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[k.M (A) : ladqy yo.kkas dk lkekU; ifjp; rFkk mi;ksxh ifjHkk"kk,a 

milgla;ksth ;kSfxd : 

og ;ksxkRed ;kSfxd tks foy;u esa viuh igpku cuk;s j[krs gSa (vFkkZr~ viuh igpku ugha [kksrs), milgla;ksth 

;kSfxd dgykrs gSaA mnkgj.k ds fy,] tc KCN foy;u dks Fe(CN)2 foy;u esa feyk;k tkrk gS] rks cuus okyh 

Lih'kht dks tc ty esa foys; fd;k tkrk gS]  rc ;g vklkuh ls Fe2+ rFkk CN– dk ijh{k.k fcYdqy ugha nsrh gSA 

 

  Fe(CN)2 + 4KCN   Fe(CN)2 . 4KCN or K4 [Fe(CN)6] (aq.)  4K+ (aq.) + [Fe(CN)6]4– (aq.)   
         

 vU; mnkgj.k gSaµ  [Cu(NH3)4]SO4 (aq.)  [Cu(NH3)4]2+ (aq.) + SO4
2– (aq.) 

    K2[Zn(CN)4] (aq.)  2K+ (aq.) + [Zn(CN)4]2– (aq.) 

milgla;kstd ;kSfxd vEy {kkj ;ksxkRikn Hkh gS rFkk bUgsa lkekU;r% ladqy vFkok vkosf'kr gksus ij ladqy vk;u Hkh 

dgk tkrk gSA 

D1 milgla;ksth ;kSfxd og Lih'kht gSa ftlesa /kkrq ijek.kq vFkok vk;u] mnklhu v.kq @ vk;uksa ds lewg ls 

milgla;ksth cUèk }kjk tqM+s gksrs gSaA 
 

milgla;kstd e.MYk vFkok leUo; lÙkk : 

,d milgla;ksth e.My lkekU;r% ,d dsUnzh; /kkrq ijek.kq @ vk;u j[krs gSaA tks fd vU; ijek.kq vFkok lewgksa dh 

fuf'pr la[;k ds lkFk caf/kr gksrs gSa] ftUgsa fyxsUM dgrs gSaA ;g fyxsUM mnklhu vFkok vkosf'kr gks ldrs gSaA 

mnkgj.k fuEu gS % [Co(NH3)6]3+, [PtCl4]2–, [Fe(CN)6]3–, [NiCl2(OH2)4].  
 

D2 dsUnzh; ijek.kq@vk;u rFkk tqMsa gq, fyxsUM dks [ ] dks"Bd esa fy[kk tkrk gS rFkk ;g la;qDr :i ls leUo; 

e.My@milgla;kstd e.MYk dgykrk gSA 

fVIi.kh % ladqy vk;uksa ds vfrfjDr 'ks"k vk;u vFkkZr~ milgla;kstd e.My ds ckgj fLFkr vk;uksa dks eqDr@izfr vk;u vFkok 

vk;fur vk;u dgrs gSaA mnkgj.k ds fy, K4[Fe(CN)6] esa iksVSf'k;e milgla;kstd e.My [Fe(CN)6]4–ds eqDr 

vk;u gSaA 

 

 

D3 dsUnzh; ijek.kq@vk;u % fdlh milgla;kstd e.My esa] ijek.kq@vk;u tks fyxsUM dh ,d fuf'pr la[;k ds lkFk 

,d fuf'pr T;kferh O;oLFkk esa ifjc) jgrk gS] dsUnzh; ijek.kq vFkok vk;u dgykrk gSA mnkgj.kkFkZ] 

[NiCl2(OH2)4], [CoCl(NH3)5]2+ rFkk [Fe(CN)6]3– esa dsUnzh; ijek.kq@vk;u Øe'k% Ni2+, Co3+ rFkk Fe3+ gSaA bu 

dsUnzh; ijek.kqvksa@vk;uksa dks yqbZl vEy Hkh dgrs gSaA D;ksfd ;s fyxs.Mks ls ,dkdh ;qXe xzg.k djrs gSaA  

D4 fyxsUM % milgla;kstd e.My esa dsUnzh; /kkrq ijek.kq ;k vk;u ls lh/ks ifjc) /kuk;u] _.kk;u vFkok mnklhu 

v.kq fyxsUM dgykrs gSaA ;g lkekU; vk;u gks ldrs gS] tSls Br–, NksVs v.kq tSls H2O ;k NH3 cM+s v.kq tSls 

H2NCH2CH2NH2 ;k N(CH2CH2NH2)3 (fVªl 2-,ehuks ,fFky ,ehu) vFkok o`gn v.kq tSls izksVhu gks ldrs gSaA tc 

,d fyxsUM] /kkrq vk;u ls ,dy nkrk ijek.kq }kjk ifjc) gksrk gS] tSls Cl–, H2O ;k NH3, rks   
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fyxsUM ,dnarqj @,dnarqd  dgykrk gSA blh çdkj tc fyxsUM nks nkrk ijek.kqvksa }kjk ifjc) gksrk gS ¼,d fyxs.M 

esa½ tSls H2NCH2CH2NH2 (,Fksu-1, 2-Mkb,sehu) vFkok C2O4
2– (vkWDlSysV), rks ,slk fyxsUM f}narqj@f}narqd vkSj tc 

,d fyxsUM esa vusd nkrk ijek.kq mifLFkr gksa] tSlk fd N (CH2CH2NH2)3 esa gSa] rks fyxsUM cgqnarqj@cgqnarqd 

dgykrk gSA ,fFkyhuMkb,sehuVsVªk,slhVsV vk;u (EDTA)4– ,d egRoiw.kZ cgqnarqj fyxsUM gSA  

D5 dhysV fyxsUM@oy;dkjd fyxsUM % dhysV fyxsUM f} vFkok cgqnUrqj fyxsUM gksrs gSa tks nks vFkok nks l 

vf/kd nkrk ijek.kqvksa }kjk ,dy /kkrq vk;u ls cafèkr  gksdj ,d oy; cukrs gSaA 

dhysV : ,d ladqy ftlesa cgq nUrqd fyxsUM oy; ds leku lajpuk cukrs gS] esa /kkrq ijek.kq gksrk gSA  

D6 nUrqjrk % fufeZr ladqy] dhysV ladqy dgykrk gSa rFkk dhysV fuekZ.k dk çØe dhysVhdj.k ¼oy;dj.k½ dgykrk 

gSA ,sls ca/k cukus okys lewgksa dh la[;k fyxsUM dh nUrqjrk dgykrh gSaA    

 dhysV oy; esa ijek.kqvksa dh la[;k dqN Hkh gks ldrh gSaA lkekU;r% ;g /kkrq vk;u ds lkFk 5 vFkok 6 ijek.kq 

j[krh gSaA NksVh oy; esa NksVs dks.k rFkk nwjh lkekU; ls de gksrh gS vr% buesa  ruko mRiUu gksrk gSA tcfd cM+h 

oy;ksa esa caf/kr ijek.kq rFkk lacafèkr fyxsUM ds e/; ruko ugha gksrk gSaA dqN fyxsUM ,d ls vf/kd oy; cukrs gSa ; 

,fFkyhuMkb,sehuVsVªk,slhVsV vk;u (EDTA)4–  pkj dkcksZvkWDlsysV lewgksa }kjk rFkk nks ,ehu ukbVªkstu }kjk 5 oy;ksa 

dk fuekZ.k djrk gSaA  

      

 dhysV ladqy] mlh izdkj ds leku ladqy tks ,dy nUrqj fyxsUM j[krs gksa] dh vis{kk LFkk;h gksrs gSaA lkekU; ladqy 

dh rqyuk esa dhysV ladqyksa dk vf/kd LFkkf;Ro] dhysV çHkko@oy;dj.k çHkko dgykrk gSa] mnkgj.k ds fy,]  

  Ni2+ (aq) + 6 NH3 (aq)  [Ni(NH3)6]2+ (aq)   K
fuekZ.k

 = 108 

  Ni2+ (aq) + 3 NH2CH2CH2NH2(aq)  [Ni(en)3]2+ (aq)  K
fuekZ.k

 = 1018 

 ik¡p rFkk N% lnL;h oy; vf/kd LFkk;h gksrh gSaA 

 nUrqdrk rFkk dhysVhdj.k ¼oy;dj.k½ % 

Tab1 ÞlkekU; ,dnarqd fyxsUMß 

lkekU; uke IUPAC uke lw=k 

esfFky vkblkslk;ukbM esfFky vkblkslk;ukbM CH3NC 

VªkbQsfuy QkWLQhu VªkbQsfuyQkWLQhu@VªkbQsfuy QkWLQsu PPh3 

fifjMhu fifjMhu C5H5N (py) 

veksfu;k ,Eehu NH3 

esfFky ,ehu esfFky ,ehu MeNH2 

ty ,Dok vFkok ,Doks H2O 

dkcksZfuy dkcksZfuy CO 

Fkk;ksdkcksZfuy Fkk;ksdkcksZfuy CS 
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ukbVªksfly ukbVªksfly NO 

¶yksjks ¶yksjks vFkok ¶yksfjMks* F– 

Dyksjks Dyksjks vFkok DyksfjMks* Cl– 

czkseks czkseks vFkok czksfeMks* Br– 

vk;ksMks vk;ksMks vFkok vk;ksfMMkss* I– 

lk;uks lk;ukbMks vFkok lk;ukbMks-C* (C-cfU/kr) CN– 

vkblkslk;uks vkblkslk;ukbMks vFkok lk;ukbMks-N* (N-cfU/kr) NC– 

Fkk;kslk;uks Fkk;kslk;usVks-S (S-cfU/kr) SCN– 

vkblksFkk;ksslk;uks Fkk;kslk;usVks-N (N-cfU/kr) NCS– 

lk;usVkss ¼lk;usV½ lk;usVks-O (O-cfU/kr) OCN– 

vkblkslk;usVks ¼vkblkslk;usV½ lk;usVks-N (N-cfU/kr) NCO– 

gkbMªkWDlks gkbMªkWDlks vFkok gkbMªkWDlkbMksa* OH– 

ukbVªks ukbVªkbVkss-N (N-cfU/kr) NO2
– 

ukbVªkbVks ukbVªkbVkss-O (O-cfU/kr) ONO– 

ukbVªsV ukbVªsVkss NO3
– 

,ekbMks ,ekbMks NH2
– 

bfeMks bfeMks NH2– 

ukbVªkbM ukbVªkbMks N3– 

,tkbMks ,tkbMks N3
– 

gkbMªkbM gkbMªkbMks H– 

vkWDlkbM vkWDlkbMks O2– 

ijkWDlkbM ijkvkWDlkbMks O2
2– 

lqij vkWWDlkbM lqijvkWDlkbMks O2
– 

,flVsV ,flVsVks CH3COO– 

lYQsV lYQsVks SO4
2– 

Fkk;kslYQsV Fkk;kslYQsVks S2O3
2– 

lYQkbV lYQkbVks SO3
2– 

gkbMªkstu lYQkbV gkbMªkstu lYQkbVkss HSO3
– 

lYQkbM lYQkbMks vFkok Fkk;ks S2– 

gkbMªkstu lYQkbM gkbMªkstulYQhMks vFkok ejdsIVks HS– 

Fkk;ksukbVªkbVks Fkk;ksukbVªkbVks (NOS)– 

ukbVªksflfy;e ukbVªksflfy;e vFkok ukbVªkslksfu;e NO+ 

ukbVªksfu;e ukbVªksfu;e NO2
+ 

* IUPAC 2004 ds vuqlkj _.kvk;fud fyxs.M dk uke vkbMks (ido) }kjk lekIr gksrk gSaA 
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Tab2 lkekU; dhysV ,sehu 

 
 

¶ysDlhMsUVsV fyxsUM@ifjofrZr narqdrk okys fyxsUM : 

 ;g vko';d ugh gS fd cgqnUrd fyxs.M es mifLFkr lHkh nkrk ijek.kq dsfUæ; /kkrq ijek.kq vFkok vk;u ds lkFk 

milgla;kstd ca/k dk fuekZ.k djrs gks vFkkZr ,d cgqnUrqd]fyxs.M tks fHkUu milgla;ksth ;kSfxd esa fHkUu&fHkUu 

nUrqdrk j[krk gS] ¶ysDlhMsUVsV fyxsUM dgykrk gSA ;g /;ku j[kus ;ksX; gSa fd ,d ladqy esa fyxsUM dh nUrqdrk 

fuf'pr gksrh gS] ;g leku ;kSfxd esa ifjorZu'khy ugha gks ldrh gSA  

EDTA, "kV~nUrqd] iapnUrqd ds lkFk&lkFk prq"dnUrqd fyxsUM dh rjg Hkh dk;Z djrk gSA mnkgj.k ds fy,( 

EDTA, lkekU;r% "kV~nUrqd fyxsUM gS] ijUrq [Cr(III)(OH)(EDTA)]2– o [Co(III)Br(EDTA)]2– esa ;g  iapnUrqd ds 

leku rFkk [Pd(II)H2(EDTA)]0 esa ;g prq"dnUrqd fyxsUM ds leku dk;Z djrk gSA  

 mnk-  NO3
– , CO3

2– , SO4
2– , S2O3

2–  

 SO4
2–, lYQsV vk;u] ,dy vFkok f}nUrqd fyxsUM Hkh gks ldrk gSA mnkgj.k ds fy,(  
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D7 mHk;nUrqd fyxsUM %  

 fyxsUM tks fd blesa mifLFkr nks fHkUu LFkyks ds }kjk dsUnzh; ijek.kq ;k vk;u ls tqM+ ldrs gS] mHk;nUrqd fyxsUM 

dgykrs gSA bl izdkj ds fyxsUM ds mnkgj.k CN–, NO2
– rFkk SCN¯ vk;u gSaA NO2

– vk;u] ,d dsUnzh; /kkrq 

ijek.kq @vk;u ls ;k rks ukbVªkstu vFkok vkWDlhtu ijek.kqvksa }kjk milgla;kstd ca/k cuk ldrk gSAblh izdkj 

SCN¯ vk;u /kkrq ijek.kq ls lYQj vFkok ukbVªkstu ijek.kq }kjk milgla;kstd ca/k cuk ldrk gSA bl izdkj dh 

lEHkkouk,sa milgla;ksth ;kSfxdksa esa fyadst leko;ork mRiUu djrh gSA mnkgj.k ds fy,] 

 ,dy nUrqd rFkk mHk;nUrqd % 

    ukbVªkbVks-N 

  M  O—N=O  ukbVªkbVks-O 

  M  SCN   Fkk;kslk;usVks vFkok Fkk;kslk;usVks-S 

  M  NCS   vkblksFkk;kslk;usVks vFkok Fkk;kslk;usVks-N 

 f}nUrqd rFkk mHk;nUrqd %   

   ;k     MkbZFkk;ksvkWDlsysV  

fVIi.kh %  ;|fi mHk;nUrqd fyxs.M esa nks ;k nks ls vf/kd nkrk LFky (site) gksrs gS ysfdu ladqy fuekZ.k ds nkSjku buds }kjk 

fofHkUu LFky iz;qDr gks ldrs gSA  
 

D8 leUo; la[;k :  

 fyxsUM rFkk dsUnzh; ijek.kq @ vk;u ds chp flXek cU/kksa dh la[;k }kjk dsUnzh; ijek.kq @ vk;u dh leUo; la[;k 

fu/kkZfjr dh tkrh gS vFkkZr~ fyxsUM ds nkrk ijek.kq dh la[;k tks fd lh/ks /kkrq vk;u ls tqMs+ gksrs gSaA ;fn tqM+s gq, 

ijek.kq rFkk dsUnzh; ijek.kqvksa ds chp dksbZ -cU/k gks rks mlls leUo; la[;k dk fu/kkZj.k ugha fd;k tkrk gSA -

cfU/kr bysDVªkWuks dks fcUnq ;qXe ls n'kkZ ldrs gSA tks nkrk ijek.kq ls igys fyxsUM lw=k esa vafdr gksrk gS] tSls fd 

uhps n'kkZ;k x;k gS & 

 [Co(:NH3)6]3+, [Fe(:CN)6]3–, [Ni(:CO)4], [Co(:Cl4)]2–. 

 leUo; la[;k 6 (lcls lk/kkj.k), 4 (6 ds i'pkr~) rFkk 2 (4 ds i'pkr~) lcls mHk;fu"B leUo; la[;k,¡ gksrh gS rFkk 

fo"ke leUo; la[;k,¡ lkekU;r% ugha ¼nqyZHkrk ls½ izkIr gksrh gSA 

 izeq[k /kkrqvksa dh dqN mHk;fu"B leUo; la[;k fuEu izdkj ls uhps nh xbZ gSA 
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/kkrq leUo; la[;k (C.N.) /kkrq leUo; la[;k (C.N.) 

Cu+ 2, 4 Ni2+ 4, 6 

Ag+ 2 Fe2+ 6 

Au+ 2, 4 Fe3+ 6 

Cu2+ 4, 6 Co2+ 4, 6 

Pt2+ 4 Co3+ 6 

Pd2+ 4 Al3+ 6 

Mg2+ 6 Pt4+ 6 

  Pd4+ 6 

 

D9 dsUnzh; ijek.kq dh vkWDlhdj.k la[;k %  

 ,d ladqy esa dsUnzh; ijek.kq ls tqM+s lHkh fyxsUMksa dks ;fn muds lk>s ds bysDVªkWu;qXe lfgr gVk fy;k tk, rks 

dsUnzh; ijek.kq ij mifLFkr vkos'k dks mldh vkWDlhdj.k la[;k dgrs gSA /kkrq vkWDlhdj.k la[;k dks milgla;kstu 

lÙkk ds uke esa dsUnzh; ijek.kq ds ladsr ds ckn dks"Bd esa jkseu vad ls n'kkZ;k tkrk gSA mnkgj.kkFkZ] [Fe(CN)6]3– 

esa vk;ju dk vkWDlhdj.k vad  +3 gS rFkk bls Fe(III) çdkj ls fy[kk tkrk gSA  

 

D10 gkseksysfIVd rFkk gsVªksysfIVd ladqy %  

 ladqy ftuesa /kkrq ijek.kq dsoy ,d izdkj ds nkrk lewg ls tqM+k jgrk gS] mnkgj.kkFkZ [Cr(NH3)6]3+, gkseksysfIVd 

ladqy dgykrs gSaA ladqy ftuesa /kkrq ijek.kq ,d ls vf/kd izdkj ds nkrk lewgksa ls tqM+k jgrk gSA mnkgj.kkFkZ ( 

[Co(NH3)4Br2]+, gsVªksysfIVd ladqy dgykrs gSaA  

[k.M (B) : milgla;ksth ;kSfxdksa dk ukedj.k  

milgla;kstu ;kSfxdksa dk ukedj.k % 

,ddsUnzh; milgla;kstu ;kSfxdksa ds lw=k fy[kuk % fuEu fu;eksa ds vuqlkj fy[ks tkrs gSaA  

fuEu fu;eksa dk ikyu fd;k tkrk gS tcfd lw=k fy[krs gS&  

(i) loZizFke dsUnzh; ijek.kq fy[kk tkrk gSA  

(ii) rRi'pkr~ fyxsUMksa dks vaxzsth o.kZekyk ds Øe esa fy[kk tkrk gSA fyxsUM dh fLFkfr mlds vkos'k ij fuHkZj ugha 

djrhA  

(iii) cgqnarqj fyxsUM Hkh vaxzsth o.kZekyk ds Øe esa fy[ks tkrs gSaA ladsrk{kj esa fy[ks gq, fyxsUM ds izFke v{kj dks /;ku esa 

j[kdj o.kZekyk ds Øe esa mldh fLFkfr fu/kkZfjr dh tkrh gSA  

(iv) lEiw.kZ milgla;kstu lÙkk] vkosf'kr gks vFkok u gks] mlds lw=k dks ,d xq:dks"Bd esa fy[kk tkrk gS] ;fn fyxsUM 

cgqijek.kqd gks] rks muds lw=k dks dks"Bd esa fy[krs gSa] ladsrk{kj esa fy[ks fyxsUM dks Hkh dks"Bd esa fy[krs gSaA  

(v) leUo; e.My esa /kkrq rFkk fyxsUMksa ds lw=kksa ds e/; LFkku ugha NksM+k tkrk gSA  
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(vi) tc vkos'k;qDr milgla;kstu lÙkk dk lw=k fcuk fdlh izfrvk;u ds fy[krs gSa rks milgla;kstu lÙkk dk vkos'k xq: 

dks"Bd ds ckgj nkb± vksj Åifjfyf[kr (superscript) ds :i esa fy[kk tkrk gS ftlesa igys vkos'k dh la[;k vkSj 

fQj vkos'k dk fpUg fy[krs gSaA mnkgj.kkFkZ] [Co(H2O)6]3+, [Fe(CN)6]3– vkfnA  

(vii) /kuk;u ds vkos'k dks _.kk;u ds vkos'k ls larqfyr fd;k tkrk gSA  
 

,ddsUnzh; milgla;kstu ;kSfxdksa dk ukedj.k % 

 ,ddsUnzh; milgla;kstu ;kSfxdksa ds uke % fuEu fu;eksa ds vuqlkj fy[ks tkrs gSaA 

(i) /kukosf'kr o _.kkosf'kr nksuksa milgla;kstu lÙkk esa loZizFke /kuk;u dk uke fy[kk tkrk gSA mnkgj.k ( 

[Ag(NH3)2]Cl MkbZ,sEehuflYoj(I) DyksjkbM] K3[Fe(CN)6] iksVSf'k;e gSDlklk;ukbMksaQSjsV(III).   

(ii) dsUnzh; ijek.kq@ vk;u ds uke ls iwoZ fyxsUMksa ds uke o.kZekyk ds Øe esa fy[ks tkrs gSaA  ¼fyxsUM ds uke ds vuqlkj 

u dh muds iwoZyXu ds vuqlkj½ 

mnkgj.k% [Pt(NH3)BrCl(CH3NH2)], ,sEehuczksfeMksDyksfjMksesfFky,sehuIySfVue(II). 

 [Co(H2O)2(ox)2]–, Mkb,Dokfcl~(vkWDlsysVks)dksckYVsV(III). 

(iii) _.kkosf'kr fyxsUMksa ds uke ds vUr esa vks (–o) vkrk gSA mnklhu fyxsUMksa ds uke ugha cnyrs gSA dqN viokn gSa] 

tSls H2O ds fy, ,Dok NH3 ds fy, ,sEehu] CO ds fy, dkcksZfuy] CS ds fy, Fkk;ksdkcksZfuy rFkk NO ds fy, 

ukbVªksflyA /kukosf'kr fyxsUMksa ds uke ds vUr esa &b;e (–ium) vkrk gSA   

 mnklhu rFkk /kuk;fud fyxsUM ds dqN egRoiw.kZ mnkgj.k fuEu gS % 

   VsVªk QkWLQksjl  — P4 

   MkbvkWDlhtu  — O2 

   vkWDVklYQj  — S8 

   ;wfj;k   — CO(NH2)2 

   gkbMªsthfu;e  — N2H5
+ 

 (iv)  mHk;nUrqd dk ukedj.k fuEu izdkj fd;k tkrk gS&  

  (i) : –CN : lk;fuMks ;k lk;fuMks – C  

      : NC– : vkblkslk;fuMks ;k lk;fuMks – N  

  (ii) : NO2
– : ukbVªks ;k ukbVªkbVks – N  

      : ONO– : ukbVªkbVks ;k ukbVªkbVks – O  

(v) milgla;kstu e.My esa ,d gh izdkj ds fyxsUM dh la[;k dks n'kkZus ds fy, muds uke ls iwoZ MkbZ] Vªkb vkfn 'kCn 

¼in½ iz;qDr fd, tkrs gSaA tc fyxsUM ds uke esa vkafdd iwoZ yXu gks vFkok uke esa tfVyrk (complicated) gks 

vFkok iwoZyXu ds mi;ksx ls Hkze gksrk gks rc iwoZyXu ds :i esa f}rh; lwph ds vuqlkj iwoZyXu ç;qDr fd;k tkrk gS] 

rFkk ,sls fyxsUM dks dks"Bd esa fy[krs gSaA  

    2  MkbZ   fcl~ 

    3  VªkbZ  fVªl~ 

    4  VsVªk   VsVªkfdl~ 

    5  isUVk  isUVkfdl~ 

    6  gsDlk  gsDlkfdl~  

    7  gsIVk  gsIVkfdl~  
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  mnkgj.kkFkZ]   [CoCl2(NH2CH2CH2NH2)2]+, MkbZDyksfjMksfcl¼,Fksu-1,2-MkbZ,sehu)dksckYV(III). 

    [NiCl2(PPh3)2], MkbDyksfjMksfcl¼VªkbQ+sfuyQkWLQhu½fudy(II). 
 

 (vi) /kukosf'kr] _.kkosf'kr rFkk mnklhu milgla;kstu lÙkk esa /kkrq dh vkWDlhdj.k voLFkk dks jkseu vadksa esa 

 /kkrq ds uke ds i'pkr~ dks"Bd esa n'kkZrs gaSA  

 (vii) ;fn ladqy vk;u ,d /kuk;u gks rks /kkrq dk uke ogh fy[krs gSa tks rRo dk uke gksrk gSA mnkgj.kkFkZ] 

 /kukosf'kr ladqy vk;u esa Co dks dksckYV rFkk Pt dks IySfVue dgrs gSaA ;fn ladqy vk;u ,d _.kk;u gks 

 rks /kkrq ds uke ds vUr esa vuqyXu&,sV (ate) yxk;k tkrk gSA mnkgj.kkFkZ] ladqy _.kk;u [Co(SCN)4]2– 

 esa Co dks dksckYVsV dgrs gSaA dqN /kkrqvksa ds fy, muds ladqy _.kk;uksa ds uke esa /kkrq ds ysfVu uke 

 iz;qDr gksrs gSa] mnkgj.kkFkZ] Fe ds fy, QsjsVA  

 

   vk;ju (Fe)  QSjsV   ysM (Pb)   IyecsV 

   flYoj (Ag)  vtZsUVsV   fVu (Sn)  LVSusV 

   xksYM (Au)  vkWjssV   

mnkgj.k % [Co(NH3)4Cl2]+, VsVªk,sehuMkbZDyksjkbMksdksckYV(III).  

  (NH4)2 [Co(SCN)4], veksfu;e VsVªkFkk;kslk;usVks-S-dksckYVsV(II).   

 

 (viii) mnklhu ladqy dk uke Hkh ladqy /kuk;u dh Hkkafr gh fy[kk tkrk gSA  

  mnkgj.k %   [CrCl3(py)3], VªkbZDyksfjMksfVªl~¼fifjfMu½Øksfe;e (III).  

 

 (ix) iwoZyXu lei{k rFkk foi{k] fudVorhZ rFkk foifjr T;kferh fLFkfr dks crkrs gSA  

 

  mnkgj.k % [Pt(NH3)2Cl2], lei{k rFkk foi{k Mkb,sEehuMkbDyksfjMksIySfVue (II) gksrk gSaA 

    [CoCl2(NH3)4]+, lei{k rFkk foi{k VsVªk,sEehuMkbDyksfjMksdksckYV (III) gksrk gSA 

                    

        lei{k                                   foi{k 

 (x) ;fn ;gk¡ fdlh Hkh izdkj dk ty fØLVyhd̀r gksrk gS rks bls ukedj.k esa fxuk tkrk gSA mnkgj.k ds fy,  

  [Cr(H2O)4Cl2]Cl.2H2O :  VsVªk,DokMkbZDyksfjMks Øksfe;e(III) DyksjkbM-2-ty ;k   

     VsVªk,DokMkbZDyksfjMk Øksfe;e(III) DyksjkbM MkbZgkbMªsVA  

[k.M (C) : ouZj fl)kUr 

 ouZj fl)kUr % 

 milgla;kstu ;kSfxdks] Co(III) ,sEehu rFkk nwljs ;kSfxd tSls Pt(IV) ,sEehu ;kSfxd tks fd oSKkfudksa ds }kjk cuk;s 

x;s Fks] ds izsf{kr xq.kksa dh O;k[;k ds fy, dbZ fl)kUr fn, x;s muesa ls dksbZ Hkh larks"ktud fl)kUr ugha FkkA dsoy 

1893, esa ouZj us ouZj milgla;kstu fl)kUr fn;k tks fd lHkh ladqy ;kSfxdksa ds lHkh izsf{kr xq.kksa dh O;k[;k dj 

ldrk gSA bl fl)kUr ds vuqlkj] vf/kdrj rRo nks rjg dh la;kstdrk iznf'kZr djrs gSa& 

 (a) izkFkfed la;kstdrk rFkk    (b) f)rh;d la;kstdrk 
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(a) izkFkfed la;kstdrk % ;g /kkrq vk;u dh vkWDlhdj.k voLFkk ls lacf/kr gSA bls /kkrq dh eq[; ;k vk;fud ;k 

vk;uu la;kstdrk Hkh dgrs gSA ;g _.kkRed vk;u ls larq"V gksrh gSA izkFkfed la;kstdrkvksa dks fcUnq js[kk ls 

iznf'kZr fd;k tkrk gSA  

(b) f}rh;d vFkok lgk;d la;kstdrk % bls dsUnzh; /kkrq vk;u dh leUo; la[;k (lkekU;r% C.N. ladsr ds :i esa) Hkh 

dgrs gSA bls vuvk;uhr vFkok vuvk;fud la;kstdrk ¼mnk- milgla;kstd & lgla;kstd izdkj ds cU/k½ Hkh dgrs 

gSA ;g la;kstdrk ;k rks _.kkRed vk;u ;k mnklhu v.kqvksa tks fd ,dkdh bysDVªkWu ;qXe j[krs gSA ¼mnk - H2O, 

NH3 vkfn½ vFkok dHkh&dHkh /kukosf'kr lewg ls larq"V gksrh gSA fyxsUM tks leUo; la[;k dks lUrq"V djrs gSa lh/ks 

gh /kkrq ijek.kq ;k vk;u ls tqM+s jgrs gSa rFkk bUgsa eksVh js[kkvksa }kjk iznf'kZr fd;k tkrk gSA  

 

 izR;sd rRo dh] izkFkfed rFkk f}rh;d nksuks çdkj dh la;kstdrkvksa dks lar q"V djus dh izo`fr gksrh gSA bl Øe esa 

vko';drk vuqlkj _.kkosf'kr vk;u }sr O;ogkj n'kkZrk gS] vFkkZr~ ;g izkFkfed rFkk f}rh;d nksuksa la;kstdrkvksa dks 

larq"V dj ldrs gSa] pw¡fd izR;sd ifjfLFkfr esa dsUnzh; /kkrq vk;u dh leUo; la[;k dks larq"V djuk vko';d gSA  

 bl nksgjs ¼}sr½ O;ogkj dks eksVh o fcUnq nksuksa js[kkvksa ls crk;k tkrk gSA mnk- ds fy,, [CoCl(H2O)5]Cl2 dks fuEu 

izdkj ls iznf'kZr fd;k tkrk gSA  

  izR;sd /kkrq dh f}rh; la;kstdrk fuf'pr la[;k esa gksrh gSA mnkgj.k ds fy, dksckYV(III) rFkk IysfVue(IV) dh N% 

f}rh;d la;kstdrk gksrh gSa rFkk dkWij(II) dh f}rh;d la;kstdrk pkj gksrh gSA ,d fuf'pr vkWDlhdj.k voLFkk esa 

/kkrq dh leUo; la[;k lkekU;r% fuf'pr jgrh gSa ysfdu dqN /kkrq,¡] fdlh fuf'pr vkWDlhdj.k voLFkk esa ,d ls 

vf/kd leUo; la[;k izkIr djrh gSaA  

 f}rh;d la;kstdrk }kjk cU/ks gq, vk;u@lewg fofHkUu leUo; la[;k ds laxr fo'ks"k vfHkyk{kf.kd f=kfoe (spatial) 

foU;kl j[krs gSA vk/kqfud Hkk"kk esa bl izdkj dk f=kfoe (spatial) foU;kl leUo; cgqQyd dgykrk gS rFkk bldh 

fofHkUu lEHkkouk,¡ fuEu gSa % 

  leUo; la[;k = 2  js[kh;     leUo; la[;k = 3  f=kdks.kh;  

  leUo; la[;k = 4  prq"Qydh; vFkok oxZ leryh;  leUo; la[;k = 6  v"VQydh; 

 nks rjg dh la;kstdrkvksa ds chp foHksn djus ds fy, ouZj us [ ] dks"Bd fn;k ftlesa mu ijek.kqvksa dks ifjc) djrs 

gSa tks milgla;ksth ladqy cukrs gSa rFkk ftUgsa ge vk;uhdr̀ ugha dj ldrs gSA 

 mijksDr ifjdYiuk ds vk/kkj ij ouZj us CoCl3. 6NH3, CoCl3. 5NH3 rFkk CoCl3.4NH3 dks Øe'k% 

[Co(NH3)6]Cl3, [Co(NH3)5Cl]Cl2 rFkk [Co(NH3)4Cl2]Cl ds :i esa] milgla;ksth ;kSfxd fn;sA dks"Bd ds vUnj 

okyk Hkkx leUo; lÙkk (ladqy) rFkk dks"Bd ds ckgj okyk Hkkx izfr vk;u ¼eqDr vk;u½ dgykrk gSA mlus vkxs 

ifjdYiuk nh] fd laØe.k /kkrqvksa ds milgla;ksth ;kSfxdksa esa v"VQydh;] oxZ leryh; rFkk prq"Qydh; vkdf̀r 

lcls lkekU; gksrh gSA bl izdkj, [Co(NH3)6]3+, [CoCl(NH3)5]2+, [CoCl2(NH3)4]+ v"VQydh; gS] tcfd 

[Ni(CO)4] o [PtCl4]2– Øe'k% prq"Qydh; o  oxZ&leryh; gksrs gSaA 
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Tab4 

Ø-la- ouZj ladqy vk/kqfud uksVs'ku~ vk;uhdj.k f}rh; la;kstdrk izkFkfed la;kstdrk 

1  CoCl3.6NH3 [Co(NH3)6]Cl3 [Co(NH3)6]3++3Cl– N% (NH3) rhu (Cl–) 

2  CoCl3.5NH3 [Co(NH3)5Cl]Cl2 [Co(NH3)5Cl]2++2Cl– ik¡p (NH3) rFkk ,d (Cl–) 
rhu (Cl–)+ }sr 

izof̀Ùk okyk ,d (Cl–) 

3  CoCl3.4NH3 [Co(NH3)4Cl2]Cl [Co(NH3)4Cl2]++ Cl– pkj (NH3) rFkk nks (Cl–) 
rhu (Cl–) + }sr 

izof̀Ùk okys nks (Cl–) 

4  CoCl3.3NH3 [Co(NH3)3Cl3] [Co(NH3)3Cl3] rhu (NH3) rFkk rhu (Cl–) 
rhu (Cl–) lHkh }sr 

izof̀Ùk okys 
 

 

 mijksDr lkj.kh ls ;g Li"V gS fd (i) 1, 2 o 3 ladqyksa ds foy;uksa dh pkydrk] fo|qr vi?kV~; ds vk;uksa ds 

vuqikr Øe'k% 1 : 3, 1 : 2, 1 : 1  ds vuqlkj gksrh gS vr% budh pkydrk ds c<+rs gq, Øe dks iznf'kZr fd;k tk 

ldrk gS (  

 CoCl33NH3 < CoCl3. 4NH3 < CoCl3.5NH3 < CoCl3.6NH3 rFkk (ii) ladqy 1, 2 o 3  flYoj ukbVªsV ds lkFk 

vfHkd̀r gksdj Øe'k% 3, 2 o 1 eksy flYoj DyksjkbM dk lQsn vo{ksi nsrs gSaA   

F1 çHkkoh ijek.kq Øekad fu;e ¼flMfod~ }kjk fn;k x;k½ %  

 izHkkoh ijek.kq Øekad (EAN) = /kkrq ijek.kq@vk;u esa mifLFkr bysDVªkWu dh la[;k + fyxsUM }kjk nku fd;s x;s 

bysDVªkWu dh la[;kA 

vFkok 

 çHkkoh ijek.kq Øekad (EAN) = dsUnzh; /kkrq dk ijek.kq Øekad – dsUnzh; /kkrq dh vkWDlhdj.k voLFkk + fyxsUM }kjk 

nku fd;s x, bysDVªkWu dh la[;kA 

 og ladqy ftlesa dsUnzh; ijek.kq dk izHkkoh ijek.kq Øekad (EAN) vxyh fudVorhZ mRd̀"V xSl ds ijek.kq Øekad ds 

cjkcj gks og vfrfjDr LFkkf;Ro fy, gksrk gSA 
  

mnk- Cr(24) ladqy : [Cr(CO)6] Cr0 dh vkWDlhdj.k voLFkk  

 izHkkoh ijek.kq Øekad = 24 – 0 + 2 × 6 = 36  

 Fe(26) ladqy : [Fe(CN)6]4– Fe+ 2 dh vkWDlhdj.k voLFkk  

 izHkkoh ijek.kq Øekad  = 26 – 2 + 2 × 6 = 36  

fVIi.kh : vf/kdrj ladqyksa esa çHkkoh ijek.kq Øekad (EAN), fu;e ekU; ugha gksrk gS ysfdu /kkrq dkcksZfuyksa esa ,d vFkok nks 

vioknksa dks NksM+dj ;g fu;e ekU; gksrk gSA  
 

[k.M (D) & (E) : la;kstdrk ca/k fl)kUr $ fØLVy {ks=k fl)kar (Hkkx-I & II)  

 milgla;kstd ;kSfxdksa esa vkca/ku %  

 milgla;kstd ;kSfxdksa esa vkca/ku dh izdf̀r dk o.kZu loZizFke vYÝsM&ouZj (Alfred-Werner) us fd;k FkkA ijUrq 

;g fl)kUr fuEu vk/kkjHkwr iz'uksa dk mÙkj ugha ns ldk& 

 (a) D;ksa dqN gh rRoksa esa milgla;kstd ;kSfxd cukus dk fof'k"V xq.k ik;k tkrk gS \ 

 (b) milgla;kstd ;kSfxdksa ds vkca/kksa esa fn'kkRed xq.k D;ksa ik, tkrs gSa \ 

 (c) D;ksa milgla;kstd ;kSfxdksa esa fof'k"V pqEcdh; rFkk /kqzo.k ?kw.kZd xq.k ik, tkrs gSa \ 

 milgla;kstd ;kSfxdksa esa vkca/ku dh izd`fr dks le>us ds fy, vusd fl)kUr fn, x, % tSls la;kstdrk vkca/k 

fl)kUr (VBT), fØLVy {ks=k fl)kUr (CFT), fyxsUM {ks=k fl)kUr (LFT) ] vkf.od d{kd fl)kUr (MOT)A  
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la;kstdrk cU/k fl)kUr % 

 1931 esa fyukWl ikWfyax us milgla;ksth ;kSfxdksa dks le>kus ds fy, la;kstdrk cU/k fl)kUr, VBT esa foLrkj fd;kA 

,d yqbZl {kkj ¼fyxsUM½ rFk ,d yqbZl vEy ¼/kkrq vFkok /kkrq vk;u½ ds chp vfHkfØ;k dj ,d ladqy dk fuekZ.k 

fd;k x;k rFkk buds chp milgla;ksth cU/k ds fuekZ.k }kjk milgla;ksth ;kSfxdksa ds cuus dks le>k;k x;kA bl 

izfr:i esa /kkrq ijek.kq ;k vk;u ds (n-1) d, ns, np ;k ns, np, nd d{kdksa ds ladj.k dks iz;qDr dj fuf'pr 

T;kfefr ds rqY;kad d{kdksa dk lewg izkIr djrs gSa] ftlls v"VQydh;] oxZ leryh; rFkk prq"Qydh; lajpuk,¡ 

rFkk ladqyksa ds pqEcdh; xq.k izsf{kr fd;s tk ldrs gSA v;qfXer bysDVªkWu dh la[;k dk ekiu ;kSfxd ds pqEcdh; 

vk?kw.kZ ls gksrk gS tks ;g n'kkZrk gS fd dkSuls d-d{kd ladj.k esa iz;qDr fd;s x;sA bu ladfjr d{kdksa dks fyxsUM 

d{kdksa ds lkFk vfrO;kiu djus fn;k tkrk gS rkfd cU/ku ds fy, nkrk bysDVªkWu ;qXe ns ldsA  

 

Tab5 fofHkUu leUo; la[;k ds lkFk ladj.k ds izdkj fuEufyf[kr lkj.kh esa iznku fd;s x;s gSaA   

/kkrq dh leUo; la[;k ladj.k ds izdkj ladqy dh vkdf̀r d-d{kd ds çdkj 

2 sp 
js[kh; – 

4 sp3 
prq"Qydh; – 

4 dsp2 
oxZ leryh; 2 2x y

d


 

4 d3s 
prq"Qydh; dxy, dyz, dxz 

5 sp3d 
f=kHkqth; f}fijkfeMh; 2z

d  

5 dsp3 
oxZ f}fijkfeMh; 2 2x y

d


 

6 sp3d2 
v"VQydh; 2 2x y

d


     2z
d  

6 d2sp3 
v"VQydh; 2 2x y

d


     2z
d  

 

 ;g ik;k x;k gS fd] /kkrq ds ladj.k ds izdkj rFkk lEcfU/kr ladqy dh vkd`fr dks vklkuh ls crk;k tk ldrk g S 

;fn ladqy ds dqN vfHky{k.k tSls pqEcdh; izd`fr] T;kferh vFkok leko;ork ¼iznf'kZr djsa vFkok ugha½ vkfn Kkr 

gksA  

 leUo; la[;k 6 : 

 izfrpqEcdh; v"VQydh; ladqy [Co(NH3)6]3+ esa dksckYV vk;u +3 vkWDlhdj.k voLFkk esa gS rFkk bldk bysDVªkWfud 

foU;kl uhps n'kkZ;s vuqlkj gSA 

 Co3+ , [Ar]3d6      

 [Co(NH3)6]3+    

 ¼vUr% d{kh; ;k  d2sp3 ladfjr d{kd] N% NH3 v.kqvksa ls izkIr N% bysDVªkWu ;qXe  

 fuEu pØ.k ladqy½ 
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 bl izdkj ladqy dh T;kferh v"VQydh; gS rFkk v;qfXer bysDVªkWuksa dh vuqifLFkfr ds dkj.k ;g izfrpqEcdh; gSA 

bl ladqy ds fuekZ.k ds fy, ladj.k esa vkarfjd d-d{kd (3d) iz;qDr gksrs gSa] ladqy vkarfjd d{kd ladqy rFkk 

fuEu izpØ.k@pØ.k ladqy vFkok pØ.k ;qXe ladqy dgykrk gSA  ladqy] [FeF6]4–  vuqpqEcdh; gSA rFkk ladj.k 

(sp3d2) esa ckÐ; d{kd (4d) iz;qDr gksrs gSA blfy, ;g ckÐ; d{kd ;k mPp pØ.k ;k pØ.k eqDr ladqy (spin 

free complex) dgykrk gSA 

 Fe2+ , [Ar]3d6   

 [FeF6]4–   

      sp3d2 ladfjr d{kd(   N% F– vk;uksa ls izkIr N% bysDVªkWu ;qXe 

 leUo; la[;k 5 :  

 oxZ fijkfeMh; ladqy [Fe(CO)5] esa vk;ju dh vkWDlhdj.k voLFkk 0 gSA  

 Fe0 [Ar] 3d64s2    ;  

 [Fe (CO)5]  

 ;kSfxd izfrpqEcdh; gS D;ksafd blesa 0 v;qfXer bysDVªkWu gSA  
 

 leUo; la[;k 4 :  

 vuqpqEcdh;] prq"Qydh; ladqy] [NiCl4]2–  esa fudy  +2 vkWDlhdj.k voLFkk esa gS rFkk /kkrq vk;u dk bysDVªkWfud 

 foU;kl 3d8 gSA bldk bysDVªkWfud foU;kl fp=k esa n'kkZ;s vuqlkj gSA  

 Ni2+, [Ar]3d8  

  [NiCl4]2–   

      sp3 ladfjr d{kd(   pkj Cl– vk;u ls izkIr pkj bysDVªkWu ;qXe   

 ;kSfxd vuqpqEcdh; gS] D;ksafd ;g nks v;qfXer bysDVªkWu j[krk gSA 

 blh izdkj ladqy [Ni(CO)4] dh prq"Qydh; T;kferh gksrh gSa rFkk ;g dksbZ v;qfXer bysDVªkWu ugha j[krk gS vr% 

;g izfrpqEcdh; gSA  bldk bysDVªkWfud foU;kl fp=k esa n'kkZ;s vuqlkj gSA  

 Ni0,[Ar] 3d8 4s2   

 [Ni(CO)4]   

       sp3 ladfjr d{kd(  pkj CO v.kq ls izkIr pkj bysDVªkWu ;qXe 

 Pd(II) rFkk Pt (II) ds ladqy pkj milgla;kstdrk j[krs gS rFkk oxZ leryh; o izfrpqEcdh; gksrs gSaA bl izdkj dk 

foU;kl Ni(II) ladqy ds fy, Hkh lkekU;r% ik;k tkrk gSA mnkgj.kkFkZ( [Ni(CN)4]2– esa (;gk¡ Ni +2 vkWDlhdj.k voLFkk 

esa gSa rFkk bySDVªkWfud foU;kl 3d8 gSa)A ftrus T;knk eqDr vk;u ftrus le; rd vk| voLFkk esa gksaxs izR;sd fLFkfr 
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esa vuqpqEcdh; gksxsaA ysfdu cUèku dh rLohj dks le>kus ds fy, bysDVªkWu ;qXeu ds lkFk&lkFk fyxsUM & /kkrq & 

fyxs.M dks.k] 90º, dks Hkh lfEefyr djuk gksxkA ;g ca/ku izfØ;k ladj.k ds }kjk gk srh gS ftlesa ,d (n–1) d, ,d 

ns rFkk nks np d{kd feydj dqy pkj rqY; dsp2 ladfjr d{kd cukrs gSa] tks fd oxZ ds dksuksa dh vksj fufnZ"V gksrs 

gSaA ;g d{kd fyxsUM ds lkFk la;ksth milgla;kstd  cUèk cukrs gS ftlesa fyxsUM }kjk cfU/kr bysDVªkWu ;qXe /kkrq 

vk;u dks fn;s tkrs gSaA [PtCl4]2– esa Pt(II) dk bysDVªkWfud foU;kl  fp=k esa n'kkZ;s vuqlkj gSA  

 Pt2+, [Xe]4f14 5d8   

 [PtCl4]2–     

          dsp2 ladfjr d{kd( pkj Cl– ls izkIr pkj bysDVªkWu ;qXe 

 

 blh çdkj fuEu js[kkfp=k esa [Ni(CN)4]2– ds fy, ladj.k ;kstuk dks n'kkZ;k x;k gSaA 

 Ni2+, [Ar]3d8  

 [Ni(CN)4]2–   

          dsp2 ladfjr d{kd( pkj CN– ls izkIr pkj bysDVªkWu ;qXe  

 ;g ik;k x;k gS fd [Cu(NH3)4]2+ oxZ leryh; gS rFkk 4p-d{kd esa ,d v;qfXer bysDVªkWu lfgr vuqpqEcdh; gksrk 

 gSA ladj.k ;kstuk fuEu çdkj gS& 

 Cu2+, [Ar]3d9   

 [Cu(NH3)4]2+    

          dsp2 ladfjr d{kd( pkj NH3 v.kq ls izkIr pkj bysDVªkWu ;qXe 
  

 fVIi.kh : [Ni(CN)5]3– izfrpqEcdh; gksrk gSa ftuesa nks izdkj dh Ni – C cU/k yEckbZ;k¡ gksrh gSA muesa ls pkj dh cU/k 

yEckbZ;k¡ leku gksrh gS o ik¡posa dh fHkUu gksrh gSA [Ni(CN)5]3– ds fy, ladj.k fuEu rjg ls n'kkZ;k tkrk gSA 

  Ni2+, [Ar]3d8  

 [Ni(CN)5]3–   

         dsp3 ladfjr d{kd (  ik¡p CN– vk;u ls izkIr ik¡p ,dkdh bysDVªkWu ;qXe 

   oxZ fijkfeMh;  

 ;|fi la;kstdrk ca/k (VB) fl)kUr milgla;ksth ;kSfxdksa ds fuekZ.k] lajpuk rFkk pqEcdh; O;ogkj dks foLrkj ls 

crkrk gSA ijUrq blesa dqN fuEu dfe;k¡ Hkh ik;h x;h gS % 
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1. blesa vusd izdkj ds iwokZuqeku fy;s tkrs gSA  

2. ;g pqEcdh; vk¡dMksa ds fy, dksbZ ek=kkRed O;k[;k ugha djrk gSA 

3. ;g milgla;ksth ;kSfxdksa ds LisDVªy (jax) xq.kksa ds ckjs esa dqN ugha crkrk gSA 

4. ;g milgla;ksth ;kSfxdksa ds Å"ekxfrdh; vFkok cyxfrdh LFkkf;Ro dh ek=kkRed O;k[;k ugha djrk gSA  

5. ;g 4-milgla;ksth ladqyksa okys prq"Qydh; rFkk oxZ leryh; lajpukvksa ds ckjs esa lgh vuqeku ugha crkrk gSA 

6. ;g izcy rFkk nqcZy fyxsUM ds chp foHksnu ugha djrk gSA 
 

fØLVy {ks=k fl)kUr % 

 milgla;kstd ;kSfxdksa ds la;kstdrk ca/k fl)kUr (VBT) dh dfe;ksa dks ,d lhek rd fØLVy {ks=k fl)kUr (CFT)  

}kjk nwj fd;k tk ldrk gSA  

(i)  fØLVy {ks=k fl)kUr (CFT) ,d fLFkj oS|qr ekWMy gS ftlds vuqlkj /kkrq&fyxsUM vkca/k vk;fud gksrs gSa tks dsoy 

/kkrq vk;u rFkk fyxsUM ds e/; fLFkjoS|qr vU;ksU; fØ;kvksa }kjk mRiUu gksrs gSaA  

(ii)  _.kk;uksa dh fLFkfr esa fyxsUM dks ,d fcUnq vkos'k ds :i esa ,oa mnklhu v.kqvksa dh fLFkfr esa fyxsUM dks f}/kqzoksa ds 

:i esa ekuk tkrk gSA  

(iii) fdlh foyfxr xSlh; /kkrq ijek.kq@vk;u ds ik¡pksa d-d{kdksa dh ÅtkZ dk eku leku gksrk gS vFkkZr~ ;s viHkza'k 

(degenerate) voLFkk esa gksrs gSaA ;g viHkza'k voLFkk rc rd cuh jgrh gS tc rd fd /kkrq ijek.kq@vk;u ds pkjksa 

vksj _.kkos'kksa dk ,d xksyh;r% lefer {ks=k jgrk gSA ijUrq fdlh ladqy esa _.kkosf'kr {ks=k] fyxsUM (;k rks _.kk;u 

;k fdlh f}/kqzoh; v.kq ds _.kkRed Hkkx tSls NH3 ;k H2O) ds dkj.k gksrk gS rks ;g vlefer gks tkrs gS vkSj d-

d{kdksa dh viHkza'krk (degeneracy) lekIr gks tkrh gSA blds ifj.kkeLo:i d-d{kdksa dk foikVu gks tkrk gSA ;g 

foikVu (spitting) fØLVy {ks=k dh izd`fr ij fuHkZj djrk gSA  

(a) v"VQydh; milgla;kstd lewgks a esa fØLVy {ks=k foikVu %  

(i)  ,d v"VQydh; milgla;kstu e.My] ftlesa /kkrq ijek.kq@vk;u N% fyxsUM }kjk f?kjk jgrk gS] blesa /kkrq ds d-

d{kdksa ds bysDVªkWuksa rFkk fyxsUM ds bysDVªkWuksa (;k _.kkos'k) ds e/; izfrd"kZ.k gksrk gSA  

(ii)  tc /kkrq dk d-d{kd fyxsUM ls nwj u gksdj lh/kk fufnZ"V gksrk gS rks izfrd"kZ.k vf/kd gksrk gSA bl izdkj 

2 2x – y
d rFkk 2z

d d{kd] tks fyxsUM dh fn'kk okys v{kksa ij gSa] vf/kd izfrd"kZ.k vuqHko djrs gSa rFkk mudh ÅtkZ esa 

o`f) gks tkrh gS ,oa dxy , dyz vkSj dxz d{kd] tks v{kksa ds e/; fufnZ"V gksrs gSa] dh ÅtkZ xksyh; fØLVy {ks=k dh 

vkSlr ÅtkZ dh rqyuk esa ?kV tkrh gSA (iii) bl izdkj v"VQydh; ladqy esa fyxsaM bysDVªkWu rFkk /kkrq bysDVªkWuksa ds 

e/; izfrd"kZ.k ds dkj.k d-d{kdksa dh viHkza'krk (degeneracy) u"V gks tkrh gS rFkk rhu fuEu ÅtkZ okys] t2g d{kdksa 

rFkk nks mPp ÅtkZ okys] eg d{kdksa ds nks leqPp; curs gSaA 

(iv) bl izdkj leku ÅtkZ okys d{kdksa dk] fyxsUM dh fuf'pr T;kferh esa mifLFkfr ls nks leqPp;ksa esa foikVu fØLVy 

{ks=k foikVu (crystal fiedl splitting) dgykrk gS rFkk leqPp;ksa dh ÅtkZ ds vUrj dks o (;gk¡ o v/kksfyf[kr 

v"VQyd (octahedral) ds fy, gS) ls n'kkZrs gSaA bl izdkj nks eg d{kdksa dh ÅtkZ esa (3/5)o ds cjkcj o`f) gksrh gS 

rFkk rhu t2g d{kdksa dh ÅtkZ esa (2/5) o ds cjkcj deh vkrh gSA  
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fp=k % v"VQydh; milgla;kstu lewgksa esa fØLVy {ks=k foikVu 

 fØLVy {ks=k foikVu] o fyxsUM rFkk /kkrq vk;u ij fo|eku vkos'k ls mRiUu {ks=k ij fuHkZj djrk gSA dqN fyxsUM 

izcy {ks=k mRiUu dj ldrs gSa rFkk bl ifjfLFkfr esa foikVu vf/kd gksrk gS tcfd vU;] nqcZy {ks=k mRiUu djrs gSa 

ftlds QyLo:i d-d{kdksa dk foikVu de gksrk gSA lkekU;r% fyxsUM dks muds c<+rh gqbZ {ks=k izcyrk ds Øe esa 

,d Js.kh esa fuEukuqlkj O;ofLFkr fd;k tk ldrk gSA  

 I– < Br– < S2– < SCN– < Cl– < NO3
– < N3

– < F– < OH– < EtOH < C2O4
2– < H2O < NCS– < EDTA <  

NH3 < en < bipy (2, 2’-ckbfijhfMu) < NO2
– < PPh3 < CN– < CO 

* gSykbM nkrk < O nkrk < N nkrk < C nkrk  

 bl izdkj dh Js.kh LisDVªeh jklk;fud Js.kh (spectrochemical series) dgykrh gSA ;g fofHkUu fyxsUM ds lkFk cus 

ladqyksa }kjk izdk'k ds vo'kks"k.k ij vk/kkfjr izk;ksfxd rF;ksa }kjk fu/kkZfjr Js.kh gSA d4 bysDVªkWfud foU;kl ds izk:i  

esa prqFkZ bysDVªkWu eg d{kd esa LFkku xzg.k djrk gS ¼gq.M ds fu;ekuqlkj½ vFkok igys ls mifLFkr t2g d{kdksa ds 

bysDVªkWu ds lkFk ;qfXer gks tkrk gSA buesa ls dkSulh lEHkkouk curh gS ;g fØLVy {ks=k foikVu] o rFkk ;qXeu 

ÅtkZ P (P ,d d{kd esa bysDVªkWu ;qXeu ds fy, vko';d ÅtkZ gSA½ ds rqyukRed ifjek.k ij fuHkZj djrk gSA 

blds fy, nks laHkkouk, fuEu gS % 

(i)  ;fn o < P, gks rks prqFkZ bysDVªkWu fdlh ,d eg d{kd esa tk;sxk rFkk vfHkfoU;kl t32geg
1 izkIr gksxkA fyxsUM ftuds 

fy, o < P gksrk gS] nqcZy {ks=k fyxsUM dgykrs gSa vkSj ;s mPp pØ.k @ izpØ.k (high spin) ladqy cukrs gSaA  

(ii)  ;fn o > P gks rks] ;g ÅtkZ dh n`f"V ls vf/kd vuqdwy gksrk gS] vr% pkSFkk bysDVªkWu fdlh ,d t2g d{kd esa tk,xk 

ftlls bysDVªkWfud foU;kl t2g
4 eg

0  izkIr gksxkA fyxsUM tks bl izdkj dk izHkko mRiUu djrs gSa izcy {ks=k fyxsUM 

(strong field ligands) dgykrs gSa rFkk ;s fuEu pØ.k @ izpØ.k (low spin) ladqy cukrs gSaA  

 fØLVy {ks=k LFkk;hdj.k ÅtkZ (C.F.S.E.) dh x.kuk % 

F2 lw=k :  C.F.S.E. = [– 0.4 (n) t2g + 0.6 (n) eg] o + n*P.   

 tgk¡ n rFkk n Øe'k% t2g o eg d{kdksa esa bysDVªkWukas dh la[;k gS rFkk  o v"VQydh; ladqy ds fy, fØLVy {ks=k 

foikVu ÅtkZ gSA n* lkekU; viHkza'k foU;kl dh rqyuk esa fyxsUM ds dkj.k cus vfrfjDr bysDVªkWu ;qXeksa dh la[;k 

dks crkrk gSaA  

, (b) prq"Qydh; milgla;kstu lewgksa esa fØLVy {ks=k foikVu 

 prq"Qydh; lgla;kstu e.MYk ds fuekZ.k esa] d d{kdksa dk foikVu v"VQydh; ds foifjr rFkk de gksrk gSA leku 

/kkrq] leku fyxsUM rFkk leku /kkrqµfyxsUM nwjh ds fy,] ;g ik;k x;k gS fd  t = (4/9)o, ;g fuEu nks dkj.kksa ls 

crk;k tk ldrk gSA  
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 (i) ;gk¡ N% ds LFkku ij dsoy pkj fyxsUM gS rFkk fyxsUM {ks=k vius vkdkj dk dsoy nks frgkbZ gks tkrk gS 

 blçdkj fyxsUM {ks=k foikVu Hkh nks frgkbZ jg tkrk gSA  

 (ii) d{kdksa dh fn'kk] fyxsUM dh fn'kk ds vuqfn'k ;k lEikrh ugha gksrh gS] ;g Hkh fØLVy {ks=k foikVu dks iqu% 

yxHkx nks frgkbZ de dj nsrk gSA vr% t = 
2

3
 × 

2

3
 = 

4

9
o   

 vr% d{kdksa dh foikVu ÅtkZ bruh vf/kd ugha gksrh tks bysDVªkWuksa dks ;qXeu ds fy, ck/; djsA blhfy,] fuEu 

pØ.k@izpØ.k (low spin) foU;kl cgqr de ik;s tkrs gSA 

 

fp=k % prq"Qydh; milgla;kstu lewgksa esa fØLVy {ks=k foikVu 
 

 pw¡fd t < o, fØLVy {ks=k foikVu v"VQydh; ladqy ds fuEkkZ.k ds vuqdqy gksrk gSA 

(c) oxZ leryh; ladqyksa esa fØLVy {ks=k foikVu %  

 fyxsUM dh oxkZ leryh; O;oLFkk dks ,d v"VQyfd; {ks=k ls izkIr fd;k x;k gS] ftlesa z-v{k ds vuqfn'k nks 

foi{k&fyxsUM dks i`Fkd fd;k x;k gSA bl çØe esa eg rFkk t2g leqPp;ksa ds d{kdksa dh ÅtkZ esa o`f) gksrh gS vFkkZr~ 

;g d{kd vf/kd le; rd leHkaz'k ugha jgrs gSaA  

 fp=k esa dsUnzh; /kkrq ijek.kq ds pkjksa vksj 4 fyxsUM oxZ leryh; O;oLFkk esa n'kkZ;s x;s gSA tSls–tSls fyxsUM v{k ds 

ikl vkrs gS] dx2 – y2 d{kd lokZf/kd vU;ksU; vuqHko djrs gSA vr% bu d{kdksa dh ÅtkZ lokZf/kd gksxhA dxy d{kd 

leku ry esa] ijUrq fyxsUM ds e/; gksrs gS( vr% budh vf/kd ÅtkZ gksxh rFkk dx2 – y2 d{kdksa dh rqyuk esa çHkko de 

gksxkA nwljh vksj] z-v{k ds vuqfn'k] fyxsUM dh vuqifLFkfr ds dkj.k dz2 d{kd] vf/kd LFkk;h gks tkrs gS rFkk dxy 

d{kd dh rqyuk esa] de ÅtkZ j[krs gSA blh çdkj] dyz rFkk dxz vf/kd LFkk;h gks tkrs gSaA prq"Qydh; {ks=k rFkk 

v"VQydh; {ks=k ds lkFk] oxZ leryh; milgla;kstu lewgksa esa fØLVy {ks=k foikVu ÅtkZ Lrj vkjs[k fuEu fp=k 

}kjk n'kkZ;k tk ldrk gSA  
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 sp dk eku o dh rqyuk esa vf/kd ik;k tkrk gS D;ksafd oxkZdkj leryh; ladqy esa dxz rFkk dyz d{kd dsoy nks 

fyxsUM ds lkFk vU;ksU; fØ;k djrs gS ¼vFkok lh/ks lEidZ esa vkrs gS½ tcfd v"VQydh; ladqy esa ;g dsoy pkj 

fyxsUM ds lkFk gksrk gSA vr% sp, 1.3o ds cjkcj ik;k tkrk gSA bl çdkj]  

  sp = (1 + 2 + 3) > o  rFkk  sp = 1.3 o. 

[k.M (F) : fØLVy {ks=k fl)kUr ds vuqiz;ksx (ladqy dk pqEcdh; vk?kw.kZ] ladqy dk jax] lhek] ladqy dk LFkkf;Ro)  

milgla;ksth ;kSfxdksa ds fy, pqEcdh; xq.k % 

 leUo; e.My dh izd̀fr dks le>us ds fy, vfrfjDr tkudkjh pqEcdh; lqxzkfgrk ekiu }kjk iznku dh tkrh gSA 

milgla;ksth ;kSfxd lkekU;r% vkaf'kd :i ls Hkjs gq,s d-d{kd j[krs gSa rFkk ;g vfHkyk{kf.kd pqEcdh; xq.k n'kkZrs gSa 

tks fd /kkrq dh vkWDlhdj.k voLFkk] bysDVªkWu foU;kl] dsUnzh; /kkr q dh leUo; la[;k rFkk fyxsUM {ks=k dh izdf̀r ij 

fuHkZj djrs gSA milgla;ksth ;kSfxdksa ds pqEcdh; vk?kw.kZ dks izk;ksfxd :i ls tkuuk lEHko gksrk gSa ftls fd bu 

;kSfxdksa dh lajpukvksa dks le>kus ds fy, dke esa ysrs gSaA 

 fdlh ladqy esa v;qfXer bysDVªkWu dh la[;k dks /kkrq vk;u ds vfHkfoU;kl] bldh leUo; la[;k rFkk lEcfU/kr 

fyxsUM dh izd`fr ¼LisDVªksjklk;fud Js.kh ls izcy vFkok nqcZy½ ls vklkuh ls ifjdfyr fd;k tk ldrk gSa rFkk 

blds i'pkr~ ladqy dk pqEcdh; vk?kw.kZ fuEu lw=k dks iz;qDr dj vklkuh ls ifjdfyr dj ldrs gSA 

F3 pqEcdh; vk?kw.kZ = n(n 2)  cksj eSXusVkWu ; n = v;qfXer bysDVªkWuksa dh la[;k 

 d-d{kdksa esa rhu bysDVªkWuks okys /kkrq vk;uksa tSls Ti3+(d1); V3+(d2); Cr3+(d3); ds fy, v"VQydh; ladj.k gsrq nks  

f+jDr d-d{kd ljyrk ls miyC/k gksrs gSaA bu eqDr vk;uksa rFkk buds milgla;kstu e.My dk pqEcdh; O;ogkj 

leku gksrk gSA tc rhu ls vf/kd 3d bysDVªkWu mifLFkr gksa tSls fd (d4)  Cr2+ rFkk Mn3+ ; (d5) Mn2+ rFkk Fe3+ ; 

(d6) Fe2+ rFkk Co3+ ds fy, v"VQydh; ladj.k gsrq vko';d nks fjDr d d{kd vklkuh ls miyC/k ugha gksrs (gqaM 

ds fu;ekuqlkj) gSA bl izdkj d4 , d5 rFkk d6 ifjfLFkfr;ksa esa ladj.k ds fy, nks fjDr d-d{kd 3d bysDVªkWuksa ds 

;qfXer gksus ds ifj.kkeLo:i izkIr gksrs gS ftlls Øe'k% nks] ,d o 'kwU; v;qfXer bysDVªkWu 'ks"k jg tkrs gSA  

pqEcdh; vk?kw.kZ dk vuqiz;ksx %  

 (i) vusd fLFkfr;ksa] fo'ks"krkSj ls d6 ;qDr vk;uksa ds milgla;kstd ;kSfxdksa esa] pqEcdh; vk¡dM+s] mPpre pØ.k 

 ;qXeu ls esy [kkrs gSaA ijUrq d4 vkSj d5 foU;kl okys vk;uksa ;qDr ladqyksa@Lih'kht esa tfVyrk,a ikbZ tkrh gSaA  
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 (ii) [Mn(CN)6]3– dk pqEcdh; vk?kw.kZ nks v;qfXer bysDVªkWuksa ds leku gS tcfd [MnCl6]3– dk pqEcdh; vk?kw.kZ 

 pkj v;qfXer bysDVªkWuksa ds leku gSA  

 (iii) blh izdkj [Fe(CN)6]3– dk pqEcdh; vk?kw.kZ ,d v;qfXer bysDVªkWu ds dkj.k gS tcfd [FeF6]3– dk 

 vuqpqEcdh; vk?kw.kZ ik¡p v;qfXer bysDVªkWu ds dkj.k gSA  

 (iv) [CoF6]3– pkj v;qfXer bysDVªkWu ;qDr vuqpqEcdh; ladqy vk;u gS tcfd [Co(C2O4)]3– izfrpqEcdh; gSaA  

 (v) ;g vlkekU; O;ogkj la;kstdrk vkca/k fl)kUr }kjk vkarfjd d{kd rFkk cká d{kd ladqyksa ds cuus ds 

 vk/kkj ij Li"V fd;k tkrk gSA  

 (vi) [Mn(CN)6]3– ,  [Fe(CN)6]3– rFkk [Co(C2O4)2]3– vkUrfjd d{kd ladqy gSa rFkk izR;sd esa /kkrq dh ladj.k 

 voLFkk d2sp3 gSA buesa igys nks ladqy vuqpqEcdh; rFkk rhljk izfrpqEcdh; gSA  [MnCl6]3– [FeF6]3– rFkk 

 [CoF6]3– cká d{kd ladqy gSa ftuesa /kkrq dh ladj.k voLFkk sp3d2 gS vkSj Øe'k% pkj] ikap rFkk pkj 

 v;qfXer bysDVªkWu ds lkFk budh izd`fr vuqpqEcdh; gksrh gSA  
 

milgla;ksth ;kSfxdksa esa jax %  

 laØe.k /kkrq ds milgla;ksth ;kSfxd dbZ pedhys jax j[krs gSaA fØLVy {ks=k fl)kar ds vuqlkj fyxsUM ds çHkko esa 

bysDVªkWu ds d–d laØe.k ds dkj.k jax çkIr gksrk gSA ge tkurs gSa fd inkFkZ dk jax oS|qr pqEcdh; LiSDVªe ds n'̀; 

Hkkx esa ,d fof'k"V rjax nS/;Z (400 ls 700 nm) rd ds izdk'k ds vo'kks"k.k rFkk 'ks"k rjax nS/;Z dh ijkl ds 

:ikUrj.k vFkok ijkorZu ds dkj.k gksrk gSA ,d oLrq tks lEiw.kZ n`'; çdk'k dk vo'kks"k.k dj ysrh gSa rc dkyh 

fn[kk;h nsrh gSA milgla;ksth ;kSfxdksa esa izdk'k vo'kks"k.k dh fØ;kfof/k ;g gS fd mi;qDr ¼i;kZIr½ ÅtkZ okys 

QksVksu milgla;kstu e.My dks bldh vk| voLFkk ls mÙksftr voLFkk esa mÙksftr dj ldrs gSaA ,d tyh; 

foy;u esa Ti(III) vk;u ij fopkj djus ij tks fd okLro esa [Ti(H2O)6]3+ gSaA ;g ,d v"VQydh; cSaxuh jax dk 

ladqy gS tgk¡ ladqy dh vk| voLFkk esa ,d v;qfXer bysDVªkWu t2g Lrj esa mifLFkr gksrk gS blesa vxyk mPp Lrj 

(fjDr eg Lrj) laØe.k ds fy, miyC/k gksrk gSA ;fn ;kSfxd ihys gjs çdk'k ls lacaf/kr ÅtkZ okys çdk'k dks 

vo'kksf"kr djrk gS rc ;g bysDVªkWu t2g ls eg Lrj esa mÙksftr gks tkrk gSA ifj.kkeLo:i ladqy cSxuh jax dk 

fn[kk;h nsrk gSA tyh; foy;u esa Cu (II) vk;u dh ifjfLFkfr esa] mnkgj.k ds fy, ekuk tk ldrk gSa fd ;g eg 

lewg ( 2 2 2x y z
d , d d{kd) ls dksbZ d-bysDVªkWu dks t2g lewg (dxy,  dyz, dxz) eas mÙksftr dj ldrk gSaA bl fLFkfr esa 

mPp ÅtkZ dk çdk'k çlkfjr gksrk gSa vFkkZr~ fuEu ÅtkZ dk çdk'k (yky {ks=k) vo'kksf"kr gksrk gSA tyh; foy;u esa 

dkWij (II) vk;u ds fy, ÅtkZ vUrjky t vis{kkd`r dkQh de gksrk gSA 

 uhps nh xbZ lkj.kh vo'kksf"kr rjaxnS/;Z rFkk izsf{kr fd, x;s jax ds lEcU/kksa dks crkrh gSA  
 

Tab6 dqN leUo; e.MYk esa vo'kksf"kr izdk'k dh rjaxnS/;Z o iszf{kr jaxks ds chp lEcU/k 

leUo; e.MYk vo'kksf"kr izdk'k dh rjax nS/;Z (nm)  vo'kksf"kr izdk'k dk jax leUo; e.MYk dk jax 

[CoCl(HN3)5]2+ 535 ihyk cSaxuh 

[Co(NH3)5(H2O)]3+ 500 uhyk gjk yky 

[Co(NH3)6]3+ 475 uhyk ihyk ukjaxh 

[Co(CN)6]3- 310 ijkcSaxuh gYdk ihyk 

[Cu(H2O)4]2+ 600 yky uhyk 

[Ti(H2O)6]3+ 498 uhyk gjk tkequh 
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uksV : (a) fyxsUM dh vuqifLFkfr esa] fØLVy {ks=k foikVu ugha gksrk gSA blds QyLo:i inkFkZ jaxghu gksrk gSA mnkgj.kkFkZ (  

 (i) cSaxuh jax ds [Ti(H2O)6]Cl3 ladqy dks xeZ djus ij blesa ls ty v.kq fudy tkus ds dkj.k ;g jaxghu gks tkrk gSA   

 (ii) blh çdkj futZyh; dkWij lYQsV (CuSO4) lQsn jax dk gksrk gS] ysfdu ty;ksftr dkWij lYQsV 

(CuSO4.5H2O) uhys jax dk gksrk gSaA 

 (b) fyxsUM dh çd`fr rFkk /kkrq % fyxsUM dk eksyj vuqikr Hkh ladqy ds jax dks çHkkfor djrk gSA mnkgj.k ds fy,]  

[Ni(H2O)6] dk gYdk gjk jax ifjofrZr gks tkrk gS tc blesa ,FkkbyhuMkb,ehu /khjs&/khjs feyk;k tkrk gSA 

Tab7   

en : Ni dk eksyj vuqikr çsf{kr jax 

1  : 1 gYdk uhyk 

2  : 1 uhyk @ tkequh 

3  : 1 cSaxuh 

 

 fØLVy {ks=k fl)kUr dh lhek;sa %  

 (1) ;g dsoy /kkrq vk;u ds d-d{kdksa dks lfEefyr djrk gS rFkk ;g fl)kar /kkrq ds vU; d{kdksa dks lfEefyr 

 ugha djrk gSaA (tSls fd s, px, py rFkk pz d{kd).  

 (2) ;g fl)kar fyxsUM ds vkisf{kd lkeF;Z ds ckjs esa lgh O;k[;k ugha djrk gSA mnkgj.k ds fy,] 

 LisDVªehjklk;fud Js.kh esa H2O, OH– ls çcy fyxsUM gS D;ksa \ ;g fl)kar bldh O;k[;k ugha djrk gSaA  

 (3) bl fl)kar ds vuqlkj /kkrq rFkk fyxsUM ds e/; ca/k iw.kZr% vk;fud gksrs gSA ;g fl)kar /kkrqµfyxsUM ca/k 

 dh vkaf'kd lgla;ksth çd`fr dks ugha le>krk gSaA  

 (4) CFT, ladqyksa esa -ca/k fuekZ.k dks ugha le>krk gSaA  
 

 milgla;ksth ;kSfxdksa dk LFkkf;Ro %  

 ,d milgla;ksth ;kSfxd [MLn] ds LFkkf;Ro dks fuEu O;atd }kjk fn;s x;s LFkkf;Ro fu;rkad (lkE; fu;rkad) ds inksa 

esa ekfir fd;k tkrk gSa]  

F4 n = [MLn]/[M(H2O)n][L]n 

 lEiw.kZ vfHkfØ;k ds fy, :  M(H2O)n + nL  MLn + nH2O 

 lkekU; :i ls] foLFkkfir ty dh vogsyuk dh tkrh gSa D;ksafd bldh lkUnzrk% ges'kk fu;r jgrh gSaA mijksDr iw.kZ 

vfHkfØ;k  fofHkUu inksa esa gksrh gSa rFkk izR;sd in esa ,d LFkkf;Ro fu;rkadks a ¼laHkou fu;rkadksa½ K1, K2, K3, ...... Kn 

dks fuEu rjg ls iznf'kZr djrs gS : 

  M(H2O)n + L  ML(H2O)n–1 + H2O  K1 = [ML(H2O)n–1] / {[M(H2O)n][L]} 

  MLn–1 (H2O) + L  MLn + H2O  Kn = [MLn] / {[MLn–1 (H2O)] [L]} 

 

  M(H2O)n + nL  MLn + nH2O  n = K1 x K2 x K3 x ........ x Kn  
 

 n, LFkkf;Ro fu;rkad gSa tks m"ekxfrdh; LFkkf;Ro ls lEcfU/kr gSa tc fudk; lkE; ij igq¡p tkrk gSA vf/kdrj 

ekiu tyh; foy;u ls fd;s tkrs gSaA tks bafxr djrk gSa fd /kkrq vk;u ds tyh; ladqy ls ty dks foLFkkfir dj 
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fyxsUM }kjk ladqy cuk;k tkrk gSaA vkos'k dks /;ku esa u j[krs gq,] L dks ,d nUrqj fyxsUM ds :i esa ysdj ladqy 

dk fofHkUu inksa esa fuekZ.k mijksDr n'kkZ;s vuqlkj gksrk gSaA tgk¡ K1, K2, K3 ..... Kn inh; :i ls LFkkf;Ro (;k 

fuekZ.k) fu;rkad dks iznf'kZr djrs gSA 

 mijksDr Å"ekxfrdh; LFkkf;Ro dks crkrk gS ;gk¡ ,d vU; rjg dk LFkkf;Ro Hkh gksrk gS] ftls cyxfrdh LFkkf;Ro 

dgk tkrk gS tks fyxsUM ds foLFkkiu dh nj dks n'kkZrk gSA 

 LFkkf;Ro fu;rkad ds lUnHkZ esa dqN egRoiw.kZ lkekU;hdj.k :  

(ii) ,d fn;s x;s /kkrq rFkk fyxsUM ds fy, LFkkf;Ro vf/kd gks tkrk gSa tc ogk¡ /kkrq vk;u ij vkos'k vf/kd gksaA vr% 

vkos'k 3+ okys vk;uksa ds milgla;kstd e.MYk dk LFkkf;Ro 2+ vk;uksa okys leUo; e.My ds LFkkf;Ro ls vf/kd 

gksrk gSaA  

(iii) laØe.k rRoksa dh çFke ifDr ds fy, fyxsUM ls Lora=k buds f}la;ksth vk;uksa ds fy,] LFkkf;Ro dk Øe 

bjfoax&fofy;el~ Øe esa LFkkf;Ro ifjofrZr gksrk gSa %   

  MnII < FeII < CoII < NiII < CuII > ZnII  

(iv) ;g Øe vk;uksa ds vkdkj ds vuqlkj gksrk gSa] vk;u dk vkdkj ftruk de gksrk gS] /kkrq ij vkos'k ?kuRo mruk 

vf/kd gksrk gSa rFkk ladqy dk LFkkf;Ro mruk gh vf/kd gksrk gSaA F¯, Cl¯, Br¯, ¯ ; esa F¯ NksVs vkdkj rFkk mPp 

vkos'k ?kuRo ds dkj.k izcyre ladqy cukrs gSaA  

(v) (a) LFkkf;Ro] dhysV oy; ds fuekZ.k ij Hkh fuHkZj djrk gSaA ;fn L ,d ,dnUrqj fyxsUM gSa o L–L ,d f}nUrqj 

fyxsUM gksa rFkk ;fn L rFkk L–L ds nkrk ijek.kq leku rRo ls lEcfU/kr gksa rks L–L, L dks foLFkkfir djsxkA 

dhysVhdj.k ds dkj.k çkIr gksus okyk LFkkf;Ro dhysV izHkko dgykrk gSaA ;g tSfod fudk; rFkk fo'ys"k.k jlk;u esa 

vf/kd egRoiw.kZ gksrk gSA  

(b) ;fn ,d cgqnUrqj fyxsUM pfØ; gksa rFkk ogk¡ fdlh izdkj dk izfrdqy f=kfoe izHkko u gksa rks LFkkf;Ro esa vf/kd o`f) 

gks tkrh gSA bls nh?kZ pØh; izHkko (Macrocylic effect) dgrs gSA  
 

[k.M (G) : milgla;kstd ;kSfxdkas esa leko;ork 

 ¼lajpukRed leko;ork] f=kfoe leko;ork] T;kferh; leko;ork] izdkf'kd leko;ork½ 

 leko;ork % 

(1) lajpukRed leko;ork % 

D11 (A) vk;uu leko;ork % 

 bl izdkj dh leko;ork  mRiUu gksrh gS] tc ,d milgla;ksth ;kSfxd esa izfr vk;u Lo;a gh ,d vUr%'kfDr 

(potential)  fyxsUM gksrk gS rFkk ,d fyxsUM dks foLFkkfir dj ldrk gS rFkk tks fQj ,d izfr vk;u gks tkrk 

gSA mls izfr vk;u cuk nsrk gSA mnkgj.k ds fy,; fuEu ladqy vk;uu leko;ork n'kkZrs gaSA 

 [Co(NH3)5SO4]NO3  rFkk [Co(NH3)5NO3]SO4 

 [Co(NH3)4(NO2)Cl]Cl rFkk [Co(NH3)4Cl2]NO2. 

 [Co(NH3)4(H2O)Cl]Br2 rFkk  [Co(NH3)4BrCl]Br.H2O. [gkbMªsV leko;oh dk Hkh ,d mnkgj.k gSA] 

 [Pt(NH3)4Cl2]Br2 rFkk [Pt(NH3)4Br2]Cl2. 

 [CoCl(en)2(NO2)]SCN, [Co(en)2(NO2)SCN]Cl rFkk [Co(en)2(SCN)Cl]NO2 
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D12 (B) foyk;du leko;ork ¼gkbMªsV leko;ork½ :  

 bl izdkj dh leko;ork mRiUu gksrh gS ] tc ty v.kq ,d  leUo; xksyd vFkok vk;uu xksyd esa ik;s tkrs gSA 

;g vk;uu leko;ork ds leku gksrh gSA foyk;du leko;oh bl rF; ls fHkUu gksrs gSa fd ,d foyk;d v.kq /kkrq 

vk;u ls lh/ks tqM+k gksrk gS ] vFkok ugha vFkok fØLVy tkyd esa eqDr foyk;d v.kqvksa ds :i esa jgrk gSA mnkgj.k 

ds fy, ; CrCl3 . 6H2O fuEu rhu foHksfnr :i esa vfLrRo j[krk gS  : [Cr(H2O)6]Cl3, cSaxuh; [CrCl(H2O)5]Cl2.H2O, 

uhyk gjk ; [CrCl2(H2O)4]Cl.2H2O, xgjk gjkA bu rhuks èkuk;fud leko;fo;ksa dks O;olkf;d Lrj ij 

CrCl3.6H2O ls /kuk;u fofue; }kjk i`Fkd~ fd;k tk ldrk gSA HCl dh mPp lkUnzrk ij pkSFkk leko;oh 

[Cr(H2O)3Cl3], ihyk gjk Hkh vfLrRo j[krk gSA bu foHksfnr jaxksa ds vykok muds tyh; foy;u esa tyh; flYoj 

ukbVªsV ds vkf/kD; dks feykdj Hkh budh igpku dh tk ldrh gSa tks fd Øe'k% 3 : 2 : 1 ds eksyj vuqikr esa flYoj 

DyksjkbM dk 'osr vo{ksi nsrs gSaA 

 ladqy   AgNO3 ds lkFk fØ;k lkUnz H2SO4 ds lkFk vfHkfØ;k (futZyhdkjd) 

 [Cr(H2O)6]Cl3  3 : 1 eksyj vuqikr esa dksbZ ty v.kq ugha fudyrk vFkok dksbZ vfHkfØ;k ugha gksrh 

 [CrCl(H2O)5]Cl2.H2O 2 : 1 eksyj vuqikr esa ladqy ds fy, izfr eksy ,d ty v.kq fudyrk gSA 

 [CrCl2(H2O)4]Cl.2H2O 1 : 1 eksyj vuqikr esa  ladqy ds fy, izfr eksy nks ty v.kq fudyrs gSA  

 vU; mnkgj.k fuEu gSa % 

  [Co(NH3)4(H2O)Cl]Cl2 rFkk [Co(NH3)4Cl2]Cl.H2O 

  [Co(NH3)5(H2O)](NO3)3 rFkk [Co(NH3)5(NO3)](NO3)2.H2O. 

D13  (C) cU/kuh@fyadst leko;ork % 

 dqN fyxsUM tSls fd mHk;nUrqj fyxsUM] nks milgla;ksth fLFkfr;k¡ ¼vFkkZr~ nks fHkUu nkrk ijek.kq ½ j[krs gSa rFkk bl 

izdkj dh ifjfLFkfr;k¡ fyadst leko;ork mRiUu djus ds fy;s mÙkjnk;h gksrh gSaA mnkgj.k ds fy;s ; NO2 lewg] /kkrq 

vk;u ls ukbVªkstu }kjk (–NO2) tqM+ ldrk gS vFkok vkWDlhtu (–ONO) }kjk tqM+ ldrk gSA blh rjg SCN dks 

Hkh lYQj }kjk (–SCN)   vFkok ukbVªkstu }kjk (–NCS)  dsUnzh; /kkrq vk;u ls caf/kr dj ldrs gSaA 

mnkgj.k ds fy, : [Co (ONO) (NH3)5] Cl2 o [Co (NO2) (NH3)5] Cl2  

D14  (D) milgla;ksth leko;ork :  

 ,sls milgla;ksth ;kSfxd tks fd /kuk;fud o _.kvk;fud leUo; e.MYk ds cus gksrs  gS]  /kuk;u rFkk _.kk;u 

e.MYk ds  chp fyxsUM ds vUr% ifjorZu ds dkj.k bl izdkj dh leko;ork n'kkZrs gSaA buds dqN mnkgj.k fuEu gS a % 

 (i) [Co(NH3)6][Cr(CN)6] rFkk [Cr(NH3)6](Co(CN)6] 

 (ii) [Cu(NH3)4][PtCl4] rFkk [Pt(NH3)4][CuCl4]  

 (iii) [Co(NH3)6][Cr(SCN)6] rFkk [Cr(NH3)4(SCN)2](Co(NH3)2(SCN)4] 

 (iv) [Pt(NH3)4][PtCl6] rFkk [Pt(NH3)4Cl2][PtCl4] 

 bl izdkj ds leko;fo;ksa esa HkkSfrd vFkok jklk;fud xq.kksa esa lkFkZd :i ls i;kZIr vUrj j[krs gSaA 

 

D15  (E) fyxsUM leko;ork % pw¡fd vf/kdka'k fyxsUM dkcZfud ;kSfxd gksrs gSa] tks fd leko;ork n'kkZus dh laHkkouk vf/kd 

j[krs gS] rks ifj.kkeh ladqy bl çdkj ds dkcZfud fyxsUM ls leko;ork çnf'kZr dj ldrs gSaA mnkgj.k ds fy,] 

fyxsUM, 1,2-Mkb,ehuksizksisu (izksfiyhuMkb,ehu ;k pn) rFkk 1,3-Mkb,ehuksizksisu (VªkbesfFkyhuMkb,ehu vFkok tn) bl 

izdkj ds ;qxy gSaA blh izdkj vkWFkksZ] esVk rFkk isjk&VkWY;qMhu (CH3C6H4NH2) esa gksrk gSA  
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D16  (F) cgqydhdj.k leko;ork % bl izdkj dh leko;ork esa fofHkUu leko;oh ,d nwljs ls lw=kHkkj esa fHkUu gksrs gSa 

ysfdu mudk ewykuqikrh lw=k leku gksrk gSA mnkgj.k ds fy,; [Co(NH3)4(NO2)2][Co(NH3)2(NO2)4], 

[Co(NH3)6][Co(NO2)6], [Co(NH3)5(NO2)][Co(NH3)2(NO2)4]2, [Co(NH3)6][Co(NH3)2(NO2)4]3, 

[Co(NH3)4(NO2)2]3[Co(NO2)6] rFkk [Co(NH3)5(NO2)2]3[Co(NO2)6]2 bu lHkh dk  ewykuqikrh lw=k 

Co(NH3)3(NO2)3 gSa ysfdu lw=k Hkkj blls Øe'k% 2,2,3,4,4 rFkk 5 xquk vf/kd gSaA  
 

(2) f=kfoe leko;ork %  

D17 og leko;oh ftlesa ijek.kq leku Øe esa ,d&nwljs ls cfU/kr gksa ysfdu f=kfoe esa bu ijek.kqvksa dk foU;kl fHkUu gksa 

rc bUgsa f=kfoe leko;oh dgrs gSa rFkk ;g ifj?kVuk f=kfoe leko;ork dgykrh gSA 

 T;kferh; leko;ork % 

D18 bl izdkj dh leko;ork gsVsjksysfIVd ladqyksa esa ikbZ tkrh gS ftuesa fyxsUM dh fHkUu T;kferh; O;oLFkk,a laHko gks 

ldrh gSA  leUo; la[;k 4 o 6 ;qDr milgla;ksth ;kSfxdksa esa T;kferh; leko;ork lkekU; ekuh tkrh gSaA  

 leUo; la[;k pkj :  

 prq"Qydh; ladqy :prq"Qydh; ;kSfxd] T;kferh; leko;ork ugh n'kkZrs gS D;kasfd prq"Qydh; T;kferh es pkjks 

fLFkfr;k¡ (positions) lerqY; gksrh gSaA 

 oxZ leryh; ladqy : ,d oxZ leryh; ladqy ftldk lw=k [Ma2b2] (tgk¡ a o b ,dnUrqd fyxsUM gS) gS esa nks 

leku ‘a’ fyxsUM] ,d lei{k leko;oh esa ,d nwljs ds la;qXeh :i ls foU;kflr gksrs gSa vFkok foi{k leko;oh esa 

,d nwljs ds foijhr foU;kflr gksrs gSA 

     

Pt(NH3)2Cl2 ds T;kferh; leko;oh (lei{k rFkk foi{k) 

 oxZ leryh; ladqy Ma2bc (tgk¡ a,b,c ,dnUrqj gSaA), nks T;kferh; leko;oh n'kkZrs gSaA 

     

 oxZ leryh; ladqy Mabcd (tgk¡ a,b,c,d ,dnUrqj fyxsUM gSaA), rhu T;kferh; leko;oh n'kkZrs gSaA 

     

 mnkgj.k % ladqy [PtNH3BrCl(py)] ; ladqy [Pt(NH3)(NH2OH)(py)(NO2)]+  ds rhu leko;oh i`Fkd rFkk igpkusa 

tk pqdsa gSA oxZ leryh; ladqy M(AB)2 (tgk¡ AB vlefer f}nUrqd fyxsUM gSA) ]nks T;kferh; leko;oh n'kkZrk 

gSA mnkgj.k ds fy;s; [Pt(gly)2], ftlesa gly vlefer fyxsUM gksrk gSA 

 

 blh izdkj] M(AB)(CD) Hkh nks T;kferh; leko;ork n'kkZrs gSaA 
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uksV : M(AA)2, (tgk¡ AA lefer f}nUrqj fyxsUM gS)] T;kferh; leko;ork ugha n'kkZrk gSA mnkgj.k ds fy;s; [Cu(en)2]2+, 

[Pt(ox)2]2– vkfnA 

 leUo; la[;k N% (six) : 

 v"VQydh; ladqy esa Hkh T;kferh; leko;ork lEHko gSA 

     

   [Co(NH3)4Cl2]+ ds T;kferh; leko;oh (lei{k rFkk foi{k) 

 fof'k"V ladqyksa ds fy, dsUnzh; /kkrq ds pkjksa vksj fyxsUM dh fof'k"V O;oLFkk rFkk lEHko leko;fo;ksa dh la[;k uhps 

nh xbZ gSaA 

(I) ladqy dsoy ,dnUrqd fyxsUM ;qDr gksrs gSA 

 (i) Ma2b4  – 2   (aa)(bb)(bb)  

       (ab)(ab)(bb)  

 (ii) Ma4bc  –  2   (aa)(aa)(bc)  

       (aa)(ab)(ac)  

 (iii) Ma3b3  

 Ma3b3 lw=k  ds ladqy tgk¡ a o b ,dnUrqd fyxsUM  gSa] blesa nks izdkj ds leko;oh Qydh; (fac)& rFkk 

js[kkaf'kd (Meridional (mer)& izkIr gksrs gSaA Qydh; leko;oh esa ,d gh izdkj ds rhu fyxsUM ds nkrk ijek.kq 

fudVorhZ v"VQydh; Qyd ds dksuksa ij fLFkr gksrs gSaA tcfd js[kkaf'kd  leko;oh esa ;s rhuksa nkrk ijek.kq 

v"VQyd ds /kzqoo`Ùk ij fLFkr gksrs gaSA dqN dhysV fyxsUM ds lkFk leku leko;oh Hkh lEHko gSA 

      

   [Co(NH3)3(NO2)3]  ds Qydh; (fac) o js[kkaf'kd (mer) leko;oh  

 vlefer f}nUrqd fyxs.M Qydh;&js[kkaf'kd leko;ork Hkh n'kkZrs gSA  

 (iv) Ma3b2c   – 3  (aa)(ab)(bc)  

      (aa)(bb)(ac)  

      (ab)(ab)(ac)  
 

 (v) Ma3bcd – 4  (aa)(ab)(cd)  

      (aa)(ac)(bd)  

      (aa)(ad)(bc)  

      (ab)(ac)(ad) 
 

 (vi) Ma2b2c2 – 5  (aa)(bb)(cc)  

      (aa)(bc)(bc)  

      (bb)(ac)(ac)  

      (cc)(ab)(ab)  

      (ab)(ac)(bc)  
 

 (vii) Ma2b2cd – 6  (viii) Ma2bcde – 9  
 

 (viii) Mabcdef, [Pt(py)(NH3)(NO2)(Cl)(Br)(I)]  – 15 
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fVIi.kh : Ma6 rFkk Ma5b dk dsoy ,d :i gksrk gSA  

(II) ;kSfxd tks f}nUrqd rFkk ,dnUrqd fyxsUM ;qDr gSaA 

 (i)  M(AA)a3b – nks T;kferh; leko;oh lEHko gSA 

    

M

aA

a

b

A

b  

M

aA

b

a

A

a  
     bTa   aTa 

 (ii) M(AA)a2b2 – rhu T;kferh; leko;oh lEHko gSA 

   

M

bA

b

a

A

a  

M

aA

b

a

A

b

M

A

b

A

b  
   aTa   aTb   bTb 
 

 fVIi.kh : [M(AA)b4] – dsoy ,d :i lEHko gSA M(AA)abcd ds N% T;kferh; leko;oh gksrs gSA 

 

 (iii) M(AA)2a2 – nks T;kferh; leko;oh lEHko gSA  

        

   [CoCl2(en)2] ds fy, T;kferh; leko;ork (lei{k rFkk foi{k)  

çdk'kh;@/kzqo.k leko;ork %  

D19 ,d milgla;kstd ;kSfxd tks fd /kqzfor çdk'k ds ry dks ?kwf.kZr ¼ifjofrZr½ dj ldrk gks] çdk'k lfØ; dgykrk 

gSA tc milgla;kstd ;kSfxd tks fd leku lw=k j[krs gSa ijUrq ;s /kqzfor çdk'k ds ry dks ?kwf.kZr djus dh {kerk esa 

fHkUu gksrs gaS] /kzqo.k leko;oh dgykrs gSa rFkk bl ?kVuk dks çdk'kh; vFkok /kzqo.k leko;ork dgrs gSA  

 çdk'kh; leko;oh ,d&nwljs ds niZ.k izfrfcEc gksrs gSa bUgsa ,d&nwljs ij v/;kjksfir ugha fd;k tk ldrk gSA bUgsa 

izfrfcEc :ih (enantiomers) dgrs gSaA v.kq vFkok vk;u tks ,d&nwljs ij v/;kjksfir ugaha fd, tk ldrs] fdjSy 

(chiral) dgykrs gSaA ;g ]ladqy esa lefefr ds rRoksa dh vuqifLFkfr ds dkj.k gksrk gS] nks :i esa ik;s tkrs gSa] 

nf{k.k&/kqzo.k ?kw.kZd  (d) vkSj okekorhZ /kqzo.k ?kw.kZd () dgykrs gSa] ;g bl ckr ij fuHkZj djrk gS fd ;s /kqzo.kekih 

(polarimeter) esa lery /kqzfor izdk'k ¼/kqzfor çdk'k dk ry½ dks fdl fn'kk esa ?kwf.kZr djrs gSa (d nkb± rjQ ?kwf.kZr 

djrk gS rFkk  ckb± rjQ ?kwf.kZr djrk gSA½  
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v"VQydh; ladqy %  

 izdkf'kd leko;ork lkekU; :i ls f}narqj fyxsaM ;qDr v"VQydh; ladqyksa esa ikbZ tkrh gSA mnkgj.k ds fy, 

ladqy vk;u  [Co(en)3]3+, d rFkk  :i j[krk gS] ftUgsa fuEu çdkj çnf'kZr dj ldrs gSaA  

 

[Co(en)3]3+ dk d rFkk l 

 

 [PtCl2(en)2]2+  dk lei{k leko;oh fuEu n'kkZ;s vuqlkj çdk'kh; leko;ork n'kkZrk gSa] D;ksafd blesa lefer ry ds 

lkFk–lkFk lefer dsUnz Hkh vuqifLFkr gksrk gSA 

 

lei{k-[PtCl2(en)2]2+ ds fy, d o l 
 

 [PtCl2(en2)]2+ dk foi{k leko;oh çdk'kh; leko;ork ugha n'kkZrk gSA 

      

 lei{k-[Co(NH3)2Cl2(en)]+, lefer ry rFkk lefer dsUnz fd vuqifLFkfr ds dkj.k çdk'kh; leko;ork çnf'kZr  

dj ldrk gSA  
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 prq"Qydh; ladqy %  

 (i) prq"Qydh; ladqyksa ds çdkj  [Mabcd] esa çdk'kh; leko;ork laHkkfor gksrh gS tks fd prq"Qydh; dkcZu ijek.kq 

ds vuq:i gSA  

 
 (i) mnkgj.k ds fy, ; [As(III)(CH3)(C2H5)(S)(C6H4COO)]2+, çdk'kh; leko;ork n'kkZrk gSA tSlk fd uhps n'kkZ;k 

x;k gSaA 

 

 ;gk¡ ij] /;ku nsus ;ksX; gS fd ladqy }kjk niZ.k çfrfcEc leko;ork n'kkZus ds fy, dsoy ;g vko';d ugha gS fd 

ladqqy ds dsUnzh; /kkrq vk;u ds pkjksa vksj 4 fHkUu lewg gksA bu lc esa ;g vko';d gS fd v.kq vlefer gksuk 

pkfg;s vFkkZr~ v.kq esa lefefr dk dksbZ  ry ugha gksuk pkfg;s] ftlls ;g nks niZ.k çfrfcEc :i j[k ldrk gSA   

 (ii) vlefer f}narqd fyxsUM ds lkFk  Be, B, Cu(II) rFkk Zn(II) ds prq"Qydh; ladqyksa dks çdk'kh; leko;oh ds 

:i esa iF̀kd fd;k tk pqdk gSA ladqy ds fdjSy (chiral) gksus ds fy,] dhysV  fyxsUM dks vlefer gksuk gh pkfg;s 

¼Lo;a vlefer gks vFkok fdjSy (chiral) gks vko';d ugha gSA½  

 bldk ,d mnkgj.k fcl ¼csUtksby,lhVksusVks½ Be(II) ladqy, [(C6H5COCHCOCH3)2Be]0 gSaA ftlds niZ.k-çfrfcEc 

leko;oh fuEu fp=k esa n'kkZ;s x;s gSaA  

CH3 CH3

C CO O

HC CH

C CO O

C H6 5
C H6 5

Be Be
II

C CO O

O OC C

CH3 CH3

C H6 5
C H6 5

CH CH
II

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 

 Coordination Compounds  
 

 

Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVCOR - 27 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

 mijksDr fp=k ls ns[kk tk ldrk gS fd ladqy esa dksbZ lefer dsUæ rFkk ry ugha gS rFkk nksuksa :i ,d&nwljs ij 

iw.kZ :i ls vè;kjksfir ugha gksrs gSA ;g ladqy dh d-rFkk - :iksa esa i`FkDdj.k dh O;k[;k djrk gSA  

 oxZ leryh; ladqy %  

 oxZ leryh; ladqy eaas çdk'kh; leko;ork cgqr de ik;h tkrh gSA pkj tqM+us okys ijek.kqvksa rFkk /kkrq vk;u }kjk 

,d ry cuk;k tkrk gS] ftls niZ.k ry ds :i easa fy;k tkrk gSA bl çdkj ;g fdjSyrk (chiral) dh lEHkkouk dks 

vo:) djrk gSA ;|fi oxZ leryh; ladqy dHkh&dHkh çdk'kh; leko;ork n'kkZrk gSA fQj Hkh mnkgj.k ds fy, 

Pt(II)  dk ,d pkj milagl;ksth  ladqy] [Pt(II)(NH2.CH(C6H5).CH(C6H5NH2).(NH2.CH2.C(CH3)2.NH2)]2+ tks 

fd oxZ leryh; vkd`fr j[krk gS dks feYl (Mills) rFkk D;wcsy (Quibell) oSKkfudks us 1935 esa nks :ikas esa iF̀kd 

fd;k gSA 

v"BQydh; milgla;kstd ;kSfxdks esa f=kfoe leko;oh;ksa dk fu/kkZj.k 

lkj.kh-1 

Lkw=k 
f=kfoe leko;oh;ksa dh  

lEHko la[;k 

izfrfcEc:ih ;qXeksa dh  

lEHko la[;k 

T;kfefr; leko;oh;ksa dh  

lEHko la[;k 

Ma6 1 0 0 

Ma5b 1 0 0 

Ma4b2 2 0 2 

Ma4bc 2 0 2 

Ma3b3 2 0 2 

Ma3b2c 3 0 3 

Ma3bcd 5 1 4 

Ma2b2c2 6 1 5 

Ma2b2cd 8 2 6 

Ma5bcde 15 6 9 

Mabcdef 30 15 15 
 

lkj.kh-2  

Lkw=k 
f=kfoe leko;oh;ksa dh  

lEHko la[;k 

izfrfcEc:ih ;qXeksa dh  

lEHko la[;k 

T;kfefr; leko;oh;ksa dh  

lEHko la[;k 

[M(AA)3] 2 2 0 

[M(AA)2a2] 3 1 2 

[M(AA)2ab] 3 1 2 

[M(AA)a4] 1 0 1 

[M(AA)a3b] 2 0 2 

[M(AA)a2b2] 4 1 3 

[M(AA)a2bc] 6 2 4 

[M(AA)abcd] 12 6 6 
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lkj.kh-3  

Lkw=k 
f=kfoe leko;oh;ksa dh  

lEHko la[;k 

izfrfcEc:ih ;qXeksa dh  

lEHko la[;k 

T;kfefr; leko;oh;ksa dh 

lEHko la[;k 

[M(AB)3] 4 2 2 

[M(AB)2a2] 8 3 5 

[M(AB)2ab] 11 5 6 

[M(AB)a4] 1 0 1 

[M(AB)a3b] 4 1 3 

[M(AB)a2b2] 6 2 4 

[M(AB)a2bc] 12 5 7 

[M(AB)abcd] 24 12 12 

 

 M ,d /kkrq vk;u gS rFkk a, b, c, d, e o f ,dy nUrqd fyxs.Mks dks iznf'kZr djrs gSaA AA ,d f}nUrqd lefer 

fyxs.M gSA AB ,d f}nUrqd vlefer fyxs.M gSA  

 

[k.M (H) : dkcZ/kkfRod ;kSfxd  

 dkcZ/kkfRod ;kSfxd %  

D20 /kkrq dkcksZfuy %  

 CO ds lkFk /kkrq ds ;kSfxd ftuesa CO   fyxsUM ds :i esa gksrs gaS /kkrq dkcksZfuy dgykrs gaSA 

 os nks çdkj ds gksrs gS µ  

D21 (a)  ,dydh (monomeric) % og /kkrq dkcksZfuy tks çfr v.kq dsoy ,d /kkrq ijek.kq j[krk gS ,dydh dkcksZfuy 

dgykrk gSaA mnkgj.k ds fy, : [Ni(CO)4] (sp3, prq"Qydh;); [Fe(CO)5 ] (dsp3, f=kdks.kh; f}fijkfeMh;) ; 

[Cr(CO)6](d2sp3, v"VQydh;); V(CO)6 (d2sp3, v"VQydh;, ;g ,slk dkcksZfuy gS tks fd vuqpqEcdh; gS rFkk 

v;qfXer bysDVªkWu j[krk gSA lHkh pkj dkcksZfuyksa esa lcls de LFkk;h gksrk gS½A 

                                   

D22 (b) cgqydh (polymeric) % og /kkrq dkcksZfuy tks çfr v.kq nks vFkok nks ls vf/kd /kkrq ijek.kq j[krs gaS rFkk muesa 

/kkrqµ/kkrq caèk ik;k tkrk gS] cgqydh dkcksZfuy dgykrs gaSA mnkgj.k ds fy;s;  Mn2 (CO)10, Co2(CO)9 bR;kfnA 
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 /kkrq dkcksZfuy dejs ds rki o okrkoj.kh; nkc ij vf/kdk'kr% Bksl gksrs gSaA ,dukfHkdh; dkcksZfuy ok"i'khy o fo"ksys 

gksrs gSaA  Fe2(CO)9 dks NksM+dj lHkh dkcksZfuy gkbMªksdkcZu foyk;d esa foys;'khy gksrs gSaA ,dukfHkdh; dkcksZfuy ;k 

rks jaxghu gksrs gSa vFkok gYds jaxhu gksrs gSaA cgqydh ukfHkdh; dkcksZfuy vf/kd xgjs jax ds gksrs gSaA mnkjg.k ds 

fy;s Fe3(CO)12 MksMsdkdkcksZfuyVªkbZvk;ju (o) ,d xgjk gjh ?kkl ds jax tSlk Bksl gksrk gSA /kkrq dkcksZfuy dks 

vkS|ksfxd mRçsjd ds :i esa dke ysrs gSa rFkk dkcZfud la'ys"k.k esa iwoZorhZ ds :i esa ç;qDr djrs gSaA  

 /kkrq dkcksZfuy esa /kkrq dkcZu ca/k s o p nksuksa ds vfHky{k.k n'kkZrk gSA dkcksZfuy dkcZu (CO ,d nqcZy {kkj gS) ,dkdh 

bysDVªkWu ;qXe dks /kkrq ds fjDr d{kd esa nku nsdj M—C ca/k cukrk gSA  

 /kkrq  ds iw.kZ Hkjs  d-d{kd ls ,dkdh bysDVªkWu ;qXe dks dkcZu eksuksvkWDlkbM ds fjDr çfrcaf/kr * d{kd esa nku 

nsdj M—C ca/k cukrs gSaA bl çdkj dkcZu eksuksvkWDlkbM  nkrk (OC  M) rFkk ,d  xzkgh (OC  M), nksukssa 

ds leku dk;Z djrk gSA ;g nksuksa çdkj ds cU/k dkcksZfuy ladqy esa ,d lgfØ;k'khyrk dk çHkko (synergic effect) 

mRié djrs gSa] tks CO rFkk /kkrq ds e/; cU/k dks çcy cukrk gS] tSlk fd fp=k esa n'kkZ;k x;k gSA  

M C O

















 

fluftZd ca/ku 

 (i) tSls&tSls M–C  cU/k ds lkeF;Z esa o`f) gksrh tkrh gS C–O cU/k nqcZy gksrk tkrk gSA dsUnzh; /kkrq ijek.kq ij 

vf/kd èkuvkos'k gksus ij] /kkrq ijek.kq de rsth ls bysDVªkWu ?kuRo dkcZu eksuksvkWDlkbM fyxsUM ds * d{kd esa nku 

djrk gSA ;g C–O cU/k ds lkeF;Z dks de nqcZy djrk gSA  

 (ii) _.kvk;fud ladqy esa (vFkkZr~  dkcksZukbysV _.kk;u), /kkrq foLrkj.k ds fy, mPp bysDVªkWu j[krk gSA blds 

QyLo:i M–C  cU/k lkeF;Z esa o`f) gksrh gS rFkk C–O ca/k dh lkeF;Z de gks tkrh gSA mnkgj.k ds fy, 

lebysDVªkWfud ladqyksa esa] ladqyksa ij _.kvkos'k o`f) ds lkFk&lkFk /kkrq fyxsUM cU/k dh lkeF;Z esa o`f) gksrh gS rFkk 

CO esa C–O cUèk lkeF;Z esa deh vkrh gSA (D;ksafd cU/k Øe ?kVrk gS½ D;ksafd ladqyks ij _.kkos'k c<+rk gSA  

 bl çdkj CO cU/k lkeF;Z dk Øe fuEu gS %  

 (a) [M(CO)6]+ > [Cr(CO)6] > [V(CO)6]– > [Ti(CO)6]2–.  

 (b) [Ni(CO)4] > [Co(CO)4]– > [Fe(CO)4]2–.  
 

 flXek () caf/kr dkcZ/kkfRod ;kSfxd %  

 bl izdkj ds ladqyksa esa] fyxsaM ds dkcZu ijek.kq rFkk /kkrq ijek.kq  ca/k ds lkFk caf/kr gksrk gS ftlesa fyxsaM ,d 

bysDVªkWu dk ;ksxnku nsrk gS rFkk blfy, ,d bysDVªkWu nkrk dgykrk gSA  
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 mnkgj.k ds fy, %  

 (a) fxzxukMZ vfHkdeZd] R – Mg – X  tgk¡ R ,fYdy vFkok ,fjy lewg gSa rFkk X gSykstu gSaA 

 (b) (CH3)4 Sn, (C2H5)4 Pb, Al2 (CH3)6, Al2 (C2H5)6 vkfnA 

     

 ikbZ ()-caf/kr dkcZ/kkfRod ;kSfxd %  

 ,fYdu] ,Ydkbu] casthu o vU; oy; ;kSfxdksa ds lkFk /kkrq ds ;kSfxd gksrs gSA  

 ftlsl~ yo.k (Zeise's salt) :  

 ftlsl~ yo.k dh lajpuk esa ,Fkkbyhu] oxZ leryh; ladqy dh prqFkZ fLFkfr ij gksrk gS rFkk C — C v{k] IysfVue 

fyxsUM ry ds yEcor~ gksrk gSA blesa eqDr ,Fkkbyhu dh rqyuk esa C — C ca/k yEckbZ esa FkksM+h lh of̀) gks tkrh gS  

(133.77 pm ls 137.5 pm rd) rFkk gkbMªkstu ijek.kq ryh; O;oLFkk ls FkksM+k lk ihNs eqMs+ gksrs gSaA ftlsl~ yo.k esa] 

,fFkyhu v.kq rFkk /kkrq vk;u ds e/; cus ca/k dks /kkrq ij miyC/k ,d d{kd esa MsfVo flXek ca/k ds :i esa ekuk 

tkrk gSA ;g ca/k ;kstuk dkcZueksuksvkWDlkbM ;kSfxdksa ds leku gS ftlesa ,d fyxsUM /kkrq flXek nkrk ca/k rFkk 

O;qRØfer /kkrq ls fyxsUM   ca/k ik;k tkrk gSA i'p ca/ku ds lkeF;Z esa ifjorZu] /kkrq çfrLFkkih ,Fkkbyhu rFkk /kkrq 

ij mifLFkr vU; fyxsUM ij fuHkZj djrh gSA 

 K [PtCl3 (2 – C2H4 )]  

ClCl

Cl

Pt

C
||

C 

HH

HH

–

K
+

    

 Qsjkslhu rFkk fcl~¼csthu½ Øksfe;e %  

 Qsjkslhu 18-bysDVªkWu fu;e dk ikyu djrh gSA bysDVªkWu fxuus dh fof/k ds vk/kkj ij lkbDyksisUVkMkbbZukby 

fyxsUM dks ;k rks ik¡p bysDVªkWu nkrk ¼mnklhu ijek.kq voLFkk esa½ ;k N% bysDVªkWu nkrk ¼vkWDlhdj.k voLFkk es a½ ds 

:i esa ns[kk tk ldrk gSA blh çdkj csUthu fyxsUM dks Hkh mnklhu ijek.kq voLFkk ds lkFkµlkFk vkWDlhdj.k 

voLFkk esa Hkh] 6 bysDVªkWu nkrk ds :i esa ns[kk tk ldrk gSA Qsjkslhu] rkih; LFkkf;Ro n'kkZrk gS rFkk ;g ok;q }kjk 

vkWDlhdr̀ ugha gksrk gSA  

  Fe (5 – C5H5)2    vkSj Cr (6 – C6 H6)2    Cr  
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*  -nkrk ds fy, x ds leku iwoZyaXu dk iz;ksx gksrk gS tgk¡  -bysDVªkWu ds nku dks bafxr djrk gS rFkk x fyxs.M 

dh gsfIVdrk (hapticity) dgykrk gS vFkkZr~ ;g -nku esa fufgr ijek.kqvksa dh la[;k gSA mnk- ds fy, %  

  (i) -C5H5
– : 5 – lkbDyksisUVkMkbbZukby ;k isUVkgsIVkslkbDyksisUVkMkbbZukby  

  (ii) -C3H5
– : 3 – ,fyy ;k VªkbgsIVks,fyy  

 

milgla;kstd o dkcZ/kkfRod ;kSfxdksa ds vuqiz;ksx %  

(i) milgla;kstd ;kSfxd tSo ra=k esa cgqr gh egRoiw.kZ gSaA mnkgj.k ds fy, % DyksjksfQy ¼iks/kksa esa gjs jax dk o.kZd½( 

fgeksXykssfcu ¼jä dk yky jax dk o.kZd] tks fd vkWDlhtu okgd dk dk;Z djrk gSA½] ek;ksXyksfcu ¼tks fd 

vkWDlhtu laxzkgd rFkk 'olu ds fu;U=kd dk dk;Z djrk gSA½( foVkfeu B12, tks fd lk;uksdksckysEehu] ¼,fUV?kkrd 

vjDrrk dkjd½ (anti pernicious) gSaS] mä lHkh esØkslkbfDyd iksjQk;fju rFkk dksfju fyxsUM (macrocyclic 

porphyrin and corrin ligands) ds lkFk Øe'k% eSXuhf'k;e] vk;ju rFkk dksckYV ds milgla;kstd ;kSfxd gSaA  

(ii) ,sls cgqr lkjs milglag;kstd ;kSfxdksa ds mnkgj.k gSa ftUgsa xq.kkRed rFkk ek=kkRed jklk;fud fo'ys"k.kksa esa iz;qDr 

fd;k tkrk gSaA cgqr lkjs /kkrq vk;u] fyxsUM ¼fo'ks"k :i ls dhysV fyxsUM ls½ ls vfHkfØ;k dj jaxhu milgla;kstd 

e.MYk cukrs gSaA fo'ys"k.k dh fpjlEer (classical) rFkk ;kaf=kd (instrumental) fof/k;ksa }kjk /kkrq vk;uksa dh igpku 

o fu"d"kZ.k dk vk/kkj gSA ,sls vfHkdeZdksa ds mnkgj.k gSa % ,Fkkbyhu MkbZ,ehu VsVªk,lhfVd vEy (EDTA), 

MkbesfFkyXykbZvkWDlhe, -ukbVªkslks -us¶+FkkWy] D;wijkWu vkfnA 

(iii) /kkrqvksa dh dqN izeq[k fu"d"kZ.k fof/k;ksa tSls flYoj rFkk xksYM ds fu"d"kZ.k esa ladqy fuekZ.k dk mi;ksx gksrk gSA 

mnkgj.kkFkZ] vkWDlhtu rFkk ty dh mifLFkfr essa xksYM] lk;ukbM vk;u ls la;ksftr gksdj tyh; foy;u esa 

milgla;kstu e.My] [Au(CN)2]– cukrk gSA bl foy;u esa ftad feykdj xksYM dks vo{ksfir fd;k tk ldrk gSA 

(iv) blh izdkj ls /kkrqvksa dk 'kqf)dj.k muds milgla;kstd ;kSfxd ds fuekZ.k rFkk mls iqu% fo?kfVr djds fd;k tk 

ldrk gSA mnkgj.kkFkZ] v'kq) fudy dks [Ni(CO)4] esa ifjofrZr fd;k tkrk gS rFkk bls vi?kfVr dj 'kq) fudy 

izkIr dj fy;k tkrk gSA  

(v) EDTA, ysM ds fo"k ds mipkj esa ç;qDr fd;k tkrk gSA IysfVue ds dqN milagla;ksth ;kSfxd vkcq)Z ¼dSUlj½ dh 

o`f) dks çHkkoh :i ls jksdrs gSaA  

 mnkgj.k % lei{k IysfVu (lei{k-[Pt(NH3)2Cl2] rFkk lacaf/kr ;kSfxd gSA  

(vi) dkcZ/kkfRod ;kSfxd dks mRçsjdks ds :i esa ç;qDr djrs gSA ;g mRçsjd ;k rks lekaxh çdkj ¼vfHkfØ;k ek/;e esa 

foys;h½ vFkok fo"kekaxh çdkj ¼vfHkfØ;k ek/;e esa vfoys;h½ ds gksrs gSA ok;qe.Myh; nkc o ifjos'kh rki ij] ftxyj 

ukVk mRizsjd ¼VkbVsfu;e VsVªkDyksjkbM $ Vªkb,fFky ,yqfefu;e½ dh mifLFkfr esa ,fYdu dk mRizsjdh; cgqydhdj.k] 

dkcZ/kkfRod jlk;u dh ,d izeq[k [kkst gSA gkbMªkstuhdj.k ds fy, çFke çHkkoh lekaxh mRçsjd DyksfjMksfVªl~ 

¼VªkbQsfuy QkWLQhu½jksfM;e (I),  [RhCl(PPh3)3], fofYdUlu }kjk fn;k x;kA  

(vii) VsVªk ,fFky ysM (TEL) dks xSlksyhu esa viLQksVjks/kh ;kSfxd (antiknock compound) ds :i esa dke esa fy;k x;kA 
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MISCELLANEOUS SOLVED PROBLEMS (MSPs) 
 

1. fuEu fyxsUMksa ds dhysVhdj.k çHkko dk Øe crkb;sa % 

 (i) C2O4
2–   (ii) EDTA  (iii) dien 

 (A) iii > ii > i  (B) i > ii > iii   (C) ii > iii > i   (D) i > iii > ii 

Ans. (C) 

Sol. nkrk ijek.kq dh la[;k c<+us ds lkFk cU/kkas dh la[;k c<+rh gSA vr% fyxsUMks ds dhysVhdj.k dk çHkko c<+rk gSA 

vkWDlsysVks] dien rFkk EDTA esa Øe'k% 2, 3 rFkk  6 nkrk ijek.kq gksrs gSaA 

 

2. fuEu IUPAC ukeksa ls lacaf/kr izR;sd dk lajpukRed lw=k fy[kksA 

 (a) iksVsf'k;e VsVªklk;ukbMks(II)   (b) VsVªkdkcksZfuyfudy(0) 

 (c) iksVsf'k;e VsVªklk;uksfudysV(0)   (d) iksVsf'k;e fVªl¼vkWDlsysVks½,yqfeusV(III) 

Ans. (a) K2[ZnII(CN)4]  (b) [Ni0(CO)4]  (c) K4[Ni0(CN)4]  (d) K3[AllII(C2O4)3]  

Sol. IUPAC fu;e ds vk/kkj ijA 

 

3. fuEu ds IUPAC uke fy[kksaA 

 (a) [Cr(acac)3]  (b) [V(H2O)6]Cl3  (c) (NH4)3[Co(C2O4)3] (d) K2 [CrO4] 

Ans.  (a) fVªl ¼,flfVy,lhVksusVks½Øksfe;e(III) 

 (b) gSDlk,DokoSusfM;e(III) DyksjkbM 

 (c) veksfu;e fVªl¼vkWDlsysVks½dksckYVsV(III) ;k veksfu;e VªkbvkDlsysVksdksckYVsV(III) 

 (d) ikSVsf'k;e VsVªkvkWDlkbMksaØksesV (VI). 

Sol. IUPAC ukedj.k ds vk/kkj ijA  

 

4. 0.319 g CrCl3.6H2O ladqy  ;qDr ,d foy;u dks ,d /kuk;u fofue;d (cation exchanger) esa ls çokfgr fd;k 

x;k rFkk ckgj fudyus okys foy;u dks 0.125 M NaOH ds 28.5 ml ls mnklhu fd;k x;kA ladqy dk lgh lw=k 

D;k gksxk\ 

 [ladqy dk v.kqHkkj = 266.5]. 

 (A) [CrCl(H2O)5]Cl2 . H2O    (B) [Cr(H2O)6]Cl3 

 (C) [CrCl2(H2O)4]Cl . 2H2O    (D) lHkh lgh gSA 

Ans. (B) 

Sol. Cl– = HCl = NaOH 

 nCl– + nH+  nHCl 

 blh çdkj  1 eksy ladqy] n eksy HCl cuk,sxkA 

 1 eksy  ladqy = n eksy HCl = n eksy NaOH 

 ladqy ds eksy = 
0.319

266.5
 = 0.0012; ç;qDr NaOH ds eksy = 

28.5 0.125

1000


 = 0.0036 

 blfy,  0.0012 eksy ladqy  = 0.0036 eksy NaOH = 0.0036 eksy HCl 

 1 eksy ladqy = 
0.0036

0.0012
 = 3 eksy HCl 

  n = 3 

 blfy, ladqy [Cr(H2O)6]Cl3 gSA 
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5. fuEufyf[kr ladqyksa@ladqy vk;uksa esa /kkrq ijek.kqvksa dh izHkkoh ijek.kq la[;k Kkr djksA  

 (a) [Cr(CO)6]  (b) [Fe(CN)6]3–  (c) [Co(CN)6]4–  (d) [Ni(NH3)6]2+ 

 [Cr = 24 ; Fe = 26; Co = 27 vkSj Ni = 28 ijek.kq la[;k gSa] 

Ans. (a) 36   (b) 35   (c) 37   (d) 38 

Sol. izHkkoh ijek.kq la[;k = /kkrq ijek.kq@vk;u esa mifLFkr bysDVªkWu dh la[;k $ fyxsUM }kjk /kkrq dks nku fd;s x;s 

bysDVªkWu dh la[;k  

 (a) [Cr0(CO)6] ; EAN = 24 + 12 = 36 ; (b) [FeIII(CN)6]3–; EAN = 23 + 12 = 35 
 (c) [CoII(CN)6]4–; EAN = 25 + 12 = 37 ; (d) [NiII(NH3)6]2+; EAN = 26 + 12 = 38 
 

6. fuEu ladqyks dk voyksdu dhft, ( 

 (i) K2PtCl6   (ii) PtCl4 . 2NH3  (iii) PtCl4 . 3NH3  (iv) PtCl4 . 5NH3 

 tyh; foy;u esa budh oS|qr pkydrk gksxh % 

 (A) 256, 0, 97, 404 (B) 404, 0, 97, 256 (C) 256, 97, 0, 404 (D) 404, 97, 256, 0 

Ans. (A) 

Sol. ladqyks dh oS|qr pkydrk] tyh; foy;u esa muds }kjk fn;s x;s vk;uksa dh la[;k ij fuHkZj djrh gSA 

 (i) K2[PtCl6]  2K+ (aq) + [PtCl6]2– (aq)  (ii) [Pt(NH3)2Cl4]  [Pt(NH3)2Cl4] (aq) 

 (iii) [Pt(NH3)3Cl3]Cl  [Pt(NH3)3Cl3]+ (aq) + Cl– (aq) (iv) [Pt(NH3)5Cl]Cl3   [Pt(NH3)5Cl]3+ + 3Cl– 

 ladqy vk;uksa dh la[;k vuqekfur oS|qr pkydrk 

(i) K2[PtCl6] 3 256 

(ii) [Pt(NH3)2Cl4] 0 0 

(iii) [Pt(NH3)3Cl3]Cl 2 97 

(iv) [Pt(NH3)5Cl]Cl3 4 404 

 vr% (A) fodYi lgh gSA  
 

7. fuEu dh O;k[;k dhft,A 

 (i) Ni2+ ds lHkh v"VQydh; ladqy ckâ; d{kd ladqy gksus pkfg,A 

 (ii) [CoF6]3– vuqpqEcdh; gS ysfdu [Co(CN)6]3– çfrpqEcdh; gSA 

Sol.  (i) Ni2+ foU;kl   

  iquZfoU;kl ds nkSjku bySDVªkWu ds ;qXeu ds fy, dsoy ,d 3d-d{kd miyC/k gksrk gSA 

  blfy,]  d2 sp3 ladj.k lEHko ugha gSA blfy, dsoy sp3d2 ¼ckâ;½ ladj.k gksrk gSA 

 (ii)  [CoF6]3– esa] Co3+ dk sp3d2 ladj.k gksrk gSA pkj d-d{kd ,dy bysDVªkWu }kjk Hkjs gksrs gSaA vr% ;g 

 vuqpqEcdh; gksrk gSA 

  [CoF6]3–    

  [Co(CN)6]3– esa , Co3+ dk d2sp3 ladj.k gksrk gSA lHkh bysDVªkWu ;qfXer gksrs gSa rFkk bl izdkj ;g 

 çfrpqEcdh; gksrk gSA 

  [Co(CN)6]3–  `   
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8. vkidks nks ladqy X rFkk Y fn;s x;s gS tks fd ,d nwljs ds leko;oh gS] X, Hg[Co(SCN)4] gSA vkxs ;g ik;k x;k 

fd X dk ^dsoy pØ.k^ pqEcdh; vk?kw.kZ 3.78 B.M. rFkk Y dk 1.73 B.M. gSA rc buesa ls dkSulk dFku lgh gS \  

 (A) X dk _.kk;u prq"Qydh; gksxk rFkk Y dk oxZ leryh; gksxkA 

 (B) X dk _.kk;u oxZ leryh; gksxk rFkk Y dk prq"Qydh; gksxkA 

 (C) nksuksa ds _.kk;u prq"Qydh; gksxsaA   

 (D) nksuksa ds _.kk;u oxZ leryh; gksxsaA 

Ans. (A) 

Sol. Hg [Co(SCN)4] (X) esa dksckYV +2 vkWDlhdj.k voLFkk esa gSA vr%]  = n(n 2)  ;k 3.78 B.M. = n(n 2)  ;k 

n = 3 

 Co2+, [Ar] 3d7   

4s 4p3d

 

 [Co(SCN)4]2–  

          sp3 ladfjr d{kd 

          SCN– vk;u ls çkIr pkj bysDVªkWu ;qXe 

 Hg [Co(NCS)4] (Y), esa dksckWYV +2 vkWDlhdj.k voLFkk esa gSA vr%] ladqy Hg[Co(NCS)4] dk ^dsoy pØ.k^ 

pqEcdh; vk?kw.kZ 1.73 BM gS vr%   = n(n 2)  ;k 1.73 B.M. = n(n 2)  ;k n = 1 

 Co2+, [Ar] 3d7   

4s 4p3d

 

 [Co(NCS)4]2–  

     dsp2  ladfjr d{kd 

     pkj NCS– vk;u ls çkIr pkj bysDVªkWu ;qXe 

 vr%, X, prq"Qydh; gS rFkk Y oxZleryh; gSA 
 

9. fuEu lHkh ladqy vius Hkkj esa deh n'kkZrs gS tc bUgsa pqEcdh; rqyk esa j[kk tkrk gSA rc buesa ls oxZ leryh; 

T;kfefr fdldh gksxh \ 

 (A) Ni(CO)4  (B) K[AgF4]  (C) Na2[Zn(CN)4] (D) buesa ls dksbZ ughaA 

Ans. (B) 

Sol. K [AgF4] esa Ag() 4d8 foU;kl j[krk gS rFkk bldh CFSE dk eku mPp gS tks fd bysDVªkWu dks ;qXeu ds fy, 

ck/; djrk gSA bl çdkj ladqy çfrpqEcdh; rFkk oxZ leryh; gksrk gSA 
  

10. ;g ,d çk;ksfxd rF; gS fd Cs2[CuCl4] ukjaxh jax dk gksrk gS ysfdu (NH4)2 [CuCl4] ihyk gksrk gSA ;g vkxs ns[kk 

tkrk gS fd ,d v;qfXer e– dk dqy vuqpqEcdh; vk?kw.kZ] pØ.k ds lkFkµlkFk d{kd dh çdf̀r ds dkj.k gksrk gSaA d-

d{kd ‘s’ o ‘p’ d{kdksa dh vis{kk vf/kd ;ksxnku nsrs gSA vr% ukjaxh ;kSfxd dk dqy vuqpqEcdh; vk?kw.kZ] ihys ;kSfxd 

dh vis{kk vf/kd çkIr gksrk gSA rc buesa ls dkSulk dFku lgh gSa \ 

 (A) ukjaxh ;kSfxd dk _.kk;u prq"Qydh; o ihys dk oxZ leryh; gksrk gSA 

 (B) ukjaxh ;kSfxd dk _.kk;u oxZ leryh; o ihys dk prq"Qydh; gksrk gSA 

 (C) nksuksa _.kk;u prq"Qydh; gksrs gSaA 

 (D) nksuksa _.kk;u oxZ leryh; gksrs gSaA 

Ans. (A) 

Sol. Cs2 [CuCl4] ¼ukjaxh½ prq"Qydh; gS] D;kasfd Cu() esa v;qfXer bysDVªkWu 3d esa gSA ysfdu (NH4)2 [CuCl4] ihyk oxZ 

leryh; gksrk gSa D;ksafd v;qfXer bysDVªkWu 3d esa u gksdj mPp ‘s’ o ‘p’ voLFkk esa gksrs gSA  
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11. ;g ,d Ïçk;ksfxd rF; gSa fd  DMG + Ni() yo.k + NH4OH  yky vo{ksiA 

 bl yky vo{ksi ds fy, dkSulk dFku vlR; gS \ 

 (A) ;g vu~vk;fud ladqy gksrk gSA   (B) ;g vUr% vkf.od H–cU/ku j[krk gSA 

 (C) Ni() sp3 ladj.k esa gSA   (D) ;g ,d çfrpqEcdh; ladqy gSA 

Ans. (C) 

Sol. ladqy [Ni(DMG)2], esa fudsy +2 vkWDlhdj.k voLFkk esa gS ( vk;u 3d8  bysDVªkWfud foU;kl j[krk gS rFkk 

MkbZesfFkyXykWbZvkWDlkbe ,d dhysV fyxsUM gSA bl çdkj ladj.k ;kstuk dks fuEu fp=k }kjk n'kkZ;k x;k gSA 

 Ni2+, [Ar]3d8  

4s 4p3d

 

  [Ni(DMG)2]    çfrpqEcdh; 

                  dsp2 ladfjr d{kd  

 
 

12. fuEufyf[kr ladqyksa esa CFSE ¼vkafdd eku½ dk lgh Øe gS % 

 ladqy  P  Q  R  S 

 lw=k  [CoF6]3–  [Co(CN)6]3– [Co(NH3)6]3+ [Co(H2O)6]3+ 

 (A) P > Q > R > S (B) Q > R > S > P (C) S > R > P > Q (D) R > Q > P > S 

Ans. (B) 

Sol. CFSE, fØLVy {ks=k foikVu o o ;qXeu ÅtkZ P ds vkisf{kd ifjek.k ij fuHkZj djrk gS] rFkk o /kkrq vk;u ij 

vkos'k rFkk  

 fyxsUM }kjk mRiUu {ks=k ij fuHkZj djrk gSA fØLVy {ks=k lkeF;Z dk vkjksgh Øe gS  : F– < H2O < NH3 < CN– ¼lHkh 

ldqyksa   esa Co, + 3 vkWDlhdj.k voLFkk esa gSA 

 bl çdkj (B) fodYi lgh gSA 

 

13. fuEu esa ls dkSulk dFku lgh ugha gS \ 

 (a) [Ni(H2O)6]2+ rFkk [Ni(NH3)6]2+ ds fy, CFSE dk eku leku gksrk gSA 

 (b) [Ni(H2O)6]2+ rFkk [Ni(NH3)6]2+ ds fy, pqEcdh; vk?kw.kZ dk eku leku gksrk gSA 

 (A) dsoy a   (B) dsoy b   (C) a rFkk b nksuksa  (D) buesa ls dksbZ ughaA 

Ans. (A) 

Sol.  (a) veksfu;k] ty dh rqyuk esa ,d çcy {ks=k fyxsUM gSA vr% [Ni(NH3)6]2+,  [Ni(H2O)6]2+ dh rqyuk esa mPp CFSE 

j[ksxkA  

 (b) nksuksa ladqy [Ni(H2O)6]2+ o [Ni(NH3)6]2+  nks v;qfXer bysDVªkWu ds lkFk sp3d2 ladj.k j[krs gSaA vr% ;g leku 

(‘dsoy pØ.k’) pqEcdh; vk?kw.kZ j[krs gSaA 
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14. oDrO;-1 :  [CoII(NH3)6]2+ vklkuh ls [CoIII(NH3)6]3+  esa vkWDlhdr̀ ugha gksrk gS tc blesa ls ok;q çokfgr dh tkrh 

gSA 

 oDrO;-2 : d6 foU;kl okys Co(+III) dh fØLVy {ks=k LFkk;hdj.k ÅtkZ d7 foU;kl okys Co(+II) dh vis{kk mPp gksrh 

gSA 

 (A) oDrO;-1 lR; gS, oDrO;-2 lR; gS; oDrO;-2 oDrO; -1 dk lgh Li"Vhdj.k gSA 

 (B) oDrO;-1 lR; gS, oDrO;-2 lR; gS; oDrO;-2 oDrO;-1 dk lgh Li"Vhdj.k ugha gSA 

 (C) oDrO;-1 lR; gS, oDrO;-2 vlR; gSA 

 (D) oDrO;-1 vlR; gS, oDrO;-2 lR; gSA 

Ans. (D) 

Sol. oDrO;-1 : ;g xyr dFku gSA  

 d7(0.8 0) foU;kl dh rqyuk esa d6 foU;kl ds mPp CFSE (2.4 0) eku ds dkj.k ok;q dh mifLFkfr esa] 

[CoII(NH3)6]2+ vklkuh ls [CoIII(NH3)6]3+  esa vkWDlhdr̀ gks tkrk gSA 

 

15. ladqy [PtCl2(NH3)(OH2)] ; ds fy, dkSulk dFku lR; gS \  [Pt dk ijek.kq Øekad = 78]  

 (i) ;g lei{k rFkk foi{k nks T;kferh; leko;oh ds :i esa jgrk gSA  

 (ii) Pt() vk;u dh ladj.k voLFkk sp3  gSA 

 (iii) ;g ,d oxZ leryh; ladqy gSA    

 (iv) ;g ,d çfrpqEcdh; ladqy gSA 

 (v)  ;g gkbMªsV leko;ork n'kkZrk gSA   

 (vi) ;g ,d prq"Qydh; ladqy gSA 

 (A) (i), (iii),(iv)  (B) (ii),(iv),(v)  (C)  (ii),(v),(vi)  (D) (i),(v),(vi) 

Ans. (A) 

Sol. Pt2+([Xe]4f14 5d8)  

 [PtCl2(NH3)(OH2)]   çfrpqEcdh; 

              dsp2 ladfjr d{kd 

 Ma2bc lei{k rFkk foi{k leko;oh j[krs gSaA 

     
 

16. [Ni(CN)4]4–, [Ni(PPh3)3Br] rFkk [Ni(dmg)2] Lih'kht esa] Ni ijek.kq dh ladj.k voLFkk;sa Øe'k% gS % 

 (A) dsp2, dsp2, sp3 (B) sp3, sp3, dsp2 (C) sp3, dsp2, dsp2 (D) dsp2, sp3, dsp2  

Ans. (B) 
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Sol. [Ni(CN)4]4– - esa Ni 'kwU; vkWDlhdj.k voLFkk esa gS] CN– ,d izcy {ks=k fyxs.M gS rFkk bl izdkj bysDVªkWu dh 

iquZO;oLFkk gksrh gS] vr% 

  [Ni(CN)4]4–  

 [Ni(PPh3)3Br] - esa Ni dh vkWDlhdj.k voLFkk +1 gS rFkk foU;kl 3d9 gSA (PPh3 ,d izcy {ks=k fyxs.M gS vr%). 

vr%, [Ni(PPh3)3Br]  

 [Ni(dmg)2] - esa Ni dh vkWDlhdj.k voLFkk +2 gS rFkk foU;kl 3d8 gS (dmg ,d oy;dkjd fyxs.M gS). vr%, 

  [Ni(dmg)2]  

 

17. vfHkfØ;k Ni2+ + 4NH3  [Ni(NH3)4]2+ ds fy,] lkE; ij ;fn foy;u eqDr voLFkk esa 1.6 × 10–4% fudy 

j[krk gks rFkk lkE; ij  NH3 dh lkUnzrk 0.5 M gks rks ladqy dk vLFkkf;Ro fu;arkd fuEu ds yxHkx cjkcj gksxk µ 

 (A) 1.0 × 10–5  (B) 1.5 × 10–16  (C) 1.0 × 10–7  (D) 1.5 × 10–17 

Ans. (C) 

Sol. Ni2+ + 4 NH3  [Ni(NH3)4]2+    k = 
2

3 4

2 4

3

[Ni (NH ) ]

[Ni ] [NH ]




 

 ijUrq  = 
2

2 2

3 4

[Ni ]

[Ni ] [Ni (NH ) ]



 
1.6 × 10–6  vFkok 

2

2

3 4

Ni

[Ni (NH ) ]




  1.6 × 10–6  

  k = 
6

4

10

1.6 (0.5)
 = 107  

 vr% vLFkkf;Ro fu;rkad = 10–7  
 

18. /kkrq dkcksZfuy esa /kkrq dkcZu ca/k yEckbZ laHkkfor ca/k yEckbZ ls de çkIr gksrh gSA le>kb;s] D;ksa \ 

Sol. ;gk¡ /kkrq rFkk CO ds e/; ladehZ vUrZfØ;k ¼synergic bonding½ ds dkj.k] /kkrq rFkk CO ds e/; vkaf'kd f}ca/k 

y{k.k fodflr gks tkrk gSaA 

M C O

















     
         ladehZ vUrZfØ;k (Synergic Bonding)  
 

19. fuEu esa ls fdlesa-ca/k ugha ik;k tkrk gSa \ 

 (A) QSjkslhu  (B) M+kbZcsathu Øksfe;e (C) ftlsl~ yo.k  (D) xzhU;kj vfHkdeZd 

Ans. (D) 

Sol. RMgX vFkkZr xzhU;kj vfHkdeZd  caf/kr ladqy gksrk gSA  

 

20. fofYdUlu~ mRçsjd fuEu esa ls dkSulk rRo j[krk gS \ 

 (A) jksfM;e  (B) vk;ju  (C) ,Y;qfefu;e  (D) dksckYV 

Ans. (A)  

Sol. fofYdUlu~ mRçsjd] [Rh(I)Cl(PPh3)3] gS] vr% ;g jksfM;e rRo j[krk gS \  
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