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11. P─CykWd rRo [P – BLOCK ELEMENTS] 

 P- CykWd dk lkekU; ifjp; & 
 vkorZ lkj.kh esa LFkku % nka;h vksj fLFkr 
 vU; izpfyr uke % izfrfUkf/k ;k izk:fid rRo  
 oxZ esa fLFkfr % 13 ls 18 rd dqy 6 oxZ    
 vafre bysDVªkWu dh fLFkfr %  np midks”k  
 lkekU; ;k ckg~;rEk bysDVªkWfud foU;kl % ns2 np1-6     (viokn % He  1s2)  
 izd̀fr % /kkrq] v/kkrq rFkk mi/kkrq  ,oa budsa vkWDlkbM~l % vEyh; ] {kkjh; rFkk mHk;/kehZ gksrs gSA 
 vfdz; ;qXe izHkko % oxZ 13 ls 15 rd ds rRoksa esa lkekU; vkWDlhdj.k vad nks bdkbZ ?kV tkrk gSA 
 ↓ vkorZ  oxZ→ 13 (ns2 np1) 14 (ns2 np2) 15 (ns2 np3) 16 (ns2 np4) 17 (ns2 np5) 18 (ns2 np6) 
II 8 5B cSaxu 6C dgs 7N uk 8O vksYM 9F fQj 10Ne uhuk 
III 18 Al vkyw Si lhrk P ik S LVkby Cl dy Ar vkSj 
IV 18 Ga xktj Ge th As l Se ls Br cgkj Kr djhuk 
V 32 In bu Sn lquks Sb lc Te Vh I vkbZ Xe tsjkWDl 
VI 32 Tl FkSyh Pb izHkq Bi cdokl Po iks At vkaVh Rn jkuh 
lkekU; uke   fudkstUl pSYdkstUl gSykstUl mRd`’V xSls 

la;ksth bys0 3 4 5 6 7 8 
Lkk0 vkWDlh0 vad +3 +4 -3, +3, +5 -2, +4, +6 -1,+1,+3,+5,+7 0 

 

 oxZ 13 ¼cksjkWu ifjokj½  
• lkekU; bysDVªkWfud foU;kl % [NE]ns2 np1       la;ksth bysDVªkWu % 3  ,Oka lkekU; vkWDlhdj.k vad % +3 
• cksjkWu ,d izk:fid v/kkrq ,oa nqyZHk RkRo gSA 
• izd̀fr esa nzO;eku ,oa /kkrqvksa dh ckgqY;rk vuqlkj ,Y;qfefu;e rhljk lokZf/kd ik;s tkus okyk rRo gSA 
• Lka”ysf’kr ,oa jsfM;ks,fDVo rRo % fugksfu;e 113Nh286  =  [Rn] 5f146d107s27p1     [v/kkZ;q % 20 sec] 

rRo 5B 13Al 31Ga 49In 81Tl 
Lej.k cSaxu vkyw xktj bu  FkSyh 
uke ckWjksu ,Y;qfefu;e xsfy;e bafM;e FkSfy;e 

foU;kl [He] 2s2 2p1 [Ne] 2s2 2p1 [Ar] 3d104s24p1 [Kr] 4d105s25p1 [Xe] 4f145d106s26p1 
 

miyC/krk cksfjd vEy] cksjsDl]esa mifLFkr  
nks leLFkkfud  B-10, B-11(80%) 

ckWDlkbV] dzk;ksykbV esa 
mifLFkr 

vYi ek=k vYi ek=k   vYi ek=k 

 

 oxZ 13 ds rRoksa ds xq.k %  
• ijek.kq f=T;k [R] % oxZ 13 dh f=T;k  <  oxZ 2   (dkj.k %  L → R =  zeff↑  R↓) 

oxZ esa mij ls uhps tkus ij vkdkj c<rk gS dkj.k esa ukfHkd ds pkjks vkSj dks”k esa o`f} dkj.k R α Z    Z↑  shell↑  

viokn %  Ga dh f=T;k < Al  dh f=T;k ] dkj.k % vkarfjd d10 e- ds dkj.k nqcZy ifjj{k.k izHkko ls zeff↑   R↓ 
• vk;uu ,sUFkSYih [∆Hi] %  [ B > Al ≤ Ga > In < Tl ]   %   ∆iH1   <  ∆iH2  <  ∆iH3      

oxZ esa mij ls uhps tkus ij vk;uu mtkZ ?kVrh gS dkj.k  Z↑  shell↑   R↑    IE↓   [R α 1/IE] 
viokn %   IE  of  Ga  > Al  ¼dkj.k % Al→Ga     10 d rRo twMus ls zeff↑   R↓  IE↑)  

IE  of  Tl  > In  ¼dkj.k % Al→Ga     14 f rRo twMus ls  Z↑   zeff↑  ifjj{k.k izHkko↓)  
ckWjksu dh vk;uu mtkZ lokZf/kd ¼dkj.k % vR;ar NksVk vkdkj] nqcZy ifjj{k.k½ 

• fo|qr _.krk [EN] % [ B > Al < Ga < In < Tl ]  oxZ esa mij ls uhps tkus ij B → Al rd fo|qr_.krk↓ vFkok vkaf”kd 
o`f} ¼dkj.k % vkarfjd dzksM esa dks”k dh mifLFkfr ls vkdkj esa vfu;fer ifjorZu gksrk gSA) 

 HkkSfrd xq.k %  cksjkWu v/kkfRod izd`fr] dkys jax dk vfrdBksj] fdzLVyh; Bksl] ckWjksu dk xyukad mPpre ¼dkj.k % 
izcy lgla;kstd ca/k o f=foe lajpuk½ xSfy;e dk xyukad U;wu gksrk gS vr% xfeZ;ksa esa ;g nzo voLFkk esa feyrk gSA 

  

 vkorZ lkj.kh 

 

P ─ CykWd 
rRo 
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 jklk;fud xq.k %  
• vkWDlhdj.k voLFkk ,oa mudk LFkk;hRo  %  lkekU; vkWDlhdj.k vad  +3   

vkWDlhdj.k vadksa dk LFkk;hRo % Higher Elements  =  Higher OS = more stable     Ex :  B & Al  +3  > +1 
                Lower Elements  =  Lower OS = more stable       Ex :  Al & Tl  +1  > +3 

uksV % vfdz; ;qXe izHkko ls oxZ esa mij ls uhps tkus ij mPp ON dk LFkk;hRo ?kVsxk tcfd fuEu ON dk LFkk;hROk c<rk gSA 
• vfdz; ;qXe izHkko % oxZ 13 ls 15 rd vkorZ V → VI dh vksj tkus ij la;ksth dks'k esa (n-1)d ds lkFk  f e- dh 

mifLFkfr ls ifjj{k.k izHkko nqcZy gks tkrk gS ftlls Zeff esa o`f} gksrh gS vr% la;ksth dks'k esa ns ds 2e- 

vfdz;'khy gksdj la;kstdrk@ca/ku esa Hkkx ugh ysrs gS ftlls lkekU; vkWDlh0 vad nks bdkbZ ?kV tkrk gS]  
bls vfdz; ;qXe izHkko dgrs gSA mnkgj.k %  ¼In+1 > In3+ ½ ,oa ¼TlCl > TlCl3 ½ ds LFkk;hRo dks Li’V djksA 

• oxZ 13 ds rRoksa dh jklk;fud fdz;k'khyrk % 
• ckWjksu dh izòfr lgla;ksth tcfd vU; rRo lgla;ksth ,oa vk;fud izd`fr ds gksrs gSA  
• ckWjksu vR;ar NksVs vkdkj o mPp vk;uu mtkZ ds dkj.k lgla;ksth izo`fr] tcfd ,Y;wfefu;e dh izFke rhu       

vk;uu mtkZ ds eku U;wu gksus ls Al3+   vk;fud izòfr n”kkZrk gSA ¼ BCl3 lgla;kstd tcfd AlCl3 vk;fud D;ks\½ 

• f=la;ksth voLFkk esa dsUnzh; ijek.kq ds v’Vd esa 6 bysDVªkWu gksrs gS tks LFkk;hRo izkIr djus ds fy, ,d bys0 ;qXe xzg.k 
dj yqbZl vEYkh; O;ogkj n”kkZrs gS tSls % BCl3 + NH3 → [H3N→BCl3]  [milgla;kstd ;kS0], 2AlCl3 → prq’Qydh; f}yd¼LFkk;h½ 

• f=la;ksth lgla;ksth ;kSfxd tSls % /kkfRod VªkbZDyksjkbM ty vi?kVu }kjk prq’Qydh; [M(OH)4]- cukrs gSA 
  AlCl3 dk vEyh; ty vi?kVu %  AlCl3 + 6H2O  →  [Al(H2O)6]3+ 

uksV % futZy AlCl3   dh cksry ds pkjks vksj “osr /kwe cu tkrs gS] D;ksafd futZy AlCl3 ok;q esa mifLFkr ueh }kjk tyvi?kfVr gksdj 
HCl xSl folfTkZr djrk gS ;g ueh;qDRk HCl “osr /kwe ds :Ik esa fn[kkbZ nsrh gSA 

 

gSykstuhdj.k % oxZ 13 ds rRo gSykstu ls fdz;k dj VªkbZ gSykbM~l cukrs gSA 
• vkWDlhdj.k % oxZ 13 ds rRo vkWDlhtu ls fdz;k dj VªkbZ vkWDlkbM cukrs gSA  

vkWDlkbMksa dh izd`fr % cksjkWu¼vEYkh;½]   ,syqfefu;e o xSfy;e¼mHk;/kehZ½]   bafM;e o FkSfy;e¼{kkjdh;½ 
• vEy o {kkj ds lkFk % /kkfRod vkWDlkbM o gkbMªkstu xSl nsrs gS ijUrq ckWjksu vEYk o {kkj nksuks ls fdz;k ugh djrk gS A 
,sY;qfefu;e U;wu fdz;k”khy gksrk gS D;ksafd lkanz ukbfVªd vEYk bldh lrg ij vfdz; vkWDlkbM dh ijr cukdj bls fuf’dz; dj nsrk gS 
,sY;qfefu;e dh izdf̀r mHk;/kehZ gksrh gS vFkkZr ;g vEy o {kkjksa ls fd;zk dj yo.k cukrk gSA 
tSls % 2Al + 6HCl  →  Al3+  + 6Cl- +3H2        ;        2Al + 2NaOH + 6H2O →  2Na+ [Al(OH)4]- + 3H2 
 

 cksjkWu dk vlaxr@vlkekU; O;ogkj &  

 cksjkWu dh izd`fr v/kkfRod] vkdkj vR;ar NksVk ,oa vk;uu mtkZ Hkh mPp gksrh gSA ,   
 cksjkWUk esa d d{kdksa dh vuqifLFkfr vr% v’Vd izlkj laHko ugha ,oa vf/kdre lgla;kstdrk pkj gh gksrh gS   

uksV % cksjkWUk gsDlkgSykbM BF6
3- ugh cukrk tcfd ,yqfefu;e [AlF6]3- curk gSA 

 ckWjksu f=la;ksth o lgla;ksth VªkbZgSykbM cukrk gS tks yqbZl vEYkh; O;ogkj n”kkZrs gS % BCl3 + NH3 → [H3N→BCl3]  

 ckWjksu bysDVªkWu U;wu gkbMªkbM~l cukrk gS “ks’k rRo ugha 
 ckWjksu ds vkWDlkbM o gkbMªkWDlkbM nqcZy vEyh; tcfd ,Y;qfefu;e ds mHk;/kehZ o “ks’k rRoksa ds {kkjh; gksrs gSA 
 ckWjksu lkanz ukbfVªd vEy ds lkFk cksfjd vEy tcfd “ks’k rRo viuh lrg ij fuf’dz; ijr cukrs gSA 

 

 cksjsDl %& 
 v.kqlw= % Na2B4O7.10H2O   (lkekU; uke % lqgkxk½ 
 jklk;fud uke % lksfM;e VsVªk cksjsV ;k lksfM;e ik;jkscksjsV ¼lksfM;e ckbZ cksjsV½ 
 “osr fdzLVyh; Bksl] ty esa foys;] izd`fr {kkjh;] ty esa vi?kfVr % Na2B4O7 + 7H2O  → 4H3BO3 + 2NaOH 
 cksjsDl eudk ijh{k.k % cksjsDl dks xeZ djus ij ty fu’dkflr gksus ls Qqy tkrk gS iqu% xeZ djus ij ikjn”khZ 

nzo esa ifjofrZr gksdj dkap ds leku Bksl esa cny tkrk gS bls eudk¼lks0 esVk cksjsV½ dgrs gSA 

                                Na2B4O7.10H2O   
∆
→    Na2B4O7     

∆
→   2NaBO2 + B2O3 

uksV % cksjsDl dks dksckYV vkWDlkbM ds lkFk xje fd;k tkrk gS rks uhys jax dk esVkcksjsV¼eudk½ curk gSA 
mi;ksx % cksjsDl eudk ijh{k.k }kjk ladze.k rRo fof”k’V jax ds eudk cukrs gS vr% budh igpku laHko gksxh 
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 vkFkksZcksfjd vEYk  %& 
 v.kqlw= % H3BO3 
 fojpu % cksjsDl }kjk % Na2B4O7   + 2HCl + 5H2O  → 2NaCl  +  4B(OH)3 
 “osr fdzLVyh;] lqbZuqek] lkcqu tSlk eqyk;e] B.Ms ty esa vYifoys; 
 cksfjd vEYk ,d nqcZy {kkjh; vEYk gSA ;g izksVkWuh vEYk ugha gS ijarq  

gkbMªkWfDly vk;uksa ls ,d bys0 ;qXe xzg.k djus ds dkj.k yqbl vEy  
dh Hkkafr O;ogkj djrk gS  B(OH)3   + 2HOH  →  [B(OH)4]-  + H3O+      

 cksfjd vEYk dk rkih; vi?kVu %  H3BO3 [ortho boric acid]   
373K
�⎯⎯�   HBO2[meta boric acid]   

433K
�⎯⎯�   B2O3 [boric anhydride]      

 mi;ksx % iwfrjks/kh] uS= /kkou ;k lsd] pksVxzLRk ?kko ij ] dkap] [kk| ifjj{k.k] ikWVjh dh Xysftax bR;kfnA 
 

 MkbZ cksjsu %  
MkbZ cksjsu cksjkWu gkbMªkbM dk f}yd gS ftldk lkekU; lw= % BnHn+4   [n = no of  Boron]      
• v.kqlw= % B2H6    ;    [BH3 - BH3]  =  Dimer  of  BH3 
• fojpu %   izk;ksfxd fof/k  % 2NaBH4 + I2  →  B2H6  +  2NaI + H2 

vkS|ksfxd fof/k % 2BF3 + 6NaH  
450𝐾
�⎯⎯�   B2H6+ 6NaF           ;     4BF3 + 3LiAlH4  → 2B2H6+ 3LiF  + 3AlF3 

• Xkq.k %  1- jaxghu] fo’kSyh xSl] DoFkukad 180K ] ok;q ds laidZ ls Lo;a tyus yxrh gSA 
2- vkWDlhtu ds lkFk ngu % B2H6  +   3O2  →  B2O3  +  3H2O    [ 𝛥cH0  - 1976KJ/mol1-] 
3- vipk;d izo`fr % B2H6   ljyrk ls gkbMªkstu nsrs gS vr% mPp mtkZ bZa/ku esa mi;ksxhA 
4- ty ds lkFk % B2H6  +   6H2O  →  2B(OH)3   +  6H2      

5. veksfu;k ds lkFk % 3B2H6  +   6NH3  →  3[BH2(NH3)2]+ [BH4]-   
Δ
→    2B3N3H6 ¼vdkcZfud cSathu½  +  12H2       

 

• MkbZcksjsu ls izkIr yhfFk;e rFkk lksfM;e ds VsVªkgkbMªkbMkscksjsV cksjksgkbMªkbM dgykrs gSA tks dkcZfud vfHkfdz;kvksa 
esa vipk;d ds :Ik esa mi;ksxh gSA tSls % Li/Na  +  B2H6  →  2 Li/Na[BH4]      ;       LiBH4   &   NaBH4    

• MkbZ cksjsu dh lajpuk %  
 cksjkWu ijek.kq sp3 ladfjr gksrk gS ¼izR;sd cksjkWu ij ,d ladfjr d{kd bysDVªkWu jfgr gksrh gS½ 
 MkbZ cksjsu esa pkj gkbMªkstu ijek.kq rFkk nks cksjkWu ijek.kq ,d gh ry esa ik;s tkrs gSA 
 nks lsrw ca/k gkbMªkstu tks ry ds mij o uhps fLFkr gksrh gSA 
 pkj B - H  ca/k % lkekU; f}dsUnzdh; ,oa f}bsysDVªkWuh; gksrs gSA 
 nks B – H - B  lsrw ca/k % f=dsUnzdh; ,oa f}bysDVªkWuh; gksrs gSA bls dsyk ca/ku Hkh dgk tkrk gSA 

 
 
 
   
 
 

 mi;ksx  %   
cksjkWu % bLikr dh dBksjrk] busey] Xykl] lksYMfjax] IysDl] jsfM;ks/kehZ cksjkWu dSalj dheksFksjsih gsrq] ukfHkdh; HkV~Vh esa  

U;wVªkWu vo”kks’kd(B-10) ds :i esa /kkfRod cksjkbM] cksjkWu dkckZbM ls cqysVizqQ tsdsV] BN ls dBksj oLrqvksa ij ikWfy”k 
,Y;qfefu; % fo|qr lqpkyd] pkyd rkj] M~;wj,Y;feu feJ/kkrq ls ok;q;ku fuekZ.k  
xsfy;e % mPprkih FkekZehVj ,oa xsfy;e vklsZukbM v/kZpkyd esa mi;ksxhA 
bafM;e % fo|qr ysiu tcfd Fksfy;e dk mi;ksx % feJ/kkrq ] dhVuk”kd] pwgksa dk fo’k cukus esa mi;ksxhA 
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 oxZ % 14  ¼dkcZu ifjokj½ 
• lkekU;@la;ksth ;k ckg~;rEk bysDVªkWfud foU;kl % ns2 np2     
• la;ksth bysDVªkWuksa dh la[;k % 4   lkekU; vkWDlhdj.k vad % +4 
• dkcZu % lokZf/kd papy rRo] tks gkbMªkstu] vkWDlhtu] Dyksfju] lYQj vkfn ls la;ksx djds thfor mrd] 

vkS’kf/k;ka]IykfLVd rd dk fuekZ.k djrk gS ;g dkcZfud jlk;u dk ewy vk/kkj o thoksa dk vko”;d ?kVd gSA  
• izd̀fr esa dkcZu ds rhu leLFkkfud C-12,  C-13,  ¼ C-14 jsfM;ks,fDVo] v/kkZ;q % 5730 o’kZ] jsfM;ks dkcZu vadu esa mi;ksxh½    
• flfydu % ;g flfydk] flfydsV] dkap RkFkk lhesUV dk eq[; ?kVd gSA 
• teZsfu;e % vfrlw{e ek=k esa mifLFkr rFkk Q~ysjksfo;e Fl114

289 % [Rn] 5f146d107s27p2,  la”ysf’kr jsfM;ks,fDVo rRo 

• fVu % dsflVsjkbV rFkk ysM % xSysuk v;Ld ls izkIr gksrk gSA 
 

rRo 6C 14Si 32Ge 50Sn 82Pb 
Lej.k dgs lhrk th lwuks izHkw 
uke dkcZu flfydu tesZusf;e LVsue Iyace ;k ysM 

bys0 foU;kl [He] 2s2 2p2 [Ne]2s22p2 [Ar] 3d104s24p2 [Kr] 4d105s25p2 [Xe] 4f145d106s26p2 
ON  +4 +4 +2 , +4 +2 , +4 

 

 oxZ 14 ds rRoksa ds xq.k/keZ %  
• ijek.kq f=T;k  %  oxZ esa f=T;k % 13 > 14 > 15   (dkj.k %  L → R   =  Z↑    Zeff↑    R↓) 

oxZ esa mij ls uhps tkus ij vkdkj c<rk gS D;ksafd ijek.kq ds dks”k esa o`f} dkj.k R α Z    Z↑  shell↑  
viokn %  C <<< Si < Ge < Sn < Pb dh f=T;k ] dkj.k % vkarfjd d10 e- ds dkj.k nqcZy ifjj{k.k izHkko ls zeff↑   R↓ 

• vk;uu ,sUFkSYih  % oxZ 13  < oxZ 14   oxZ esa mij ls uhps tkus ij vk;uu mtkZ ?kVrh gS dkj.k  Z↑  shell↑   R↑    IE↓    
• fo|qr _.kkRedrk % [ EN of  14  > EN of 13  ] oxZ esa mij ls uhps tkus ij B → Al rd fo|qr_.krk↓ ;k vkaf”kd o`f}  

¼dkj.k % vkarfjd dzksM esa dks”k dh mifLFkfr ls vkdkj esa vfu;fer ifjorZu gksrk gSA) 
 HkkSfrd xq.k % Bksl] dkcZu o flfydu v/kkrq] teZsfu;e mi/kkrq rFkk fVu o ysM eqyk;e /kkrq izd`fr gksrh gSA 
 jklk;fud xq.k %  

1- vkWDlhdj.k voLFkk] LFkk;hRo ,oa fdz;k”khyrk %   
 oxZ 14 esa pkj la;ksth bysDVªkWu gS tks pkj izcy lgla;ksth ca/ku okys ;kSfxd cukrs gS  
 mPp vk;uu mtkZ ,oa U;wu _.kkRed bysDVªkWu yfC/k ,SUFksYih ds dkj.k oxZ 14 ds rRo izk;% prq% la;ksth 

/kuk;u o _.kk;u ugha cukrs gSA vr% +4  vk0 voLFkk esa ;kSfxd lgla;ksth izd`fr ds gksrs gSA 
 tesZfu;e ls ysM rd vfdz; ;qXe izHkko ds dkj.k  +2 dk LFkk;hRo c<rk gS tcfd  +4 dk LFkk;hRo ?kVrk gSA 
 vkWDlhdj.k vadksa dk LFkk;hRo % Higher Elements = Higher OS = more stable     Ex :  Si  & Ge  : +4  > +2 

 Lower Elements = Lower OS = more stable       Ex :  Sn & Pb  +2  > +4 
 fVu +2 voLFkk esa vipk;d tcfd ysM +4 voLFkk esa izcy vkWDlhdkjd gksrk gSA ysM dh LFkk;h vkW0v0 +2 
 uksV % dkcZu dh lgla;kstdrk pkj ls vf/kd laHko ugh  ¼dkj.k % la;ksth dks”k esa fjDRk d - d{kd vuqifLFkr½ 
 CCl4   dk ty vi?kVu vlaHko tcfd “ks’k rRoksa dk laHko gS ¼ dkj.k % la;ksth dks”k esa fjDRk d - d{kd ugh ½ 

 

2- vkWDlhtu ds lkFk % [M + O2  → MO  & MO]  izd`fr % mPp vkWDlhdj.k okys /kkfRod vkWDlkbM vf/kd vEyh; gksrs gSA 
   vEyh; CO2  > SiO2  > GeO2  >  GeO > SiO      mHk;/kehZ  SnO2 , PbO2 , SnO , PbO                  mnklhu CO 

3- Tky ds lkFk % dkcZu] flfydu] tesZfu;e rFkk ysM Hkh vkWDlkbM dh j{k.k ijr ds dkj.k ty ds lkFk dksbZ fdz;k 
ugha djrk gSA  fVu] Hkki ls fdz;k dj gkbMªkstu xSl nsrk gSA 

4- gSykstu ds lkFk % [M + X2  → MX2  &  MX4]  covelent halides  [ C, Si, Ge = MX4  > MX2    ;     Sn, Pb = MX2 > MX4 ] 
D;k dkj.k gS fd SiCl4   dk tyvi?kVu laHko tcfd CCl4  dk ugh]a SiCl4    ds ty vi?kVu dh fdz;k fof/k fy[kksaA 
dsUnzh; ijek.kq ds fjDr d d{kdksa esa ty dk vkWDlhtu ijek.kq viuk lp nsdj la;ksftr gks tkrs gSA 
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 dkcZu dk vlkekU; O;ogkj %  
 NksVk vkdkj] mPp vk;uu mtkZ] mPp fo|qr _.kkRedrk] lgla;ksth bys0 4] vf/kdre Lkgla;kstdrk 4 gksrh gSA   
 la;ksth dks”k esa fjDRk d- d{kdksa dh vuqifLFkfr ds dkj.k v’Vd izlkj laHko ugha 
 dkcZu dh Lo;a ds lkFk rFkk vU; NksVs vkdkj o mPp fo|qr _.krk okys rRoksa ds lkFk P𝜋  - P𝜋 cgqca/ku dh 

fof”k’V@vf}rh; izòfr tSls % C=C , C=O , C=N , C=S      ;     P𝜋  - P𝜋 ca/ku ds dkj.k dkcZu esa vij:irk laHko gSA 
 dkcZu ds vfrfjDr vU; rRo P𝜋  - P𝜋 cU/k ugh cukrs D;ksafd cMs rFkk folfjr ijek.kq d{kd gksus ls buesa izHkkoh 

vfrO;kiu laHko ugh gksrk gSA 
 dkcZu esa vU; dkcZu ds lkFk lgla;ksth ca/k ls tqMdj Jà[kyu djus dh vf}rh; izo`fr ik;h tkrh gSA 
 oxZ 14 esa J`a[kyu dh izo`fr dk dze % C  >> Si > Ge = Sn ,      Pb  esa Jà[kyu xq.k ugh ik;k tkrk gSA 

 vij:irk % ,d gh rRo ds nks ;k vf/kd :i tks HkkSfrd xq.kksa esa fHkUu ]ijUrq jklk;fud xq.kksa o la?kVu esa ijLij 
leku gks rks bUgsa vij:i ,oa rRoksa dk ;g xq.k vij:irk dgykrk gSA   
dkcZu ds vij:i %  1- fdzLVyh; vij:i % ghjk] xzsQkbV] Qqyjhu   2- vfdzLVyh; vij:i % dkcZu Cysd] dksd] pkjdksy 
 

ghjk xszQkbV Qqyjhu ¼cdfeLVj Qqyjhu½ 
 dkcZu dk vfr”kq}] fdzLVyh; vij:i  
 pedhyk ikjn”khZ o lokZf/kd dBksj 
 lajpuk % izcy lgla;ksth ca/kksa ls  

fufeZRk f=foe prq’Qydh; tkyd 
 dkcZu dh ladfjr voLFkk % sp3 
 eqDr bysDVªkWu vuqifLFkr  
 fo|qrh; xq.k % vpkyd 
 ca/k yackbZ % 154pm 
 mPp xyukad % 3843K 
 mi;ksx % iRFkj] dkap dh dVkbZ] 

/kkj rst djus gsrq vi?k’kZd] fo|qr 
izdk”k ySEi esa VaxLVu rarq cukus esa 
¼ ,d dSjsV ghjk = 200 mg½ 
 
 
 
 
 
 
 

ghjk 

 dkcZu dk fdzLVyh; vij:i gSA 
 /kwlj dkyk pedhyk vikjn”khZ] eqyk;e 
 Lakjpuk % nqcZy okaMjokYl vkca/kksa ls 

tqMh ‘kV~dks.kh; oy; ;qDr] ijrnkj 
 dkcZu dh ladfjr voLFkk % sp2 
 eqDr bysDVªkWu mifLFkr  
 fo|qrh; xq.k % pkyd 
 dkcZu&dkcZu ca/k yackbZ % 141.5pm 
 mi;ksx % “kw’d Lusgd] bysDVªkWM 
 xzsQkbM m’ekxfrdh :Ik ls dkcZu dk 

lokZf/kd LFkk;h vij:Ik gS vr% bldh 
ekud fo;kstu ,UFkSYih “kwU; gksrh gSA 
 
 
 
 
 
 
 
 

xszQkbV 

 vfdz; xSlksa dh mifLFkfr esa xzsQkbV dks 
fo|qr vkdZ esa xeZ dj izkIr djrs gSA 
 Qqyjhu esa dkcZu dh la[;k 60 ls 70rd 
 dkcZu dk vfr”kq} fdzLVyh; vij:i gS 

D;ksafd blesa >wyrk ca/k ugh gksrk gSA  
 Lakjpuk % fiatjsuwek] xksy xqacn] lkWdj 

ckWy ;k cdhckWy Hkh dgrs gSA 
 C-60 Qqyjhu esa dqy 32 Qyd  
 20 Qyd ‘kV~dks.kh; o 12 iapdks.kh; 
 dkcZu dh ladfjr voLFkk % sp2 
 eqDr@foLFkkuhd`r bysDVªkWu mifLFkr  
 fo|qr pkydrk % pkyd 
 dkcZu&dkcZu ca/k yackbZ % 143.5pm 
 
 
 
 
 
 
 

Qqyjhu ¼cdhckWy½ 
 

 xzsQkbV dkcZu ds mi;ksx %  
• mPp lkeF;Z okyh gYdh oLrq,a tSls % fQflax NM] Vsful jSdsV] ok;q;ku vkfn esa mi;ksxhA 
• xzsQkbV fo|qr dk mre izpkyd gksus ls cSVjh] fo|qr ysiu esa bysDVªkWM ds :Ik esa mi;ksxhA 
• lja/kz lfdz; pkjdksy }kjk fo’kSyh xSlksa dk vf/k”kks’k.k djukA 
• ty “kks/ku esa Nfu= ds :Ik esa dkcZfud v”kqf};ksa nwj djuk ,oa okrkuqdwy esa xa/k dk fu;a=.k djuk 
• d`’.k jatd cukus esa dkcZu CySd] /kkrqdeZ esa vipk;d ds :Ik esa dksd dk mi;ksx gksrk gSA 

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



 

6 
 PREPARED  & EDITED  BY  BR JANGID  LECTURER [ CHEMISTRY ]    jangid2005@gmail.com   97850-86690 

 dkcZu rFkk flfydu ds ;kSfxd %  

 dkcZu eksuksvkWDlkbM % [C ≡ O]       𝝈 = 𝟏    &    𝜋 = 2 
fojpu % 

 Okk;q }kjk % 2C + O2   
limit oxygen + heat
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   2CO 

 QkWfeZd vEyks ds futZyu ls % HCOOH    
373K + conc Sulphuric acid
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�    CO + H2O    

 dksd }kjk % C + H2O(g)   
473−1273k
�⎯⎯⎯⎯⎯⎯� CO + H2 [Water gas/Synthesis gas]      ;    2C + O2  + 4N2  

1273k
�⎯⎯� 2CO  +  4N2  [PRODUCER GAS] 

xq.k % 
 jaxghu] xa/kghu] ty esa vfoys; xSl gSA  
 izcy vipk;d izd`fr % CO {kkj /kkrq] e`nk{kkj /kkrq] ,Ykqfefu;e o dqN ladze.k rRoksa ds vkWDlkbM dks 

vipf;r dj nsrh gS bl xq.k ds dkj.k CO /kkfRod vkWDlkbM ls /kkrq fu’d’kZ.k esa lgk;d gSA  

   tSls % Fe2O3 + 3CO 
∆
→   2Fe + CO2        ;        ZnO + CO 

∆
→   Zn + CO2    

 /kkrq dkcksZfuy dk fuekZ.k % M + CO   →  M(CO)n      [dkcZu ij lp dh mifLFkfr ds dkj.k bysDVªkWu nkrk O;ogkj] 

 fudy /kkrq ds lkFk % Ni + 4CO 
∆
→   [Ni(CO)4]      

 Dyksfju ds lkFk % Cl2 + CO 
hv
��   COCl2   dkckZsafuy DyksjkbM¼QkWLthu½ ,d fo’kSyh xSl gSA      

 fo’kSyk ;k gkfudkjd izHkko % dkcZu eksuks vkWDlkbM jDr esa mifLFkr gheksXyksfcu ls la;ksftr gksdj dkcksZDlh 
gheksXyksfcu ladqy ;kSfxd cukrh gS tks vkWDlh&gheksXyksfcu ladqy ls 300 xquk vf/kd LFkk;h gksrk gSA ftlls 
gheksXyksfcu dh vkWDlhtu ifjogu {kerk de gks tkrh gSA tks O;fDRk dh e`R;q dk dkj.k gks ldrk gSA 
 

 dkcZu MkbZ vkWDlkbM %  
fojpu % 

 Okk;q ds vkf/kD; esa dkcZu ;k dkcZu;qDr bZa/ku ds iw.kZ ngu ls  % C + O2   
∆
→   CO2  ; CH4 + 2O2   

∆
→ CO2 + 2H2O    

 iz;ksx”kkyk fof/k  % CaCO3 + 2HCl    →  CaCl2 +  CO2 + H2O     ;     vkS|ksfxd fof/k %  CaCO3    
∆
→   CaO +  CO2     

xq.k % 
 jaxghu] xa/kghu rFkk ty esa vYifoys;rk CO2   dh tSo jklk;fud o Hkw&jklk;fud egRo dks n”kkZrh gSA  
 nqcZy f}{kkjdh; vEyh; izd`fr % CO2 + H2O  →  H2CO3   [ dkcksZfud vEYk ]  ;   H2CO3 + 2H2O   ⇌ 2H3O+  CO3

-2 

 vEyh; izd`fr % CO2 + 2NaOH   → Na2CO3   +  H2O  
 H2CO3 / HCO3

-   dk cQj foy;u jDr dh pH   7.2 - 7.4   ds e/; cuk;s j[krk gSA 

 Okk;q esa mifLFkr CO2   (0.03%) izdk”k la”ys’k.k % 6CO2 + 12H2O   
hv  +  chlorophill 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C6H12O6   +  6O2 + 6H2O       

 CO2 dk ok;q esa vkf/kD;] xzhu gkml izHkko dks mRiUu djrk gS tks oSf”od m’ehdj.k dk ewy dkj.k gSA 
mi;ksx %  
 nzfor CO2  vfr”kh?kz izlkfjr gksdj B.Md mRiUu djrh gS vr% bls “kq’d cQZ Hkh dgrs gS fge”khr [kk| ds iz”khryu 
 vfXu”keu] dkcksZfud`r e`nq is; inkFkksZa fuekZ.k ,oa ;wfj;k la”ys’k.k esa mi;ksxhA 

 

 CO2  dh lajpuk % [O=C=O]        
• dkcZu dh ladfjr voLFkk % sp2   T;kfefr % js[kh;]   ca/k dks.k % 1800 

• flXek ca/k 2 ] ikbZ ca/k 2 ]  ifj.kkeh f}/kzqo vk?kw.kZ % “kwU; 
 

 flfydu MkbZ vkWDlkWbM % [SiO2]   lkekU; uke % flfydk 
 miyC/krk % DokVZ~t ] fdzLVykscsykbV] VªkbZMkbZekbV [kfutksa }kjkA  
 lajpuk % lgla;ksth ca/ku ;qDRk] f=foe prq’Qydh; tkyuwek lajpuk 

Si - O dh ca/k fo;kstu ,sUFkSYih mPp gksrh gS vr% ;g vfr dBksj]  
vfdz;k”khy] xyukad Hkh mPp gksrk gSA 

 xq.k % SiO2 + 2NaOH  
∆
→  Na2SiO3 + H2O   ;      SiO2 + 4HF  

∆
→    SiF4 + 2H2O                             SiO2  dh f=foeh; lajpuk                      

 mi;ksx % DokVZ~t ¼nkc&fo|qr] ?kfM;ka] lapkj] niZ.k] ySalksa esa ½ ] flfydk tSy ¼”kw’dudeZd] mRizsd] o.kZysf[kdh½  
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 flfydkWu % Si ─ O ─ Si ca/k ;qDr vkWxsZuksa flfydu f=foeh; cgqyd gSA 
;g dkcZ flfydkWu cgqyd oXkZ gS ftldh iqujkòr bdkbZ % R2SiO2   ;    izfrLFkkih flfydu DyksjkbM % RnSiCl(4-n) 
Xkq.k % ty izfrd’khZ izd̀fr] mPp m’eh; LFkk;hRo] mPPk ijkoS|qrk RkFkk jlk;uksa ,oa vkWDlhdj.k ds izfr izfrjks/kh vkfnA 
mi;ksx % lhfyr xzhl] fo|qrjks/kh rFkk tylg oL= ,oa “kY; fdz;k izlk/ku ds la;a= cukus esa mi;ksxhA 
fojpu % ,sfYdy@,sfjy Dyksjks flysu ds ty vi?kVu ls cus ,dyd ds cgqydhdj.k ls flfydkWu izkIr gksrk gSA 

 

 

 

 

 

 

 flfydsV %  
• izzd`fr esa flfydsV % QsYMLikj] thvksykbV] “osr vHkzd rFkk ,sLcsLVkWl bR;kfnA 
• flfydsV dh ewy lajpukRed bdkbZ % SiO4

4- 
• flfydsV _.kk;u dh prq’Qydh; lajpuk gksrh gSA 
• ekuo fufeZRk egRoiw.kZ flfydsV~l % dkap rFkk lhesUV 
• UkksV % lksfM;e rFkk ikSVsf”k;e ds flfydsV ty esa foys; gksrs gS bUgsa ty dkap dgk tkrk gSA 

 

 ftvksykbV % flfydu MkbZ vkWDlkbM ds f=foe tkyd esa dqN flfydu ijek.kqvksa dk izfrLFkkiu ;fn ,Y;qfefu;e 
ijek.kqvksa }kjk gks tkrk gS rks bl izdkj fufeZRk lajpuk] ,yqfeuksflfydsV dgykrh gSA  
;g e/kqeD[kh ds Nrs dh Hkkafr fNfnzr gksrs g]S bUgsa ftvksykbV Hkh dgk tkrk gSA mnkgj.k % QsYMLikj] ft;ksykbV 
ftvksykbV ds mnkgj.k  % isVªksjlk;u esa iz;qDr ftvksykbV % [ZSM-5]    :    ,sYdksgkWy dk xSlksyhu esa ifjorZu 
    % ty;ksftr ftvksykbV % [NaZ]   :  dBksj ty ds e`nqdj.k gsrw iz;qDr 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

 

  


