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1- Bksl voLFkk [SOLID STATE] 
 

 inkFkZ dh ewy voLFkk,a % 1- Bksl  2- nzo  3- xSl           
 voLFkk fu/kkZjd cy tks ijLij foifjr fn”kk esa dk;Z djrs gS&  

1) varjkf.od vkd’kZ.k cy % og cy Tkks vo;oh d.kksa dks cka/ks j[krk gSA               
2) m’eh; mtkZ cy % og cy tks vo;oh d.kksa esa ijLij nwjh cuk;s j[krk gSA       Bksl      nzOk     xSl 

 Bksl voLFkk % inkFkZ dk xyukad ok;q0 nkc ij dejs ds rki¼lkekU; rki½ ls mPp gkss] Bksl voLFkk dgykrh gSA 
 Bksl voLFkk ds lkekU; vfHky{k.k &  

1) Bkslksa esa n`<rk] vkdkj o vk;ru fuf'pr] d.kksa ds e/; fjDr LFkku ux.;] izcy varjkf.od cy gksrs gSA  
2) Bkslks dk ?kuRo xSl o nzo ls mPp ,oa vlaihM~;] dBksj] folj.k dh izo`fr U;wu gksrh gSA  
3) vo;oh d.kksa dh fLFkfr fuf'pr rFkk ek/; fLFkfr ds pkjksa vksj dEiu djrs jgrs gSA 

 

 Bkslksa dk oxhZdj.k %  
 

fdzLVYkh; Bksl  DokV~~Zt esa nh/kZ ijklh O;oLFkk 

 fuf”pr f=foe T;kfefr; vkdkj rFkk vo;oh d.kksa dk lqO;ofLFkr dze 
 nh?kZ ijklh O;oLFkk % vo;oh d.kksa dk fu;fer iSVuZ ftldh fu;r 

vUrjky ds ckn laiw.kZ fdzLVy esa iqujko`fr gksrh gSA 
xyukad % rh{.k o fuf'pr rFkk fonyu % fu;fer lrg }kjk 

 izd`fr % fo’kenSf'kd ,oa okLrfod Bksl 
 mnk0 % /kkrq,a o yo.k ZnS, NaCl, v/kkrq % S, P, I, uSQFkyhu] 'kdZjk] ghjk] 

xzsQkbV] DokVZt bR;kfnA 

 
 
 
 
 
 

 

vfdzLVyh;@veksjQl Bksl DokV~~Zt dkap esa y/kqijklh O;oLFkk 

 vlekd`fr] vfUkf”pr@vfu;fer vkdkj] vo;oh d.kksa dk vO;ofLFkr dze 
 y?kq ijklh O;oLFkk % vo;oh d.kksa esa fu;fer iSVuZ RkFkk dzfed iqujko`fr 

O;oLFkk vYi ;k lhfer {kS= esa gh laHko 
 xyukad % vfuf”pr ,oa rkidze ijkl] fonyu % fu;fer lrg }kjk 
 izd`fr % lenSf'kd o vkHkklh Bksl¼vfr'khfrr nzo½ 
 mnkgj.k % IykfLVd ] dkap] jcj] DokVZt dkap] LVkpZ] izksVhu] lsyksQsu] 

VsIyksu ikWfy;wfjFksu] PVC 

 
 
 
 
 

 
 

 

vfr”khfrr nzOk ;k vkHkklh Bksl % vfdzLVyh; Bkslksa dh lajpuk vR;f/kd “;kurk okys nzOkksa dh Hkkafr gksrh gS vr% fdlh 
rki ij ,sls Bksl fdzLVfyr gksdj nzoksa ds leku vR;ar ean izokg ls cgus yxrs gS] vfr”khfrr nzo dgykrs gSA 
mnkgj.k % fdzLVyhdj.k ds dkj.k gh izkphu lH;rk dh dkap dh oLrqvksa esa nwf/k;kiu mRiUu gksrk gS rFkk f[kMdh 
njoktksa esaa yxs o’kkZsa iqjkus dkWp ds uhpys Nksj vis{kkd`r eksVs gksrs tkrs gS 
vfdzLVyh; Bkslksa esa lenSf’kdrk % vfdzLVyh; Bkslksa ds HkkSfrd xq.k tSls viorZukad] izfrjks/kdrk] rkih; pkydrk] ruu vkfn lHkh fn”kkvksa 
esa ,d leku izkIr gksrs gS bls lenSf”kdrk dgrs gSA  
dkj.k % vfdzLVyh; Bkslksa esa y?kqijklh O;oLFkk ds dkj.k Bksl dh lHkh v{kksa ij d.kksa dh O;oLFkk vfuf”pr ijarq lexz O;oLFkk ,d leku 
gksus ls lHkh v{kksa ij HkkSfrd xq.kksa ds ekuksa esa lekurk@lenSf”kdrk ik;h tkrh gSA 

fdzLVyh; Bkslksa esa fo’kenSf’kdrk %fdzLVy;h Bkslksa ds HkkSfrd xq.k tSls viorZukad] izfrjks/kdrk]  
rkih; pkydrk] ruu vkfn dk eku fdzLVy esa fHkUu v{kksa ij fHkUu&fHkUu izkIr gksrs gS  
bls fdzLVyh; Bkslksa dh fo’kenSf”kdrk dgrs gSA 
dkj.k % fdzLVyh; Bkslksa esa nh?kZijklh O;oLFkk ds dkj.k Bksl dh lHkh  
v{kksa ij d.kksa dh O;oLFkk fuf”pr ,oa fHkUu&fHkUu gksus ls lHkh v{kksa  
ij HkkSfrd xq.kksa ds ekuksa esa fo’kerk@fo’kenSf”kdrk ik;h tkrh gSA               
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

cgqfdzLVyh; Bksl % ,sls Bksl HkkSfrd :Ik ls vfdzLVyh; ijarq budh lajpuk ;k la?kVu fdzLVyh; Bksl TkSlk gksrk gS  
uksV % vfdzLVyh; flfydu lw;Z ds izdk”k dk fo|qr esa :ikUrj.k djus okyk Js’Bre izdk”k oksYVh; inkFkZ gSA 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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fdzLVyh; Bkslksa dk oxhZdj.k % varjkf.od cyksa dh izd`fr ;k ca/ku cyksa ds vk/kkj ij fdzLVyh; Bksl 
 

¼1½ vkf.od Bksl  
1) v/kzqoh; vkf.od Bksl & 
 vo;oh@la?kVd d.k % v.kq 
 vkca/ku % yaMu ;k ifj{ksi.k tks nqcZy okaMjoky cy  
 izd`fr % vfrok’i”khy] eqyk;e] fo|qrjks/kh@vpkyd fuEu rki ij Bksl ijarq lkekU; rki]nkc ij nzo ;k xSl]  

¼ l2  dejs ds rki ij fdzLVyh; Bksl ½ MP & BP : U;wu] /kzqoh; foyk;dksa esa vfoys; gksrs gSA 
 mnkgj.k %  fuEu rki ij Bksl Ar, He, H2, CO2 , CCl4 , Cl2, l2,  etc 
 

2) /kzqoh; vkf.od Bksl & 
 vo;oh@la?kVd d.k % v.kq 
 vkca/ku % izcy okaMjoky vkd’kZ.k ,oa f}/kzqo&f}/kzqo vU;ksU; fdz;k  

izd`fr % v.kq /kzqoh;] ty esa foys;] fuEu rki ij Bksl o dejs ds rki ij nzo@xSlh; ] mPp gkbMªksdkcZu dejs 

ds rki ij e`nq Bksl ] ekSe tSls eqyk;e]  MP & BP : U;wu] fo|qrjks/kh ijUrq tyh; foy;u esa lqpkyd gksrs gSA 
 mnkgj.k % Bksl HCl, SO2, NH3 , bR;kfnA 
 

3) gkbMªkstu vkcaf/kr vkf.od Bksl & 
 vo;oh@la?kVd d.k % v.kq 
 vkca/ku % gkbMªkstu rFkk F, O, N  ijek.kqvksa ds e/; /kqzoh; lgla;ksth ca/k ;k H vkca/ku  
 izd`fr % dejs ds rki ij ok’Ik”khy nzo] fuEu rki ij ]eqyk;e Bksl ] MP & BP : U;wu] fo|qrjks/kh ;k vpkyd  
 mnkgj.k % cQZ H2O(s) 

 
 

¼2½ vk;fud Bksl & 
 vo;oh@la?kVd d.k % vk;u  (+ive  &  -ive)  
 vkca/ku % dqykWeh cy@izcy fLFkj oS|qr cy@vk;fud ca/ku  

 izd`fr % dBksj] Hkaxwj] /kqzoh; foyk;d esa foys;] fdzLVyh; tkyd Bksl] MP & BP : mPp] Bksl voLFkk esa vk;u 
Lora= ugh] Bksl voLFkk esa fo|qrjks/kh ijUrq xfyr ,oa tyh; voLFkk esa lqpkyd gksrs gSA          

 mnkgj.k % NaCl, ZnS, CaF2 , CaSO4, MgO, KCl, KNO3 
 
 
 

¼3½ /kkfRod Bksl & 

 vo;oh@la?kVd d.k % eqDr e- ds leqUnz esa forfjr /kkrq /kuk;u ftUgSa dusZy Hkh dgrs gSA  
 vkca/ku % izcy /kkfRod vkca/ku 
 izd`fr % vk?kkro/kZuh;] rU;] dBksj ,oa mPp m’ekh; o oS|qr pkydrk]  

eqDr xfr”khy e- dh mifLFkfr ds dkj.k fof”k’V jax o ped] MP & BP : mPp 
 mnkgj.k % lHkh /kkrq,a tSls& rkack] ftad] yksgk] flYoj bR;kfnA 
 

¼4½ usVodZ ;k lgla;kstd Bksl &            
 vo;oh@la?kVd d.k % v/kkfRod ijek.kqvksa dk fo”kky vkf.od fdzLVy  
 vkca/ku % izcy o fn”kkRed lgla;kstd ca/ku  

 izd`fr % n`<] vfr dBksj] Hkaxwj] MP & BP : vR;ar mPp] T;kferh;] fn”kkRed] fdzLVyh; Bksl] ijURkq xzsQkbV 
eqyk;e  

 oS|qr pkydrk % ghjk lfgr lHkh usVodZ Bksl fo|qrjks/kh ijarq xzsQkbV lqpkyd ¼ewDr bysDVªkWu dh mifLFkfr½ 

 mnkgj.k % ghjk] xzsQkbV©] flfydk ;k DokVZt (SiO2),  SiC , AIN 



 

3 
 PREPARED  & EDITED  BY  BR JANGID  LECTURER [ CHEMISTRY ]    jangid2005@gmail.com   97850-86690 

ghjk  xzsQkbV 
 lajpuk % izcy lgla;kstd ca/ku ;qDr f=foe 

prq"Qydh; tkyduqek  
 izd`fr % vR;ar dBksj o fdzLVyh;] ikjn’khZ  
 izR;sd dkcZu vU; pkj dkCkZu ls la;kftr 

dkcZu dk ladj.k % SP3 ] C-C ca/k ya0 % 154pm 

 vpkyd % eqDr e-  dh vuqifLFkr ds dkj.k  
 
ghjs dh lajpuk 

 lajpuk % "kV~dks.kh; oy;uqek ijrnkj] ofHkUu ijrksa ds 
e/; nqcZy okaMjoky ca/ku  

 izd`fr % eqyk;e] fdzLVyh;] vikjn’khZ] pefdyk 
 izR;sd dkcZu vU; rhu dkCkZu ls la;kftr   

dkcZu dk ladj.k % SP2 ] C-C ca/k ya0 % 141.5pm 
 pkyd % dkcZu ij ,d eqDr e-  mifLFkr 

 
xzsQkbV dh lajpuk 
 
 
 
 
 

 

fdzLVy@f=foe tkyd 
fdzLVy;h Bksl ds vo;oh d.kksa¼v.kq]ijek.kq½ dh f=foe esa ,d fu;fer T;kferh; O;OkLFkk dks fdzLVy tkyd dgrs gSA  
fdzLVy tkyd ds vfHky{k.k &  
1- fdzLVy tkyd dk izR;sd vo;oh d.k tkyd fcUnq ;k tkyd LFky dgykrk gSA 
2- tkyd fcUnq vo;oh d.kksa dks fu:fir djrk gS tks v.kq] ijek.kq] vk;u gksrs gSA  
3- tkyd fcanqvksa dh f=foe O;oLFkk ls fdzLVy T;kfefr fu/kkZfjr gksrh gSA 
4- tkyd fcUnqvksa dks lh/kh js[kk@Ms”k ls tksMus ij T;kferh; O;oLFkk curh gSA  

 

,dd dksf’Bdk (unit cell)& 
fdlh fdzLVy tkyd dh og y?kqre T;kfefr; bZdkbZ ftldh f=foe esa iqujko`fr ls fdzLVy tkyd dk fuekZ.k gksrk gS 
,dd dksf’Bdk ds 6 iSjkehVlZ %  rhu v{kh; nqjh;ka ;k foek,aW (a,b,c)  
     rhu v{kh; dks.k (α,β,γ)  
 

,dd dksf’Bdk ds izdkj %  d.kksa dh mifLFkfr ds vk/kkj ij ,dd nks izdkj ds gksrs gSA  
1- ljy ;k vk| ,dd  
2- dsfUnzr ,dd % ¼v½ var% dsfUnzr   ¼c½ Qyd dsfUnzr    ¼l½ vaR; dsfUnzr                                    

,dd izdkj ,dd esa d.kksa dh mifLFkfr fp= dqy d.kksa dh la[;k 
vk| ;k ljy 
?kuh; (SCC) 

dsoy dksuks ij d.k  
¼8 dksuks ij 8 d.k½ 

 
 

dksuks ij = 8x1/8 = 1d.k 
 

vUr% ;k dk; 
dsfUnzr (BCC)  

,dd ds 8 dksuks ij 8 d.k rFkk ,dd 
ds dsUnz esa ,d d.k mifLFkr 

 
 
 

dksuks ij = 8x1/8 + dsUnz esa = 1x1  
= 1+1 = 2 d.k   

Qyd dsfUnzr 
(FCC) 

,dd ds 8 dksuks ij 8 d.k rFkk ,dd 
ds lHkh 6 Qydksa ds dsUnz esa d.k 

 
 
 

dksuks ij = 8x1/8 + Qyd ds dsUnz esa  
= 6x1/2 = 1+3 = 4 d.k   

vaR; dsfUnzr 
(ECC)  

,dd ds 8 dksuks ij 8 d.k rFkk ,dd 
ds dksbZ 2 foifjr Qydksa ds dsUnz esa d.k 

 
 

dksuks ij = 8x1/8 + nks foifjr Qydks 
ds dsUnz esa = 2x1/2 = 1+1 = 2 d.k   

 

,dd dksf’Bdk ds fy, dqy d.kksa dh x.kuk 

 dksuks ij & ,slk d.k 8 ek=d dksf’Bdk dk fgLlk gksrk gS vr% ,d ,dd dk Hkkx  = 1/8 okW 
 fdukjks ij & ,slk d.k 4 ek=d dksf’Bdk dk fgLlk gksrk gS vr% ,d ,dd dk Hkkx  = 1/4 okW 
 Qyd ds dsUnz esa & ,slk d.k 2 ek=d dksf’Bdk dk fgLlk gksrk gS vr% ,d ,dd dk Hkkx = 1/2 okW 
 ,dd ds dsUnz esa & ,slk d.k 1 ek=d dksf’Bdk dk fgLlk gksrk gS vr% ,d ,dd dk Hkkx  = 1 okW 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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czsos tkyd %  Qzsap xf.krK czsos us 7 izdkj ds vk| fdzLVy leqnk;ksa ls 14 izdkj ds laHkkfor tkyd izkIr fd;sa ftUgSa 
cszos tkyd dgrs gSA 

vk| ,dd dksf’Bdk ds 7 fdzLVy ra= ,oa 14 laHkkfor cszos tkyd 

fdzLVy ra= izkn”kZ fp=  v{kh; nwjh;ka 
;k foek,Wa 

v{kh; dks.k laHkkfor tkyd  
¼14 cszos tkyd½ 

mnkgj.k 

?kuh; 
(cubic) 

 
 
 

a=b=c α=β=γ= 900 SCC, BCC, 
FCC 

NaCl,  Cu,  ;”kn CySaM 

f}leyack{k@ 
prq’Qydh; 
(tetragonal) 

 
 
 

a=b≠c α=β=γ= 900 SCC, BCC “osr fVu,  
TiO2 ,   SnO2,  CaSO4 

fo’keyack{k 
(orthorhombic) 

 
 
 

a≠b≠c α=β=γ= 900 SCC,BCC, 
FCC, ECC 

fo’keyack{k xa/kd]   
KNO3,   BaSO4 

‘kV~dksf.k; 
(hexagonal) 

 
 
 
 

a=b≠c α=β= 900 & 
γ= 1200 

SCC xzsQkbV]  
ZnO,   CdS 

f=leurk{k 
;k f=dks.kh 

(rhombohedral) 

 
 
 

a=b=c α=β=γ≠ 900 SCC dSylkbV  [CaCO3]  
flukckj  [HgS] 

,durk{k 
(monoclinic) 

 
 
 
 
 

a≠b≠c α= γ =900  & 
β ≠ 900 

SCC, 
ECC 

,durk{k xa/kd 
Na2SO4.10H2O 

f=urk{k 
(triclinic) 

 
 
 
 

a≠b≠c α≠β≠γ≠ 900 SCC K2Cr2O7 , H3BO3      
CuSO4.5H2O ,  

fufcM ladqyu (close packing)  
U;wure fjDr LFkku ;qDr d.kksa dh O;oLFkk ftles fdzLVy dk vf/kdre Hkkx vo;oh d.kksa }kjk /kkfjr gks] bls fufcM 
ladqyu dgrs gSA 
 

fufcM ladqyu izdkj &  

1) ,d fofe; fufcM ladqyu % tc fdzLVy esa vo;oh d.k ijLij ,d gh v{k ij bl izdkj ladqfyr gks fd ,d 
d.k vU; nks d.kksa ls Li”kZ djsa rks bls ,d foeh; fufcM ladqyu dgrs gSA 
milgla;kstu ;k leUo; la[;k (CN) :  2  
O;oLFkk fp= %    
 

2) f}foeh; fufcM ladqyu % fofHkUu foeh; ijrksa ds ijLij la;ksftr gksus ls fufeZr O;oLFkk  
¼d½ oxhZ; f}foeh; fufcM ladqyu % tc ,d ,dfoeh; ijr ij vU; ,dfoeh; ijr bl izdkj la;ksftr gks 
fd izFke ijr ds d.k ds Bhd mij nqljh ijr dk d.k vk tkos ] vFkkZr izFke ijr ds d.k vU; ijrksa ds 
d.kksa ds lajs[k.k esa gks A bl O;oLFkk esa fdlh d.k ds pkjksa rjQ mifLFkr 4 vo;oh d.kksa ds dsUnzksa dks feyk;k 
tk; rks oxkZdkj T;kferh curh gSA vr% bls oxhZ; fufcM ladqyu dgrs gSA 
 milgla;kstu ;k leUo; la[;k (CN) = 4  
 ijrh; O;oLFkk isVuZ %  A-A-A   type 
 O;oLFkk fp= %    
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¼[k½ ‘kV~dks.kh; f}foeh; fufcM ladqyu % tc ,d ,dfoeh; ijr ij nqljh vU; ,dfoeh; ijr bl izdkj 
la;ksftr gks fd izFke ijr ds lfUudV nks d.kksa ds e/; cuh [kkap@voueu ij nqljh ijr dk d.k vk tkos ] 
;fn ,d d.k ds pkjksa rjQ mifLFkr 6 vo;oh d.kksa ds dsUnzksa dks feyk;k tk; rks ‘kV~dks.kh; T;kferh curh 
gSA vr% bls ‘kV~dks.kh; fufcM ladqyu dgrs gSA 
 milgla;kstu ;k leUo; la[;k (CN) = 6  
 ijrh; O;oLFkk isVuZ %  A-B-A-B   type 
 O;oLFkk fp= %    
 

3) f=foeh; fufcM ladqyu % nks ;k vf/kd f}foeh; ijrksa ds ijLij la;ksftr gkssus ls fufeZr fufcM ladqyu 
¼d½ oxhZ; f}foeh; fufcM ladqfyr ijrksa }kjk % bl izdkj ds f=foeh; ladqyu ls nks izdkj ds fdzLVyksa dk 
fuekZ.k gksrk gSA 

1) ljy ?kuh; tkyd ;qDr(scc) 
 ijrh; O;oLFkk % A-A-A  ¼tc lHkh ijrksa ds d.kksa ds dsUnz lajsf[kr gks½ 
 milgla;kstu ;k leUo;u la[;k % 6  
 T;kfefr % oxhZ; 
 Ladqyu n{krk %  52.4 % 

 

2) dk; dsfUnzr ?kuh; tkyd ;qDRk(bcc)  
 ijrh; O;oLFkk % A-B-A-B  
 milgla;kstu ;k leUo;u la[;k % 8  
 T;kfefr % dk; dsfUnzr  
 Lkadqyu n{krk %  68 %  

 

¼[k½ ‘kV~dks.kh; f}foeh; fufcM ladqfyr ijrksa }kjk %  
‘kV~dks.kh; ijrksa ds ijLij la;kftr gksus ls nks izdkj dh fjfDr;kW ;k fNnz curs gS ftUgSaa vkofjr djus ls nks 
izdkj ds f=foe tkydksa dk fuekZ.k gksrk gSA   1- prq’Qydh;     2- v’VQydh;  

1) prq’Qydh; (T) fNnzks dks <dus ls hcp tkyd dk cuuk & 
 f}rh; ijr dh prq’Qydh; fjfDr;ksa dks rhljh ijr ds xksyksa }kjk <dus ij rhljh ijr o izFke ijr ds xksys 

lh/kh js[kk esa vk tkrs gS ,oa blh iSVuZ esa ijrksa dh iqujko`fr ,dkUrj dze esa gksrh jgrh gSA 
 ijrh; O;oLFkk %  AB – AB – AB  
 milgla;kstu ;k leUo;u la[;k %  12  
 T;kfefr % ‘kV~dks.kh; ,oa Qyd dsfUnzr  
 Lkadqyu n{krk %  74 % ]  mnkgj.k % Mg , Zn  

 
2) v’VQydh; (O) fNnzks dks <dus ls fcc / ccp ?kuh; tkyd dk cuuk& 
 tc rhljh ijr dks nwljh ijr ds mij bl izdkj j[kk tk;s fd mlds xksys v’VQydh; fjfDr;ksa dks vkofjr 

djs rks bl fLFkfr esa rhljh ijr ds xksys] izFke ;k f}rh; ijr ds xksyksa ds lkFk lajs[k.k esa ugha gksrs gSA 
 ijrh; O;oLFkk %  ABC– ABC –ABC  
 milgla;kstu ;k leUo;u la[;k %  12  
 T;kfefr % ‘kV~dks.kh; ,oa Qyd dsfUnzr  
 Lkadqyu n{krk %  74 % 

 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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fdzLVy ra=ksa esa fjfDr;ka ;k varjkdk”kh fNnz (void) 
f=foeh; fufcM ladqyu ds nkSjku fofHkUu ‘kV~dks.kh; ijrksa ds ijLij la;kftr  
gksus ls dqN fof”k’V fjfDr;kW ;k fNnz cu tkrs gS ftUgSa vUrjkdk”kh fNnz dgrs gSA  
 

1- prq’Qydh; fjfDr;ka % 
‘kVdks.kh; f}rh; ijr dk d.k tc izFke ijr esa d.kksa ds la;kstu ls cus f=dks.kh; fNnzksa dks vkofjr djrk gS rks 
mRiUu fjfDr;kW] prq’Qydh; fjfDr;ka dgykrh gSA pkjksa xksyksa ds dsUnz lajsf[kr djus ij prq’Qyd curk gS  

   prq’Qydh; fjfDr;ksa dh la[;k %   
    v’VQydh; fjfDr;ksa lss nqxquh ¼prq’Qydh; fNnz = 2N½ 
   leUo;u@milgla;kstu la0 % 4 
 

2- v’VQydh; fjfDr;ka % 
‘kVdks.kh; f}rh; ijr ds f=dks.kh; fNnz okys rhu xksys] izFke ijr ds f=dks.kh; fNnz okys rhu xksyksa@vo;oh 
d.kksa ls foifjr dze esa leUo;u ls mRiUu fjfDr;kW] v’VQydh; fNnz ;k fjfDr;ka dgykrh gSA lHkh 6 xksyks ds 
dsUnzksa dks lajsf[kr djus ij v’VQydh; T;kferh curh gSA  
v’VQydh; fjfDr;ksa dh la[;k %  
fufoM ladqfyr xksyks dh la[;k ds cjkcj ¼v’VQydh; fNnz = N½ 

   leUo;u@milgla;kstu la0 % 6  
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

fjfDr;ksa dh la[;k & hcp / ccp fdzLVy ra=ksa esa ;fn vo;oh d.kksa dh la[;k N gks rks &  
Location of Octahedral Voids  =  Body centre + Edge centre 

No of Octahedral Voids  =  1 x 1  + 12 x ¼   =  4  ;     No of constituent  particals  =  8 x 1
8
   +  6 x 1

2
   =  4 

No of Octahedral Voids  =  No of atom in unit cell 
Location of Tetrahedral Voids  =  2  VT   at  each boby diagonal of  fcc 

No of constituent  particals  =  8 x 1
8
   +  6 x 1

2
   =  4    ;      No of Tetrahedral Voids  =  8 x 1   =  8 

No of Tetrahedral Voids  =  2 x No of atom per unit cell  [ VT  =  2 x OV ] 
vr% v’VQydh; fjfDr;ksa dh la[;k = N ,  prq’Qydh; fjfDr;ksa dh la[;k = 2N  ,  dqy fjfDr;ksa dh la[;k = 3N 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
vkafdd iz”u % ,d vk;fud ;kSfxd nks rRo X o Y ls cuk gS rRo Y ds ijek.kq ¼_.kk;u½ ccp tkyd cukrs gS rFkk 
rRo X ¼/kuk;u½ tks lHkh v’VQydh; fjfDr;ksa dks <drk gS rks ;kSfxd dk lw= Kkr dhft,A  

Y (anion)  ccp  that present = corner + face centred 
Y = 8 x 1/8  +  6 x ½  =  4 
X (cation)  at OV  = body centred + edge centred 
X = 1 x 1  + 12 x ¼  = 4  
X : Y  = 4 : 4  = 1 : 1   hence  formula   =   XY  

Let  No of  Y atom = n 
No of octahedral void  = n 
No of X atom  =  n  
X : Y  =  n : n  =  1 : 1  hence  formula    =   XY 

vkafdd iz”u % ,d ;kSfxd nks rRoksa ls cuk gS ftlesa RkRo B ds ijek.kq ccp tkyd cukrs gS rFkk rRo A tks 
prq’Qydh; fjfDr;ksa ds 2/3   Hkkx dks ?ksjrk gS rks ;kSfxd dk lw= Kkr dhft,A  

B atom in ccp,  that prsnt  = corner + face centred 
B = 8 x 1/8  +  6 x ½  =  4 
A  atom at  2/3 of  tetrahedral void  ;   VT = 8  in ccp 
A = 8 x 2/3 =  16/3  

A : B  = 16/3  : 4  = 4 : 3   hence  formula =   A4B3  

Let  No of  B atom = n 
No of tetrahedral void  =  2 x n 
No of A atom  =  2/3 x  2n  =  4n/3 
A : B  =  4n/3 : n  =  1 : 1  hence  formula  =   A4B3  

 
vkafdd iz”u % ,d ;kSfxd nks rRoksa ls cuk gS ftlesa RkRo Y ds ijek.kq ccp tkyd cukrs gS rFkk rRo X tks 
prq’Qydh; fjfDr;ksa ds 1/3   Hkkx dks ?ksjrk gS rks ;kSfxd dk lw= Kkr dhft,A  

Let  No of  Y atom = n 
No of tetrahedral void  =  2 x n  =  2n 
No of X atom  =  1/3 x  2n  =  2n/3            X : Y  =  2n/3 : 2n  =  1 : 3  hence  formula  =   XY3  
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ladqyu {kerk (PE) & 
fdzLVy esa dqy miyC/k LFkku dk og izfr”kr Hkkx tks vo;oh d.kksa }kjk laiwfjr ;k /kkfjr gksrk gSA 
¼ladqyu {kerk dk lw= = ,dd dksf’Bdk ds d.kksa }kjk laiwfjr dqy vk;ru x 100@,dd dksf’Bdk dk dqy vk;ru½ 

1- (scc)  ljy ?kuh; tkyd lajpukvksa es ladqyu n{krk &  

• ljy ?kuh; ,dd scc  esa dqy d.kks dh la[;k %  8 x 1
8
   =  1 d.k 

• ,d d.k@xksys dk vk;ru = 4/3 𝜋r3  

• d.kksa dk dqy vk;ru = 1 x 4 
3

 πr3 =  4/3 𝜋r3 
• ,dd dk vk;ru = a3 
• ladqyu {kerk = total volume of particles

volume of Unit cell
 X 100 

     = 4/3 𝜋r3
a3

 x 100 
 

                      = 4/3 𝜋r3
(2𝑟)3

 x 100                        

• ladqyu n{krk =  𝜋 x 100/6  =    
𝟏𝟏𝟎𝟎 
𝟐𝟏

 = 52.4 % 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

2- (bcc)  dk; dsfUnzr@vUr% dsfUnzr ?kuh; lajpukvksa es ladqyu n{krk &  

• dk; dsfUnzr ,dd bcc  esa d.kks dh la[;k =  8 x 1
8
  +  ,dd ds dsUnz esa 1 x 1  =  2 d.k 

• ,d d.k@xksys dk vk;ru = 4/3 𝜋r3  
• d.kksa dk dqy vk;ru = 2 x 4 

3
 πr3  =  8/3 𝜋r3  

• ,dd dk vk;ru = a3  
• ladqyu {kerk  =  

 

• ladqyu n{krk = 8/3 𝜋r3
a3

 x 100 
 

             = 8/3 𝜋r3

�4r
√3
�3

 x 100 

• ladqyu n{krk =  π √𝟑x100/8  =  𝟏𝟏𝟎𝟎 𝐱 √𝟑 
𝟐𝟖

 =  68% 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
3- hcp & ccp  lajpukvksa es ladqyu n{krk &  

 Qyd dsfUnzr ?kuh; ,dd fcc  esa d.kks dh la[;k % dksuks ij  8 x 1
8
  +  Qyd ds dsUnz esa 6 x 1

2
  =  1+3  =  4 d.k 

 ,d d.k@xksys dk vk;ru = 4/3 𝜋r3  

 d.kksa dk dqy vk;ru = 4 x 4 
3

 πr3  = 16/3 𝜋r3   
 ;fn ,dd dksf’Bdk dk dqy vk;ru = a3 
  

 
 ladqyu n{krk = 16/3 𝜋r3

a3
 x 100 

                      = 16/3 𝜋r3

�4r
√2
�3

 x 100 

 ladqyu n{krk = 𝜋√𝟐x100/6   =   𝟏𝟏𝟎𝟎 𝐱 √𝟐 
𝟐𝟏

 = 74 % 

----------------------------------------------------------------------------------------------------------------------------------------------------------- 

,dd dh Hkwtk a rFkk f=T;k r esa lacU/k  

fp=kuqlkj  ∆ADC ls 
AC2 = DC2 + AD2 
b2 = a2 + a2   
b2 = 2a2    
b =  √2a       (if  b = 4r) 
4r =  √2a  

a = 
4r
√2

 

                 

,dd dh Hkwtk a rFkk f=T;k r esa lacU/k  

fp=kuqlkj Qyd ABCD ls 

a =  r + r   =   2r          

,dd dh Hkwtk a rFkk f=T;k r esa lacU/k  

fp=kuqlkj ∆ DEF ls 

DF2 = DE2 + EF2 
b2 = a2 + a2   
b2 = 2a2 
fp=kuqlkj ∆ ADF ls 

AF2 = AD2 + DF2 
c2 = a2 + 2a2 
 c2 = 3a2   
c =  √3a      (if   c = 4r) 

4r =  √3a    ;     a = 
4r
√3

 

 

;fn ,dd dh ,d Hkwtk = a   
d.k ;k xksys dh f=T;k  = r 
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,dd dksf’Bdk dk ?kuRo & 

 ,dd dksf’Bdk dk nzO;eku = dqy d.kksa dh la0 x ,d d.k dk nzO;eku (zm) 
 ,d d.k dk nzO;eku = xzke v.kqHkkj ;k ijek.kq Hkkj / vkoksxknzks la0 (NA)   [m=M/NA] 

 ,dd dksf’Bdk dk vk;ru = Hkwtk3  [a3] 

 ,dd dksf’Bdk dk ?kuRo = ,dd dksf’Bdk dk nzO;eku / ,dd dksf’Bdk dk vk;ru   [d = zM/ a3 NA] 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------- 

Bkslksa esa viw.kZrk,a ;k nks’k (Defects in solids) 
 ije “kwU; rki ls mij fdlh Hkh rki ij fdzLVy ds vo;oh d.kksa dh O;oLFkk esa vfu;ferrk,W gksukA  
fdzLVy nks’k ds izdkj  %   
1- fcUnq nks’k % tkyd esa vo;oh d.k¼fcanq@ijek.kq½ ds pkjksa vksj dh vkn”kZ O;oLFkk esa vfu;ferrk,W ;k fopyu gksukA  
2- js[kh; nks’k % tkyd fcUnqvksa dh iw.kZ iafDr;ksa dh vkn”kZ O;oLFkk esa vfu;ferrk,W ;k fopyu gksukA 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

fcUnq nks’kksa dk oxhZdj.k  
¼v½ LVkWbfd;ksfeVªh nks’k %  1- fjfDrdk nks’k  2- varjkdk”kh nks’k  3- “kkWVdh nks’k  4- Qszady nks’k   
¼c½ v”kq)rk nks’k 
¼l½ ukWu LVkWbfd;ksfeVªh nks’k %  1- /kkrq vkf/kD; nks’k % ¼d½ _.kk;u fjfDrdk }kjk  ¼[k½ vfrfjDr /kuk;u }kjk 

                        2- /kkrq U;wurk nks’k % ¼d½ /kuk;u fjfDrdk }kjk  ¼[k½ vfrfjDr _.kk;u }kjk 
¼v½ LVkWbfd;ksfeVªh nks’k % ,sls fcUnq nks’k tks fdzLVy dh jllehdj.kfefr dks ifjofrZr ugha djrs gS bUgSa 
m’ekxfrdh vkarj nks’k Hkh dgk tkrk gSA 

1- fjfDrdk nks’k  
 ;g vuvk;fud fdzLVyksa dk LVkWbfd;ksfeVªh] m’ekxfrdh vkarj nks’k gSA 
 m"ek ;k rki ds izHkko ls dqN tkyd fcUnq fdzLVy tkyd ls gV tkrs  

ftlls fdzLVy esa fjfDrdk,W cu tkrh gS vr% bls fjfDrdk nks’k dgrs gSA 
 fdzLVy ij izHkko & fdzLVy ds ?kuRo esa deh 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
2- varjkdk'kh nks’k 
 ;g vuvk;fud fdzLVyksa dk LVkWbfd;ksfeVªh] m’ekxfrdh vkarj nks’k gSA 
 m"ek ;k rki ds izHkko ls dqN tkyd fcUnq fdzLVy tkyd ds varjkdk”kh  

LFkyksa esa foLFkkfir gks tkrs gS] bls varjkdk”kh@foLFkkiu nks’k Hkh dgrs gSA 
 fdzLVy ij izHkko % ?kuRo es o`f} 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
3- “kkWVdh nks’k 
 ;g vk;fud fdzLVyksa dk LVkWbfd;ksfeVªh] m’ekxfrdh vkarj nks’k gSA 
 ;g izcy vk;fud Bkslksa dk fjfDrdk nks’k gSA 
 tc /kuk;u o _.kk;u leku vuqikr esa tkyd LFky dks NksMdj fdzLVy ls ckgj fudy tkrs gSSSA 
 fdzLVy ij izHkko % fjDr LFkku cuus ls ?kuRo o LFkk;hRo es deh] tkyd mtkZ esa deh] fNnz ;qXe dh 

mifLFkfr ds dkj.k fdzLVy dh pkydrk c<rh gS  
 mnkgj.k % mPp leUo; la[;k rFkk /kuk;u o _.kk;u ds vkdkj esa  
 yxHkx lekurk j[kus okys vk;fud Bksl tSls  NaCl,  KCl,  CsCl,  KBr,  AgBr 

Note - NaCl  esa izfr 106 vk;uksa esa ,d “kkWVdh nks’k 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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4- Qszady@foLFkkiu nks’k 
 ;g vk;fud fdzLVyksa dk LVkWbfd;ksfeVªh] m’ekxfrdh vkarj nks’k gSA 
 ;g izcy vk;fud Bkslksa esa varjkdk”kh@foLFkkiu nks’k gSA 
 tc vk;fud fdzLVy esa /kuk;u¼tks vkdkj esa NksVs½ viuk ewy LFkku NksMdj@foLFkkfir gksdj fdzLVy ds 

varjkdk”kh LFkyksa esa foLFkkfir gks tkrs gS  
 fdzLVy ij izHkko % ?kuRo vizHkkfor ] pkydrk esa o`f} ,oa ijkoS|qrkad lkekU;r;k c<rk gSA 
 mnkgj.k %  fuEu leUo; la[;k rFkk /kuk;u dh vis{kk _.kk;u dk vkdkj vf/kd cMk gks  

tSls  AgCl,  AgI,  ZnS,  CsCl,  KBr,  AgBr 
 
 
 
 
 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
¼c½ v'kq}rk nks’k % 
 ewy fdzLVy dh xfyr voLFkk esa leku _.kk;u okyh v”kqf} feykdj fdzLVyhdj.k djus ij fdzLVy ds ewy 

/kuk;u ds LFkku ij ckgjh /kuk;u vk tkrk gS bls v”kq}rk nks’k dgrs gSA 
 tSls NaCl fdzLVy esa nks Na+ ds LFkku ij ,d Sr2+ vk tkrk gS vr% ,d ewy /kuk;u ds LFkku ij fjfDrdk cu tkrh gSA 

 fdzLVy ij izHkko % fjfDr;ksa ds dkj.k pkydrk esa o`f} ijarq ?kuRo esa deh A 

 mnkgj.k %  1 Xkfyr NaCl   +  Xkfyr SrCl2     
  2. CdCl2  + AgCl         
vkjs[k fp= %  
 
 
 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

¼l½ ukWu LVkWbfd;ksfeVªh nks’k % ,sls fcUnq nks’k tks fdzLVy dh jllehdj.kfefr dks ifjofrZr djrs gS vFkkZr vo;oh 
rRo ukWu LVkWbfd;ksfeVªh vuqikr esa ik;s tkrs gSA 

 
1- /kkrq vkf/kD; nks’k %  fdzLVy esa mifLFkr /kkrq /kuk;u esa o`f} gksukA 

¼d½ _.kk;fud fjfDrdkvksa }kjk /kkrq vkf/kD; nks’k %   

o ;g ukWuLVkWfd;ksfeVªh nks’k gS] bls F- dsUnz nks’k Hkh dgrs gS  F = Forbengenter [colur] 
o dkj.k % vk;fud fdzLVy dks Lo;a ds /kkrq ijek.kq ;qDr ok’Ik esa xeZ djus ij 

ewy fdzLVy esa ls _.kk;u yqIr gksus yxrs gS ,oa bu _.kk;fud fjfDr;ksa esa /kkrq  

ijek.kq ls eqDr gqvk e- vk tkrk gS ,sls eqDr bysDVªkWu okys LFky F- dsUnz dgykrs gS      F- dsUnz nks’k       

o izHkko % “kkWVdh nks’k;qDr fdzLVyksa esa] eqDr e- ds dkj.k izd`fr vuqpqEcdh;]fo|qrh; mnklhu]  
fdzLVy esa /kuk;u dk vkf/kD;] eqDRk bysDVªkWu fdzLVy dks jax iznku djrs gSA 

o mnkgj.k %  NaCl, KCl, LiCl   ( NaCl dk ihykiu]  KCl dk cSaxuh ;k ykbySd]   LiCl dk xqykchiu@ihyk½ 
----------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------- 
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¼[k½ varjkdk”kh LFkyksa esa vfrfjDr /kuk;u }kjk /kkrq vkf/kD; nks’k %  
 ;g ,d ukWuLVkWfd;ksfeVªh nks’k gSA  
 dkj.k % tc vfrfjDr /kkrq /kuk;u] fdzLVy ds varjkdk”kh LFky esa vk tkrs lkFk gh fdzLVy dh oS|qr 

mnklhurk cuk;s j[kus gsrq varjkdk”kh LFkyksa esa eqDRk bysDVªkWu Hkh vk tkrk gSA 
 izHkko % lkekU;r;k v/kkrqvksa }kjk vius bysDVªkWu dks vUrjkdk”kh LFkyksa esa NksMdj pys tkus ls Hkh ;g nks’k 

mRiUu gks tkrs gSA fdzLVyksa esa v/kZpkyd O;ogkj] fo|qrh; mnklhurk] eqDr e- dh mi0 ls vuqpqEcdh; 
 mnkgj.k % dejs ds rki ij ZnO ds “osr fdzLVy mPp rki ij vkWDlhtu ds R;kxus ls ihyk gks tkrs gSA 

 
 
 
 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 

2- /kkrq U;wurk nks’k  % ¼d½ /kuk;u fjfDrdk }kjk   
# ;g ,d ukWuLVkWfd;ksfeVªh nks’k gSA 
# dkj.k % ifjorZu”khy la;kstdrk n”kkZus okyh /kkrqvksa esa fdzLVy ls /kuk;uksa dk yqIr gksuk ,oa vkos”k larqyu ;k 

fo|qrh; mnklhurk cuk;s j[kus gsrq fdzLVy ds vU; /kuk;u viuh vkWDlhdj.k voLFkk cnyrs gSA 
# mnkg.k % FeS fdzLVy esa Fe+2 /kuk;u fdzLVy tkyd ls ckgj pys tkrs gS] 

lkFk gh nks Fe+2  /kuk;u vkWDlhdj.k voLFkk cnydj Fe+3  esa cny tkrs gSS  
vr% buesa e- ladze.k ds dkj.k lksus tSlh /kkfRod ped izrhr gksus ds dkj.k  
bls eq[kkZsa dk lksuk Hkh dgrs gSA 

# mnkgj.k % FeO, FeS, NiO  etc  buesa e- vUrZifjorZu ds dkj.k fo|qr pkydrk  
,oa fof”k’V /kkfRod ped gksrh gSA  
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Bkslksa esa fo|qrh; xq.k  

Bkslks dh oS|qr pkydrk ijkl % 10-20 ↔ 107 ohm-1m-1  
1- pkyd % lkekU; rki ij fo|qr dk pkyu gksrk gS pkydrk ijkl % 104 ↔107 ohm-1m-1    mnkgj.k % /kkrq,a  
2- fo|qrjks/kh@vpkyd % lkekU; rki ij fo|qr dk pkyu ugha gksrk gS] pkydrk ijkl % 10-20 ↔ 10-10 ohm-1m-1  

3- v/kZpkyd % lkekU; rki ij vpkyd ijarq rki c<kus ij pkyd dk O;ogkj djrs gSA pkydrk ijkl % 10-6 ↔  104 ohm-1m-1  
 

oS|qr pkydrk dk cSaM fl}kUr 

Bksl inkFkksZa esa oS|qr pkyu] oS|qr {kS= esa e- ds izokg ls gksrk gS vr% pkydrk buds la;ksth dks”k esa miyC/k e- dh 
la[;k ij fuHkZj djrh gSA cSaM fl}kar v.kq d{kd fl}kUr ij vk/kkfjr gS blds vuqlkj nks izdkj ds cSaM ik;s tkrs gSA  
1- la;kstdrk cSaM % /kkrq ijek.kqvksa ds la;ksth dks”k dh ijek.koh; d{kds ijLij feydj U;wu mtkZ varj okyh 

vkf.od d{kds cukrh gS tks la;ksth cSaM dk fuekZ.k djrh gSA 
2- pkydrk cSaM % la;kstdrk cSaM ls fHkUu fjDr cSaM ftlesa bysDVªkWu ljyrk xfr dj ldrs gS vFkkZr viw.kZ la;ksth 

cSaM mPp mtkZ okys fjDr cSaM ds lkFk vfrO;kiu dj ,sls vfrO;kfir cSaM cukrs gS ftlesa bysDVªkWu ljyrk ls 
izokfgr gks ldrs gS] pkydrk cSaM dgykrs gSA 
 la;ksth cSaM o pkydrk cSaM ds e/; mtkZ vUrj oftZr {kS= ;k fuf’k) {kS= dgykrk gSA 

 



 

11 
 PREPARED  & EDITED  BY  BR JANGID  LECTURER [ CHEMISTRY ]    jangid2005@gmail.com   97850-86690 

v.kq d{kd cSaM fl}kar ds vk/kkj ij pkyd] vpkyd o v/kZpkydks dh O;k[;k ,oa muds mtkZ cSaM vkjs[k & 

Pkkyd vpkyd  v/kZpkyd 
/kkrq ijek.kqvksa ftuds la;ksth cSaM viw.kZ 
gksrs gS ,oa mPp mtkZ okys fjDr pkydrk 
cSaM ds e/; U;wu mtkZ varjky gksrk gSA os 
vklkuh ls vfrO;kiu dj ysrs gS Qyr% 
fo0{kS0 esa bysDVªkWu bu pkydrk cSaM esa 
ljyrk ls izokfgr gksus yxrs gSA /kkrq,a 

,sls inkFkksZ esa la;ksth cSaM iw.kZ 
iwfjr gksus ,oa pkydrk o la;ksth 
cSaM esa mtkZ var jky vf/kd gksus 
ls pkydrk cSaM esa dksbZ eqDr 
bysDVªkWu ugh ik;k tkrk vr% ;s 
inkFkZ vpkyd gksrs gSA ydMh 

,sls inkFkksZ ds la;ksth ,oa pkydrk cSaM esa 
U;wu mtkZ varjky gksus ls rki c<kus ij 
la;ksth cSaM ls dqN bysDVªkWu pkydrk cSaM 
esa vk tkus ls vYi pkydrk n”kkZrs gS 0 K 
ij dqpkyd o lkekU; o mPp rki ij 
pkydrk n”kkZrs gS mnk0   Si]  Ge 

 
          CB                CB 

           e-                 e- 
                vfr                                  

     E                 U;wu mtkZ         vfrO;kfir 
                      varj               {kS= 

          VB                  VB 
      
      
    viw.kZ la;ksth cSaM      vfrO;kfir cSaM 

 
 
             mPp mtkZ fjDr cSaM      

 
  E             mPp mtkZ varjky                                          
 

   e- 
                VB 
      
      iw.kZ la;ksth cSaM 

                                                                                                                                            
         CB 

          mPp mtkZ fjDr cSaM    
     e- 

  E          U;wu mtkZ varj                                          
      
     e- 

            VB 
 

        iw.kZ la;ksth cSaM 
v/kZpkydksa esa oS|qr pkydrk 

 v/kZpkyd % ije “kwU; rki ij vpkyd rFkk lkekU; o mPp rki ij pkyd dk O;ogkj n”kkZus okys Bksl] v/kZpkyd 
 Si , Ge O;kikfjd v/kZpkyd] lajpuk ghjs ds leku] ladj.k sp3, prq%la;ksth] “kq} voLFkk esa nqcZy pkyd gksrs gSA 
1- vkarj@uSt@”kq} v/kZpkyd % flfydu ,oa tesZfu;e uSt v/kZpkyd dgykrs gSA 
2- ckg~;@vinzO;h@v”kq} @Mksfiax v/kZpkyd % uSt v/kZpkydksa dh pkydrk esa o`f} gsrq buesa okafNr ckg~; v”kqf};ka 

vifefJr dh tkrh gS ;g izfdz;k MkWfiax rFkk fufeZr v/kZpkyd dks vifefJr@MkWfiax v/kZpkyd dgrs gSA   
 

MkWfiax@vifeJ.k % uSt v/kZpkydksa ds O;ogkfjd mi;ksx o pkydrk esa vfHko`f} gsrw okafNr ckg~; v”kqf};ka feykukA 

MkWfiax v/kZpkyd nks izdkj ds gksrs gS % 1- n – izdkj  2-  p – izdkj 
 

1- bysDVªkWu /kuh ;k bys0 nkrk v”kqf};ka ;qDr v/kZpkyd ¼ n - izdkj ½ 

uSt v/kZpkyd +  mPp la;kstdrk okyh bys0 nkrk@bys0 /kuh v”kqf} dk vifeJ.k =  n - izdkj 

        Ge/Si        +  OkxZ 15 dh v”kqf};ka ¼P/As/Sb)  =  e- eqDr   (e- negative particals   =  n -type ) 

Ex :       Si+4  +   As+5   =  e- eqDr ¼_.kkRed vkos”k½ 

  
 
 

 
 

2- bysDVªkWu U;wu ;k bys0 xzkgh v”kqf};ka ;qDr v/kZpkyd ¼ p - izdkj ½ 

uSt v/kZpkyd + fuEu la;kstdrk okyh bys0 U;wu@bys0 xzkgh v”kqf} dk vifeJ.k =  p - izdkj 

        Ge/Si        +  OkxZ 13 dh v”kqf};ka ¼B/In/Al/Ga)   =   e- U;wurk (positive hole   =  p -type ) 

Ex :      Si+4 +  In+3 =  e- U;wu ¼bys0 fjfDr@/kukosf”kr fNnz½ 
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v/kZpkydks ds vuqizz;ksx &  

 ac dks dc cnyus gsrw  n-p laxe Mk;ksM dk fuekZ.k   
 jsfM;ks vko`fr ladsrksa rFkk J`O; ladsrksa dh igpku o izo/kZu djus esa VªkWftLVj [npn & pnp]a dk fuekZ.k 
 izdk”k mtkZ ls fo|qr mtkZ esa ifjorZu gsrq lkSj lsy ¼QksVks Mk;ksM½ cukus esa  
 ladsrksa dks rqjar igpkuus esa le{k Ga-As v/kZpkyd mi;ksxh gSA  
 ladze.k /kkrqvksa ds dqN vkWDlkbM n`”; o ijkcSaxuh izdk”k ds izfr vR;ar laosnu”khy gksus ls  

dkcZfud izdk”k jlk;u esa mi;ksxh gksrs gS tSls % ZnO, ZnS, CdS, TiO, FeO    etc    
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Bkslks esa pqEcdh; xq.k 
izR;sd bysDVªkWu ,d lw{e pqEcd dh Hkkafr O;ogkj djrk gS] pqEcdh; xq.kksa dh mRifr bys0 ds izpdz.k ij vk/kkfjr gSA  

1- d{kh; pdz.k xfr    2-   v{kh; pdz.k xfr  
    pqEcdh; vk?kw.kZ dk ek=d % cksj esXusVkWu [ MB / μB ]        
        1 μB = 9.27x10-24 Am2

        (Am = ,sEih;j ehVj ½ 
 

pqEcdh; xq.kksa ds vk/kkj ij Bksl % &  
1- vuqpqEcdh; Bkssl (Paramagnetic) &  

pqacdh; {kS= dh vksj nqcZyrk ls vkd`f’kZr] LFkk;h f}/kzqo ;qDr] buesa ,d ;k vf/kd v;qfXer bysDVªkWu mifLFkr gksrs 
gSA budk pqEcdh; xq.k vLFkk;h gksrk gS vFkkZr pqacdh; {kS= dh vuqifLFkfr esa pqacdRo [kks nsrs gSA 
mnk0 O2 ,Cu+2, Fe+3, Cr+3, VO2 , Ni, TiO, Ti2O3 , CuO 

2- izfrpqEcdh; Bksl (Diamagnetic)&  
pqacdh; {kS= }kjk nqcZyrk ls izfrdf’kZr] buesa lHkh bysDVªkWu ;qfXer gksrs gS vr% budk dqy pq0 vk?kw.kZ “kwU; jgrk 
gS mnk0 H2O, NaCl, C6H6 , TiO2, V2O5 

3- ykSgpqEcdh; Bksl (ferromagnetic)&  
pqacdh; {kS= }kjk izcyrk ls vkd`f’kZr] buesa pqEcdh; xq.k LFkk;h gksrk gS vr% ykSg pqEcdh; Bksl LFkk;h pqEcd 
cukus esa iz;qDr gksrs gSA  
mnk0 xSMksfyfu;e] Fe, Co, Ni, Gd, CrO     
 

   Mksesu & Bksl voLFkk esa ykSgpqEcdh; inkFkksZ ds /kkrq vk;u lw{e [k.Mksa esa ,d lkFk lewg cukrs gS ;gh Mksesu gS 
 

4- izfrykSgpqEcdh; Bksl (Anti ferromagnetic ) &  
  ykSgpqEcdh; Bkslksa dh Hkkafr] ijUrq Mksesu dk foU;kl foifjr tks buds pqacdh; vk?kw.kZ dks fujLr¼”kwU;½ djrk gSA  
mnk0 MnO, FeO,MnO2, NiO,  Mn2O3, Cr2O3        
 

5- QSjh pqEcdh; Bksl (ferrimagnetic)&  
 ykSgpqEcdh; Bkslksa dh rjg ijUrq Mksesu dk pq0 vk?kw.kZ ,d nqljs ds foifjr o vleku gksrk gS vr% 
ykSgpqacdh; dh vis{kk pq0{kS0 esa nqcZy vkdf’kZr A  
mnk0 MgFe2O4  , CuFe2O4 , ZnFe2O4              

 

-------------------------------------------------------------------------------------------------------------------- 
LVkbZfd;ksfeVªh ;kSfxd & tc vk;fud fdzLVy esa + ve  & - ve  ions dk vuqikr iw.kZr% mlds eqykuqikrh lw=kuqlkj gksA 
ukWu LVkbfd;ksfeVªh ;kSfxd & tc vk;fud fdzLVy esa + ve  & - ve  dk vuqikr iw.kZr% mlds eqykuqikrh lw= ls fHkUUk gks 
vkn”kZ ;k ije “kq} fdzLVy &  
fdlh vk;fud fdzLVy esa lHkh ,dd lEiw.kZ fdzLVy esa leku tkyd fcanq ;qDr gks] vkn”kZ fdzLVy dgykrs gSA  
vkn”kZ fdzLVy dsoy ije “kwU; rki(0 K) ij gh laHko gS ¼D;ksafd d.kksa dh ,aVkªWih “kwU; gksus ls d.k xfrghu½ 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 


