>  gmBpŠbH$ EZhmBS´>mSo>O E§S> So>{ado{Q>ìg : ñQ>S>rO Am°Z 
{g§Wo{gg Am°\$ ~m`moEpŠQ>d AëH°$bm°BS²>g  

S>m°. EZ. nr. AaJSo>  

 

H$m`ZmV JZr 
 

{S>OmB{Z§J Am°\$ EZ E{\${gE§Q> BZ-
 

{dQ>´mo ao\$mopëS§>J ñQ>´oQo>Or 
\$m°a E§Q>r~m°S>r \«$¡J_oÝQ²>g   

 
S>m°. amhwb ^m§^wao 

 

 

{H$emoa _mZo 
 

A§{Q>AmogobopŠQ>d  {g§Wo{gg Am°\$ ~m`moEpŠQ>d _m°{bŠ`yb E§S> 
So>dbn_o§Q> Am°\$ {g§Wo{Q>H$ _oWmoS>mobmo{OO BÝdmopëd§J \$m_}eZ 
Am°\$

 
C-C, C-N> ~m°ÝS>g

 

S>m°. JwéZmW gy ©̀d§er Ed§ S>m°. e\$rH$ 
E. Ama. _w„m 

 

 

Hw$_ma Eg. 
 

hoQo>amoQ>mo_ S>monoS> _Qo>{a`ëg \$m°a L>i-S> ~¡Q>ar E°pßbHo$eÝg 
 

S>m°. Ho$. H¥$îU_y{V© 
 

_YwH$a àVmnwao
 

ñQ>´ŠMa àm°nQ>u Am°\$ H$m°aboeZ Zm°dob \$moQ>moŠ`yao~b nm°br_g©
 

\$m°a bmBQ>-~oñS> 3D
  

[à§{Q§>J E°pßbH$o eÝg 
 

 

S>m°. a{dÝXa H$moW§ _ 
 

 

_Ywam _mohmobo 
 

{S>H$mo{S§>J {b{nS> àmoQ>rZ B§Q>aßbo : _m°{bŠ`yba ì`y Am°\$ 
Ý`yamoZb GPCR>

 
S>m`Zm{_Šg E§S> AmJ}ZmBOoeZ 

 
 

S>m°. Xw~m© gZo Jwám 
 

 

_H$dmZm Ho$VZH$w _ma 
B©œa^mB©  

 Ho$í`y ZQ> e¡b {bp¹S> (CN>S>L>):  E dg©Q>mBb {~pëS§>J 
ãbm°H$ Qw>dS²>g©

 
{g§Wo{gg Am°\$ Zm°dob _moZm_o g©

 
nm°br_g©

 
E§S> 

g\$}Ho$§Q²>g  
 

S>m°. _Zmoha ~{S>Ja, S>m°. gr. dr. 
AdYmZr Ed§ S>m°. Eg. {H$aU 

 

_rZmjr {n„¡
 

_¡{n§J B EZOu b§S¡ >ñHo$n Am°\$
 

A_rbm°BS> EoJ«JoeZ  Am°\$
 

X 
Ý`ypŠbH$ E{gS> ~mB§{S§>J S>mo_oZ Am°\$ T>DP-43

 S>m°. g§Vmof Hw$_ma Pm 
 

 

_mo{ZH$m
 

{\${OŠg Am°\$ Q>́m§OreZ _oQ>b MmbH$moOoZmBS>g ~oñQ> Am°Z 
S>rna BÝdoñQ>rJoeZ Am°\$ Xo`a \$oO-S>m`J«m_ E§S> pH«$ñQ>b J«moW 
_¡Ho${ZÁ_ 

 
S>m°. n§H$O nmoÔma  

 

_moao XodrXmg

 

nm°br_g© E§S>

 

g\$}Ho$§Q²>g  

 

 S>m°. E_. _wWw H¥$îUZ 
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PhD Theses 

Author
 

Title
 

Guide(s)
 

 

 

Dipesh Sharma Synthesis and Implication of 3d Transition 
Metal Catalysts for the Hydrogenative 
Transformations of Alkynes, Chalcones and 
Nitriles 

Dr. Dr Benudhar 

Gargi Kundu An excursion into the chemistry of more 
nucleophilic saturated N-

 

heterocyclic carbenes
 

Dr. Sakya Sen 

Gopal Kallure
 

Biological evaluation of novel small 
molecule inhibitors against Mycobacterium 
tuberculosis 

 

Dr. Ashok Giri
 

Jagadish D. Aher
 

Conjugated carbonyl molecular for lithium 
ion batteries 

  
Dr. K. Krishnamoorthy

 

Kailas Pandhade
 

Cyclic anhydrides and derivatives: studies on 
synthesis of bioactive alkaloids 

 Dr. N.P. Argade
 

Kayanat Gani

 

Designing of an efficient in-vitro refolding 
strategy for antibody fragments

  Dr. Rahul Bhambhure

 

Kishor Mane

 

Enantioselective synthesis of bioactive 
molecule and development of synthetic 
methodologies involving formation of C-C, 
C-N bonds

 

Dr. Gurunath Suryawanshi & 
Dr. Shafeek A. R. Mulla

 

Kumar S.

 

Heteroatom Doped Materials for Li-S 
Battery Applications

 
Dr. K. Krishnamoorthy

 

Madhukar Pratapure

 

Structure Property Correlation of Novel 
Photocurable Polymers for Light-Based 3D 
Printing Applications

 Dr. Ravindar Kontham

 

Madhura Mohole

 

Decoding Lipid Protein Interplay: Molecular 
View of

  

Neuronal GPCR Dynamics and 
Organization

 Dr.Durba Sengupta

 

Makwana Ketankumar 
Ishwarbhai

 

Cashew Nut Shell Liquid ( CNSL): A Versatile 
Building Block Towards Synthesis of Novel 
Monomers, Polymers and Surfactants

  Dr. Manohar Badiger, Dr. C. 
V. Avadhani, and Dr. S. Kiran

 

Meenakshi Pillai

 

Mapping the energy landscape of amyloid-
like aggregation of the nucleic acid binding 
domain of TDP-43

  Dr. Santosh kumar Jha

 

Monika

 

Physics of transition metal chalcogenides 
based on deeper investigation of their 
phase-diagram and crystal growth 
mechanism

 Dr. Pankaj Poddar

 

More Devidas

 

Polymers and Surfactants

 
 

Dr. M. Muthukrishnan
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S>m°ŠQ>aoQ> Wr{gg

n{a{eï 

boIH$ 
 

erf©H$ _mJ©Xe©H$ 

_m¡{_Vm am°`  

 

{g§Wo{gg Am°\$  PS>-b-P4VP E§S> nmo{b{WAmo\$oZ ãbm°H$ 
H$monmobr_g© E§S> ñQ>S>r Am°\$ Xò a gbyeZ ñQo>Q> goë\$-Ago§~br   

S>m°. Eg. Ho$. Amem 

_wbmZr \$¡`mO 

  

BñQ¡>pãbe_o§Q> Am°\$ ñQ>´ŠMa-\«$oJ_o§Q> {aboeZ{eßg Am°\$ Zr_ 
(EOm{S>amŠQ>m B§{S>H$m) {b_moZmo BS²>g ~m` Q¡>ÝS>_ _mg 
ñnoŠQ>´m_o oQ>´r ~oñS> Am°Z X AmBgmoboeZ ñQ>´ŠMa E§S> AmBgmoboeZ 
ñQ>´ŠMab  _m°{S>{\$H$o eÝg E§S> bo~{b§J Abm°J {dW BQ²>g 
E°pßbHo$eÝg  

S>m°. EM. dr. Vwbgram_ 

ZéJmonmb _Þm  EpŠQ>d B§Q>a\$og B§Or{Z`S>© Am°ŠgrOZ BboŠQ>´moH¡$Q>m{bgQ²>g \$m°a 
BboŠQ>´moHo${_H$b EZOu  E°pßbHo$eÝg   

S>m°. lrHw$_ma H$w é§JmoV  

 

Zohm Kmof  

  

 

A§S>añQ¡>§{S§>J N>- H$ÝQ¡>{Z§J g¡H$amBS>, Xo`a dobmoabmBOoeZ ~m` 
gmo{bS> E{gS²>g E§S> H$PL>C _oWS> So>dbn_o§Q> \$m°a gonaoeZ E§S> 
AmBSo>§{Q>{\$Ho$eZ Am°\$ àmoS>ŠQ²>g   

S>m°. naoe To>no  

 

{Zboe Imo§So> 
 

 
{g§Wo{Q>H$ EŠgßbmoaoe§g  BZ Qy> H$m~©Z-H$m~©Z  E§S> H$m~©Z-
âbmoarZ ~m°ÝS> \$m°{_ªJ {aEŠe§g 

  
S>m°. àXrn Hw$_ma [ÌnmR>r 

 

 

{Z{_em nmaoI 
  

 
na\$m°a_o§g BÝhmpÝg§J ñQ>´oQo>OrO \$m°a {gëH$ \$mB~«mBZ ~oñS> 3 D 

 

~m`mo_Qo>{a`b \$m°a ~moZ {Q>í`y B§Or{Z`{a§J 
 

S>m°. AZw`m {Zgmb
 

àem§V `mXd  
 

\$§ŠeZb _mBH«$monm{Q>©H$ëg E§S> _mBH«$moH¡$ßgyëg \$m°a ES>dm§ñS> 
E°pßbHo$eÝg 

 S>m°. H$m{YadZ emÝ_wJZmWZ 
 

 

àdrU nmQ>rb
 

  
ñQ>S>rO BZ {S>J«oSo>eZ / {a_ydb Am°\$ nmobQy o>§Q²>g / AmJ}{ZŠg 
`y{g§J H¡${dQo>eZ  

 S>m°. {dZ` E_. ^§S>mar
 

pà`§H$m H$Q>m{a`m 
  

ñQ>S>rO Am°Z X EZo§{Q>`mogobopŠQ>d Q>mQo >b {g§Wo{gg Am°\$
 

S>m`{abhoßQ>mZm°BS> E§S> â`y{abhmBS>´mop¹ZmoZ-So>{adoS> ZoMwab 
àmoS>ŠQ²>g E§S> `yJoZmbo  So>{ado{Q>ìg EO nmoQo>§{e`b E§Q>rS>m`~¡{Q>H$ 
EOo§Q²>g 

 

S>m°. a{dÝXa H$mo§W_ 
 

 

Ama. {dO`mbú_r 
 

ñQ>´ŠMab E§S> {\${OH$b àm°nQ>uO Am°\$ ao`a-AW©
 

H«$mo{_`_ 
Am°pŠgSo>§g 

  S>m°. JwéZmW gy ©̀d§er 
 

 

aí_r Xmg 
 

ß`y{aZ{O©H$ {agoßQ>g©
 

P2Y12

 
BÝdmoëdog BZ \$wb-bo§W VmD$ 

Amo{bJmo_oag-BÝSy>ñQ> _mBH«$mop½b`b Ho$_mQo ¡>pŠgg, 
\$JmoH$rQ>mo{gg E§S> {\$bmonmo{Q>`-E§S>mogmB{Q>H$ Q>´¡{\${H§$J dm`m 
{\$bmonmo{S>`m-Egmo{gEQo>S> EŠQ>rZ {a_moSo>{b§J  

 

S>m°. gw^mfM§Ð
 

{MZmWm§~r 
 

 

a{dÝÐ {dYmVo 
 

_m°{bŠ`yba H¡$aoŠQ>amBOoeZ Am°\$
 

Mr{Q>Zm°`{Q>H$ E§OmB_og \$«m°_ 
_m`amoWo{g`_doê$Ho$ar`m E§S> BQ²>g {g¾r{\$Ho$Ýg BZ ~m`moH§$Q>́mob 
Am°\$

 

ho{bH$modonm©a{_Jam E§S> ßbm§Q> n¡WmoOo{ZH$ \$§Jr 

 
S>m°. AemoH$ {J{a 
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PhD Theses 

Author
 

Title
 

Guide(s)
 

Moumita Roy Synthesis of PS-b-P4VP and Polythiophene 
Block Copolymers and Study of Their 
Solution State Self-assembly 

Dr. S.K Asha 

Mulani Fayaj Establishment of structure-fragment-
relationships of Neem (Azadirachta indica) 
limonoids by tandem mass spectrometry, 

tion, structural 
modifications and isotope labeling along 

Dr. H. V. Thulsiram 

Narugopal Manna
 

Active Interface Engineered Oxygen 
Electrocatalysts for Electrochemical Energy 
Applications

 

Dr. Sreekumar Kurungot
 

based on the isola

with its application
 

Neha Ghosh
 

Understanding
 

N-containing saccharides, 
their valorisation by solid acids and HPLC 
method development for separation and 
identification of products

 

Dr. Paresh Dhepe
 

Nilesh Khonde

 

Synthetic Explorations into Carbon-Carbon 
and Carbon-Fluorine Bond Forming Reactions 

Dr. Pradeep Kumar Tripathi

 

Nimisha Parekh

 

Performance Enhancing Strategies For Silk 
Fibroin Based 3D Biomaterial For Bone 
Tissue Engineering

  
Dr. Anuya Nisal

 

Prashant Yadav

 

Functional Microparticles and Microcapsules 
for Advanced Applications

  Dr. Kadhiravan

 

Shanmuganathan

 

Pravin Patil

 

Studies in degradation/removal of 
pollutants/organics using cavitation

 
Dr. Vinay M. Bhandari

 

Priyanka Kataria

 

Studies on the Enantioselective Total 
Synthesis of Diarylheptanoid and 
Furylhydroquinone-Derived Natural 
Products, and Eugenol Derivatives as 
Potential Antidiabetic Agents

 

Dr. Ravindar Kontham

 

R. Vijayalakshmi

 

Structural and Physical Properties of Rare-
earth Chromium Oxides

 

Dr. Gurunath Suryawanshi

 

Rashmi Das

 

Purinergic receptor P2Y12 involves in full-
length Tau oligomers-induced microglial 
chemotaxis, phagocytosis and endocytic 
trafficking via filopodia-associated actin 
remodelling

 

Dr. Subhaschandra 
Chinathambi

 

Ravindra Vidhate

 

Molecular characterization of chitinolytic 
enzymes from

 

Myrothecium verrucaria

 

and 
its significance in biocontrol of

 

Helicoverpa 
armigera

 

and plant pathogenic fungi

 Dr. Ashok Giri
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S>m°ŠQ>aoQ> Wr{gg

n{a{eï 

boIH$ 
 

erf©H$ _mJ©Xe©H$ 
 

amo{hV Hw$_ma   {g§Wo{gg E§S> _m°{bŠ`yba H¡$Q>m{bgrg {dW Am°J©Zmo-EëH$bmBZ 
AW© _oQ>b H$m°ånboŠg   

S>m°. g_ra {M¸$br  

g{MZ Hw$_ma   na\$m°a_o§g _m°Sy>boQo>S> H$m~©Z-\«$r BbŠo Q>´moH¡$Q>m{b{gg  PEM 

â`yb gob  E°pßbHo$eÝg   
S>m°. lrHw$_ma H$w é§JmoQ>  

g{MZ {eagmR>   EŠgßbmo{a§J Ý`y {g§Wo{Q>H$ Q>́m§ñ\$m°_}eÝg Båßbm°{`§J p-

Q>uinone _o{WSo>g EO dg©Q>mBb EŠgoßQ>g© BZ 1,6 Eo{S>eZ 
{aEŠeÝg  

S>m°. E_. _wWwH¥$îUZ  

 

gmJa ñdm_r  ~m`mobm°{OH$b Bd¡ë`yEeZ Am°\$ Zm°dob ñ_m°b _m°{bŠ`yb 
BZ{h{~Q>g© AJo§ñQ> _m`H$mo~¡ŠQo>{a`_ Q²> ỳ~aŠbmo{gg    

S>m°. Yr_Z gaH$ma  

 

gmJa `mXd  
   

_m°{bŠ`yba EZm{b{gg Am°\$ drQ>-~rnmob¡{agmoamo{H${Z`Zm 
B§Q>aoŠeZ

 
S>m°. ZaoÐ§  H$Sy>  

gVre _moao 
  

Am°J}ZmoH¡$Q>m{b{gg EZo§{Q>`mogobopŠQ>d {g§Wo{gg Am°\$
 

~m`moEpŠQ>d _¡H«$mo-b¡ŠQ>moZog E§S> So>dbn_o§Q> Am°\$
 

{g§Wo{Q>H$ 
_oWmoS>mobmo{OO BÝdmopëd§J  C-C E&S> C-N> ~m°ÝS> \$mo_}eÝg    

S>m°. JwéZmW gy ©̀d§er Ed§
 

S>m°. e\$rH$ 
E. Ama. _w„m 

 

 

emë_br IM}  
  

H$Ý\$m°_}eZb  S>m`Zm{_Šg E§S> B§Q>aoŠeZ b¡§CñHo$ßg Am°\$
 

Ho$_moH$mBZ -{agoßQ>a H$m°åßboŠgog  
 S>m°. Xw~m© gZo Jwám

 

eadmUr Z§XrH$mob 
   

 
B§Q>rJ«Qo o>S> _oQ>m~mobmo{_Šg E§S> Q>´m§pñH«$ßQ>mo{_Šg ~oñS> EàmoM Qy> JoZ 
BZgmBQ²>g Am°Z {b_moZmoBS> ~m`mo{g§Wo{gg BZ _o{bEgE ßbm§Q²>g   

S>m°. EM. dr. Vwbgram_
 

e~r~ H$o . EM 
 

 

 

_oå~«oZ ~oñS> Am°Z pH«$ñQ>bmBZ
 

nmoag _Qo>{a`ëg: [ànaoeZ E§S> 
BÝdoñQ>rJoeZ \$m°a J¡g E§S>  ZmBM {bp¹S> gonaoeZ  

 S>m°. Cëhmg Iméb 
 

ew^m§Jr ^mBo ©Vo 
 

 

 

E{gå_opQ>´H$ {g§Wo{gg Am°\$
 

~m`moEpŠQ>d _m°{bŠ`wëg E§S> 

So>dbn_o§Q> Am°\$
 

{g§Wo{Q>H$ _oWmoS>mobmo{OO BÝdmopëd§J C-C 

E&S> C-N>
 

~m°ÝS> \$m°_}eZ  
 

S>m°. am_ ê$n gaH$ma Ed§ S>m°. e\$rH$ 
E. Ama. _w„m 

 

ew «̂m Á`moËgZm
 

BÝâbyE§g Am°\$
 

ao`a-AW©
 

E{b_o§Q> gpãñQ>Qy>eZ Am°Z X 
ñQ>´ŠMab E§S> {\${OH$b àm°nQ>uO Am°\$

 
[Q>́JmoZb Am`aZ 

gë\$mBS> EQ> X  Z¡ZmoñHo$b 
 

 

S>m°. n§H$O nmoÔma
 

eyZmÌo   OmoJX§S>

 

{gao{_H$ E§S> H$ånmo{OQ> _o_~«oÝg \$m°a gonaoeZ E§S> H¡$Q>m{bgrg 

 

S>m°. Ama. Z§{XZr Xodr 
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Annexures 

PhD Theses 

Author
 

Title
 

Guide(s)
 

Rohit Kumar Synthesis and Molecular Catalysis with 
Organo-Alkaline Earth Metal Complexes 

Dr.Samir Chikkali 

Sachin Kumar Performance modulated carbon-free 
electrocatalysts for PEM fuel cell applications 

Dr. Sreekumar Kurungot 

Sachin Shirsath Exploring New Synthetic Transformations 
Employing p-Quinone Methides as  Versatile

 

 Acceptors in 1,6 - Addition Reactions. 

Dr. M. Muthukrishnan 

Sagar Swami
 

Biological evaluation of novel small 
molecule inhibitors against Mycobacterium 
tuberculosis

 

Dr. Dhiman Sarkar
 

Sagar Yadav
 

Molecular analysis of Wheat-Bipolaris
 

sorokiniana
 

interaction
  

Dr. Narendra Kadoo
 

Satish More
 

Organocatalytic Enantioselective Synthesis 
of Bioactive Macro-lactones and 
Development of Synthetic Methodologies 
Involving C–C and C–N bond Formations

  

Dr. Gurunath Suryavanshi & 
Dr. Shafeek A. R. Mulla

 

Shalmali Kharche

 

Conformational dynamics and interaction 
landscapes of chemokine-receptor 
complexes

 
Dr. Durba Sengupta

 

Sharvani Nandikol

 

Integrated metabolomics and 
transcriptomics based approach to gain 
insights on limonoid biosynthesis in 
Meliaceae plants

 

 

Dr. H. V. Thulsiram

 

Shebeeb K. H.

 

Membrane Based on Crystalline Porous 
Materials: Preparation and Investigation for 
Gas and Niche Liquid Separations

 

 

Dr. Ulhas Kharul

 

Shubhangi Bhoite

 

Asymmetric Synthesis of Bioactive 
Molecules and Development of Synthetic 
Methodologies Involving C–C and C–N Bond 
Formation

 

 

Dr. Ram Rup Sarkar & Dr. 
Shafeek A. R. Mulla

 

Shubhra Jyotsna

 

Influence of rare-earth element substitution 
on the structural and physical properties of 
trigonal iron sulphide at the nanoscale

 
Dr. Pankaj Poddar

  

Shunottara Jogdand

 

Ceramic and composite membranes for 
separation and catalysis

 

 
Dr. R Nandini Devi
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S>m°ŠQ>aoQ> Wr{gg

n{a{eï 

boIH$ 
 

erf©H$ _mJ©Xe©H$ 
 

œoVm _ohVm 

  

BÝdopñQ>Jo{Q§>J B§Q>aoŠeZ Am°\$ _oWZm°b {dW do{a`g ga\$og ~m` 
Eåßbm°{ §̀J  nr{a`m{S>H$ So>§{gQ>r \$§ŠeZb Ï`moar  

S>m°. H${dVm Omeo r 

{gÕmW© Kwbo  H$åß`yQo>eZb So>dbn_o§Q> Am°\$ X ñQ>Q́o o>OrO Qy> EŠgßbmoa 
_m°{bŠ`yba _erZg  E§S> X _m°{bŠ`yba ñnog \$m°a {S>Om`S>© 

àmonQ>uO `y{O§J _erZ b{ZªJ  

S>m°. Hw$_ma  dm§H$m  

 

gwhmJ g§O` nm{Q>b  

 
{g§Wo{gg Am°\$ _oQ>b/go_rH§$S>ŠQ>a Z¡ZmoH$ånmo{OQ> _Qo>{a`ëg : 
\$moQ>moH¡$Q>m{b{gg, ES>gm°ß©eZ E§S> EgB©AmaEg E°pßbHo$eÝg 

S>m°. EZ. nr. AaJSo> Ed§ S>m°. S>r. Eg. 
aoÈr 

gwpà`m Jm`H$dm‹S>  

 
{g§Wo{gg Am°\$ _oQ>b/go_rH§$S>ŠQ>a Z¡ZmoH$ånmo{OQ> _Qo>{a`ëg: 
\$moQ>moH¡$Q>m{b{gg, ES>gm°ß©eZ E§S> S>ER>S>  E°pßbHo$eÝg 

S>m°. eVmãXr nmoaob _wIOu 

gwpà`m CKm‹So>  

 
ñQ>´ŠMab E§S> {\${OH$b àm°nQ>uO Am°\$ ao`a-AW© H«$mo{_`_ 
Am°ŠgmBS>  

S>m°. n§H$O nmoÔma  

gwanZo{Z gmB© Jr{VH$m 
 

 
Z¡ZmoH$¡ {a`ag© ~oñS> Am°Z {b{nS²>g E§S> pñQ>_wbr-aoñnmo§{gd 
nm°br_g©

 
\$m°a Q>mJ}Qo>S> {S>brdar Am°\$

 
EÝQ>r-H¡$§ga S´>½g 

 
S>m°. AmewVmof dr. A§~mSo>  

 

Vwfma Xw~o 
  

  
\$moQ>mogo§{g{Q>Oog©  E§S> ZoMwab H§$nmC§S>g AQo>Ý`yEoQ> X VmD$ 
EJ«rJoeZ E§S> {añQ>moa X {g¾{b§J H¡$ñHo$So>S> Am°\$ T>au 

 S>m°. {MZmWå~r
 

dmgwXod dmK 
 

AmBgmoboeZ,
 

H¡$aoŠQ>amBOoeZ E§S> E°pßbHo$eÝg  Am°\$ 
EŠgmonmobrgoHo$amBS²>g  àmoS>`yñS> \$m°_©

 
_arZ _mBH«$mo 

Am°J}ZmBÁ_g 
 

S>m°. g¡`X XñVJra
 

 

{dZrVm 
 

 
AW© E~§So>ÝQ> _Qo >b H¡$Q>mbrOoS> C-C E&S> C-N> ~m°ÝS>  \$m°{_ªJ 
{aEŠeZ `y{O§J AëH$mohmoëg Qy> EŠgog Amobo{\$Z E§S> BÝS>mob 
ñH¡$\$moëS>g

 

S>m°. g§Vmof åhñHo$
 

{dnrZ amO Ho$. 
 

H$åß`yQo>eZb ñQ>S>rO BZ Qy> Or½ba-ZÅm H¡$Q>m{b{gg 
 

S>m°. Hw$_ma dm§H$m
 

{OZm°` E_. 
 

a¡eZb {S>OmB©Z E§S> So>dbn_o§Q> Am°\$ BboŠQ>´moH¡$Q>m{bñQ> \$m°a 
gñQo>Zo~b EZOu E§S> EZdm`aZ_o§Q>  

 S>m°. Ho$. goëdamO 
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Annexures 

PhD Theses 

Author
 

Title
 

Guide(s)
 

Shweta Mehta Investigating Interaction of Methanol with 
Various Surfaces by Employing Periodic 
Density Functional Theory 

 

Dr. Kavita Joshi 

Sidharth Ghule Computational Development of the 
Strategies to Explore Molecular Machines 
and the Molecular Space for Desired 
Properties using Machine Learning

 

 

Dr. Kumar Vanka 

Suhag Sanjay Patil
 

Synthesis of Metal / Semiconductor 
Nanocomposite Materials: Photocatalysis, 
Adsorption and SERS Application

 

Dr.
 

N. P. Argade & Dr. D. S. 
Reddy

 

Supriya Gaikwad
 

Synthesis of Metal / Semiconductor 
Nanocomposite Materials: Photocatalysis, 
Adsorption and SERS Application

 

 

Dr. SHATABDI POREL 
MUKHERJEE

 

Supriya Ughade

 

Structural and Physical Properties of Rare-
earth Chromium Oxides

 

 
Dr. Pankaj Poddar

 

Surapaneni Sai Geetika

 

Nanocarriers based on lipids and stimuli-
responsive polymers for targeted delivery of 
anti-cancer drugs

 
Dr. Ashootosh V Ambade

 

Tushar Dubey

 

Photosensitizers and natural compounds 
attenuate the Tau aggregation and restore 
the signalling cascades of Tau

 Dr. Chinathambi

 

Vasudev Wagh

 

Isolation, Characterization and Applications 
of Exopolysaccharides produced from 
marine microorganisms

 Dr. Syed Dastager

 

Vinita

 

Earth-abundant Metal Catalyzed C-C and C-N 
Bond Forming Reactions Using Alcohols to 
Access Olefin and Indole Scaffolds

 Dr. Santosh Mhaske

 

Vipin Raj K.

 

Computational Studies Into Ziegler-Natta 
Catalysis

 

Dr. Kumar Vanka

 

Zinoy M.

 

Rational design and development of 
electrocatalysts for sustainable energy and 
environment

 
Dr. K. Selvaraj
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{ZYm©{aV {V{W 

n{a{eï 

H$m`©H«$_ {XZm§H$ 

àmo. _¡H$~oZ ñ_¥{V ì`m»`mZ 12 Aà¡b,2022 

Am¡a§Jm~mX _o§ S>rEgAmB©Ama-grAmaQ>rS>rEM H$m`©H«$_ H$o  AV§ J©V CÚmoJ ~¡R>H$ 28 Aà¡b, 2022 

amï´r` àmÚ¡ mo{JH$r {Xdg g_mamoh 11 _B©, 2022 

àmH¥${VH$ CËnmX Hw$b g§`moJ na amḯr` gå_obZ 28 _B©, 2022 

AmB©grQ>r CnbãYVm Am¡a _mZH$mo§ na OmJê$H$Vm gÌ 7 OyZ, 2022 

àmo. ~r. S>r. {VbH$ ñ_¥{V ì`m»`mZ 05 OwbmB©, 2022 

H$m~©{ZH$ agm`Z {dkmZ _§o AY© {Xdgr` gå_obZ 28 AJñV, 2022 

'EgQ>rB©E_ nrEMS>r {dÚmWu`mo§ H$o  {bE AmB©nr Am¡a kmZ à~§YZ' na EH$ H$m`©embm 28 {gV§~a, 2022 

grEgAmB©Ama H$m ñWmnZm {Xdg g_mamoh  29 {gV§~a, 2022 

EgnrEgAmB©-_¡H«$mo A§Vam©ḯr` gå_obZ  4 Zd§~a, 2022 

EZgrEb AmaE\$ dm{f©H$ {dÚmWu gå_obZ 29-30 Zd§~a, 2022 

8dm§ A§Vamï© ´r` ~m`moàmogo{g§J ^maV gå_obZ 16-18 {Xg§~a, 2022 

grEgAmB©Ama-EZgrEb H$m 73dm§ ñWmnZm {Xdg 3 OZdar, 2023 

S>m°. ~r. S>r. Hw$bH$Uu E§S>mo_o§Q> ì`m»`mZ 27 OZdar, 2023 

amï´r` {dkmZ {Xdg g_mamoh  28 \$adar, 2023 
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Annexures 

Dateline

Event Date(s) 

Prof. MacBain Memorial Lecture April 12, 2022 

An industry meet under the DSIR-CRTDH programme in Aurangabad April 28, 2022 

National Technology Day Celebration May 11, 2022 

National Conference on Natural Product Total Synthesis May 28, 2022 

Awareness session on ICT Accessibility and Standards June 07, 2022 

Prof. B.
 
D. Tilak Memorial Lecture

 
July 05, 2022

 

Half-Day Conference In Organic Chemistry
 

August 28, 2022
 

A Workshop on ‘IP & Knowledge Management for STEM Ph.D. students’
 

September 28, 2022
 

Celebration of Foundation Day of CSIR
 

September 29, 2022
 

International Conference SPSI-
 

MACRO 
 

November 4, 2022
 

NCL RF Annual Students Conference
 

November 29-30, 2022
 

8th
 
International Bioprocessing India Conference

 
December 16-18, 2022

 

73rd

 

Foundation Day of CSIR-NCL
 

January 3, 2023
 

Dr. B. D. Kulkarni Endowment Lecture

 

January 27, 2023

 

National Science Day Celebration

 

February 28, 2023
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nwañH$ma/_mÝ`VmE± 

n{a{eï 

nwañH$maZm_ 

S>m°. XñVJra g¡`X  EE_AmB© - àmo. ~r. EZ. Om¡har nwañH$ma 

 EZEEgAmB©- ñH$mong `wdm d¡km{ZH$ nwañH$ma 2022 

 H$Zm©Q>H$ {dkmZ Am¡a àm¡Úmo{JH$r AH$mX_r 2022 Ho$ Egmo{eEQ>   

S>m°. ~r. emV§ mHw$_mar  AmB©EgE_EEg à{gÕ _mg ñnoŠQ´mo_[o Q´>ñQ> naw ñH$ma 2021 

S>m°. e¡bOm H¥$îU_y{V© ^maVr` agm`Z AZwg§YmZ gmogm`Q>r (grAmaEgAmB©) H$r n{afX H$r gXñ` 

S>m°. H$r{V©Hw$_ma H$mo§T>ao  EZEEgAmB© ßbo{Q>Z_ Ow~br ẁdm dk¡ m{ZH$ nwañH$ma 2022 

 _hmamï— OrdZ {dkmZ AH$mX_r Ho$ `wdm Egmo{eEQ>  

S>m°. {Ma§OrV Mm¡Yar _mBH«$mo~m`mobm°Or _o§ \«$§{Q>`g© Ho$ {bE EH$ g_rjm g§nmXH$ Ho$ ê$n _o§ Am_§[ÌV {H$`m J`m  

S>m°. g_ra EM. {M¸$br  'nXmW© {dkmZ ~bw o{Q>Z' Ho$ {bE gh g§nmXH$ 

àmo. ~r. Eb. dr. àgmX nXmW© {dkmZ ~bw o{Q>Z Ho$ _»w ` g§nmXH$ 

S>m°. gr. nr. {dZmoX am°`b gmogmBQ>r Am°\$ Ho${_ñQ>́r, b§XZ Ho$ \$obmo  

S>m°. AZw aKwZmWZ  E\$AmB©grgrAmB© âbmo (nwUo) _{hbm CnbpãY nwañH$ma 2022 

S>m°. {XZoe gmd§V  J«rZ E§S> gñQo>Z~o b H$o  gh g§nmXH$  

S>m°. AemoH$ {J{a  doñQ>Z {d{O{Q§>J àmo\$oga{en àmoJ«m_ 2022-23 Ho$ {bE M`{ZV 

S>m°. Hw$_ma dm§H$m  grAmaEgAmB© H$m§ñ` nXH$ 2024 

S>m°. gmŠ`m {g§K goZ grAmaEgAmB© H$m§ñ` nXH$ 2023 

S>m°. _§Oyfm eëo Ho$  2022-23 Ho$ {bE \$wb~«mBQ>-Zohê$ AH$mX{_H$ Am¡a ì`mdgm{`H$ CËH¥$ïVm µ\$obmo{en 

S>m°. AZw`m {Zgmb  lr_Vr M§Xm~oZ _mohZ^mB© nQo>b dmg{dH$ nwañH$ma 2021 
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Annexures 

Name Awards 

Dr. Dastagir Syed AMI- Prof. B. N. Johri Award  

NASI-Scopus Young Scientist Award 2022 

Associate of Karnataka Science and Technology Academy 2022 

Dr. B. Santhakumari  ISMAS Eminent Mass Spectrometrist Award 2021 

Dr. Sailaja Krishnamurty A Member of the Council of the Chemical Research Society of India (CRSI) 

Dr. Kirtikumar Kondhare NASI Platinum Jubilee Young Scientist Award 2022 

Young Associate of the Maharashtra Academy of Sciences in Life Sciences 

Dr. Chiranjit Chowdhury Invited as a Review Editor for the Frontiers in Microbiology  

Dr. Samir H. Chikkali Associate Editor for ‘Bulletin of Materials Science’ 

Prof. B. L. V. Prasad Chief Editor of the Bulletin of Materials Science 

Dr. C. P. Vinod A Fellow of the Royal Society of Chemistry, London 

Dr. Anu Raghunathan  FICCI FLO (Pune) Women Achiever Award 2022 

Dr. Dinesh Sawant
  

An
 
Associate Editor

 
of

 
Green and Sustainable Chemistry

 

Dr. Ashok Giri
  

Selected for the Weston
 

Visiting Professorship Program 2022-23
 

Dr. Kumar Vanka
 

CRSI Bronze Medal 2024
 

Dr. Sakya Singha Sen
 

CRSI Bronze Medal 2023
 

Dr. Manjusha Shelke
 

The
 
Fulbright-Nehru Academic and Professional Excellence Fellowship for 2022-23

 

Dr. Anuya Nisal
 

Smt. Chandaben Mohanbhai Patel VASVIK Award
 

2021
 

Awards/ Recognitions
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grEgAmB©Ama-EZgrEb J«mhH$ 

n{a{eï 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23

^maV ~m`moQo>H$ B§Q>aZoeZb {b{_Qo>S>
S>m°. aoÈrO b¡~moaoQ>arO {b{_Qo>S>
BH$moµOoZ gm°ë`ye§g àm. {b{_Qo>S>
µ\$mB~«mohrb dmC§S>Ho$`a àmBdoQ> {b{_Qo>S>
Ho$nrAmB©Q>r Qo>ŠZmobm°OrO {b{_Qo>S>
_¡§Jbmoa {a\$mBZar Am¡a noQ>´moHo${_H$ëg {b{_Qo>S>
n¡amJm°Z \$mBZ E§S> ñnoe{bQ>r Ho${_H$b àmBdoQ> {b{_Qo>S>
5 AmagmB{H$b \$mC§So>eZ
AmaVr B§S>ñQ>´rO {b{_Qo>S>
ES> hm°H$ gmB§{Q>{\$H$ àmBdoQ> {b{_Qo>S>
ES>dr Ho${_H$b àm. {b{_Qo>S>
Amëßg Ho${_H$ëg àmBdoQ> {b{_Qo>S>
A_re H«$m°n gmB§goµO àm. {b{_Qo>S>
E¹m\$m_© Ho${_H$ëg àmBdoQ> {b{_Qo>S>
AemoH$ {dœ{dÚmb`
Edar So>{ZgZ àmBdoQ> {b{_Qo>S>
~rEEgE\$ Ho${_H$b B§{S>`m àmBdoQ> {b{_Qo>S>
~rB©gr Ho${_H$ëg àm. {b{_Qo>S>
~µO}{b`g Ho${_H$ëg àmBdoQ> {b{_Qo>S>
^maV \$moO© {b{_Qo>S>
^maV graåg E§S> d¡ŠgrÝg {b{_Qo>S>
H¡$_{bZ \$mBZ gmB§goO {b{_Qo>S>
Ho$§Ðr` _Yw_ŠIr AZwg§YmZ Ed§ à{ejU g§ñWmZ, Ho$drAmB©gr, nwUo
Ho$§Ðr` {d{Z_m©U àm¡Úmo{JH$r g§ñWmZ
Mobmam_ _Yw_oh g§ñWmZ (grS>rAmB©)
Ho$_{S>ñQ> àmogog gm°ë`ye§g àmBdoQ> {b{_Qo>S>
H«$moS>m B§{S>`m H§$nZr àmBdoQ> {b{_Qo>S>
XmZmAmo J«rZ Qo>H$ àmBdoQ> {b{_Qo>S>
O¡d àm¡Úmo{JH$r {d^mJ (S>r~rQ>r)
YZ§O` Am°Q>mo H«$mâQ> àm. {b{_Qo>S>
S>rEgE_ B§{S>`m àmBdoQ> {b{_Qo>S>
BH$mogr2 B§S>ñQ>´rO EbEbgr
Eå~moZ Qo>ŠZmobm°OrO
{\$ZmoboŠg B§S>ñQ>´rO {b{_Qo>S>
{\$ZmoboŠg ßbmgZ B§S>ñQ>´rO àmBdoQ> {b{_Qo>S>
ZdmMma Am¡a gm_m{OH$ CÚ{_Vm \$mC§So>eZ (FISE)

JOmZZ B§Q>aàmBOoO
Jadmao \$wbâboŠg B§{S>`m àmBdoQ> {b{_Qo>S>
OoZnon \$m_m©ñ`y{Q>H$ëg àm. {b{_Qo>S>
½boZ_mH$© bmB\$ gmB§goO {b{_Qo>S>
½boZ_mH$© \$m_m©ñ`y{Q>H$ëg {b{_Qo>S>
JmoXaoO H§$Á`y_a àmoS>ŠQ²>g {b{_Qo>S>
JmoXaoO B§S>ñQ>´rO {b{_Qo>S>
GRASIM B§S>ñQ>´rO {b{_Qo>S>
J_àmo [S>´{b§J âbyBS²>g àmBdoQ> {b{_Qo>S>

ho§Ho$b ES>ho{gìg Qo>ŠZmobm°OrO B§{S>`m àmBdoQ> {b{_Qo>S>
hoamZ~m B§S>ñQ>´rO {b{_Qo>S>
^maVr` àm¡Úmo{JH$r g§ñWmZ ~m°å~o, _w§~B©
B§{S>`Z Am°`b H$m°nmo©aoeZ {b{_Qo>S>
AmB©AmoEb Ho${_H$ëg E§S> \$m_m©ñ`y{Q>H$ëg {b{_Qo>S>
Ho$nrAmB©Q>r Qo>ŠZmobm°OrO {b{_Qo>S>
H$ÀN> Ho${_H$b B§S>ñQ>´rO {b{_Qo>S>
{b~«m Qo>H$H$m°Z {b{_Qo>S>
bmB\$\$ñQ>© \$m_m© àmBdoQ> {b{_Qo>S>
_„S>r S>´½g E§S> \$m_m©ñ`y{Q>H$ëg {b{_Qo>S>
_§Jb_ Am°J}{ZŠg {b{_Qo>S>
_¡§Jbmoa {a\$mBZar E§S> noQ>´moHo${_H$b {b{_Qo>S> (E_AmanrEb)
_o{S>bŠg bo~moaoQ>arO àm. {b{_Qo>S>
_oëµOa Ho${_H$b àmBdoQ> {b{_Qo>S>
_mBbñQ>moZ [àOd}{Q>d àmBdoQ> {b{_Qo>S>
EZEgrEb B§S>ñQ>´rO {b{_Qo>S>
amï—r` O¡d {d{dYVm àm{YH$aU
Z`m_ BZmodoeZ àmBdoQ> {b{_Qo>S>
Zw_mbrJ‹T> {a\$mBZar {b{_Qo>S>
n¡Q>nQ>© Qo>ŠZmo {gñQ>åg àm. {b{_Qo>S>
J«h àm¡Úmo{J{H$`m±
nm°brAmoZ nm°{b_g© B§{S>`m àmBdoQ> {b{_Qo>S>
nwUo Zm°boO ŠbñQ>a \$mC§So>eZ (nrHo$grE\$)
a¡{bg B§{S>`m {b{_Qo>S>
aodmë`w argmBpŠb§J (B§{S>`m) {b{_Qo>S>
é{~µOmoZ àmBdoQ> {b{_Qo>S>
ghH$ma _h{f© e§H$aamd H$moëho Eg.Eg.Ho$ {b{_Qo>S>
gdmZm g\$£ŠQo>§Q²>g {b{_Qo>S>
gm°~«mog B§S>ñQ>´rO àmBdoQ> {b{_Qo>S>
em°Q> nyZmdmbm àmBdoQ> {b{_Qo>S>
ñQ>ma AmoaoHo$_ B§Q>aZoeZb àmBdoQ> {b{_Qo>S>
ñQo>{abo_ ~m`mo{gñQ>åg àm. {b{_Qo>S>
{g§{~`mo Qo>ŠZmobm°OrO àm. {b{_Qo>S>
Q>rEgrgr {b{_Qo>S>
Q¡>J«mog Ho${_H$ëg B§{S>`m àm. {b{_Qo>S>
Q>mQ>m Ho${_H$ëg {b{_Qo>S>
Q>mQ>m ñQ>rb {b{_Qo>S>
Qo>H$_¡Z {gñQ>åg àmBdoQ> {b{_Qo>S>,
Q>rOrdr EgAmaEgr {b{_Qo>S>, grEgAmB©Ama-AmB©AmB©grQ>r 
W_£Šg {b{_Qo>S>
VmoOmo {dH$mg ~m`moQo>H$ àm. {b{_Qo>S>
Q>moao§Q> \$m_m©ñ`y{Q>H$ëg {b{_Qo>S>
`y{Zbrda B§S>ñQ>´rO àmBdoQ> {b{_Qo>S>
d¡amoH$ nm°{b_a {b{_Qo>S>
doXm§Vm {b{_Qo>S>
drdrE\$ (B§{S>`m) {b{_Qo>S>
dmZ~ar {b{_Qo>S>
doñQ>Z© S>´J {b{_Qo>S>
Oramohm_© gmB§goO àmBdoQ> {b{_Qo>S>
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Bharat Biotech International Limited

Dr. Reddy's Laboratories Ltd.  

Ecozen Solutions Pvt. Ltd. 

Fibroheal Woundcare Pvt Ltd.

KPIT Technologies Ltd. 

Mangalore Refinery and Petrochemicals Limited  

Paragon Fine and Speciality Chemical Pvt Ltd. 

5 RCycle Foundation

Aarti Industries Ltd.

Ad Hoc Scientific Pvt Ltd.

Advy Chemical Pvt. Ltd.

Alps Chemicals Private Limited

Amish Crop Sciences Pvt. Ltd. 

Aquapharm Chemicals Private Limited

Ashoka UniversityAvery Dennison Private Limited

BASF Chemical India Private Limited

BEC Chemicals Pvt. Ltd. 

Berzelius Chemicals P Ltd.

Bharat Forge Limited

Bharat Serums and Vaccines Limited

Camlin Fine Sciences Limited

Central Bee Research and Training Institute, KVIC, Pune

Central Manufacturing Technology Institute

Chellaram Diabetes Institute

Chemdist Process Solutions Private Ltd.

Croda India Company Private Limited

Danao Green Tech Private Limited

Department of Biotechnology (DBT)

Dhananjay Auto Craft Pvt. Ltd.

Dsm India Private Limited

EcoC2 Industries LLC

Embone Technologies

Finolex Industries Limited

Finolex Plasson Industries Private Limited

Foundation for Innovation and Social Entrepreneurship

Gajanan Enterprises

Garware Fulflex India Private Limited

GenPep Pharmaceuticals Pvt. Ltd.

Glenmark Life Sciences Limited

Glenmark Pharmaceuticals Limited

Godrej consumer Product Ltd.

Godrej Consumer Products Limited

Godrej Industries Ltd.

GRASIM Industries Ltd.

Gumpro Drilling Fluids Private Limited 

Henkel Adhesives Technologies India Private Limited

Heranba Industries Limited

Indian Institute of Technology Bombay, Mumbai

Indian Oil Corporation Limited

IOL Chemicals and Pharmaceuticals Limited

KPIT Technologies Ltd.

Kutch Chemical Industries Limited

Libra Techcon Limited

LifeFirst Pharma Private Limited

Malladi Drugs & Pharmaceuticals Ltd.

Malladi Drugs And Pharmaceuticals Limited

Mangalam Organics Limited

Mangalore Refinery and Petrochemical Limited 

(MRPL)Medilux Laboratories Pvt. Ltd.

Melzer Chemical Private limited

Milestone Preservative Private Limited

NACL Industries Limited 

National Biodiversity AuthorityNayam

Innovations Pvt Ltd.

Numaligarh Refinery Limited

Patpert Teknow Systems Pvt. Ltd.

Planet technologies

Polyone Polymers India Private Limited

Pune Knowledge Cluster Foundation 

Rallis India Limited

Revalyu Recycling (India) Limited

Rubizon Private Limited

Sahakar Maharshi Shankarrao Kolhe S.S.K Ltd.

Savannah Surfactants Ltd.

Sawbros Industries Private Limited

Schott Poonawalla Private Limited

Star Orechem International Private Limited

Sterilem Biosystems Pvt. Ltd.

Synbio Technologies Pvt. Ltd.

TACC Limited

Tagros Chemicals India Pvt. Ltd.

Tata Chemicals Limited

Tata Steel Limited

Techman Systems Pvt Ltd

Tgv Sraac Limited, CSIR-IICT & CSIR-NCL

Thermax Limited 

Tojo Vikas Biotech Pvt. Ltd.

Torrent Pharmaceuticals Limited

Unilever Industries Private Limited

Varroc Polymers Limited

Vedanta Limited

VVF (India) Limited

Wanbury Limited

Western Drug Limited

ZeroHarm Sciences Private Limited
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grEgAmB©Ama-amîQ>´r` amgm`{ZH$ à`moJembm (EZgrEb) _o§ amO^mfm {hÝXr nIdm‹S>m g_mamoh H$m Am`moOZ  

grEgAmB©Ama-amîQ>´r` amgm`{ZH$ à`moJembm (EZgrEb) _o§ {XZm§H$ 14 - 30 {gV§~a, 2022 Ho$ Xm¡amZ {hÝXr nIdm‹S>m g_mamoh Am`mo{OV {H$`m J`m& 

{hÝXr nIdm‹So> Ho$ A§VJ©V amO^mfm {hÝXr Ho$ à`moJ H$mo ~‹T>mdm XoZo H$r Ñ[ï go {d{^ÝZ {hÝXr à{V`mo{JVmE§, {h§Xr g§~§Yr J{V{d{Y`mo§ H$m Am`moOZ {H$`m 

J`m, {Og_o§ EZgrEb Ho$ g^r A{YH$m{a`mo§/H$_©Mm{a`mo§ Ed§ emoY N>mÌmo§ Zo ~‹S>r g§»`m _o§ CËgmhnyd©H$ à{V^mJ {b`m&

Bg Xm¡amZ  {ZåZm§{H$V J{V{d{Y`m§ Am`mo{OV H$r JB© -

� {XZm§H$ 14 {gV§~a, 2022 - {h§Xr {Z~§Y à{V`mo{JVm
� {XZm§H$ 16 {gV§~a, 2022 - nmoñQ>a à{V`mo{JVm
� {XZm§H$ 19 {gV§~a, 2022 - gwboI /ewÕ boIZ à{V`mo{JVm
� {XZm§H$ 20 {gV§~a, 2022 - gm_mÝ` kmZ à{V`mo{JVm 
� {XZm§H$ 21 {gV§~a, 2022 - H$mì`nmR> à{V`mo{JVm 
� {XZm§H$ 22 {gV§~a, 2022 - eãXkmZ à{V`mo{JVm 
� {XZm§H$ 23 {gV§~a, 2022 - ZJa ñVa na dmX-{ddmX à{V`mo{JVm 

{XZm§H$ 21 {gV§~a, 2022 H$mo Am`mo{OV H$mì`nmR> à{V`mo{JVm _o§ _w»` A{V{W H${d VWm {ZUm©`H$ Ho$ ê$n _o§ lr g{MZ _ohamoÌm, AZw^mJ A{YH$mar, 

grEgAmB©Ama-Ho$ÝÐr` Z_H$ d g_wÐr agm`Z AZwg§YmZ g§ñWmZ, ^mdZJa CnpñWV Wo& H$m`©H«$_ _o§ lr H$m¡eb Hw$_ma, àem. A{YH$mar, {h§Xr 

nIdm‹S>m g{_{V Ho$ AÜ`j S>m°. hf©dY©Z nmoi, (d{aîR> àYmZ d¡km{ZH$) Ed§ S>m°. (lr_Vr) ñdm{V MT²>T>m, {h§Xr A{YH$mar CnpñWV Wo& 
{XZm§H$ 23 {gV§~a, 2022 H$mo ZJa ñVa na “Š`m _mVm-{nVm H$r ì`dgm{`H$ ì`ñVVm ~ÀMmo§ Ho$ {dH$mg _o§ ~mYH$ h¡” {df` na dmX-{ddmX à{V`mo{JVm 

Am`mo{OV H$r JB©& Bg à{V`mo{JVm _o§ lr g§O` ̂ maÛmO, AÜ`j, {h§Xr Am§XmobZ n{adma, nwUo _w»` A{V{W VWm {ZUm©`H$ Ho$ ê$n _o§ CnpñWV Wo& Bg 

à{V`mo{JVm _o§ ZJa ñVa Ho$ {d{^ÝZ Ho$ÝÐr` g§ñWmZmo§ go Hw$b 40 à{V^m{J`mo§ Zo à{V^m{JVm H$r &
  � {XZm§H$ 30 {gV§~a, 2022 H$mo nwañH$ma {dVaU VWm EZgrEb AmbmoH$ npÌH$m {d_moMZ H$m`©H«$_ Am`mo{OV {H$`m J`m, {Og_o§ _w»` A{V{W 

Ho$ ê$n _o§ S>m°. Ho$. Eg. hmogmirH$a (à_wI, AmB©E_S>r), nwUo CnpñWV Wo& H$m`©H«$_ _o§ AÜ`j Ho$ ê$n _o§ _w»` d¡km{ZH$ S>m°. Cëhmg Imê$b CnpñWV Wo 

VWm _§M na gmW _o§ S>m°. hf©dY©Z nmoi, lr_Vr nr. gwYmamZr Ed§ lr H$m¡eb Hw$_ma CnpñWV Wo & H$m`©H«$_ H$m g§MmbZ {hÝXr A{YH$mar S>m°.(lr_Vr) 

ñdm{V MT²>T>m Zo {H$`m &  
Bg àH$ma {h§Xr nIdm‹S>m H$m`©H«$_ _o§ Hw$b 7 à{V`mo{JVmE§ Am`mo{OV H$r JB©, {OZ_o§ ~‹S>r g§»`m _o§ ñQ>m\$ gXñ`mo§ Ed§ emoY N>mÌmo§ Zo ̂ mJ {b`m & g§nyU© 

nIdm‹S>m Am`moOZ _o§ amO^mfm Am`moOZ g{_{V Ho$ gXñ` lr H$m¡eb Hw$_ma, lr Eg.Eg. Xod, S>m°. {ddoH$ ~moaH$a, lr gw^mfM§Ð {_l, lr Jmonmb _h§Vm 

Zo AnZm _hËdnyU© gh^mJ {X`m & 

amO^mfm- {hÝXr nIdm‹S>m 

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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grEgAmB©Ama-EZgrEb H$r amO^mfm H$m`m©Ýd`Z g§~§Yr {anmoQ>©

^maV gaH$ma H$r amO^mfm Zr{V VWm amO^mfm g§~§Yr {Z`_mo§ H$m AZwgaU H$aZo H$r Ñ[ï go grEgAmB©Ama- amï´r` amgm`{ZH$ à`moJembm 

(EZgrEb), nwUo  _o§ àË`oH$ ñVa na JhZ à`mg {H$E OmVo h¡§& grEgAmB©Ama-EZgrEb EH$ d¡km{ZH$ à`moJembm h¡, Ohm§ A{YH$m§e H$m`© 

d¡km{ZH$ VWm VH$ZrH$r ñdê$n  H$m hmoVm h¡ VWm eof àemg{ZH$ H$m`© A{YH$m§eV: {hÝXr ̂ mfm _o§ {H$`m OmVm h¡& Bg à`moJembm _o§ {H$E Om 

aho amO^mfm H$m`m©Ýd`Z g§~§Yr C„oIZr` à`mg {ZåZmZwgma h¡§&

1. � àË`oH$ {V_mhr _o§ EZgrEb H$r amO^mfm H$m`m©Ýd`Z g{_{V H$r {V_mhr ~¡R>H$ {Z`{_V ê$n go {ZXoeH$ _hmoX` H$r AÜ`jVm _o§ Am`mo{OV H$r 

OmVr h¡ Ed§ BZ ~¡R>H$mo§ _o§ à`moJembm _o§ amO^mfm {hÝXr Ho$ àJm_r à`moJ VWm amO^mfm H$m`m©Ýd`Z g§~§Yr à`mgmo§ H$r g_rjm H$r OmVr h¡& BZ 

~¡R>H$mo§ _o§ à`moJembm Ho$ àË`oH$ à^mJ /AZw^mJ à_wI gXñ` Ho$ ê$n _o§ CnpñWV ahVo h¡§ &

2. � EZgrEb Ho$ ñQ>m\$ H$mo {hÝXr H$m`© H$aZo _o§ Am ahr g_ñ`mAmo§ H$m {ZXmZ H$aZo VWm {hÝXr _o§ H$m`© H$aZo hoVw àmoËgm{hV H$aZo H$r Ñ[ï go 

àË`oH$ {V_mhr _o§ {Z`{_V ê$n go {hÝXr H$m`©embm H$m Am`moOZ {H$`m OmVm h¡ & BZ H$m`©embmAmo§ _o§ ñQ>m\$ H$mo ̂ maV gaH$ma H$r amO^mfm 

Zr{V H$r OmZH$mar XoZo Ho$ gmW-gmW AnZm X¡Z§{XZ gaH$mar H$m`© {hÝXr _o§ H$aZo VWm H§$ß`yQ>a na ̀ y{ZH$moS> àUmbr Ho$ _mÜ`_ go {hÝXr _o§ 

H$m_ H$aZo H$m à{ejU {X`m OmVm h¡&

3. � à{Vdf© {hÝXr J¥hnpÌH$m “EZgrEb- AmbmoH$” H$m àH$meZ {Z`{_V ê$n go {H$`m OmVm h¡& J¥hn[ÌH$m àH$meZ H$m _yb CÔoí` {hÝXr ̂ mfm 

_o§ {bIo JE d¡km{ZH$ boImo§ H$m àMma-àgma VWm H$_©Mm{a`mo§ H$r {hÝXr _o§ boIZ Am¡a A{^ì`[º$ j_Vm H$mo àmoËgm{hV H$aZm h¡ &

4.� EZgrEb _o§ à{Vdf© {hÝXr nIdmS>m g_mamoh H$m ̂ ì` Am`moOZ {H$`m OmVm h¡ & Bg Adga na ñQ>m\$ Ho$ {bE {d{^Þ {hÝXr à{V`mo{JVmAmo§ 

VWm H$m`©H«$_mo§ H$m Am`moOZ {H$`m OmVm h¡ & {hÝXr nIdmS>m Ho$ Ama§^ _o§ {hÝXr {Xdg Ho$ Adga na à{Vdf© à`moJembm H$r dm{f©H$ J¥hn[ÌH$m 

“EZgrEb-AmbmoH$” H$m {d_moMZ {H$`m OmVm h¡&

5. � EZgrEb _o§ à{Vdf© {hÝXr d¡km{ZH$ g§Jmoðr H$m Am`moOZ {H$`m OmVm h¡, Vm{H$ {dkmZ Ho$ joÌ _o§ amO^mfm {hÝXr H$r g§nXm ~T> gHo$§& g§Jmoðr Ho$ 

Adga na ñ_m{aH$m ̂ r àH$m{eV H$r OmVr h¡& 

6. � {hÝXr H$j Ûmam à{V{XZ {hÝXr gw{dMma VWm A±J«oOr eãX Ho$ AW© H$m àofU _ob Ûmam g^r H$_©Mm{a`mo§ H$mo {H$`m OmVm h¡, Vm{H$ H$_©Mm{a`mo§ _o§ 

{hÝXr ̂ mfm Ho$ à{V é{M CËnÞ hmo gHo$§&

7.  � amO^mfm A{Y{Z`_ H$r Ymam 3(3) Ho$ A§VJ©V Omar hmoZo dmbo g^r XñVmdoO [Û^mfr Omar {H$E OmVo h¡§&

8. � Bg à`moJembm _o§ amO^mfm {d^mJ Ûmam Omar dm{f©H$ H$m`©H«$_ _o§ {ZYm©{aV {H$E JE bú`mo§ H$r àm[á H$r Amoa {deof Ü`mZ {X`m OmVm h¡&

9.� Ho$§Ð gaH$ma, amO^mfm {Z`_ 1976 (g§K Ho$ gaH$mar à`moOZmo§ Ho$ {bE à`moJ) Ho$ {Z`_ 10 (4) Ho$ A§VJ©V Bg à`moJembm H$mo Eogo 

H$m`m©b`mo§ Ho$ ê$n _o§, {OgHo$ 80 go A{YH$ H$_©Mmar d¥§X Zo {hÝXr H$m H$m`©gmYH$ kmZ àmá H$a {b`m h¡, amOnÌ _o§ A{Ygy{MV {H$`m J`m h¡&

10.� à`moJembm Ho$ 98 H$_©Mm{a`mo§ H$mo {hÝXr, {hÝXr Q§>H$U Ed§ Amew{b{n H$m à{ejU {X`m Om MwH$m h¡&

11.� àemgZ AZw^mJ Ho$ Hw$N> A{YH$m{a`mo§ /H$_©Mm{a`mo§ VWm d¡km{ZH$ ñQ>m\$ H$mo H§$ß`yQ>a na {hÝXr _o§ H$m`© H$aZo hoVw à{e[jV {H$`m J`m h¡ VWm 

eof ñQ>m\$ H$mo à{e[jV H$aZo H$r àpH«$`m Omar h¡& 

12.� à`moJembm _o§ g^r _mZH$ ànÌ,\$m_© VWm AmdoXZ nÌBË`m{X [Û^mfr ê$n _o§ V¡`ma {H$E JE h¡§&

amO^mfm H$m`m©Ýd`Z {anmoQ>©
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amO^mfm H$m`m©Ýd`Z {anmoQ>©

13.� à`moJembm H$r d¡~gmBQ> H$mo [Û^mfr ê$n _o§ àX{e©V {H$`m J`m h¡ &

14.� à`moJembm Ho$ g^r H$åß`yQ>amo§ _o§ [Û^mfr ê$n go H$m`© H$aZo H$r gw{dYm CnbãY h¡ & 

15.� à`moJembm Ho$ g^r gmBZ~moS>©, Zm_-nÅmo§ VWm a~a H$r _mohamo§ H$mo [Û^mfr ~Zm`m J`m h¡ &

16.� à{ejU H$m`©H«$_mo§ _o§ {_br-Owbr ̂ mfm H$m Cn`moJ {H$`m OmVm h¡&

17.� à`moJembm Ho$ {ZXoeH$ Ed§ {hÝXr A{YH$mar ZJa amO^mfm H$m`m©Ýd`Z g{_{V H$r ~¡R>H$mo§ _o§ {Z`{_V ê$n go ̂ mJ boVo h¡§&

18.� à`moJembm H$r erf© ñVa H$r à~§Y n{afX H$r ~¡R>H$mo§ H$r H$m`©gyMr [Û^mfr ê$n _o§ V¡`ma H$r OmVr h¡ Am¡a BZ ~¡R>H$mo§ _o§ {hÝXr _o§ ̂ r MMm© H$r 

OmVr h¡&

19.� à`moJembm Ho$ nwñVH$mb` hoVw à{Vdf© {hÝXr nwñVHo$§ IarXr OmVr h¡§&

20.� à`moJembm _o§ Am`mo{OV hmoZo dmbo g_mamohmo§, ì`m»`mZmo§ Ed§ g§Jmo[ð`mo§ H$r {anmoQ>© {hÝXr Ed§ A±J«oOr XmoZmo§ ̂ mfmAmo§ _o§ grEgAmB©Ama-g_mMma _o§ 

àH$meZmW© amï´r` {dkmZ g§Mma Ed§ gyMZm ñÌmoV g§ñWmZ ({ZgHo$`a), ZB© {X„r H$mo {Z`{_V ê$n go ̂ oOr OmVr h¡& 

21.� grEgAmB©Ama _w»`mb` H$r _m¡{bH$ ({dkmZ) nwñVH$ boIZ `moOZm, d¡km{ZH$ H$m`moª _o§ {hÝXr nwañH$ma `moOZm VWm {dkmZ {M§VZ 

boI_mbm Am{X ̀ moOZmE± Bg à`moJembm _o§ bmJy h¡§&

grEgAmB©Ama.EZgrEb dm{f©H$ à{VdoXZ  2022-23
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amO^mfm H$m`m©Ýd`Z {anmoQ>©

22.� BgHo$ A{V{aº$ à`moJembm _o§ Am`mo{OV hmoZo dmbo {d{^Þ d¡km{ZH$ H$m`©H«$_mo§ VWm AÝ` g_mamohmo§ H$m g§MmbZ ̂ r {hÝXr _mÜ`_ go {H$`m 

OmVm h¡&

23.� Bg à`moJembm Ho$ d¡km{ZH$ Xoe Ho$ {d{^Þ g§ñWmZmo§ _o§ amO^mfm Ho$ _mÜ`_ go Am`mo{OV hmoZo dmbr g§Jmopð`mo§ VWm {dkmZ gå_obZmo§ _o§ ̂ mJ 

boH$a {hÝXr ̂ mfm _o§ AnZm emoY nÌ àñVwV H$aVo h¡§&

24.� à`moJembm go Omar hmoZo dmbr g^r {Z{dXm gyMZmE± VWm {dkmnZ BË`m{X [Û^mfr ê$n _o§ àH$m{eV {H$E OmVo h¡§&

25.� {dkmZ {ejm Ho$ à{V é{M CËnÞ H$aZo VWm amO^mfm Ho$ _mÜ`_ go {dkmZ Ho$ àMma-àgma Ho$ CÔoí` go à`moJembm Ho$ {ZXoeH$ _hmoX` 

{d{^Þ {dÚmb`mo§ VWm _hm{dÚmb`mo§ Ho$ {dÚm{W©`mo§ Ho$ {bE {dkmZ g§~§Yr ì`m»`mZ {hÝXr _o§ XoVo h¡&

26.� à`moJembm Ho$ ñQ>m\$ H$mo {hÝXr _o§ H$m`© H$aZo hoVw àmoËgm{hV H$aZo H$r Ñ[ï go ̀ hm± {d{^Þ amO^mfm àmoËgmhZ ̀ moOZmE± bmJy h¡§& 

27.� à`moJembm _o§ {hÝXr H$m_-H$mO H$mo ~T>mdm XoZo VWm amO^mfm Zr{V Ho$ AZwnmbZ hoVw 9 AZw^mJmo§ H$mo {hÝXr _o§ H$m`© H$aZo Ho$ {bE {Z{X©ï {H$`m 

J`m h¡&

28.� àmá {hÝXr nÌmo§ Ho$ CÎma A{Zdm`© ê$n go {hÝXr _o§ hr {X`o OmVo h¡§&

29. � "H$' VWm "I' joÌmo§ H$mo OmZo dmbo A{YH$m§e nÌmo§ Ho$ {b\$m\$mo§ na nVo {hÝXr ̂ mfm _o§ {bIo OmVo h¡§&

30.� amO^mfm {d^mJ Ho$ dm{f©H$ H$m`©H«$_ VWm amO^mfm g§~§Yr {ZX}emo§ go g^r {d^mJ/à^mJ à_wImo§ H$mo AdJV H$am`m OmVm h¡& 
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n{a{eï 

d¡km{ZH$ amîQ>´r` g§JmoîR>r

g§`wº$ amO^mfm d¡km{ZH$ amîQ>´r` g§JmoîR>r

nwUo pñWV VrZ d¡km{ZH$ g§ñWmZ-grEgAmB©Ama-amîQ>´r` amgm`{ZH$ à`moJembm (EZgrEb), amîQ>´r` H$mo{eH$m {dkmZ Ho$§Ð (EZgrgrEg), VWm 

AmKmaH$a AZwg§YmZ g§ñWmZ (EAmaAmB©) Ûmam gpå_{bV ê$n go g§`wº$ amO^mfm d¡km{ZH$ amîQ>´r` g§JmoîR>r H$m Am`moOZ grEgAmB©Ama-amîQ>´r` 

amgm`{ZH$ à`moJembm (EZgrEb), nwUo _o§ {XZm§H$ 29  Aà¡b, 2022 H$mo {H$`m J`m& Bg g§JmoîR>r H$m {df` “_hm_mar Ho$ Xm¡a _o§ {dkmZ Am¡a àm¡Úmo{JH$r 

g§ñWmZmo§ H$r ̂ y{_H$m” Wm& Bg _m¡Ho$ na nXm{YH$m{a`mo§ Ûmam g§JmoîR>r H$r gmam§e nwpñVH$m H$m VWm grEgAmB©Ama-amîQ>´r` amgm`{ZH$ à`moJembm H$r 

N>:_mhr {hÝXr n[ÌH$m "EZgrEb AmbmoH$' H$m ̂ r {d_moMZ {H$`m J`m& Bg g§JmoîR>r _o§ gånyU© ̂ maV Ho$ Ho$ÝÐr` g§ñWmZmo§ go d¡km{ZH$, emoY N>mÌ VWm 

àemg{ZH$ à_wI/{hÝXr A{YH$mar CnpñWV Wo& CÓmQ>Z H$m`©H«$_ _o§ _w»` A{V{W Ho$ ê$n _o§ S>rAmaS>rAmo (BgrB©, nwUo) Ho$ {ZXoeH$ (àmoOoŠQ> 

_m°{ZQ>{a§J) S>m°. {h_m§ew eoIa, EZgrEb Ho$ {ZXoeH$ S>m°. Amerf bobo, EAmaAmB© Ho$ {ZXoeH$ S>m°. àem§V T>mHo$\$bH$a, Ed§ EZgrgrEg Ho$ {ZXoeH$ S>m°. 

Aa{d§X gmhy CnpñWV Wo& CÓmQ>Z gÌ H$m g§MmbZ VWm Am^ma àXe©Z EZgrEb H$r {hÝXr A{YH$mar S>m°. (lr_Vr) ñdm{V MT²>T>m Ûmam {H$`m J`m& 

g§JmoîR>r _o§ nwUo Ho$  Ho$§Ðr` g§ñWmZmo§ go VWm grEgAmB©Ama H$r bIZD$, M¡ÝZB©, h¡Xam~mX Ed§ Jmodm pñWV à`moJembmAmo§ go à{V^m{J`mo§ Zo à{V^mJ {b`m 

& Hw$b 140 à{V^m{J`mo§ Zo {hñgm {b`m& Bg g§JmoîR>r _o§ VrZ d¡km{ZH$ gÌ Am`o{OV {H$E JE, {OZ_o§ 16 emoY nÌmo§ H$r àñVw{V d¡km{ZH$mo§ Am¡a emoY N>mÌmo§ 

Ûmam Xr JB©& 

H$m`©H«$_ Ho$ àma§^ _o§ EZgrEb Ho$ g§Jmoðr g§`moOH$ S>m°. ZaoÝÐ H$Sy> Zo ñdmJV ̂ mfU àñVwV {H$`m& CÝhmo§Zo g^r H$mo Bg H$m`©H«$_ Ho$ CÔoí` go AdJV 

H$am`m& VËnümV EZgrEb Ho$ {ZXoeH$ S>m°. Amerf bobo Zo AnZo g§~moYZ _o§ g^r H$mo ~YmB© Xr Am¡a H$hm {H$ Bg àH$ma H$m Am`moOZ {ZpüV ê$n go g^r 

Ho$ {bE AË`§V bm^H$mar hmoJm& BgHo$ Ûmam h_ EH$ Xygao H$r H$m`© àUmbr Am¡a {dMmamo§ go n{a{MV hmoVo h¡ Am¡a g§`wº$ ê$n go Bgr {df` na ZE VarHo$ go 

{dMma H$aZo H$m _m¡H$m {_bVm h¡& gmW hr h_o§ d¡km{ZH$ emoY Ho$ ZE-ZE Am`m_mo§ H$mo OmZZo H$m Ed§ CZ na {dMma {d_e© H$aZo H$m _m¡H$m {_bVm h¡& 

VH$ZrH$ Am¡a {dkmZ go joÌ _o§ {h§Xr H$m à`moJ AË`§V H$_ hmoVm h¡ & {dœ ̂ mfm Ho$ ê$n _o§ {dH${gV hmoZo Ho$ {bE {h§Xr ̂ mfm _o§ {dkmZ gå~ÝYr gm{hË` hmoZm 

Oéar h¡& A{YH$m§e d¡km{ZH$ emoYH$m`© A§J«oOr ̂ mfm _o§ hr hmoZo Ho$ H$maU OZ gmYmaU VH$ CgH$r OmZH$mar Zhr§ nhw±M nmVr h¡, Bg H$m`©H«$_ Ho$ _mÜ`_ 

go h_ d¡km{ZH$ H$m`moª H$mo amO^mfm {h§Xr _o§ H$aZo H$m g§Xoe Xo aho h¡&
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Bg g§Jmoðr Ho$ CÓmQ>Z g_mamoh Ho$ _w»` A{V{W Ho$ ê$n _o§ S>rAmaS>rAmo (BgrB©, nwUo) Ho$ {ZXoeH$ (àmoOoŠQ> _m°{ZQ>{a§J) S>m°. {h_m§ew eoIa CnpñWV Wo & 

CÝhmo§Zo AnZo C×moYZ _o§ ~Vm`m {H$ _hm_mar Ho$ Xm¡a _o§ {dkmZ Am¡a VH$ZrH$r H$m {dH$mg gwg§JV ê$n go hwAm Am¡a CgH$r {Xem _o§ n{adV©Z hwAm h¡& 

H$moamoZm EH$ gm_m{OH$ {~_mar h¡ Am¡a Bg_o§ ha ì`[º$ H$mo R>mog H$X_ boZm Mm{hE V^r CgH$m BbmµO g§^d hmo gH$Vm h¡& _hm_mar _o§ d¡km{ZH$ g§ñWmZmo§ Zo 

~hwV _hËdnyU© ̀ moJXmZ {X`m h¡& CÝhmo§Zo ~Vm`m {H$ AÀNo> emoYH$Vm© H$mo AnZm emoY AnZr joÌr` ̂ mfm _o§ ̂ r N>mnZo H$r {Oå_oXmar boZr Mm{hE, Vm{H$ 

joÌr` bmoJ ̂ r Cg emoY go bm^mpÝdV hmo Am¡a g_mO H$m H$moB© ̂ r ì`[º$ Cggo d§{MV Z aho& h_o§ g_mO H$mo gmW _o§ boH$a MbZm hmoJm& g_mO Ho$ gwYma 

Ho$ {bE Omo ̂ r H$m_ Amn H$a aho h¡, Cg H$m_ H$r OmZH$mar g_mO VH$ nhw±MmZo H$r {Oå_oXmar ̂ r Amn H$r h¡&

Bg gå_obZ _o§ {ZåZm§{H$V {df`mo§ na MMm© H$r JB©&
1.� H$mo{dS> go g§~§{YV {d{^ÝZ {ZXmZ/AZwg§YmZ Ed§ CnMmamË_H$ Ed§ ~Mmd H$r nÕ{V`m§ 
2.� H$mo{dS> Ho$ Xm¡amZ n`m©daU g§ajU
3.� AñnVmbmo§/ Ho$`a go§Q>a _o§ à`wŠV {d{^ÝZ àm¡Úmo{J{H$`m§/ VH$ZrHo$§
4.� H$mo{dS> Ho$ Xm¡amZ AÝ` amoJmo§ H$m à^md

VH$ZrH$r gÌmo§ H$m g§MmbZ lr am_oœa Zo_m Am¡a lr_Vr _§Owfm {Vdmar Zo {H$`m & VH$ZrH$r gÌmo§ H$r AÜ`jVm VrZmo§ g§ñWmAmo§ Ho$ d{að d¡km{ZH$mo§ -S>m°. 

amOoe JmoÝZm‹So>, S>m°. {JaYmar bmb, S>m°. hf©dY©Z nmoi, S>m°.Á`y{VH$m amOdm‹So>, S>m°. g§O` {g§h, S>m°. naoe To>no Ûmam H$r JB©&
Bg g§JmoîR>r Ho$ Am`moOZ _o§ S>m°. Zao§Ð H$Sy>, S>m°. {JaYmar bmb, S>m°. Eg. Ho$.{g§h, lr Jwê$XËV dmK Zo _hËdnyU© ̂ y{_H$m {Z^mB©& g§JmoîR>r Ho$ g_Ýd`H$ Ho$ 

ê$n _o§ S>m°. (lr_Vr) ñdm{V MT²>T>m, lr_Vr pñ_Vm IS>H$rH$a VWm lr_Vr _§Owfm {Vdmar Zo H$m`© {H$`m& VrZmo§ g§ñWmZmo§ Ho$ {ZXoeH$mo§ Zo ^r g§Jmoðr 

Am`mo{OV H$aZo Ho$ {bE àmoËgm{hV Am¡a gh`moJ {H$`m&

EZgrgrEg Ho$ {ZXoeH$ S>m°. Aa{dÝX gmhy Zo AnZo A{^^mfU _o§ _hm_mar Ho$ Xm¡amZ d¡km{ZH$mo§ Ho$ ~To> hwE _hËd H$mo aoIm§{H$V {H$`m & _hm_mar Ho$ Xm¡amZ 

{dkmZ Am¡a àm¡Úmo{JH$r g§ñWmZmo§ Zo EH$OwQ> hmoH$a {ZñdmW© ê$n go g^r Zo AnZm-AnZm ̀ moJXmZ {X`m& CÝhmo§Zo g§ñWmZmo§ _o§ {H$E Om aho AZwg§YmZ Ho$ 

àMma Am¡a àgma Ho$ {bE ghr OmZH$mar gmPm H$aZo Ho$ {bE g^r H$mo àmoËgm{hV {H$`m&
EAmaAmB© Ho$ {ZXoeH$ S>m°. àem§V T>mHo$\$bH$a Zo d¡km{ZH$ OmZH$mar H$m àgma {h§Xr Am¡a joÌr` ̂ mfm _o§ H$aZo Ho$ {bE AnZr e¡br _o§ g^r H$mo ào{aV 

{H$`m& CÝhmo§Zo ~Vm`m {H$ EAmaAmB© _o§ {H$gmZmo§ Ho$ {bE YmZ H$r ZB© àOm{V`mo§ Ho$ {dH$mg Ho$ ~mX ~rO boZo Ho$ {bE ~hwVm§e {H$gmZmo§ Zo {h§Xr ̂ mfm _o§ hr 

g§nH$© {H$`m&
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