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lkjka’k

bl 'k¨/k i= esa ftad uSu¨lYQkbM d¨ ftad(II)MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV d‚EIysDl çdkj
Zn(R

2
NCS

2
)

2
 dk mi;¨x djds la’ysf"kr fd;k x;k gS] tgk¡ R = Me, Et, nPr. iPr, iBu, nBuA bu

uSu¨lYQkbM+̈ a d¨ H
2
S xSl dk mi;¨x djds lky&tsy fof/k }kjk la’ysf"kr fd;k x;k gSA fufeZr

uSu¨lYQkbM d¨ rRo fo’ys"k.k] vk.kfod Hkkj ekiu] o.kZØeh; fo’ys"k.k (IR, DART–MS) vkSj TGA }kjk
igpku fd;k x;k gSA ;©fxd ä ds ikmMj uewu¨a dk  ikmMj ,Dl&js foorZu v/;;u vkSj SEM fo’ys"k.k
fd;k x;k] ftlls irk pyrk gS fd fufeZr ZnS uSu¨d.k ä dk vkSlr vkdkj 12 nm gSA

Abstract

Zinc nanosulphide was synthesized using Zn(II)dialkyldithiocarbamate complexes of the type
Zn(R

2
NCS

2
)

2
 where R = Me, Et, nPr, iPr, iBu, nBu. The sulphides are formed by sol-gel method

using H
2
S gas. The nanosulphide formed has been characterized by elemental analysis, molecular

weight measurement, spectral analysis (IR, DART-MS) and TGA. The powder X-Ray diffraction
studies and SEM analysis were carried out for the powdered samples of the compounds which
reveal that the as prepared ZnS nanoparticles have average size of 12 nm.

eq[; 'kCn% ZnS, MkÃ Fkk;¨ dkckZesV] uSu¨d.k] lky&tsy] ,Dl&js foorZu

Keywords: ZnS, dithiocarbamates, nanoparticles, sol-gel, X-ray diffraction

izLrkouk

uSu¨Ldsy inkFkks± 1–5 us fiNys n’kd ds n©jku egRoiw.kZ oSKkfud vkSj vkS|¨fxd #fp d¨ vkdf"kZr
fd;k gSA ;s inkFkZ orZeku esa lS)kafrd #fp gsrq uohure ;©fxd gSa] ysfdu orZeku 'krkCnh esa
bysDVª‚fuDl vkSj Q¨V¨fuDl m|¨x¨a ds egRoiw.kZ oxks± esa bu inkFkks± d¨ fodflr djus dh cgqr cM+h
{kerk gSA vuqla/kku ds bl {ks= d¨ fofHkUu oSKkfud fo"k;¨a esa lcls vk’kktud vkSj rsth ls mHkjrs
vuqla/kku {ks= ds :i esa O;kid :i ls igpku nh gSA foxr o"kks± esa lwpuk HkaMkj.k ds fy, dk;kZRed
inkFkZ esa :fp ds lkFk lkFk /kkrq lYQkbM v/kZpkyd] uSu¨esVsfj;y xgu xfrfof/k dk {ks= jgk gS 6–8A

lky&tsy rduhd dkcZfud inkFkks± esa cgq ?kVd cukus ds fy, ,d fof’k"V rduhd gS D; äfd blesa
vk.kfod lajpuk] LV¨bd¨esVªh] mPp 'kq)rk vkSj rqyukRed :i ls de çlaLdj.k rkieku9 d¨ fu;af=r
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djuk laHko gS A blds vykok lky&tsy rduhd dk mi;¨x VsEiysV~l ds fNæ ä ds vanj tfVy dk;kZRed
vkWDlkbM uSu¨ok;j cukus ds fy, fd;k tk ldrk gSA uSu¨Ldsy vkdkj  dh lky&tsy O;qRiUu inkFkZ dk
vjs[kh; çdkf’kdh] bysDVª‚fuDl ÅtkZ] HkaMkj.k midj.k ä vkSj lsalj10 esa vuqç;¨x ik;k x;k A MkbFkk;¨dkckZesV
ds ,aVhvkWDlhMsaV vkSj Lusgd ds :i esa] oYdsukbftax vkSj NO VªSfiax ,tsaV ds :i esa dÃ O;kogkfjd
vuqç;¨x feys gSa11A MkbFkk;¨dkckZesV dk m|¨x vkSj tSouk’kh12–16 ds :i esa mi;¨x ds dkj.k bldk O;kid
:i ls v/;;u fd;k tkrk gS] tSls  thok.kqj¨/kh17] ,aVhQaxy vkSj ,aVh dSalj18 ds {ks= esa O;kid vuqlU/kku
dh lEHkkouk gSA ;g ,d ikjaifjd Q¨LQ¨j æO; gS ftldk O;kid :i ls fMLIys] lsalj] l©j lsy] ystj
vkSj bysDVª¨Y;wfeuslsal esa mi;¨x fd;k tkrk gSA vkWIV¨bysDVª‚fuDl esa] bldk mi;¨x çdk’k mRltZd
Mk;¨M] ijkorZd] MkÃbySfDVªd fQYVj vkSj foaM¨ lkexzh ds :i esa g¨rk gS19A blds rduhdh egRo d¨
ns[krs gq,] ZnS dk la’ys"k.k 'k¨/kdrkZvksa ds fy, fo’ks"k #fp dk fo"k; cuk gqvk gS] D; äfd vkfFkZd vkSj
rduhdh :i ls O;ogk;Z fof/k ds ek/;e ls Øfed :i ls 'kq) inkFkZ çkIr djus ds fy, u, flaFksfVd ekxks±
dk 'k¨/k fd;k tk jgk gSA gky gh esa uSu¨lkbt+ ZnS dk la’ys"k.k fo’ks"k :fp dk fo"k; gSA

bl 'k¨/ki= esa] geus Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV d¨ iwoZxkeh ds :i esa mi;¨x djds Fkk;¨
lky&tsy çfØ;k ds ek/;e ls ftad uSu¨lYQkbM d¨ la’ysf"kr fd;k gSA ftad d‚EIysDl ds MkbFkk;¨dkckZesV
vkSj Fkk;¨ysV ij dÃ v/;;u fd, x, gSa] ysfdu blds lky&tsy jlk;u dk vHkh rd v/;;u ugha fd;k
x;kA mij¨Dr d¨ ns[krs gq,] Zn(II) ds MkbFkk;¨dkckZesV O;qRiUu ä d¨ la’ysf"kr djuk vkSj 'kq"d H

2
S xSl

ds lkFk blds lky&tsy O;ogkj dk v/;;u O;kogkfjd le>k x;kA

iz;ksx fof/k

foyk;d ¼csat+hu] ,lhV¨u½] vYd¨gy ¼esFku‚y] bFksu‚y] 1&ç¨isu‚y] 2&ç¨isu‚y] 1&C;wVsu‚y] 2&C;wVsu‚y½
d¨ mi;¨x ls igys ekud rjhd ä ls vPNh rjg 'kq"d vkSj 'kq) fd;k x;k20A mi;¨x fd, x, lHkh jlk;u]
jklk;fud xzsM ds gSaA ftad Dy¨jkbM [Ã-edZ] vkSj MkÃ ,fYdyvehu dk mi;¨x fd;k x;k I Zn(II) MkÃ
,fYdy MkÃ Fkk;¨ dkckZesV d‚EIysDl dk la’ys"k.k vkSj bldh lky&tsy çfØ;k 'kq"d okrkoj.k esa dh xÃA
MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV ds l¨fM;e lkYV d¨ çfrosfnr çfØ;k21 }kjk rS;kj fd;k x;kA

Zn(S
2
CNR

2
)

2
 dk la’ys"k.k

lkekU; lw= Zn(S
2
CNR

2
)

2
 dk ladj Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV fuEufyf[kr fof/k ls

la’ysf"kr fd;k x;k%

2 2 2 2 2 2ZnCl 2R NCS Na Zn(S CNR ) 2NaCl  

tgk¡ n i i nR Me,Et, Pr, Pr, Bu, Bu

l¨fM;e Mkb,fFkyMkbFkk;¨dkckZesV ¼1.89 xzke] 11.05 feyh e¨y½ ds bFksu‚fyd foy;u d¨ 1:2

e¨yj vuqikr esa ZnCl
2
 ¼0.75 xzke] 5.52 feyh e¨y½ ds bFksu‚fyd foy;u  esa yxkrkj fefJr djrs gq,

cwan&cwan djds feyk;k x;kA lqfuf’pr djus ds fy,] çfØ;k iwjh g¨us rd feJ.k d¨ 3–4 ?kaVs rd vkSj
feyk;k x;kA cuus okys vo{ksi d¨ ,Yd¨Dlh Quy ls Nkudj Dy¨j¨Q‚eZ }kjk iqu% fØLVyhÑr fd;k
x;kA bl çdkj çkIr pedhys lQsn jax ds B¨l d¨ fudkydj MslhdsVj ds vanj laxzfgr fd;k x;kA
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bl fof/k ls ;©fxd la[;k (1–5) rS;kj fd, x,A muds fo’ys"k.kkRed ifj.kkeksa dks rkfydk 1 esa çLrqr
fd;k x;k gSA

Zn(S
2
CNR

2
)

2
 dk lky&tsy v/;;u

'kq"d csathu esa Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV ds lky&tsy jlk;u dk v/;;u fd;k x;k
vkSj bls fuEu lehdj.k }kjk of.kZr fd;k tk ldrk gS&

2 2 2 2Zn(S CNR ) H S ZnS 

tgk¡ n i i nR Me,Et, Pr, Pr, Bu, Bu

'kq"d csathu ds foy;u esa Zn(II) Mkb,fFky MkÃ Fkk;¨ dkckZesV ¼1.8 xzke] 4.97 feyh e¨y½ dk ?k¨y
rS;kj fd;k x;kA vfØ; okrkoj.k cukus ds fy, 'kq"d ukbVª̈ tu xSl çokfgr dh xÃA H

2
S xSl dh  25–

30º C ij 2–3 ?kaVs ds fy, Zn(II) Mkb,fFky MkÃ Fkk;¨ dkckZesV ds csathu foy;u esa vfHkfØ;k djk;h
x;hA lqfuf’pr djus ds fy, çfØ;k iw.kZ g¨us rd feJ.k d¨ 25–30º C ij 4 ?kaVs ds fy, vkSj feyk;k
x;kA bl çdkj çkIr 'osr æO; d¨ ,Yd¨Dlh Quy ds ek/;e ls Nku fy;k x;k] 'kq"d csathu ls /k¨;k x;k
vkSj de ncko esa ;©fxd ls foyk;d ds vo’ks"k ä d¨ lkQ+ fd;k x;kA

Hk©frd eki

ekud fof/k; ä 20 }kjk Dy¨jhu] lYQj] ftad dk vkdyu fd;k x;kA bUÝkjsM LisDVªk d¨ oSfj;u 3100

FT–IR LisDVª̈ Q¨V¨ehVj ij 4000–200 cm–1 dh jsat esa fjd‚MZ fd;k x;kA 1HNMR LisDVªk d¨ vkarfjd
ekud ds :i esa TMS dk mi;¨x djds 75.45 esxkgVZ~t ij lapkfyr czwdj DRX–300 LisDVª̈ ehVj ij
DMSO d

6
 esa dejs ds rkieku ij fjd‚MZ fd;k x;kA vk.kfod Hkkj JMS–T100LC, Accu TOF (DART–

MS) }kjk fu/kkZfjr fd;k x;kA rRo fo’ys"k.k d¨yeSu CHN fo’ys"kd }kjk çkIr fd;k x;kA ifdZu ,Yej
midj.k dk mi;¨x djds Vhth, d¨ 50 fMxzh lsfYl;l@feuV dh ghfVax nj ij çkIr  fd;k x;k]
Mk;eaM Vhth@MhVh, vkSj ,DlvkjMh v/;;u czqdj ,,Dl,l Mh8 ,Mokal fMÝSDV¨ehVj ij –170 fMxzh
lsfYl;l ls +450 fMxzh lsfYl;l ds rkieku jsat ij fd, x,A SEM Nfo; ä d¨ JEOL Model JSM

& 6390LV ds lkFk 5 × ls 300, 000 × ¼mPp vkSj fuEu oSD;we e¨M n¨u ä esa½ ds vko/kZu ij fjd‚MZ fd;k
x;kA

ifj.kke vkSj ppkZ

Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV d‚EIysDl dk fooj.k

Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV lQ+sn jax ds B¨l inkFkZ gSa] t¨ lkekU; dkcZfud ¼csathu]
MkbDy¨j¨esFksu] ,lhV¨u] Dy¨j¨Q‚eZ vkfn½ vkSj leUo; ¼DMSO, DMF, ikbjhMhu] THF vkfn½ foyk;d ä
esa ?kqyu’khy gSaA ;s d‚EIysDl gkbxz¨Ld¨fid çÑfr dk gS vkSj dejs ds rkieku ij /kheh xfr ls fo?kfVr
g¨rs gSaA bUgsa de rkieku ij fuf"Ø; vkSj 'kq"d okrkoj.k esa laxzghr fd;k tk ldrk gSA vk.kfod Hkkj
ekiu  bu lHkh d‚EIysDl dh e¨u¨esfjd çÑfr d¨ n’kkZrk gSA rRo fo’ys"k.k ¼C, H, N, S vkSj Zn½ dk
MsVk lacaf/kr ;©fxd ä ds izLrkfor LV¨bd¨esVªh ds vuqlkj gS vkSj rkfydk 1 esa la{ksfir gSA
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Table 1: Zn(II) MkÃ Fkk;¨ dkckZesV ds fy;s Hk©frd MkVk

 
Complex 

Yield 
(%) 

M.p. 
(º C) 

Nature 
Elemental Analysis (%) 

 C 
(calc) 

H 
(calc) 

N 
(calc) 

S 
(calc) 

Zn 
(calc) 

1 Zn(S2CNMe2)2 80 178-181 
White 

powder 
23.53 

(23.56) 
3.76 

(4.22) 
8.71 

(8.88) 
41.89 

(41.94) 
21.34 

(21.39) 

2 Zn(S2CNEt2)2 77 248-257 
White 

powder 
33.17 

(33.18) 
5.34 

(5.09) 
7.42 

(7.66) 
35.12 

(35.44) 
17.99 

(18.07) 

3 Zn(S2CNnPr2)2 86 133-139 
White 

powder 
39.87 

(40.22) 
6.51 

(5.72) 
6.46 

(6.08) 
30.67 

(30.68) 
15.55 

(15.64) 

4 Zn(S2CN1Pr2)2 84 
138 

(decom) 
White 

powder 
38.77 

(40.02) 
6.51 

(6.31) 
6.46 

(6.66) 
30.35 

(30.39) 
15.39 

(15.47) 

5 Zn(S2CNnBu2)2 75 102-108 
White 

powder 
45.13 

(45.55) 
7.41 

(6.62) 
5.72 

(6.16) 
26.95 

(27.05) 
13.77 

(13.79) 
 bUÝkjsM LisDVª¨Ldksih

1470 cm–1 ds ikl etcwr vo'kks"k.k MkbFkk;ksdkckZesV fyxSaM ds (C N)   LVªsfpax ls tqM+s gq,

gSaA pw¡fd os 1250-1350 cm–1 dh (C N)   LVªsfpax vko`fÙk vkSj 1640-1690 cm dh (C N) 

LVªsfpax vko`fÙk ds chp gSa] blfy, bUgsa egRoiw.kZ Mcy&ckWUM dSjsDVj22 ;qDr ekuk tk ldrk gSA 950-

1050 cm–1, 1035-1025 cm–1 ds chp vo'kks"k.k (S C)   vkSj (C S)   LVªsfpax okbczs'ku23-26 dks

crk;k x;k gSA (C H)   vo'kks"k.k Hkh rkfydk esa 'kkfey gSa] vkSj 2800-100 lseh–1 dh lhek esa fLFkr

gSaA 430-495 lseh–1 ij de rhozrk dk cSaM Zn-S LVªsfpax okbcsz'ku27 ds dkj.k gSA lHkh rF;ksa dks ,d
lkFk j[krs gq,] ge ;g fu"d"kZ fudky ldrs gSa fd MkbZFkk;ksdkckZesV bu ifjljksa esa eksukscsfld
fcMsaVsV fyxSaM ds :i esa O;ogkj djrk gSA

rkfydk 2: Zn(II) MkbZ Fkk;ks dkckZesV ds fy;s bUÝkjsM MkVk

 Complex υ(S-C) υ(C-N) υ(C-H) υ (Zn-S) 

 Zn(S2CNMe2)2 962s 1506s 2922w 430 

 Zn(S2CNEt2)2 985m 1487s 2970m, 2927m 445 

 Zn(S2CNnPr2)2 967m 1475s 2960m, 2928w, 2871w 470 

 Zn(S2CNiPr2)2 1018s, 955m 1479s 2972s, 2928m 495 

 Zn(S2CNnBu2)2 970m 1499s, 1466s 2959s, 2870w 491 
     

1H NMR LisDVª¨esVªh

lHkh d‚EIysDl ds fy, foyk;d ds :i esa M~;wVsjsVsM VªkbDy¨j¨esFksu ¼CDCl
3
½ dk mi;¨x fd;k x;k

FkkA 
2

i
2 r 2Zn(S CN P )  ds ç¨V‚u vuqukn ds fy,] esFkhu ds fy, flXuy dk irk ugha yxk;k tk ldrk gSA

;g C–N c‚UM ds pkj ä vksj vkbl¨ç¨fiy lewg ds rst+ ?kweus ds dkj.k g¨ ldrk gSA
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Table : Zn(II) MkÃ Fkk;¨ dkckZesV ds fy;s 1H NMR dsfedy f’k¶V (ppm) MkVk

Complex Hα 1H
  Hβ Hγ Hδ HOH 

Zn(S2CNMe2)2 3.44s - - - - - 

Zn(S2CNEt2)2 3.85q - 1.29t - - - 

Zn(S2CNnPr2)2 3.74t - 1.77m 0.93t - - 

Zn(S2CNiPr2)2 n.d. - 1.48b -   

Zn(S2CNnBu2)2 3.77t - 2.91m 1.37m 0.95t - 

ekl LisDVª¨esVªh

lkekU; lw= [Zn(S
2
CNR

2
)

2
]+ ds vk;u yxHkx lHkh LisDVªk esa lcls çpqj ek=k esa ik, tkrs gSaA

vkbl¨V¨i ihd dh mifLFkfr ;g n’kkZrh gS fd bu vk;u ä esa ftad ijek.kq g¨rs gSaA ;s vk;u laHkor% n¨

Zn S  c‚UM esa ls ,d ds foHkktu vkSj mlds ckn ,d MkbFkk;¨dkckZesV fyxSaM vk;u ds {kj.k ls curs
gSaA bldk rkRi;Z gS fd fyxSaM esa ls ,d d¨ vklkuh ls gVk;k tk ldrk gSA ,d vU; çdkj dk vk;u
ftldk lkekU; lw= [SCNR

2
]+ gS ] dqN LisDVªk esa ik;k tkus okyk okyk 4–80% dh lkis{k çpqjrk n’kkZrk

gSA bu vk;u ä dh mifLFkfr MkbFkk;¨dkckZesV ds Å"eh; vi?kVu ds dkj.k g¨ ldrh gSA d‚EIysDl
Zn[S

2
CN(C

2
H

5
)

2
]2+ ds vU; çeq[k va’k rkfydk 4 esa fn, x, gSaA

Table 4: Zn(II) MkÃ Fkk;¨ dkckZesV ds fy;s ekl LisDVªy MkVk

Complex [Zn(S2CNR2)2]
+ [SCNR2]

+ 

Zn(S2CNMe2)2 305 88 

Zn(S2CNEt2)2 361 116 

Zn(S2CNnPr2)2 418 144 

Zn(S2CNiPr2)2 418 143 

Zn(S2CNnBu2)2 474 171 

ZnS uSu¨lYQkbM dk vfHky{k.k

lHkh lky&tsy mRikn 'osr jax ds B¨l g¨rs gSa] t¨ dkcZfud vkSj leUo;dkjh foyk;d¨a esa
v?kqyu’khy g¨rs gSaA os dsoy lkaæ HCl esa ?kqyu’khy g¨rs gSaA ;s ;©fxd çÑfr esa gkbxz̈ Ld¨fid g¨rs gSa vkSj
dejs ds rkieku ij /kheh xfr ls vi?kVu djrs gSaA vk.kfod Hkkj eki bu lHkh ;©fxd¨a dh e¨u¨esfjd
çÑfr d¨ n’kkZrk gSA rRo fo’ys"k.k ¼S vkSj Zn½ MsVk lacaf/kr ;©fxd ä ds fy, çLrkfor LV¨bd¨esVªh ds
vuqlkj gSA
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IR LisDVªk

ZnS ds IR LisDVªk esa 350, 615 cm–1 ij fof’k"V cSaM gS t¨ ZnS dh lajpuk dh iqf"V djrk gSA 3336

cm–1 ij f’k[kj ftad ds lkFk lefUor ty v.kq dh mifLFkfr d¨ bafxr djrk gSA

TGA

leUo; esa ty dh Hkkxhnkjh lqfuf’pr djus ds fy, 0–500º C ls ZnS.H
2
O ds fy, FkeksZxzke fjd‚MZ

fd, x, gSaA ZS.H
2
O çdkj ds lHkh lky&tsy mRikn vi?kVu fn[kkrs gSaA 214º C ij 13.8% dk otu

de g¨uk lefUor ty v.kq ds foy¨iu ls esy [kkrk gSA ty dh mifLFkfr IR LisDVªy MsVk }kjk Hkh lefFkZr
gSA 500–800º C ds chp otu de g¨uk ZnS ds ZnO esa vkWDlhdj.k ds vuq:i g¨uk pkfg,A

ot
u 

(m
g)

rkieku (ºC)

fp= 1 : ZnS dk TGA

DART MS

ftad uSu¨lYQkbM ds fy, DART MS LisDVªe ;©fxd ds vk.kfod Hkkj dh iqf"V djrk gSA DART

MS LisDVªe esa m/z = 97.0 ij vk.kfod vk;u f’k[kj e¨u¨ej ds :i esa blds vfLrRo dh iqf"V djrk gSA

XRD vkSj SEM v/;;u

ft+ad uSu¨lYQ+kbM dh vkÑfr foKku dk v/;;u XRD vkSj SEM }kjk fd;k x;kA ;©fxd XRD

ds ek/;e ls fn[kk, x, vfØLVy B¨l gSaA d.k¨a dk vkSlr O;kl 12 uSu¨ehVj gSA gkyk¡fd SEM Nfo;k¡
bu d.k ä ds fy, cM+s vkdkj d¨ n’kkZrh gSaA cM+s vkdkj d¨ varj&vk.kfod gkbMª¨tu c‚fUMax }kjk le>k;k
tk ldrk gS] ftlds ifj.kkeLo:i cM+s d.k vkdkj ds lac) v.kq curs gSaA

fp= 2 : ZnS dk ikmMj XRD
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fp= 3 : ZnS dk SEM vkÑfr

fu"d"kZ

orZeku v/;;u Z(S
2
CNR

2
)

2
 çdkj ds d‚EIysDl dh ,d J̀a[kyk dk o.kZu djrk gS] gkyk¡fd bu

d‚EIysDl esa fyxSaM ds f}narq O;ogkj dh iqf"V IR LisDVªk }kjk dh xÃ gSA rRo fo’ys"k.k ¼C, H, N, S, Cl

vkSj Zn½ MsVk lacaf/kr d‚EIysDl ds fy, çLrkfor LV¨bd¨esVªh ds vuqlkj ik, x, gSaA ekl LisDVª¨esVªh
d‚EIysDl dh e¨u¨esfjd çÑfr d¨ Li"V djrh gSA LisDVªy MsVk Zn(II) ds pkj ä vksj VsVªkgsMªy T;kfefr d¨
bafxr djrk gSA dsaæh; /kkrq ftad (II) leUo; la[;k 4 çkIr djrk gqvk çrhr g¨rk gSA

tgk¡ R = Me, Et, nPr, iP
r
, iBu, nBu

fp= 4 : Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV dh lajpuk

ftad (II) d‚EIysDl ds csathu ?k¨y esa 'kq"d H
2
S xSl d¨ xqtkjus ls çkIr Fkk;¨ lky&tsy mRikn çkIr

lYQkbM dkcZfud vkSj leUo; foyk;d esa v?kqyu’khy g¨rs gSa] ysfdu lkaæ HCl esa ?kqyu’khy g¨rs gSaA rRo
fo’ys"k.k] vk.kfod Hkkj eki vkSj DART ekl LisDVªk lYQkbM dh e¨u¨esfjd çÑfr d¨ Li"V djrs gSaA
ftad lYQkbM ds uSu¨esfVªd d.k ä dh iqf"V SEM vkSj PXRD rduhd¨a }kjk dh x;hA

vkHkkj

ys[kd SAIF CDRI, STIC d¨phu] BHU, okjk.klh ¼Hkkjr½ vkSj jlk;u foKku foHkkx] DDU

x¨j[kiqj fo’ofo|ky; d¨ vko’;d o.kZØeh; vkSj fo’ys"k.kkRed lqfo/kk,¡ çnku djus ds fy, /kU;okn nsrh
gSaA



f'k[kk fo'odekZ] lky tsy izfØ;k ds ek/;e ls ZnS uSuksd.kksa dk la'ys"k.k ,oa vfHky{k.k
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'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkhZ fgUnh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fgUnh 'kCnkoyh 
Antioxidant izfrvkWDlhdkjd 
Characterization vfHky{k.k 
Diffraction foorZu 
Lubricant Lusgd 
Optoelectronics izdk'k bysDVªkWfudh 
Spectral analysis o.kZØeh; fo’ys"k.k 
Synthesis la'ys"k.k 
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