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09- milgla;kstu ;kSfxd [CO-ORDINATION COMPOUNDS] 

 ;ksxkRed ;kSfxd  % inkFkksZ ds fuf”pr vkf.od vuqikfrd feJ.k }kjk fdzLVyhd`r jllehdj.kfefr; ;kSfxd] tSls % 
1) lk/kkj.k yo.k % vEy o {kkj ds la;ksx ls cus fdzLVyh; inkFkZ] lk/kkj.k yo.k dgykrs gS] tSls NaCl, KCl 

xq.k/keZ % ty esa iw.kZ vk;fur gksdj ,d /kuk;u o ,d _.kk;u nsrs gS] vk;u ifj{k.k nsrs gSA  
 

2) f}d yo.k % mHk;fu’B _.kk;u ;qDr nks lk/kkj.k yo.k ds fdzLVyu }kjk izkIr yo.k] f}d yo.k dgykrs gSA 
xq.k/keZ % fdzLVYkh;] Bksl voLFkk esa LFkk;h] ty esa iw.kZ vk;fur gksdj nks /kuk;u o ,d _.kk;u nsrs gS ,oa 
vk;u ifj{k.k nsrs gS] tSls K2SO4.Al2(SO4)3.24H2O(fQVdjh@iksVk”k vYe) ,  FeSO4.(NH4)2SO4.6H2O (FAS/ eksgj yo.k),  
KCl.MgCl2.6H2O(dkusZykbV),   Cr2(SO4)3.Al2(SO4)3.24H2O(dzkse vYe) 
 

3) ladqy yo.k % lk/kkj.k yo.k ds fdzLVyu ls  izkIr ladqy vk;uksa ;qDr yo.k] ladqy@milgla;kstu ;kSfxd gSA   
xq.k/keZ % Bksl o foy;u nksuks esa LFkk;h] ty esa vkaf”kd vk;fur] ladqy vk;u ;qDr] vk;u ifj{k.k ugh nsrs gSA  
mnkgj.k  tSls CuSO4 + 4NH3 → [Cu(NH3)4]SO4  ,                    Fe(CN)2 + 4KCN  →   K4[Fe(CN)6] 

 

 ladqy ;kSfxdksa ds izdkj & 
 /kukosf”kr ladqy  % [Cu(NH3)4]2+               _.kkosf”kr ladqy % [Fe(CN)6]4-      mnklhu ladqy % [Ni(CO)4] 
 Lkjy /kuk;u o ladqy _.kk;u ;qDr ;kSfxd   %  4K+

            [Fe(CN)6]4- 

 Lakdqy /kuk;u o ljy _.kk;u ;qDr ;kSfxd   %  [Cu(NH3)4]2+        SO4
2- 

 ladqy /kuk;u o ladqy _.kk;u ;qDr ;kSfxd   %  [Co(NH3)6][Cr(CN)6] 
 

 milgla;kstu ;kSfxd %  
dsfUnz; /kkrq ijek.kq rFkk mnklhu v.kqvksa ;k vk;uksa ¼fyxs.M½ ds lkFk fuf”pr milgla;kstu ca/ku ls cus ;kSfxd    
fofo/k lkekU; lw= % Ci [M (L)n] ,  [M (L)n]X ,   [M (L)n]+/-n ,  [M (L)n]   ;   Ci = izfrvk;u    M = dsUnzh; /kkrq ijek.kq   L = fyxs.M  n = fyxs.M dh la[;k 
 

 ladqy ;kSfxd ls lacfU/kr ifjHkk’kk,W % 
¼d½ dsUnzh; /kkrq ijek.kq (CMA) % milgla;kstu lRrk esa mifLFkr /kkrq ijek.kq tks vU; vk;uksa@mnklhu v.kqvksa ls 
vkcaf/kr gksdj ,d fuf”pr T;kferh; O;oLFkk cukrk gS] bls dsfUnz; /kkrq ijek.kq dgrs gS]  izd`fr % yqbZl vEyh; 
[Co(NH3)3(Cl)3]   CMA = Co3+  ,                  [Fe(CN)6]4-      CMA = Fe2+  ,                          [Cu(NH3)4] SO4     CMA = Cu2+      
 
¼[k½ leUo;u e.My@milgla;kstu lRrk % dsUnzh; /kkrq ijek.kq ls fuf”pr la[;k esa vkcaf/kr v.kq@vk;u feydj 
milgla;kstu lRrk cukrs gS ]  bls [ M(L)n ] ls n”kkZrs gSA tSls %  [Co(NH3)3(Cl)3]   ,    [Fe(CN)6]4- 
 
¼x½ fyxs.M¼layXuh½  % leUo; e.My esa dsUnzh; /kkrq ijek.kq ls ifjc} vU; vk;u@mnklhu v.kq tks bysDVªkWu ;qXe 
nkrk gksrs gS] fyxs.M dgykrs gSA ;g yqbZl {kkjh; izd`fr ds gksrs gSA  
 nkrk ijek.kq % fyxs.M dk og ijek.kq tks CMA dks e- pair  nsdj milgla;kstu esa Hkkx ysrk gSA  

 naRkqjrk % fyxs.M esa mifLFkr nkrk ijek.kqksa dh dqy la[;k tks  CMA ds lkFk milgla;kstu djrh gSA  

nkrk ijek.kqvksa dh la[;k o izd`fr vuqlkj fyxs.M~l dk oxhZdj.k &  
1- ,dnUrqj % ,d nkrk ijek.kq ;qDr fyxs.M] tSls % Cl- ,    NH4

+ ,    H2O 

2- f}nUrqj % nks nkrk ijek.kq ;qDr fyxs.M] tSls % C2O4
2-   ,   SO4

2-  ,     ethylene diamime 

3- cgqnUrqj % nks ls vf/kd nkrk ijek.kq ;qDr fyxs.M] tSls % Diethylene triamine (dien),    [EDTA]4-  ‘kV~nUrqj fyxs.M 

4- mHk;nUrqj fyxs.M % nks fHkUu nkrk ijek.kq ;qDr fyxs.M] ftlesa milgla;kstu dsoy ,d gh ijek.kq djrk gSA  
mnkgj.k tSls   M←CN      ;   [Fe(CN)6]4-   M← NC          ;   [Fe(NC)6]4-         
   M← SCN   ;   [Fe(SCN)6]4-   M← NCS        ;   [Fe(NCS)6]4-       
   M ← NO2  ;   [Fe(NO2)6]4-   M← O-N=O   ;  [Fe(ONO)6]4 

 Note  :  SO4
2-  o  SO3

2-     nksuks mHk;narh fyxs.M ugh gS D;ksafd bu nksuks esa leku nkrk ijek.kq [O] mifLFkr gSA 
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5- dhysV fyxs.M % f}narqj ;k cgqnarqj fyxs.M ftudsa nks ;k vf/kd nkrk ijek.kq ,d lkFk CMA ls vkcaf/kr gksdj 
o;yuqek o iatkd`frd¼dkbjy½ cukrsa gS] mls fdysV fyxs.M dgrs gS rFkk izfdz;k dhysVhdj.k dgykrh gSA 
mnkgj.k % ethylene diamine (en),     oxalate (ox),       2,2-dipyridene(dipy),       [EDTA]4- ,      dien,      trien 
uksV % dhysV fyxs.M ;qDr ladqy vf/kd LFkk;h gksrs gS bls dhysV izHkko Hkh dgk tkrk gSA 

6- dkcZfud fyxs.M %  methyl (-CH3),     ethyl (-C2H5),      fenyl (-C6H5) 
 

 

/kuk;fud fyxs.M~l _.kk;fud fyxs.M~l 
lw= IUPAC uke nkrk nUrqjrk lw= IUPAC uke nkrk nUrqjrk 

NO+ Nitrosonium N ,d nUrqj CN- Cyno C mHk; nUrqj 

NO2
+ Nitronium N ,d nUrqj NC- Isocyno N mHk; nUrqj 

H3O+ Hydronium O ,d nUrqj CNO- Cyanato C mHk; nUrqj 

NH2-NH3
+ Hydragenium N ,d nUrqj NCO- Isocyanato N mHk; nUrqj 

_.kk;fud fyxs.M~l SCN- Thiocynato S mHk; nUrqj 

Cl- Chlorido Cl ,d nUrqj NCS- Isothiocynato N mHk; nUrqj 

F- Flurido F ,d nUrqj [EDTA]4- Ethylene di amine tetra acetato 2N&4O  ‘kV~nUrqj 

I- Iodido I ,d nUrqj [EDTA]3- Ethylene di amine tri acetato 2N&3O  iapnUrqj 

Br- Bromido Br ,d nUrqj mnklhu fyxs.M~l 
H- Hydrido H ,d nUrqj NH3 Ammine N ,d nUrqj 

NO3
- Nitrato O ,d nUrqj PH3 Phosphine P ,d nUrqj 

OH- Hydroxo O ,d nUrqj CO Carbonyl O ,d nUrqj 

CH3COO- Acetato O ,d nUrqj H2O Aqua O ,d nUrqj 

NH2
- Amido N ,d nUrqj NO Nitrosyl N ,d nUrqj 

CO3
2- Carbonato O ,d nUrqj NS Thionitrosyl N ,d nUrqj 

S2O3
2- thiosulphato O ,d nUrqj CS Thiocarbonyl S ,d nUrqj 

DMG2- dimethylgylxmato N&O f} nUrqj CH2-NH2 
    I 
CH2-NH2 

ethylene diamime(en) 
ethane-1,2-diamine  

 
2 N 

 
f} nUrqj 

SO3
2- Sulphaito 2 O f} nUrqj  Diethylene triamine(dien) 3 N f= nUrqj 

SO4
2- Sulphato 2 O f} nUrqj  Triethylene tetra amine(trien) 4 N Ckgq nUrqj 

H2NCH2COO- Glycinato (gly) N&O f} nUrqj  Pyridene  (py)   N  ,d nUrqj 

C2O4
2- Oxalato 2 O f} nUrqj  Dipyridene  (dipy) 2N f} nUrqj 

NO2
- Nitro / N- nitrito N mHk; nUrqj     

ONO- Nitrito / O- nitrito O mHk; nUrqj     
 

 
¼?k½ izfr vk;u &  
leUo; lRrk ds ckgj mifLFkr lkekU; /kuk;u ;k _.kk;u tks CMA dh izkFkfed la;kstdrk dks izfrlarqfyr djrs gS 
;k laeUo; lRrk ij mifLFkr vkos”k dks mnklhu djrsaa gSA ;s /kkrq ijek.kq ds lkFk vk;fud ca/k cukrs gSA   
¼p½ leUo;u@milgla;kstu la[;k (CN) -   
CMA ls vkcaf/kr lHkh fyxs.Mksa ds nkrk ijek.kqvksa dh la[;k ;k narqjrk ds cjkcj la[;k] leUo;u la[;k dgykrh gSA  
leUo;u la[;k(CN) = fyxs.M dh la[;k X narqjrk  ]      tSls %   [Fe(CN)6]4-      CN  =  6 X 1 = 6   
¼N½ CMA dh vkWDlhdj.k la[;k(ON) %  
ladqy esa CMA ls tqMs lHkh fyxs.Mksa dks muds lkf>r bys0 ;qXe lfgr i`Fkd djus ij izkIr “ks’k vkos”kA 
                            Ex :   [Co(NH3)6]Cl3     ON  =    x + 6(0) + 3(-1) = 0  ,    x = +3 
 

uksV % ladqy vk;u ij vkos”k] /kkrq vk;u o fyxs.Mksa ij vkos”k dk ;ksx gksrk gS tSls %   [Fe(CN)6]x ,   if Fe(II),     x=2+6(-1) = -4 
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¼t½ leUo; cgqQyd % dsUnzh; /kkrq vk;u ls tqMs lHkh fyxs.Mksa dh f=foe esa fnd~LFkku dh T;kfefr; O;oLFkk 

prq’Qydh; oxZ leryh; f=dks.kh; f}fijSfeM oxkZdkj fijSfeM v’VQydh; 
CN=4          sp3 CN=4          dsp2 CN=5         sp3d1 CN=5       dsp3 CN=6          sp3d2 

 
 
 
 
 

    

[NI(CO)4] [Pt(Cl)4]2-   [Co(NH3)6]3+ 

 

 gkseksysfIVd ladqy % tc CMA ls tqMsa lHkh nkrk ijek.kq vFkok fyxs.M ,d gh izdkj ds gks tSls %[NI(CO)4], [Co(NH3)6]3+ 

gsVªksysfIVd ladqy % tc CMA ls tqMsa lHkh nkrk ijek.kq ;k fyxs.M fHkUu izdkj ds gks tSls % [Co(NH3)4Cl2]+][Pt(NH3)2ClBr] 

 ladqy ;kSfxdksa ds lw= rFkk IUPAC ukedj.k %  
 ladqyksa ds  lw= %    Ci [M (L)n] ,                        [M (L)n]X ,                            [M (L)n]+/-n  ,                            [M (L)n]                  

                                    (  X & Ci = izfrvk;u         M = dsUnzh; /kkrq ijek.kq           L = fyxs.M~l          n = fyxs.M dh la[;k ½ 
 lw= ys[ku dk dze % dsUnzh; /kkrq ijek.kq → fyxs.M vaxzsth o.kZdzekuqlkj] →cgqijek.kq o cgqla[;d fyxs.M dks 

dks’Bd es fy[kuk] →izfrvk;u ds fcuk leU;o; lRrk gksus ij mlds vkos”k dks xq: dks’Bd nka;h vksj ew/kkZad esa 
n”kkZrs gS → var esa /kuk;u o _.kk;u ds vkos”k dks larqfyr djrs gSA 

 ukedj.k dze % lkekU; /kuk;u¼izfrvk;u½ + [fyxsa.M + dsUnzh; /kkrq vk;u + ¼vkW0vad½] + lk0 _.kk;u 
 izfrvk;u ds :Ik esa mifLFkr /kuk;u dk uke fcuk vad ds lkekU; gh fy[kk tkrk gSA tSls % K = ikSVsf”k;e 
 fyxs.Mksa dk ukedj.k % nks ;k vf/kd fyxs.M gks rks ukedj.k vaxszth o.kZdzekuqlkj fd;k tkrk gSA  
 ,d gh izdkj ds ,d ls vf/kd fyxs.Mksa ds uke ds igys 2-di,    3-tri,    4-tetra,   5-penta,     6-hexa 
 ;fn fyxs.M ds uke esa igys ls gh di, tri, tetra “kCn gks rks 2(bis) ,  3(tris) ,  4(tetrakis) , 5(pentakis) 

 /kukosf”kr o mnklhu fyxs.Mksa dk uke lkekU; ijarq _.kkosf”kr fyxs.Mksa ds uke ds ihNs (o) yxkrs gSA 

 f}dsUnzdh; ladqyksa esa nks /kkrq ijek.kqvksa ds e/; lsrq dk dk;Z djus okys fyxs.Mksa ds uke ls iwoZ μ yxkrs gSA 
 dsUnzh; /kkrq ijek.kq dk ukedj.k % /kukosf”kr ;k mnklhu ladqy ds fy, CMA dk uke lkekU; gh fy[krs gSA 
 _.kkosf”kr ladqy gksus ij CMA ds ySfVu uke ds ihNs ,sV (ate) vuqyXu yxkrs gSA  
 CMA dh vkWDlhdj.k la[;k dks jkseu la[;k esa NksVs dks’Bd ds lkFk n”kkZrs gS tSls +  +1(I),   +2(II),   +3(III),     +4(IV) 

 izfrvk;u ds :Ik esa mifLFkr _.kk;u dk uke fcUkk vad ds lkekU; gh fy[kk tkrk gSA tSls % Cl-  = DyksjkbM 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

 leko;ork & nks ;k vf/kd ,sls ;kSfxd ftudss v.kqlw= rks leku gks] ijarq ijek.kqvksa dh O;oLFkk] lajpuk o muds 
HkkSfrd xq.kksa esa fHkUurk gks] leko;oh dgykrs gSA 

1- lajpukRed leko;ork & vkca/ku fHkUurk ds dkj.k mRiUu leko;rk    
2- f=foe leko;ork & f=foe esa fnd~LFkku O;oLFkkvksa esa fHkUurk ds dkj.k mRiUu leko;ork 

 

 f=foe leko;ork %  
1- T;kferh; leko;ork &  
 bls lei{k&foi{k leko;ork Hkh dgk tkrk gSA 
 milgla;kstu la[;k 4 o 6 okys gsVªksysfIVd ladqy T;kferh; leko;ork n”kkZrs gSA  
 CMA ls tqMs fyxs.Mksa dk f=foe esa fHkUu foU;kl }kjk nks izdkj ds T;kfefr; lek;o;oh izkIr gksrs gSA 

1- lei{k(cis) - tc leku leqg ,d gh rjQ foU;kflr gks 
2- foi{k(trans) - tc leku leqg foifjr foU;kflr gks  

       mnkgj.k %  TYPE : MA2X2        [Pt(NH3)2Cl2]          TYPE : MA4X2        [Co(NH3)4Cl2]     
                                  TYPE : MABX2        [Co(gly)2]              TYPE : MA2XY       [Co(NH3)2ClBr]   
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FACIAL ISOMERS  :     TYPE : MA3X3        [Co(NH3)3Cl3] 

 

2- izdkf”kd@/kzqo.k leko;ork & 
 leku v.kqlw= o HkkSfrd x.k/keZ okys leko;oh tks lery /kzqohr izdk”k ds izfr fHkUu&fHkUu O;ogkj n”kkZrs gSA 
 lery /kzqohr izdk”k dks cka;h@nka;h vksj ?kwf.kZr dj nsrs gS] izdkf”kd ;k /kqzo.k ?kw.kZd leko;oh dgykrs gSA  
 /kzqo.k leko;oh ijLij v/;kjksfir u gksus okys niZ.k izfrfcEc gksrs gS bUgS izfrfcac :i@,UkSfUVvkselZ dgrs gSA 
 v.kq ;k ;kSfxd ftuds niZ.k izfrfcac ijLij v/;kjksfir uk gks mUgsa dkbjy v.kq dgk tkrk gSA 
 milgla;kstu la[;k 6 okys f}narqj fyxs.M ;qDr v’VQydh; ladqy /kqzo.k leko;ork n”kkZrs gSA  
 izdkf”kd ;k /kqzo.k ?kw.kZd leko;oh nks izdkj ds gksrs gSA 

¼d½ nf{k.kkorZ /kzqo.k ?kw.kZd (d/+) clockwise [right]  =  tks lery /kzqohr izdk”k dks nka;h vksj ?kqek nsrs gS 
 ¼[k½ okekorZ /kzqo.k ?kw.kZd (l /-) ant clockwise [left] =  tks lery /kzqohr izdk”k dks cka;h vksj ?kqek nsrs gS 
 

 
 
 
 
 

 

mnkgj.k %      [Co(en)3]3+    d & l                                                                        cis [PtCl2(en)2]2+   d & l   

 lajpukRed leko;ork %  
1- vk;uu leko;ork % ladqy ;kSfxd tks tyh; foy;u esa fHkUu&fHkUu vk;u nsrs gS] vk;uu leko;oh dgykrs gSA 

mnkgj.k   % [Co(NH3)5SO4]Br    =   [Co(NH3)5SO4]+    +   Br-        [AgNO3   ds lkFk Ag Br gYds ihys jax dk vo{ksi nsrk gS ] 
       [Co(NH3)5 Br]SO4    =    [Co(NH3)5 Br]+     +   SO4 

-2
    [BaCl2 ds lkFk BaSO4    “osr jax dk vo{ksi nsrk gS  ]   

 
2- gkbMªsV@foy;kd;kstu leko;ork  % tc ty foyk;d ds :Ik esa iz;qDr gksrk gS vr% ,sls leko;oh ftuesa ty 

ds v.kqvksa dh la[;k leUo;h e.My rFkk vk;uh e.My esa fHkUu gks ]gkbMªsV leko;oh dgykrs gSA  
mnkgj.k % CrCl3.6H2O   ds leko;oh % [Cr(H2O)6]Cl3                  VOILET             fyxs.M ds :i esa ty ds v.kq 6 
     [Cr(H2O)5 Cl]Cl2.H2O      BLUE GREEN  fyxs.M ds :i esa ty ds v.kq 5 
     [Cr(H2O)4 Cl2]Cl.(H2O)2   DARK GREEN  fyxs.M ds :i esa ty ds v.kq 4 

3- ca/kuh leko;ork % mHk;narh fyxs.M ;qDr ladqyksa esa CMA ls tqMs nkrk ijek.kq esa fHkUurk ls mRiUu leko;oh  
mnkgj.k %  [Co(NH3)5NO2] Cl2    Co ← NO2  ;   [Co(NH3)5 ONO] Cl2          Co ← ONO 
   [Cr(H2O)5 CN]Cl2      Cr ← CN ;    [Cr(H2O)5 NC]Cl2               Cr ← NC 

4- milgla;kstu leko;ork & 
ladqy /kuk;u o ladqy _.kk;u ;qDr ;kSfxdksa esa tc ladqy vk;uksa ;qDr leUo; e.My ds e/; fyxs.Mksa dk 
fofue; gksrk gS rks izkIr leko;oh ] leUo; ;k milgla;kstu leko;oh dgykrs gSA  
mnkgj.k %  [Co(NH3)6][CrCl6]    ;   [CoCl6][Cr(NH3)6] 
   [Pt(NH3)4][PtCl4]     ;   [PtCl(NH3)3][PtCl3(NH3)] 
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 milgla;kstd ;kSfxdksa esa vkca/ku fl}kar % VBT,     CFT,     MOT,     LFT 
1- ouZj fl}kar % ladqy ;kSfxdksa esa dsUnzh; /kkrq ijek.kq nks izdkj dh la;kstdrk,a n”kkZrk gSA  
 izkFkfed la;kstdrk ¼vk;fud] vnSf”kd] lkekU; /kuk;uksa ;k _.kk;uksa }kjk larq’V] ;g /kkrq vk;u dh ON n”kkZrh gSA½  
 f}rh;d la;kstdrk ¼vuk;fud] nSf”kd] vk;uksa@mnklhu v.kqvksa }kjk larq’V] ;g /kkrq vk;u dh CN n”kkZrh gSA½ 

uksV % /kkrq vk;u ls f}rh;d la;kstdrk ls vkcaf/kr vk;u lewg CN vuqlkj v.kq ds f=foe esa vofLFkr gksrs gSA 
     Ex :  [Co(NH3)6]Cl3   izkFkfed la;kstdrk (ON) = +3       ;     f}rh;d la;kstdrk (CN) = 6 

ouZj fl}kar ds nks’k % dqN gh rRoksa esa milgla;kstu ;kSfxd cukus dh izo`fr dk dkj.k Li’V ugh crk;kA 
milgla;kstu ;kSfxdksa esa pqacdRo] /kqzo.k ?kw.kZdrk rFkk vkca/ku esa fn”kkRed xq.kksa dh O;k[;k djus esa vlQy 
2- la;kstdrk ca/k fl}kar (VBT) 
 ykbul ikWfyax }kjk izLrqr ;g fl}kar ladqyksa ds pqacdh; o T;kfefr; xq.kksa dh O;k[;k djrk gSA 

 CMA viuh vkWDlhdj.k voLFkk ds vuq:i e- R;kxdj /kuk;u cukrk gS 
 CMA fyxsaMksa }kjk iznRk lp dh la[;kuqlkj ladfjr fjDr d{kdsa miyC/k djokrk gS  
 CMA ds fjDr ladfjr d{kdksa es fyxsaM vius lp nsdj lek{kh; vfrO;kiu }kjk (σ) milgla;kstd ca/k cuk ysrs gSA 
 izcy {ks= fyxs.M e- pairing    (;qXeu½ tcfd nqcZy {ks= fyxs.M e- unpairing  (v;qXeu½ dks izsfjr djrs gSA 

 CMA ds vladfjr d{kd fyxsaMksa ds iw.kZ Hkjs d{kdksa ds lkFk i”p ca/ku }kjk π ca/k cuk ysrs gSA 

CN ladj.k T;kfefr mnkgj.k CN ladj.k T;kfefr mnkgj.k 

2 sp js[kh; [Ag(NH3)2]+ 5 sp3d f=dks.kh; f}fijkfeMh [Fe(CO)5]2+ 

3 sp2 lery f=dks.kh; [HgI3] 5 dsp3 f=dks.kh; f}fijkfeMh [SbF5]2- 

4 sp3 prq’Qydh; [Ni(CO)4],[ZnCl4]2- 6 sp3d2 v’VQydh; [Cr(NH3)6]3+ 

4 dsp2 lery oxkZdkj [Cu(NH3)4]2+ 6 d2sp3 v’VQydh; [Co(H2O)6]3+ 

 

 la;kstdrk ca/k fl}kar dh deh;kW ;k lhek,W& 
1) iwokZuqeku ij vk/kkfjr] pqacdh; izo`fr dh ek=kRed O;k[;k rFkk ladqyksa esa jaxksa ;k muds LisDVªeksa dk Li’Vhdj.k ugh fn;kA 
2) WFL  &  SFL fyxsaMksa esa rqyukRed foHksnu dh Li’Vrk rFkk ladqyksa ij fyxsaM o T;kfefr; izHkkoksa dh O;k[;k ugh 
3) milgla;kstu ;kSfxdksa ds m’ekxfrdh; ,oa xfrd LFkkf;Ro dh O;k[;k ughA 

  mnkgj.k % fuEu ladqyksa dh lajpuk] pqacdRo rFkk ladqy dk izdkj dks VBT ds vk/kkj ij le>kb;sa 
   [NiCl4]2-  &  [Ni(CN)4]2-        ;       [Co(NH3)6]3+ &  [CoF6]3-    ;     [Fe(CN)6]3- &  [Co(H2O)6]3+      
 

 

 

 

 

 

 

 

 

 

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

3- fdzLVy {kS= fl}kar (CFT) 
• vk;fud fdzLVyksa ds fy, vuqiz;qDr ;g fl}kar Application on Ionic Crystals  Hkh dgykrk gSA 
• ;g ,d fLFkj oS|qr ekWMy gS tks M rFkk L ds e/; fLFkjoS|qr vU;ksUu fdz;k }kjk mRiUu vk;fud vkca/k n”kkZrk gSA 
• _.kkosf”kr fyxs.M fcUnq vkos”k ,oa mnklhu fyxs.M dks fcUnq f}/kqzo ekuk x;kA  
• foyfxr CMA ds la;ksth dks”k esa leku mtkZ dh ikWap d d{kdsa leHkza”k voLFkk esa gksrh gSA 
• fyxsaMksa ds izHkko ls CMA ds la;ksth dks”k dh lefer o`rkdkj ifjf/k izfrd’kZ.k }kjk vlefer gks tkrh gSA 
• d d{kdksa dh leHkza”k voLFkk lekIr gks tkrh gS rFkk fdzLVy {ks= dh izd`fr vuqlkj budk foikVu gksrk gSA  
• fyxsaMksa dss izHkko ls leHkza”k d d{kdksa dh mtkZ izHkkfor gksrh gS vr% budk foHkktu nks leqgksa (t2g  & eg ) esa gks 

tkrk gS bls fdzLVy {kSs= foikVu dgrs gSA 
• t2g   &  eg   d d{kdksa dh mtkZ dk varj fdzLVy {kS= foikVu mtkZ (CFSE)dgykrk gSA bldk ladsr [Δ]  

 
 

 v’VQydh; ladqyksa esa fdzLVy {kS= foikVu& 
 v’VQydh; ladqyksa esa fyxsaM CMA dh vksj v{kksa ij fufnZ’V gksrs gSA 
 dsUnzh; /kkrq vk;u rFkk fyxs.Mksa ds bys0 ds e/; izfrd’kZ.k mRiUu gksrk gSA 
 v{kksa ij fLFkr nks d d{kd eg  o fyxsaMksa ds e/; izcy izfrd’kZ.k gksus ls eg d{kdksa dh mtkZ c< tkrh gSA   
 v{kksa ds e/; fLFkr rhu  d d{kd t2g  o fyxsaMksa ds e/; nqcZy izfrd’kZ.k gksus ls t2g  dh mtkZ ?kV tkrh gSA 
 eg d{kdksa dh mtkZ fdzLVy {ks= dh vkSlr mtkZ ls c<rh gS tcfd t2g d{kdksa dh mtkZ mlh vuqikr esa ?kVrh gSA 
 eg  &  t2g  dk mtkZ varj v’VQydh; fdzLVy {kS= foikVu mtkZ dgykrh gS vr%  CFSE  [Δo] = eg - t2g 

eg   dh mtkZ esa ⅗ Δo ds cjkcj o`f} 
t2g  dh mtkZ esa ⅖ Δo ds cjkcj deh 

 
 
 
 
 
 
 
        v’VQydh; fdzLVy {kS= esa d d{kdksa dk foikVu mtkZ vkjs[k  
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 prq’Qydh; ladqyksa esa fdzLVy {kS= foikVu& 
 prq’Qydh; ladqyksa esa foikVu] v’VQydh; foikVu ls foifjr rFkk U;wu gksrk gSA 
 prq’Qydh; ladqyksa esa fyxsaM CMA dh vksj v{kksa ds e/; ls fufnZ’V gksrs gSA 
 v{kksa ds e/; fLFkr rhu d d{kd t2g  o fyxsaMksa ds e/; izcy izfrd’kZ.k yxus ls t2g dh mtkZ c< tkrh gSA  
 v{kksa ij fLFkr nks  d d{kd eg  o fyxsaMksa ds e/; nqcZy izfrd’kZ.k yxus ls eg  dh mtkZ ?kV tkrh gSA         
 t2g & eg  dk mtkZ varj prq’Qydh; fdzLVy {kS= foikVu mtkZ dgykrh gS vr%  CFSE [Δt]  =  t2g - eg  
 prq’Qydh; ladqyksa ds fy,  Δt < Δo          [Δt  =  4/9 Δo]  ≈  ½  vr% d{kdksa dh foikVu mtkZ bruh vf/kd ugh 

gksrh tks bys0 dk ;qXeu izsfjr djs blfy, ,sls ladqy fuEUk izpdz.k foU;kl okys gksrs gSA 
uksV % g  dk mi;ksx le:Ikrk dsUnz ;qDr v’VQydh; o oXkZ leryh; ladqyksa esa gh djrs gS ijarq prq’Qydh; ladqyksa esa le:irk 
dsUnz vuqifLFkr gksus ls mtkZ Lrj esa g  dk mi;ksx ugh djrs gSA  

e  dh mtkZ esa ⅖ Δt ds cjkcj o`f} 
t2 dh mtkZ esa ⅗ Δt ds cjkcj deh 

 
 
 

 
 

prq’Qydh; ladqyksa esa fdzLVy {kS= foikVu dk mtkZ vkjs[k fp= 

 CFT ds nks’k   
1) fyxs.Mksa dks _.kkosf”kr fcanq ekuk x;k] ijarq fyxs.M LisDVªksjlk;u Js.kh esa fuEu Lrj ij gksrs gS     
2) fyxsaM o /kkrq vk;u ds e/; vkca/ku dh lgla;kstu izd`fr dh Li’V O;k[;k ugh  
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 LisDVªksjklk;fud Js.kh % fyxs.Mksa dks mudh bys0 nkrk izo`fr ;k {ks= izcyrk ds vkjksgh dze esa O;ofLFkr djukA 
                  I- < Br- < SCN- < Cl- < S2- < F-  < OH-  < C2O4

2-  < H2O < NCS- < EDTA4-< NH3 < en < CN-  < NO2  < CO 
 

 milgla;kstu ;kSfxdksa esa jax % “osr fofdj.k dk og Hkkx tks ladqy }kjk vo”kksf’kr gksrk gS rks ladqy iwjd jax izdV 
djrk gS tks vo”ks’k rjaxnS/;Z }kjk mRiUu gksrk gSA iwjd jax fuEukuqlkj gSA 
vo”kksf’kr &iwjd % ihyk&cSaxuh ] uhyk gjk&yky ] uhyk&ihyk ukjaxh ] ijkcSaxuh&gYdk ihyk ] yky&uhyk ] uhyk gjk&uhy yksfgr 

d-d ladze.k ,oa ladqyksa esa jax dh vo/kkj.kk& 
• dd ladj.k : v’VQydh; ladqyksa esa n`”; fofdj.k ds izHkko ls fuEu mtkZ dh d d{kd t2g1  esa mifLFkr v;qfXer e- n`”; 

fofdj.k ls okafNr mtkZ dk vo”kks’k.k dj mPp mtkZ dh d d{kd eg  esa ladzfer gks tkrk gS  
• t2g  &  eg  ds e/; vkaf”kd mtkZ varj gksrk gS vr% e- mrstu ;k ladze.k gsrq n`”; fofdj.k gh i;kZIr gksrh gS A 
• mnk0 %  [Ti(H2O)6]3+   cSaxuh jax dk ;kSfxd gS A  

 Ti3+  =  [Ar]3d1,4s0  =   1 unpaired e- →  d-d transition  =  violet colur 
 dkj.k     n`”; fofdj.k ds izHkko ls foikfVr d d{kdksa ds fuEu mtkZ  
d{kd t2g ls v;qfXer  e- n`”; fofdj.k ls ihys gjs jax (5000Å) dk  
izdk”k vo”kksf’kr dj mPp mtkZ d{kd  eg esa ladzfer@mRrsftr gks tkrk gS  
rFkk vo”kksf’kr ihys fofdj.k dk iwjd  cSaxuh jax ikjxfer ;k izdV gks tkrk gS  
vr% ladqy dk jax cSaxuh fn[kkbZ nsrk gSA   (t2g)1(eg)0→( t2g)0(eg)1  

 
iz”u % fyxsaMksa dh vuqifLFkfr esa ;kSfxd jaxghu gksrs gS D;ksa\  

             cSaxuh jax dk ;kSfxd [Ti(H2O)6]Cl3  xeZ djus ij jaxghu gks tkrk gSA D;ksafd fyxs.M vuqifLFkr gksrs gSA 
      dkj.k % fdzLVy {kS= foikVu ugh gksus ls d - d ladze.k Hkh laHko ugh gksxkA 

      mnk0 % TiCl4   jaxghu tcfd [Ti(H2O)6]Cl3 cSaxuh jax dk ;kSfxd gS D;ksaA  
          [Ti(H2O)6]Cl3   =   Ti3+  [Ar]3d1,4s0  =   1 unpaired e- →  d-d transition  =  violet colur 
                                 TiCl4  =    Ti4+  [Ar]3d0,4s0  =  no  unpaired e- →  no  d-d transition  =  colorless 
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 ladqyksa dh pqacdh; izo`fr ;k pqacdh; vk?kw.kZ dk O;atd % μ = �𝑛(𝑛 + 2)      n = no of unpaired e-   ;  unit  =  BM 

milgla;kstd ;kSfxdksa ds egRo@vuqiz;ksx &  
1- xq.kkRed o ek=kREkd jklk;fud fo”ys’k.kksa esa  mnk0 % EDTA , DMG ,  α-nitroso β-nephthol 
2- ty dh dBksjrk dk vkadyu    mnk0 % Na2 EDTA vuqekiu }kjk 
3- /kkrqvksa ds fu’d’kZ.k esa mnk0 % Au, Ag  rFkk   /kkrqvksa ds ifj’dj.k esa mnk0 % Ni /kkrq ds fy, ekWM izdze 
4- tSo ra=ksa esa tSls % chlorophyl (Mg-complex),  Hb in RBC(Fe-complx),  vit B-12(cynocobaltamine)  
5- vkS|ksfxd izdzeksa esa tSls % ,Ydhuksa ds gkbMªkstuhdj.k esa jksfM;e ladqy % fofYdUlu mRiszjd [(Ph3P)3 RnCl] 
6- oS|qr ysiu esa tSls % Au & Ag ds ladqy [Ag(CN)2]-   &  [Au(CN)2]-        
7- “osr “;ke QksVksxzkQh esa tSls % fQYe LFkk;hdkjh ds :i esa gkbiks ladqy 
8- vkS’k/k jlk;u esa % dhysV fpfdRlk] ysM dh fo’kkDrk gsrq [EDTA]] dSalj V~;qej o`f} jksdus esa Pt complex (cis-platin)  
9- fczfV”k ,sfUVyqblkbV (BAL) % As, Hg, Sb, Pb, Cd ds fo’kkDru dk mipkj djus esa mi;ksxh 

 
 /kkrq dkcksZfuy esa vkca/ku % dkcksZfuy fyxs.M ;qDr gkseksysfIVd ladqy] /kkrq dkcksZfuy dgykrs gSA 
 M ― C vkca/k esa flXek o ikbZ nksuks vkca/kksa ds xq.k ik;s tkrs gSA 
 M ― C flXek vkca/k] dkcZu dh ladfjr d{kd esa mifLFkr bys0 ;qXe dks /kkrq dh fjDr d{kd es nsus ls curk gS 
 M ― C ikbZ vkca/k] /kkrq ds iw.kZiwfjr d d{kdksa ds bys0 ;qXe dks CO ds fjDr izfrcaf/kr d{kd esa nsus ls curk gSA 
 /kkrq o fyxs.M ds e/; mRiUu bl ca/ku vU;ksUu fdz;k dks /kkrq dkcksZfuy vkca/k lgfdz;k”khyrk dgrs gS tks /kkrq rFkk 

dkcksZfuy fyxs.M ds vkca/ku dks vf/kd LFkk;hRo iznku djrh gSA 
 
 
 
 
 
 
 
 

 

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

 

t2g  [triply degenerated] eg  [doubly degenerated] 
v{kksa ds e/; e- ?kuRo  v{kksa ij  e- ?kuRo  

dxy dyz dxz dx2-y2 dz2 
 
 
 
 
 

 
 
 

 
 
 

  

 

;qXeu mtkZ o foikVu mtkZ ds vk/kkj ij fyxsaM o mudh izd`fr 
nqcZy {kS= fyxsaM (weak field ligands / WFL) izcy {kS= fyxsaM (strong field ligands / SFL) 

 nqCkZy  e- nkrk izo`fr vr% d d{kdksa dk foikVu fuEu  
 mPp izpdz.k ladqy dk fuekZ.k 
 ;fn  Δo <  P  =  e- unpairing  

 I- < Br- < SCN- < Cl- < S2- < F-  < OH-  < C2O4
2-  < H2O 

 izCky e- nkrk izo`fr vr% d d{kdksa dk foikVu mPp 
 fuEu izpdz.k ladqy dk fuekZ.k 
 ;fn  Δo  >  P  =  e- pairing  

NCS- < EDTA4-< NH3 < en < CN-  < NO2  < CO 
 


