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ntHdhpd; mizTf; Nfhl;ghL : (Werner’s Coordination Theory)

❖ My;gHl; ntHdh; (Alfred Werner) mizTr; NrHk Ntjpapaypd; je;ij vd miof;fg;gl;lhH. mtH

Kjd; Kjyhf 1893-y; mizTr; NrHkq;fspd; [CoIII- mk;ikd; mizTfs;] gz;Gfs; gw;wpAk; mikg;G

gw;wpAk; tpsf;f ty;y Nfhl;ghLfis ,ak;gpdhH. ,jw;fhf mtH 1913-y; Nehgy; ghpir ntd;whH.

ntHdUila Nfhl;ghLfs; :

(i) xt;nthU mizTr;NrHkj;jpYk;> ika cNyhf mZ (my;yJ) madpiar; Rw;wp gpw mZf;fs;

(my;yJ) njhFjpfs; (<dpfs;) #o;e;Js;sd. ,t;thW #o;e;Js;s njhFjpfs;> eLepiy

%yf;$WfshfNth my;yJ vjpHkpd;RikAila madpfshfNth my;yJ rpyrkak;> mhpjhf NeHkpd;

RikAila madpfshfNth ,Uf;fyhk;.

(ii) xt;nthU mizTr;NrHkj;jpYs;s> ika cNyhf mZTk; ,Utifahd ,izjpwd;fis

nfhz;Ls;sd. mit



(a)  Kjd;ik ,izjpwd; (my;yJ) madpahFk; ,izjpwd;

(b)  ,uz;lhk; epiy ,izjpwd; (my;yJ) madpahfh ,izjpwd;

(iii) Kjd;ik ,izjpwd; vd;gJ ika cNyhf mZtpd; Mf;]p[Ndw;w epiyiaj; Fwpf;fpd;wJ.

Kjd;ik ,izjpwid vjpHkpd;RikAila madpfs; klLNk <Lnra;Ak;. Kjd;ik ,izjpwZf;F

jpirg;gz;G fpilahJ. vdNt> Kjd;ik ,izjpwd;> mizTr; NrHkj;jpd; tbtikg;ig epHzapf;f

,ayhJ.

(iv) ,uz;lhk; epiy ,izjpwd; vd;gJ ika cNyhf mZtpd; mizT vz;izf; Fwpf;fpd;wJ.

,uz;lhk; epiy ,izjpwid> eLepiy %yf;$Wfs;> vjpHkpd;RikAila madpfs;> rpy rkak; mhpjhf

NeHkpd;RikAila madpfs; (<dpfs;) <Lnra;fpd;wd. ,uz;lhk; epiy ,izjpwDf;F jpirg; gz;G cz;L.

,uz;lhk; epiy ,izjpwd;> ika cNyhf mZitr;Rw;wp> xU Fwpg;gpl;l jpirapy; jhd; ePl;bf;

nfhz;bUf;Fk;. cjhuzkhf> mizT vz;-4 vd;why;> ehz;Kfp (my;yJ) rJujs tbtikg;ig ngWfpwJ.

mizT vz;-6 vdpy;> vz;Kfp tbtikg;igg; ngWfpwJ. vdNt> ,uz;lhk; epiy ,izjpwd;> mizTr;

NrHkj;jpd; tbtikg;ig epHzapg;gjpy;> ngUk; gq;F tfpf;fpwJ.



(v) vy;yh cNyhfq;fSf;Fk; jq;fsJ ,Utifahd ,izjpwd;fisAk; <L nra;aNt KaYfpd;wd.

,jdhy;> mizTf; Nfhsj;jpw;F cs;Ns cs;s vjpHkpd;RikAila madp> ika cNyhf mZtpd;

Kjd;ik ,izjpwizAk;> ,uz;lhk; epiy ,iz jpwidAk; xNu rkaj;jpy; <Lnra;fpd;wJ.

(v.fh.) [CoCl(NH3)5]Cl2 – vd;w mizTr; NrHkj;jpy;> mizTf; Nfhsj;jpw;F cs;Ns cs;s Cl- madp>

Nfhghy;bd; Kjd;ik ,izjpwizAk; (+3), ,uz;lhk; epiy ,iz jpwizAk; (6) <Lnra;fpd;wJ.

(vi) ,uz;lhk; epiy ,izjpwDf;F jpirgz;G ,Ug;gjhy;> xNu khjphpahd ,uz;L <dpfis

ngw;Ws;s mizTr;NrHkj;jpy;> khw;wpak; gz;gpw;F fhuzkhfpwJ.

❖ ,f;nfhs;ifg;gb> CoCl3.6NH3 vd;w mizTr;NrHkj;jpw;F> ntHdH> gpd;tUk; mikg;ig Kd;nkhope;jhH.

❖ ,jpy;> Kjd;ik ,izjpwid (madpahFk; ,izjpwd;) Gs;spf; NfhLfshYk; (jsHthf

gpizf;fg;gl;Ls;sjhy;)> ,uz;lhk; epiy ,izjpwid (madpahfh ,izjpwd;) (tYthf

gpizf;fg;gl;Ls;sjhy;) njhlHr;rpahd NfhLfshYk; Fwpj;jhh;.



❖ ,e;j mizTr;NrHkj;ij 100°C tiu i`l;Nuh FNshhpf; mkpyj;Jld; (HCl) NrHj;J

ntg;gg;gLj;jpdhYk;> ,jpYs;s NH3 ePq;Ftjpy;iy. ,jpypUe;J> MW mk;Nkhdpah (NH3) %yf;$WfSk;

ika cNyhf madpAld; mizTf;Nfhsj;jpw;Fs; tYthf gpizf;fg;gl;bUf;fpd;wd vd;Wk;> mit

madpahtjpy;iy vd;Wk; tpsq;FfpwJ.

❖ mNjNghy> Nfhghy;l;bd;; Kjd;ik ,izjpwd;> (+3) Cl- madpfshy; <Lnra;ag;gLfpwJ. ,k;%d;W

FNshiuL (Cl- ) madpfSk; Nfhghy;l;bd; jsHthf gpizf;fg;gl;bUg;gjhy;> nts;sp iel;Nul;(AgNO3 )

fiuriy NrHf;Fk; NghJ> 3 nts;sp FNshiuL (AgCl) tPo;gbT Njhd;WfpwJ. vdNt ,k;%d;W

FNshiuL (Cl- ) madpfSk; mizTf;Nfhsj;jpw;F ntspNa madpahff;$ba epiyapy; cs;sJ.

(i) CoCl3.6NH3 NrHkj;jpd; ntHdhpd; mikg;G (3 AgCl tPo;gbT)

(or) [Co(NH3)6] Cl3



(ii)  CoCl3. 5NH3 NrHkj;jpd; ntHdhpd; mikg;G (2 AgCl tPo;gbT)

(or) [CoCl(NH3)5] Cl2

(iii)  CoCl3.4NH3 NrHkj;jpd; ntHdhpd; mikg;G (1 AgCl tPo;gbT)

(or) [CoCl2(NH3)4]Cl 



(iv) CoCl3.3NH3 NrHkj;jpd; ntHdhpd; mikg;G

(or) [CoCl3(NH3)3] 

(,jpy; AgCl tPo;gbT fpilg;gjpy;iy)

rpl;tpf;fpd; epfu mZ vz; Nfhl;ghL : 

(Sidwick’s Effective Atomic Number Theory)

❖ rpl;tpf;fpd; nfhs;if gb> ika cNyhf mZitiar; Rw;wpAs;s <dpfspy;> gpizg;gpy; <Lglhj xU

N[hb vyf;fl;uhd;fis nfhz;l mZf;fs; ,Uf;fNtz;Lk;. ,t;tif <dpfs;> ,e;j vyf;l;uhd;

N[hbfis ika cNyhf mZtpw;F toq;fp ‘Y}ap]; fhuq;fshf’ jpfo;fpwJ. ika cNyhf

mZtpw;Fk; <dpfSk; ,ilapy; Vw;gLk; gpizg;G <jy; gpizg;G (Coordinate bond) MFk;.

,ij M  L vd;w FwpaPl;lhy; Fwpf;f Ntz;Lk;. rpl;tpf;fpd; nfhs;ifg;gb>  



[Co(NH3)6]
3+ -d; mikg;G gpd;tUkhW

epfu mZ vz; tpjp : (EAN Rule)

rpl;tpf;fpd; epfu mZ vz; tpjpg;gb> “xU mizTr;

NrHkj;jpYs;s ika cNyhf mZtpd; epfu mZ vz;>

mjw;F mUfpy; cs;s ke;j thAtpd; vyf;l;uhd;

vz;zpf;iff;F rkkhf ,Ue;jhy;> me;j mizTr; NrHkk;>

epiyj;j NrHkk; MFk;”.

ika cNyhf mZtpd; epfu mZ vz; gpd;tUkhW fzf;fplg;gLfpwJ.

xU mizTr;NrHkj;jpYs;s ika
cNyhf mZtpd; EAN

= 
ika cNyhf

mZtpd; mZ vz;
_ cNyhf mZ> madp Mtjw;F

,oe;j vyf;l;uhd;fspd; vz;zpf;if

+ <dpfsplkpUe;J ngw;w
vyf;l;uhd;fspd; vz;zpf;if



EAN tpjpf;F cl;gLk; rpy mizTr;NrHkq;fs; :

mizTr; 
NrHkk;

ika
cNyhf
mZ

mZ
vz;

madpahtjw;F
,oe;j

vyf;l;uhd;fspd; 
vz;zpf;if

<dpfspypUe;J ngw;w
vyf;l;uhd;fspd; 
vz;zpf;if

epfu mZ
vz; (EAN)

[Fe(CN)6]
4- Fe 26 2 12 26-2+12=36(Kr)

[Co(NH3)6]
3+ Co 27 3 12 27-3+12=36(Kr)

[Ni(CO)4] Ni 28 0 8 28-0+8 =36 (Kr)

[Cu(CN)4]
3- Cu 29 1 8 29-1+8=36(Kr)

[Fe(CO)5] Fe 26 0 10 26-0+10=36(Kr)

[Pd(NH3)6]
4+ Pd 46 4 12 46-4+12=54(Xe)

Pt(NH3)6]
4+ Pt 78 4 12 78-4+12=86(Rn)



EAN tpjpf;F cl;glhj mizTr;NrHkq;fs; :

mizTr; 
NrHkk;

ika
cNyhf
mZ

mZ
vz;

madp Mtjw;F
,oe;j

vyf;l;uhd;fspd; 
vz;zpf;if

<dpfspypUe;J
ngw;w
vyf;l;uhd;fspd; 
vz;zpf;if

epfu mZ vz; 
(EAN)

[Fe(CN)6]
3- Fe 26 3 12 26-3+12=35

36 (Kr)

[Ni(en)3]
2+ Ni 28 2 12 28-2+12=38

36(Kr)

[PdCl4]
2- Pd 46 2 8 46-2+8=52

54(Xe)

[Pt(NH3)4]
2+ Pt 78 2 8 78-2+8=84

86(Rn)

[Ag(NH3)2]
+ Ag 47 1 4 47-1+4=50

54(Xe)

[V(CO)6] V 23 0 12 23-0+12 = 35

36(Kr)

❖ ,Ug;gpDk;> gy mizTr; 

NrHkq;fs; EAN tpjpf;F

cl;glhky; cs;sJ. 

mjhtJ> ika cNyhf

mZtpd; EAN, ke;jthAtpd; 

vyf;l;uhd; vz;zpf;iff;F 1 

my;yJ 2 vyf;l;uhd;fs; 

$LjyhfNth (my;yJ) 

FiwthfNth

ngw;wpUe;jhYk;> 

rpijtilahJ epiyg;G

jd;ikAld; cs;sJ. 



EAN tpjpapd; gad;fs; :

❖ cNyhff; fhHgidy;fspy; EAN tpjp nghpJk; gad;gLfpwJ. EAN tpjpiaf; nfhz;L> xU xNyhfk; xU

cl;fU fhHgdiy jUkh my;yJ ,U உட்கரு fhHgdiy jUkh vd jPHkhdpf;f ,aYk;.

tpsf;fk; :

❖ Cr, Fe, Ni Nghd;w cNyhfq;fs; KiwNa [Cr(CO)6], [Fe(CO)5], [Ni(CO)4] Nghd;w xU cl;fU

fhHgdiy jUfpd;wJ. Mdhy; Mn & Co Nghd;w cNyhfq;fs; KiwNa [Mn2(CO)10], [Co2(CO)8]

Nghd;w ,U cl;fU fhHgidiy kl;LNk jUfpwJ. ,k;Kuz;ghl;bid tpsf;f> [Cr(CO)6] &

[Mn2(CO)10] Mfpatw;iw cjhuzkhff; nfhs;Nthk;. ,tw;wpd; epfu mZ vz;iz fzf;fpLtjd;

%yk; tpsf;f ,aYk;.

(i) [Cr(CO)6] –y; Cr-d; epfu அணு vz; = 24-0+12=36 (Kr). EAN tpjpf;F cl;gLtjhy;>

FNuhkpak;> xU cl;fU fhHgidiyj; jUfpd;wJ.



(ii) [Co2(CO)8] vd;w fhHgidy;> xU cl;fU fhHgidyhf ,Uf;fhky;> [Co(CO)4], ,jpy; Co-d; epfu

mZ vz; = 27-0+8=35 vyf;l;uhd;. ,J fphpg;lhd; (Kr)-d; mZ vz;iztpl xd;W FiwT. vdNt Co-Co

cNyhf gpizg;gpd; %yk; me;j xU vyf;l;uhid ngWfpwJ. Mjyhy;> NrHkk; [(CO)4Co –Co(CO)4] vd;w

mikg;gpy; ,U cl;fU fhHgidyhf cUthfpwJ. ,t;tikg;gpy;> Nfhghy;l;bd; EAN = 27-0+8+1 vyf;l;uhd;

(from Co – Co bond) = 36 vyf;l;uhd; (Kr).

(iii) ,NjNghy;> Mn-k; ,U cl;fU fhHgidiy kl;LNk jUfpwJ. [Mn2(CO)10] = [(CO)5Mn-

Mn(CO)5]. ,jpy; Mn-d; epfu mZ vz; = 25-0+10+1 vyf;l;uhd; (from Mn- Mn bond) = 36 vyf;l;uhd;

(Kr) ,U cl;fU fhHgidyhf ,Ue;jhy; kl;LNk EAN tpjpf;F cl;gLfpwJ.

ghypq;fpd; ,izjpwd; gpizg;Gf;Nfhl;ghL : (Pauling’s Valance Bond Theory) (VBT)

❖ 1935-y; L. ghypq; kw;Wk; J.L. ];Nyl;lH MfpNahH me;j nfhs;ifia Kd;nkhope;jdH.

,f;nfhs;ifia RUf;fkhf VBT vd miof;fpNwhk;.



,f;nfhs;ifapd; Kf;fpa fUj;Jf;fs; :

(1) xU mizTr; NrHkj;jpYs;s ika cNyhf mZ my;yJ madp> mjd; mizT vz;Zf;F

rkkhd ntw;wpl s, p & d MHgpl;lhy;fis cUthf;FfpwJ.

(2) ,t;thW cUthd ntw;wpl> NtWgl;l Mw;wYila mZ MHgpl;lhy;fs; xd;nwhL xd;W ,ize;J

rk vz;zpf;ifapyhd ,df;fyg;G MHgpl;lhy;fisj; jUfpwJ.

(3) ,e;j ,df;fyg;G MHgpl;lhy;fs;> ntw;wplkhfTk;> rk Mw;wYilajhfTk;> Fwpgpl;l tbtikgigAk;

ngw;wpUf;Fk;.

mizT
vz;

,df;fyg;gpd; 
tif

tbtikg;G cjhuzq;fs; tbt tiuglk;

2 sp NeHf;Nfhl;L

tbtk;

[Ag(NH3)2]
+



3 sp2 rkjs

Kf;Nfhzk;

[HgIII3]
-

4 sp3 ehd;Kfp

tbtk;

[Ni(CO)4], 

[Mnx4]
2-, 

[Zn(NH3)4]
2+

4 dsp2 rJujs

tbtk;

[Ni(CN)4]
2-, 

[Pt(NH3)4]
2+

5 dsp3 Kf;Nfhz ,UgpukPL

tbtk; [Fe(CO)5]

5 Sp3d rJu gpukPL

tbtk;

[SbF6]
2-,

[VO(acac)2],

6 d2sp3 (or) sp3d2 vz;Kfp

tbtk;

[Fe(CN)6]
4-

[CoF6]
3-



(4) xt;nthU <dpAk; jd;Dila rpf;kh (σ) MHgpl;lhypy; gpizg;gpy; <Lglhj xU N[hb vyf;l;uhd;fis

nfhz;bUf;Fk;.

(5) ika cNyhf madpapd; fhypahd ,df;fyg;G MHgpl;lhYk; <dpapd; Vw;dNt jdpj;j N[hb

vyf;l;uhd;fshy; epuk;gpa σ- MHgpl;lhYk; xd;wd;Nky; xd;W Nkw;nghUe;jp M L vd;w <jy; gpizg;ig

cUthf;FfpwJ.

(6) ,df;fyg;gpy; <LgLk; d- MHgpl;lhy;fs; (n-1)d MHgpl;lhy;fshfNth (my;yJ) nd

MHgpl;lhy;fshfNth ,Uf;fyhk;. vdNt ,tw;iw gad;gLj;jp cUthd vz;Kfp mizTr;NrHkq;fs;

gpd;tUkhW miof;fg;gLfpd;wd.

(i) (n-1)d2nsp3 ,df;fyg;gpdkhjy; eilngw;why;> mt;tif mizTr; NrHkq;fs; “cs; MHgpl;lhy;

mizTr;NrHkq;fs;” (my;yJ) ‘jho;Row;rp mizTr; NrHkq;fs;’ (my;yJ) ‘rfg;gpizg;G mizTr;

NrHkq;fs;’ (my;yJ) ‘Row;rp ,ize;j mizTr; NrHkq;fs;’ vd miof;fg;gLfpd;wJ.



(ii) nsp3d2 ,df;fyg;gpdkhjy; eilngw;why;> mt;tif mizTr;NrHkq;fs; “ntspMHgpl;lhy;

mizTr;NrHkq;fs;” (my;yJ) “caHRow;rp mizTr;NrHkq;fs;’ (my;yJ) madp mizTr;NrHkq;fs;

(my;yJ) ‘Ryw;rp ,izahfhj mizTr; NrHkq;fs;’ vd miof;fg;gLfpwJ.

(7) fhe;jg; gz;G: mizTr;NrHkj;jpy; VNjDk; ,izahfhj jdpj;j vyf;l;uhd; ,Ug;gpd;> mtw;wpd;

vz;zpf;iff;F Vw;g fhe;j jpUg;Gj; jpwd; (Magnetic moment) ngw;W> “ghuh fhe;jj; jd;ikAilajhf”

(paramagnetic) ,Uf;Fk;. mizTr; NrHkj;jpy; ,izahfhj vyf;l;uhd;fNs ,y;iy vd;why;> mit

“ilahfhe;jj; jd;ikAilajhf” (diamagnetic) ,Uf;Fk;. ,ilepiyj; jdpkq;fspd; mizTr;

NrHkj;jpd; fhe;jj; jpUg;Gj;jpwid (μ) fzf;fpl gpd;tUk; #j;jpuk; (Row;rp kl;Lk;) gad;gLfpwJ

μs =  B.M n= ,izahfhj vyf;l;uhd;fspd; vz;zpf;if n μ  B.M

0 0

1 1.7

2 2.8

3 3.8

4 4.9

5 5.9

(8) mizTr;NrHkk; cUthFk;NghJ> nghJthf> P̀z;l; tpjpNa gpd;gw;wg;gLfpwJ.

Mdhy;> typikpf;f <dp cNyhf madpAld; ,izAk; NghJ> P̀z;l; tpjpf;F

Gwk;ghf> cNyhf madpapd; vyf;l;uhd;fis N[hb NrUkhW epHge;jk;

nra;ag;gLfpwJ.



❖ ghypq; nfhs;ifia gy mizTr;NrHkq;fSf;F gad;gLj;jp mtw;wpd; gz;G eyd;fis mwpayhk;.

vz;Kfp mizTr;NrHkq;fs; (Octahedral complexes)

I. cs; MHgpl;lhy; mizTr;NrHkq;fs; (Inner Orbital complexes)

1.   [Fe(CN)6]
4-

(i) jiukl;l epiyapy; Fe2+ -d; vyf;l;uhd; mikg;G

3d 4s 4p

(ii) fpsHTw;w epiyapy; Fe2+ -d; vyf;l;uhd; mikg;G

(typikkpf;f <dpGyj;jpy;)

(iii)  Nkw;nghUe;Jjy;:

[Fe(CN)6]
4- -y; Fe2+ -d; vyf;l;uhd; mikg;G

[Ar] 3d64s04p0



❖ typikkpf;f <dp Gyj;jpy; Fe2+ -d; vyf;l;uhd; mikg;G khw;wpaikf;fg;gLfpwJ. raidL <dpfs;

typikkpf;f <dpahjjhy;> mit cNyhf madpapd; vyf;l;uhd;fis> `Pz;l; tpjpf;F vjpuhf N[hb

NrUkhW fl;lhag;gLj;JfpwJ. ,jdhy; ,U 3d MHgpl;lhy;fs; fhypahfp ‘d2sp3’ ,df;fyg;G eilngw

VJthfpwJ. ,df;fyg;G eilngw;W MW rk Mw;wYila d2sp3 ,df;fyg;G MHgpl;lhy;fs; cUthdgpd;>

mit xt;nthU CN- <dpaplkpUe;Jk; xU N[hb jdpj;j vyf;l;uhd;fis ngw;W MW <jy;

gpizg;G cUthfpwJ.

CN 

Fe    CN 

(iv) ,df;fyg;G d2sp3 Mjyhy;> [Fe(CN)6]
4- xU cs; MHgpl;lhy; mizTr;NrHkkhFk;.

(v) tbtikg;G : vz;Kfp

(vi) fhe;jj; jd;ik: ,jpy; ,izahfhj

vyf;l;uhd;fNs ,y;iy. mjhtJ n=0. vdNt

fhe;jj; jpUg;Gj;jpwd; μ=0 B.M. ,J “ilah

fhe;jj;jd;ik” cilaJ.



(vii) epiyg;Gj;jd;ik: ,df;fyg;gpy; <Lgl;l ‘d’ MHgpl;lhy;fs; (n-1) Mw;wy; kl;lj;jpw;Fhpa

MHgpl;lhyhjjhy;> gpizg;G kpfTk; ePsk; FiwT> gpizg;G Mw;wpy; mjpfk;. vdNt ,J kpfTk;

epiyg;Gj;jd;ik cilaJ. <dp gjpyPl;L tpidfspy; <LglhJ. Inert complex (tpid jpwd; FiwT).

Fe    CN 

2.    [Fe(CN)6]
3-

(i) jiukl;l epiyapy; Fe3+ -d; vyf;l;uhd; mikg;G

(ii) fpsHTw;w epiyapy; Fe3+ -d; vyf;l;uhd; mikg;G

(typikkpf;f <dpGyj;jpy;)

(iii)  Nkw;nghUe;Jjy;:

[Fe(CN)6]
3- -y; Fe3+ -d; vyf;l;uhd; mikg;G

[Ar] 3d5 4s0 4p0 



(iv) ,df;fyg;G d2sp3 Mjyhy;> [Fe(CN)6]
3- xU cs; MHgpl;lhy; mizTr;NrHkkhFk;.

(v) tbtikg;G : vz;Kfp

(vi) fhe;jj; jd;ik: ,jpy; ,izahfhj vyf;l;uhd;fளின்

எண்ணிக்கக n=1. vdNt fhe;jj; jpUg;Gj;jpwd; μ=1.7 B.M.

,J “ghuhfhe;jj;jd;ik” cilaJ.

(vii) epiyg;Gj;jd;ik: ,df;fyg;gpy; <Lgl;l ‘d’ MHgpl;lhy;fs; (n-1) Mw;wy; kl;lj;jpw;Fhpa

MHgpl;lhyhjjhy;> gpizg;G kpfTk; ePsk; FiwT> gpizg;G Mw;wpy; mjpfk;. vdNt ,J kpfTk;

epiyg;Gj;jd;ik cilaJ. <dp gjpyPl;L tpidfspy; <LglhJ. Inert complex (tpid jpwd; FiwT).



3.    [Co(NH3)6]
3+

(i) jiukl;l epiyapy; Co3+ -d; vyf;l;uhd; mikg;G

(ii) fpsHTw;w epiyapy; Co3+ -d; vyf;l;uhd; mikg;G

(typikkpf;f <dpGyj;jpy;)

(iii)  Nkw;nghUe;Jjy;:

[Co(NH3)6]
3+ -y; Co3+ -d; vyf;l;uhd; mikg;G

[Ar] 3d64s04p0

(iv) ,df;fyg;G d2sp3 Mjyhy;> [Co(NH3)6]
3+ xU cs; MHgpl;lhy; mizTr;NrHkkhFk;.

(v) tbtikg;G : vz;Kfp



(vi) fhe;jj; jd;ik: ,jpy; ,izahfhj

vyf;l;uhd;fNs ,y;iy. mjhtJ n=0. vdNt

fhe;jj; jpUg;Gj;jpwd; μ=0 B.M. ,J “ilah

fhe;jj;jd;ik” cilaJ.

(vii) epiyg;Gj;jd;ik: ,df;fyg;gpy; <Lgl;l ‘d’ MHgpl;lhy;fs; (n-1) Mw;wy; kl;lj;jpw;Fhpa

MHgpl;lhyhjjhy;> gpizg;G kpfTk; ePsk; FiwT> gpizg;G Mw;wpy; mjpfk;. vdNt ,J kpfTk;

epiyg;Gj;jd;ik cilaJ. <dp gjpyPl;L tpidfspy; <LglhJ. Inert complex (tpid jpwd; FiwT).

II. ntsp MHgpl;lhy; mizTr;NrHkq;fs; : (Outer orbital complexes)

1.     [FeF6]
4-

(i) jiukl;l epiyapy; Fe2+ -d; vyf;l;uhd; mikg;G

[Ar] 3d64s04p04d0



(ii) typik Fiwe;j <dpg;Gyj;jpy; (F-), Fe2+ -d; vyf;l;uhd; mikg;G P̀z;l; tpjpf;F Kuzhf

khw;wpaikf;f gLtjpy;iy. vdNt ,df;fyg;G sp3d2 – I gpd;gw;WfpwJ.

(iii)  Nkw;nghUe;Jjy;:

sp3d2 ,df;fyg;G Vw;gLtjhy; cUthFk; rk Mw;wYila fhypahd MW sp3d2 ,df;fyg;G

MHgpl;lhy;fSk; MW F- <dpaplkpUe;J MW N[hb jdpj;j vyf;l;uhd;fis Vw;W MW Fe F <jy;

gpizg;G cUthfpd;wJ.

[Fe F6]
4--y; Fe2+-d; vyf;l;uhd; mikg;G



(iv) ,df;fyg;G sp3d2 Mjyhy;> ,J xU ntspMHgpl;lhy; mizTr;NrHkk;.

(v) tbtk;: vz;Kfp

(vi) fhe;jj;jd;ik: ,izahfhj vyf;l;uhd;fspd; vz;zpf;if n=4. μ ≈ 4.9 B.M. ghuh fhe;jj;

jd;ikAilaJ.

(vii) ,df;fyg;gpy; <Lgl;l ‘d’ MHgpl;lhy; ntsptpl;l Mw;wy; kl;lj;jpw;Fhpa MHgpl;lhyhFk;. vdNt>

gpizg;G ePsk; mjpfk;. gpizg;G Mw;wy; FiwT. tpidj;jpwd; mjpfk;. <dpgjpyPl;L tpidfspy; vspjpy;

<LgLk;. epiyg;Gjd;ik FiwT. labile complex.

2.   [CoF6]
3-

,df;fyg;G: sp3d2, ntsp MHgl;lhy; mizTr;NrHkk;. n=4. μ ≈ 4.9 B.M. ; ghuhfhe;jj;jd;ik. vz;Kfp

tbtk;. epiyg;Gj;jd;ik FiwT. <dpgjpyPl;L tpidfspy; <LgLk;. Labile complex.

3.  [Fe(H2O)6]
3+

,df;fyg;G: sp3d2, ntsp MHgl;lhy; mizTr;NrHkk;. n=5. μ ≈ 5.9 B.M. ; ghuhfhe;jj;jd;ik. vz;Kfp

tbtk;. epiyg;Gj;jd;ik FiwT. <dpgjpyPl;L tpidfspy; <LgLk;. Labile complex.



Question :

<dpapd; jd;ikia nghUj;J mikahky;> Ni2+ -d; midj;J vz;Kfp mizTr; NrHkq;fSk; ntsp

MHgpl;lhy; mizTr; NrHkq;fNs my;yJ ghuhfhe;jj;jd;ikAila NrHkq;fNs Vd;?

(i)  jiukl;l epiyapy; Ni2+ -d; vyf;l;uhd; mikg;G = [Ar] 3d84s04p04d0

(ii) <dpGyj;jpy; Ni2+ -d; vyf;l;uhd; mikg;G

vz;Kfp mizTr; NrHkj;jpw;F ,uz;L tpjkhd ,df;fyg;G cz;L. sp3d2 or d2sp3. ,q;Nf> Ni2+ -d;

vyf;l;uhd; mikg;gpy;> d2sp3 ,df;fyg;G eilngw> ,uz;L 3d MHgpl;lhy;fs; fhypahf ,Uf;f Ntz;Lk;.

typikkpf;f <dpg;Gyj;jpy; $l xU MHgpl;lhy; kl;LNk 3d- kl;lj;jpy; fhypahf ,Uf;குk;. vdNt> ve;j

#o;epiyapYk;> Ni2+ -d; vz;Kfp mizTr;NrHkq;fs; sp3d2 - ,df;fyg;igNa NjHe;njLf;fpwJ. vdNt>

Ni2+ -d; midj;J vz;Kfp mizTr; NrHkq;fSk; ntsp MHgpl;lhy; mizTr; NrHkq;fNs. NkYk;>

vg;NghJk; ,izahfhj vyf;l;uhd;fspd; vz;zpf;if (n=2) ,uz;lhf ,Uf;Fk;. vdNt μ ≈ 2.8 B.M.

ghuhfhe;jj; jd;ikAilaJ.



Note : 

cs; MHgpl;lhy; mizTr; NrHkq;fspy;> μs(free metal ion) > μs(complex)

ntsp MHgpl;lhy; mizTr; NrHkq;fspy;> μs(free metal ion) = μs(complex)

ehன்Kfp mizTr; NrHkq;fs; : (Tetrahedral complexes)

1. [Ni(CO)4]

(i)  jiukl;l epiyapy; Ni –d; vyf;l;uhd; mikg;G

[Ar] 3d8 4s2 4p0

(ii)  fpsHTw;w epiyapy; Ni –d; vyf;l;uhd; mikg;G:

(iii)  Nkw;nghUe;Jjy;:

sp3

[Ni(CO)4] –y; Ni-d; vyf;l;uhd; mikg;G:



❖ rk Mw;wYila> fhypahd ehd;F sp3 ,df;fyg;G MHgpl;lhy; xt;nthd;Wk; xt;nthU fhHgidy;

<dpaplkpUe;J xU N[hb vyf;l;uhd;fis Vw;W ehd;F Ni CO <jy; gpizg;G cUthfpwJ.

(iv) tbtikg;G: ,df;fyg;G sp3 –Mjyhy;> tbtk; : ehd;Kfp

(v) fhe;jj;jd;ik: ,izahfhj vyf;l;uhd;fspd; vz;zpf;if n=0, μ =0 B.M 

ilahfhe;jj;jd;ik.

2. [MnX4]
2-

(i) jiukl;l epiyapy; Mn2+ -d; vyf;l;uhd; mikg;G

[Ar] 3d5 4s0 4p0

(ii) <dpg;Gyj;jpy; Mn2+ -d; vyf;l;uhd; mikg;G:

❖ typik Fiwe;j x- <dpGyj;jpy;> Mn2+ -d; vyf;l;uhd; mikg;G P̀z;l; tpjpf;F vjpuhf

khw;wpaikf;fg;gLtjpy;iy. vdNt> sp3 - ,df;fyg;G kl;LNk rhj;jpak;.



(iii) Nkw;nghUe;Jjy; :

[MnX4]
2- -ல் Mn2+ vyf;l;uhd; mikg;G :

(iv)  tbtikg;G : ehd;Kfp

(v)  fhe;jj;jd;ik: n=5; μ≈ 5.9 B.M vdNt ,J> ghuhfhe;jj; jd;ik.

3. [Ni(NH3)4]
2+

Ni2+ = 3d8 4s0 4p0

❖ mizT vz;: 4 –Mf ,Uf;Fk;NghJ> NH3 <dp xU typikFiwe;j <dp. vdNt> ,df;fyg;G sp3

kl;LNk rhj;jpak;. ehd;Kfp tbtk;. n=2; μ ≈ 2.8 B.M. vdNt ,J> ghuhfhe;jj;jd;ik.

rJujs mizTr; NrHkq;fs; : (Square planar complexes)

1. [Ni(CN)4]
2-

4. [NiCl4]
2-



(i)  jiukl;l epiyapy; Ni2+ -d; vyf;l;uhd; mikg;G:

[Ar] 3d8 4s04p0

(ii)  fpsHTw;w epiyapy; Ni2+ -d; vyf;l;uhd; mikg;G
(typikkpf;f CN- <dpGyj;jpல்)

(iii) Nkw;nghUe;Jjy; :

[Ni(CN)4]
2- -y; Ni2+ -d; vyf;l;uhd; mikg;G

(iv) tbtikg;G: dsp2 - ,df;fyg;ghதyhy;> tbtk;   

rJujstbtk;.

(v) fhe;jj;jd;ik: ,izahfhj vyf;l;uhd;fspd; vz;zpf;if n=0, μ =0 B.M 

ilahfhe;jj;jd;ik.



2. [Pt(NH3)4]
2+ (or) [Pt Cl4]

2- (or) [Pd (NH3)4]
2+ (or) [PdCl4]

2-

,df;fyg;G : dsp2 ; rJujstbtk;; n=0; μ = 0 B.M; Diamagnetic

Question:

<dpapd; jd;ikia nghUj;J mikahky;> mizT vz; :4 cila Zn2+ -d; midj;J mizTr;

NrHkq;fSk; ehd;Kfp mizTr;NrHkq;fNs Vd;?

gjpy; : Vnddpy;> Zn2+ -d; vyf;l;uhd; mikg;G [Ar] 3d10 4s0 4p0

Zn2+ -d; vyf;l;uhd; mikg;gpy;> 3d KOtJk; epuk;gpa

MHgpl;lhyhf cs;sJ. vdNt> sp3 – d; ,df;fyg;G

kl;LNk rhj;jpak;. dsp2 - ,df;fyg;G cUthf rhj;jpaNk

,y;iy. vdNt> mizT vz; :4 cila Zn2+ -d;

midj;J mizTr; NrHkq;fSk; ehd;Kfp mizTr;

NrHkq;fshFk;. MkYk; ilahfhe;jj;jd;ikAilajhFk;.



VBT –apd; FiwghLfs; : (Limitations of VBT)

1. VBT –apd; Kf;fpa FiwghL vd;dntdpy;> ,jpy;> ika cNyhf madpapd; MHgpl;lhYf;F kl;LNk

Kf;fpaj;Jtk; jug;gl;Ls;sJ. <dpapd; MHgpl;lhYf;F mt;tsT Kf;fpaj;Jtk; jug;gltpy;iy.

2. mizTr; NrHkq;fspd; epwq;fs; gw;wpa ve;j xU tpsf;fKk; ,y;iy.

3. mizTr; NrHkq;fspd; epwkhiy (spectra) Fwpj;Jk; tpsf;fk; ,y;iy.

4. mizTr; NrHkq;fspd; fhe;jj; jpUg;Gjpwd; (μ) kjpg;Gfs; Vd; ntg;gepiyia nghUj;J khWgLfpwJ

vd;gjw;fhd tpsf;fk; ,y;iy.

5. mizTr; NrHkq;fspd; ntt;NtW tbtq;fspd; xg;G Mw;wy; (relative energies of various geometry) 

gw;wpa tpsf;fk; VJk; ,y;iy.

6. VBT –I nfhz;L> mizT vz; :4 nfhz;l xU NrHkk; rJujskhf ,Uf;Fkh (my;yJ) ehd;Kfpahf

,Uf;fkh vd cWjpahf $w Kbatpy;iy. (v.fh.) VBT –gb> [Cu(NH3)4]
2+ vd;w NrHkk; ehd;Kfpahf

,Uf;fNtz;Lk;. Mdhy; cz;ikapy;> ,r;NrHkk; rJujs mikg;GilaJ.



7. xNu cNyhfk;> rpy rkaq;fspy; cs; MHgpl;lhy; mizTr; NrHkj;ij cUthf;FfpwJ> rpy

rkaq;fspy; ntsp MHgpl;lhy;; mizTr; NrHkj;ij cUthf;FfpwJ. ,J Vd; vd;W kdepiwtspf;Fk;

tifapy; VBT –ahy; tpsf;fk; ju ,aytpy;iy.

படிக புலக் ககோட்போடு (Crystal Field Theory)-CFT

❖ gbf Gyf;; Nfhl;ghl;il ngj;Nj kw;Wk; thd; tpsf;; vd;w ,uz;L ,aw;gpay; ty;YeHfs; vLj;JiujjdH.

,f;; Nfhl;ghl;il Kjypy; madpg; gbfqfSfF gad;gLjjpdhH. vdNtjhd; gbf Gyf;; Nfhl;ghL vd;w

ngaH te;jJ. ,f;; Nfhl;ghL ghypq; Nfhl;ghl;bid tpl Nkk;ghLilaJ. ,f;; Nfhl;ghl;bd; Kf;;fpa

fUJNfhs;fs; gpd;tUtd:

1. CFT, xU mizTr; NrHkj;ij ika cNyhf madp kwWk; mjid #oe;Js;s <dpfs; mfpait

,ize;Js;s xU nghUshf fUJfpwJ.

2. CFT, <dpfis kpd;RikAila Gs;spfshf fUJfpwJ. <dpfs; vjpHkpd;RikAila madpfdhfNth

my;yJ eLepiyahd %yf;$WfshfNth ,Uf;fyhk;.



❖ CFT, vjpHkpd;RikAila <dpfis vjpHkpd;RikAila Gs;spfshfTk;, eLepiyahd %yf;$W <dpfis

KidTWj;jggl;l vjpHkpd;RikAila Gs;spfshfTk; fUJfpwJ. eLepiy %yf;$W <dpapy; cs;s

KidTWj;jggl;l vjpHkpd;Rikg; gFjp cNyhf madpf;F mUfpy; ,Uf;FkhW <dpfs; ika cNyhf

madpia neUqFfpdwd.

3.  cNyhf madpfFk; <dpக்Fk; ,ilNa epyTk; ,ila{L Ja epiykpd; <Hg;G tpirahFk; mjhtJ

madpgpizg;ghFk.

4. CFT, mizTr; NrHkj;jpy rfg;gpizgG ,y;iy vd;W $WfpwJ. ,f;;Nfhl;ghL MHgpllhy;fs;

Nkw;nghUe;Jjy; kwWk; ,df;fyg;ig fUjtpy;iy.

5. ika cNyhf madpapd; vyfl;uhd;fSfFk; <dpapy; cs;s vyf;l;uhd;fSf;Fk; ,ilNa cs;s

,ila{L xd;iwnahd;W KwwpYk vjpHgjhf cssJ. ,ej tpyf;F tpirfளே cNyhf madpapd;

rkMw;wYila [e;J ‘d’ MHgpllhy;fSk; ntt;NtW Mw;wYila ,U njhFjpfshf (t2g & eg) gphptjw;F

fhuzkhf mikfpwJ. ,ej tpisNt gbfGy gpsg;G (Crystal Filed splitting) vdggLk.



6. <dpfspd; vz;zpf;if, mJ ika cNyhf madpiar;  #oe;jpUf;Fk tbtikg;G Mfpa ,uzLk; gbf

Gy gpsg;gpd; tifia epHzapக்fpwJ.

7. nttNtW gbf Gyqfே் (v.fh. vz;Kfp, ehd;Kfp, rJujsk;) cNyhf madpapd; [e;J ‘d’

MHgpl;lhy;fspd; xg;G Mw;wypy; ntt;NtW tpisTfis Vw;gLj;Jk;.

8. CFT, Vd; xU rpy cNyhf madpfspd; xU Fwpj;j tbtj;ijNa ngWfpwJ vd;gij gbfGy

epiyahf;F Mw;wypd; (CFSE) mbg;gilapy; tpsf;FfpwJ.

9. CFT, mizTr; NrHkq;fspd; epwj;jpw;F fhuzம் ;, கட்புலனோகும் பகுதியில் ஒளிகய உறிஞ்சி, d-d  

vyf;l;uhd; efh;T நகைபபறுவதோல் vd;W $WfpwJ. 

10. Ntt;NtW gbf Gyq;fspy; cNyhf madpapd; ‘d’ MHgpl;lhy;fs; vt;thW gpsTWfpd;wd vd;gij

itj;J mizTr; NrHkq;fspd; fhe;jg; gz;Gfis CFT tpsf;FfpwJ.



❖ vz;Kfp mizTr; NrHkj;jpy; MW <dpfSk; ika cNyhf madpiar; Rw;wp vz;Kfp tbtpy;

#oe;Js;sd. mjhtJ vz;Kfpapy; eLtpy; ika cNyhf madpAk;; vz;Kfpapd; MW Kidfspy; MW

<dpfSk; ,lk; ngw;Ws;sd.

glk; -1 xU vz;Kfp

mizTr;Nrh;kj;jpy; cNyhf

madpAk; <dpfSk;

mike;jpUf;Fk; ,lம்.

❖ cNyhf madpapd; ‘d’ MHgpl;lhy;fspd; Mw;wypy; <dpg;Gyk; Vw;gLj;Jk; tpisit gbg;gjw;F Kd;

Kg;ghpkhzj;jpy; ‘d’ MHgpl;lhy;fspd; Mw;Wg;gLj;Jjiy (tbtikg;G) njhpe;J nfhs;tJ

mtrpakhfpwJ.



[e;J ‘d’ MHgpl;lhy;fspd; tbtq;fs; gpd;tUtd. 



❖ [e;J ‘d’ MHgpl;lhy;fSk; mr;Rf;fis (x,y,z) nghWj;J vt;thW Mw;Wg;gLj;jg; gl;bUf;fpd;wd vd;gij

mbg;gilahff; nfhz;L [e;J ‘d’ MHgpl;lhy;fis ,uz;L tifahf gphpf;fyhk;.

1. mr;rpd; topNa nry;Yk; MHgpl;lhy;fs;: dx2-y2 kw;Wk; dz2 MHgpl;lhy;fspd; vyf;l;uhd; glyk; mr;rpd;

topNa Mw;Wg;gLj;jg; gl;bUf;fpwJ. vdNt ,it mr;rpd; topNa nry;Yk; MHgpl;lhy;fs; (axial

orbitals) vd;wiof;fg;gLfpwJ. ,jid (eg) MHgpl;lhy;fs; vd miof;fg;gLfpwJ.

2. mr;Rf;fSf;F ,ilNa nry;Yk; MHgpl;lhy;fs;: dxy, dyz kw;Wk; dxz Mfpa MHgpl;lhy;fspd; vyf;l;uhd;

glyk; mr;RfSf;fpilNa Mw;Wg;gLj;jg; gl;bUf;fpwJ. vdNt ,it mr;Rf;fSf;fpilNa nry;Yk;

MHgpl;lhy;fs; (Non-axial orbitals) vd;wiof;fg;gLfpwJ. ,itfis (t2g) ,d MHgpl;lhy;fs; vdTk;

$wg;gLfpwJ.

❖ xU jdpj;j cNyhf madpapy; [e;J ‘d’ MHgpl;lhy;fSk; rk Mw;wy; nfhz;lit (degenerate). Mdhy;

ika cNyhf madpia <dpfs; neUq;Fk; NghJ> ika cNyhf madpapd; d- MHgpl;lhy;fspYs;s

vyf;l;uhd;fs; <dpfspd; jdp N[hb vyf;l;uhd;fshy; tpyf;fg;gLfpd;wd. ,e;j tpyf;F tpir cNyhf

madpapd; [e;J ‘d’ MHgpl;lhy;fisAk; rk Mw;wy; msT cah;j;JfpwJ.



❖ <dpfspypUe;J cUthff;$ba kpd;Gyk; Nfhsr;r{h;ik ngw;wpUe;jhy,; cNyhf madpapd; [e;J ‘d’

MHgpl;lhy;fspd; Mw;wy;fSk; xNu msNt cah;j;jg;gLk;. ,J xU fw;gidahd #o;epiyjhd;

(hypothetical situation). Vnddpy; <dpfs; vz;Kfp Gyj;jpy; ika cNyhf madpia mr;rpd; topNa

neUq;Ffpd;wd. d- MHgpl;lhy;fs; mtw;wpd; Mw;Wg;gLj;Jjypy; (orientation). NtWgLfpd;wd. ,jd;

fhuzkhf mr;rpd; topNa Mw;Wg;gLj;j gl;bUf;Fk; eg MHgpl;lhy;fspy; (dx2-y2 & dz2) cs;s

vyf;l;uhd;fs; <dpg;Gyj;jhy; mjpf msT tpyf;F tpiria vjph;nfhs;fpd;wd. vdNt eg MHgpl;lhy;fspd;

Mw;wy; ngUksT cah;j;தg;gLfpwJ. Mr;Rf;fSf;F ,ilNa Mw;Wg;gLj;jg; gl;bUf;Fk; t2g

MHgpl;lhy;fspd; Mw;wy; Fiwe;J fhzg;gLfpwJ.

❖ ,t;thwhf cNyhf madpapd; rk Mw;wYila [e;J ‘d’ MHgpl;lhy;fs; <dpg;Gyj;jpy;

jd;rkhdj;jd;ikia ,oe;J ntt;NtW Mw;wy; nfhz;l ,uz;L ,dq;fshf gphpf;fg;gLtjw;F gbf Gy

gpsg;G (Crystal Filed splitting) vd;W ngah;. vz;Kfp Gyj;jpy; t2g MHgpl;lhy;fSf;Fk; eg

MHgpl;lhy;fSf;Fk; ,ilNa cs;s Mw;wy; ,ilntsp gbf Gy gpsg;G Mw;wy; (Crystal Filed

splitting energy) vdg;gLk;.



❖ ,jid ∆0 (m) 10Dq vd;w Fwpa{l;lhy; Fwpf;fg;gLfpwJ. ∆0-y; cs;s ‘0’- vz;Kfp Gyj;ij

Fwpf;fpwJ. 1∆0 = 10Dq. ‘t2g’ MHgpl;lhy;fspd; Mw;wy; r{h;ikg; Gyj;jpy; cs;s cNyhf madpapd; ‘d’

MHgpl;lhy;fspd; Mw;wiy tpl 0.4∆0 Mw;wy; msT Fiwe;J fhzg;gLfpwJ. mNjNghy; eg

MHgpl;lhy;fspd; Mw;wy; 0.6∆0 Mw;wy; msG cah;e;J fhzg;gLfpwJ.

❖ .,JfhWk; $wpatw;iw gpd;tUk; glj;jpd; thapyhf vspjpy; Ghpe;J nfhs;syhk;.



❖ ‘t2g’ MHgpl;lhypy; EioAk; xt;nthU vyf;l;uhDk; mizTr; Nrh;kj;ij 0.4∆0 Mw;wy; msT

epiyg;gLj;JfpwJ. mNjNghy; eg MHgpl;lhy;fspy; EioAk; xt;nthU vyf;l;uhDk; mizTr; Nrh;kj;ij

0.6∆0 Mw;wy; msT epiyg;Gj;jd;ikia Fiwf;fpwJ. –ve kw;Wk; +ve Fwpa{L Mw;wy; msT

FiwtijAk; Mw;wy; msT mjpfhpg;gijAk; Fwpf;fpwJ.

<dpfspd; tiffs;- epwepuy;Ntjp thpir: (Spectrochemical series)

❖ சிy tif <dpfs; cNyhf madpapd; d-MHgpl;lhy;fis mjpf msT gpsf;ff;$ba jd;ik tha;e;jit. 

Mj;jifa <dpfs; typik kpf;f <dpfs; (Strong ligands) vdg;gLk;. mjhtJ typik kpf;f <dpfSf;F

gbf Gy gpsg;G Mw;wy; (∆0) mjpfk;. v.fh. CN-, CO, NO2- <dpfs;

❖ rpy tif <dpfs; cNyhf madpapd; d-MHgpl;lhy;fis Fiwe;j msNt gpsf;ff;$ba jd;ik

tha;e;jit. Mj;jifa <dpfs; typik Fiwe;j <dpfs; (Weaker lignads) vdg;gLk;. mjhtJ typik

Fiwe;j <dpfSf;F gbf Gy gpsg;G Mw;wy; (∆0) kpff;FiwT. v.fh. I-, Br-,Cl-, F- <dpfs;



❖ xU Fwpj;j cNyhf madpf;F gytpj <dpfis gad;gLj;jp vz;Kfp mizTr; Nrh;kq;fis

jdpj;jdpahf jahhpj;J mtw;wpd; ∆0 kjpg;G mse;jwpag;gl;lJ. ∆0 kjpg;Gfspd; VW thpirapd;

mbg;gilapy; <dpfs; thpirg;gLj;jg; gl;ld. ,e;j thpirNa epwepuy;Ntjp thpir (Spectrochemical

series) vdg;gl;lJ.
I-<Br-<Cl-< F-<OH-<C2O4

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

(∆0-குகறவு) (∆0-அதிகம்)



❖ xU <dpapd; ∆0 kjpg;G mjDila vjph;kpd;Rik msT, rpwpa cUt msT, vspjhf vyf;l;uhd;fis

toq;Fk; tpjk; kw;Wk; cNyhf madpaplkpUe;J vyf;l;uhid Vw;Wf;nfhs;Sk; jd;ik Mfpatw;iw

nghWj;jJ.

vz;Kfp mizTr; NrHkq;fspy; cNyhf madpapd; d-MHgpl;lhy;fspy; vyf;l;uhd; gq;f{L:

‘t2g’ kw;Wk; ‘eg’ MHgpl;lhy;fspy; vyf;l;uhd; gq;f{L <dpapd; jd;ikia nghWj;J mikfpwJ.

(1) typik Fiwe;j <dpg; Gyj;jpy; (∆0< P)

❖ nghJthf d-MHgpl;lhy;fspy; vyf;l;uhd; gq;f{L M/gh jj;Jtk; மற்றும் `{z;l; tpjp Mfpatw;iw

gpd;gw;wpNa epuk;g tpiofpwJ. typik Fiwe;j <dpg; Gyj;jpy; (∆0) kpfTk; FiwT. mjhtJ [e;J ‘d’

MHgpl;lhy;fSk; Vwj;jho xNu Mw;wYila MHgpl;lhy;fshfNt fUjg;gLfpwJ. NkYk; typik Fiwe;j

<dpg; Gyj;jpy; (∆0)-d; kjpg;igtpl N[hb NrUk; Mw;wy; (P) kpfTk; mjpfk;. vdNt vyf;l;uhd;fs; ‘t2g’

kw;Wk; ‘eg’ MHgpl;lhy;fspy; epuk;Gk; NghJ `{z;l; tpjpiaNa gpd;gw;WfpwJ. vdNt typik Fiwe;j

<dpg;Gyj;jpy; ‘t2g’ kw;Wk; ‘eg’ MHgpl;lhy;fspy; vyf;l;uhd;; epuk;Gk; tpjk; gpd;tUkhW cs;sJ.



t2g
1,2,3

→ eg
4,5
→ t2g

6,7,8
→ eg

9,10

(2) typik kpf;f <dpg; Gyj;jpy; (∆0> P)

❖ typik kpf;f <dpg; Gyj;jpy; (∆0)-d; kjpg;G ruhrhp N[hb NrUk; Mw;wiy tpl kpfTk; mjpfk;. vdNt

‘t2g’ kw;Wk; ‘eg’ MHgpl;lhy;fspy; vyf;l;uhd;fs; gq;fplg;gLk; tpjk; `{z;l; tpjpf;F Gwk;ghf

eilngWfpwJ. typik kpf;f <dpfs;, Mw;wy; Fiwe;j ‘t2g’ MHgpl;lhy;fspy; vyf;l;uhd;fis

,izAkhW fl;lhag; gLj;Jfpd;wd. vdNt typik kpf;f <dpg; Gyj;jpy; ‘t2g’ kw;Wk; ‘eg’

MHgpl;lhy;fspy; vyf;l;uhd; epuk;Gk; tpjk; gpd;tUkhW cs;sJ.

t2g
1,2,3,4,5,6

→ eg
7,8,9,10

❖ vdnt, d1, d2, d3, d8, d9 & d10
M»a mik¥Ã‰F t2g k‰W« eg M®Ã£lhšfëš vy¡£uh‹ gங்»l¥gL«

éj«, (vy¡£uh‹ mik¥ò) <åæ‹ j‹ikia¥ bghW¤J mikahkš, xnu khÂçahf ÏU¡F«. Mdhš,

d4, d5, d6, & d7
mik¥Ã‰F k£L« tèik ä¡f <å¥òy¤Âš vy¡£uh‹ mik¥ò xU éjkhfÎ« tèik

Fiwªj <å¥òy¤Âš vy¡£uh‹ mik¥ò ntW éjkhfÎ« ÏU¡F«.



CFT go v©K» mizÎfë‹ fhªj¥ g©òfŸ

❖ வèik ä¡f <å¥òy¤Âš (∆0> P), vy¡£uh‹fŸ A&©£ éÂ¡F khwhf, t2g M®¥Ã£lhšfënyna

br‹W n#ho nrUtjhš, Ïizahfhj vy¡£uh‹fë‹ v©â¡if jå¤j cnyhf maåæš

ÏU¥gijél FiwªJ fhz¥gL«. mjhtJ, e--‹ RH‰Á FiwªJ fhz¥gL«. vdnt, tèik ä¡f

<å¥òykhf ÏUªjhš, d4, d5, d6, & d7
M»a mik¥ig cila v©K» mizÎ¢ nr®kங்fŸ jhœ RH‰Á

mizÎ¢ nr®k§fŸ (Low spin cpx.) v‹wiH¡f¥gL»‹wd. Ït‰¿‰F fhªj ÂU¥ò¤Âw‹ kÂ¥òfŸ

(μ) äfÎ« FiwªJ fhz¥gL«.

❖ tèik Fiwªj <å¥òy¤Âš (∆0< P), gof òy Ãs¥ò M‰wš äf¡ Fiwthf ÏU¥gjhš, t2g k‰W« eg

M®Ã£lhšfŸ Vw¤jhH xnu M‰wYila M®Ã£lhšfshf fUj¥gL»wJ. vdnt, vy¡£uh‹fŸ

A&©£ éÂia¥ Ã‹g‰¿ t2g k‰W« eg M®Ã£lhšfëš ãu«ò»‹wd. mjdhš, Ï¤jifa mizÎ¢

nr®kங்fëš Ïizahfhj vy¡£uh‹fë‹ v©â¡if mÂfkhf ÏU¡F«. vdnt, e--‹ RH‰ÁÍ«

mÂfkhf ÏU¡F«.



❖ mjdhš, tèik Fiwªj <å¥ òykhf ÏUªjhš, d4, d5, d6, & d7
M»a mik¥ig cila v©K»

mizÎ¢ nr®kங்fŸ ca® RH‰ã mizÎ¢ nr®kங்fŸ (High spin cpx.) v‹wiH¡f¥gL»‹wd.

Ït‰¿‰F fhªj ÂU¥ò¤ Âw‹ (μ) kÂ¥òfŸ mÂfkhf ÏU¡F«.

[Ar] 3d64s04p0

(v.fh.) : [Fe(CN]6)
4- & [FeF6]

4-
Ï›éU v©K» mizÎfëY« mah‹ Fe2+

Mfnt cŸsJ.

(d6
mik¥ò)-



gof òy ãiyah¡F M‰wš (CFSE): (Crystal Field stabilization Energy)

❖ xU mizÎ¢ nr®k¤Âš, cnyhf maåæ‹ ‘d’ M®¥Ã£lhšfëš vy¡£uh‹fŸ <å¥òy¤Â‰F

V‰wthW ãu«òtjhš V‰gL« ãfu M‰wš kh‰wnk gof òy ãiyah¡F M‰wš (CFSE) vd¥gL«.

❖ xU mizÎ¢ nr®k¤Â‰F CFSE kÂ¥ò mÂfkhf ÏUªjhš mªj nr®kK« mÂf ãiy¥ò¤ j‹ik

bg‰wjhŒ ÏU¡F«.

CFSE kÂ¥ig Ã‹tUkhW fz¡»lyh«. 

cjhuzkhf, t2g
4 eg

2
vy¡£uh‹ mik¥Ã‰F, 

2e--fŸ eg M®¥Ã£lhèš cŸsjhš V‰gL« M‰wš ca®Î = + 0.6 ∆0 x2 = +1 . 2 ∆0

4e- -fŸ t2g M®¥Ã£lhèš cŸsjhš V‰gL« M‰wš ÏH¥ò = - 0.6 ∆0 x4 = +1 . 6 ∆0

ãfu M‰wš kh‰w« (CFSE) = 1.2 ∆0 - 1.6 ∆0 = 0.4 ∆0 (or) -4 Dq

mšyJ -0.4 ∆0 +P (or) 4Dq+P





gof òy Ãs¥ò M‰wiy (∆0) ghÂ¡F« fhuâfŸ

1) <åæ‹ j‹ik

2) ika cnyhf maåæ‹ M¡ì#nd‰w ãiy

3) d M®¥Ã£lhè‹ tif (அ) d M®¥Ã£llè‹ Kj‹ik Fth©l« v©

4) mizÎ¢ nr®k¤Â‹ K¥gçkhz totik¥ò

1) <åæ‹ j‹ik: Áy tif <åfŸ cnyhf maåæ‹ d M®Ã£lhšfis Fiwªj msnt Ãs¡f¡ Toa

j‹ik thŒªjit. mit tèik Fiwªj <åfŸ vd¥gL«. (e.g) I- Br-, Cl- F- (∆0 FiwÎ)

Áy tif <åfŸ cnyhf maåæ‹ d M®¥Ã£lhšfis mÂf msÎ Ãs¡f¡ Toa j‹ik

thŒªjit. mit tèik ä¡f <åfŸ vd¥gL«. (e.g) NO2
-, CN-, CO (∆0 mÂf«) (és¡f« K‹ng

ju¥g£LŸsJ)

2. ikanyhf maåæ‹ M¡ì#nd‰w ãiy: cnyhf maåæ‹ ä‹ Rik mÂfç¡f, mÂfç¡f gof

òy Ãs¥ò M‰wè‹ (∆0 ) kÂ¥ò« mÂfç¡»wJ. cjhuzkhf,



∆0 for [Co (H2O)6]
2+ = 93000 cm-1

∆0 for [Co (H2O)6]
3+ = 18200 cm-1

❖ cnyhf maåæ‹ ne®ä‹Rik mÂfç¡F«nghJ, mJ vÂ®ä‹ RikÍila <åfis KidÎW¤J«

ÂwD« mÂfç¡»wJ. <å mÂfkhf KidÎW¤j¥gLtjhš, cnyhf maå¡F äf mUfhikæš <å

tu thŒ¥ÃU¡»wJ. Ïjdhš Ïu©o‰F« cŸs ÏilpL mÂfç¤J, éy¡F éir mÂfç¤J gofòy

Ãs¥ò M‰wY« mÂfç¡»wJ.

3. d M®¥Ã£lhè‹ tif : cnyhf maåæ‹ d M®¥Ã£lhè‹ Kj‹ik Fth©l« v© mÂfç¡f

mÂfç¡f gofòy Ãs¥ò M‰wY« mÂfç¡»wJ. cjhuzkhf,

∆0 for [Co (NH3)6]
3+ = 23000 cm-1

. . . . . . 3d6

∆0 for [Rh (NH3)6]
3+ = 34000 cm-1

. . . . . . 4d6

∆0 for [Ir(NH3)6]
3+ = 41000 cm-1

. . . . . . 5d6



Ïj‰F fhuz«, 3d M®Ã£lhiy él 4d M®Ã£lhš bgçaJ. 4d M®Ã£lhiy él 5d M®Ã£lhš

bgçaJ. d M®Ã£lhš bgçajhf ÏU¡F« nghJ <åia äf beU¡fkhf beUங்f Ko»wJ. vdnt, Ïit

Ïu©o‰F« Ïilna cŸs ÏilpL mÂfç¤J, mj‹ _y« éy¡F éir mÂfç¤J, gof òy Ãs¥ò

M‰wY« mÂfç¡»wJ.

4. mizÎ¢ nr®k¤Â‹ K¥gçkhz totik¥ò: xU mizÎ¢ nr®k¤Â‰F rJujs òy¤Âšjh‹ gofòy

Ãs¥ò M‰wš mÂf«. mijél v©K» òy¤Âš cŸsij él ghÂ msnt eh‹K» òy¤Âš ÏU¡F«.

Áy nfŸéfŸ:

1) gof òy nfh£gh£o‹go, Ñœf©litfS¡F fhuz« TWf.

(i) [CoF6]
3-

- ghuhfhªj¤j‹ik, [Co(NH3)6]
3- - ilahfhªj¤j‹ik

(ii) [Fe(H2O)6]
3+ - mÂf ghuhfhªj¤ j‹ik, [Fe (CN)6]

3- - Fiwªj ghuhfhªj¤ j‹ik.



és¡f«:

(i) [CoF6]
3- - HS cpx – 3d6 System (t2g

4 eg
2) ; n=4 ghuhfhªj¤ j‹ik.

[Co(NH3)6]
3+ - LS cpx – 3d6 System (t2g

6 eg
o) ; n=0 ilahfhªj¤ j‹ik.

(ii) [Fe (H2O)6]
3+ - HS cpx – 3d5 System (t2g

3
eg

2) ; n=5 mÂf ghuhfhªj¤ j‹ik.

[Fe (H2O)6]
3- - HS cpx – 3d5 System (t2g

5
eg

0) ; n=1 Fiwªj ghuhfhªj¤ j‹ik.

2) Ã‹ tUtdt‰WŸ vt‰¿‰F mÂf o ÏU¡F«?

(i) [Cr(CN)6]
3- and [Cr(H2O)6]

3+ Ans.: [Cr(CN)6]
3-

Vbdåš CN-
tèikäF <å (H2O -ia él)

(ii) [Cr(CN)6]
3+ and [CrCl6]

3- Ans.: [Cr(CN)6]
3+ Because NH3 is a stranger ligand than Cl-.

(iii)[Co(H2O)6]
3+ and [Rh(H2O)6]

3+ Ans.: [Rh(H2O)6]
3+

Vbdåš Rh3+→4d6; cr3- → 3d6

(iv)[Cr(H2O)6]
3+ and [Cr(H2O)6]

2+ Ans.: [Cr(H2O)6]
3+ Because the charge of Cr is +3 here.



eh‹K» òy¤Âš d-M®Ã£lhšfë‹ Ãs¥ò

eh‹K» òy¤Âš ika cnyhf maåæ‹ IªJ d M®Ã£lhšfS« v›thW Ãs¡»‹wd v‹gij

bjçªJ bfhŸtj‰F xU eh‹K», xU fdrJu¤Âš ÏU¥gjhf f‰gid brŒJ bfh©lhš òçªJ

bfhŸtj‰F vëjhf ÏU¡F«. mjhtJ, fdrJu¤Â‹ ika¤Âš, ika cnyhf maå ÏU¥gjhfÎ«,

eh‹F <åfS« fdrJu¤Â‹ mL¤jL¤j _iyfis M¡»uä¥ò brŒtjhf f‰gid brŒJ bfhŸsyh«.

x‹W¡bfh‹W brங்F¤jhd x, y, z m¢RfŸ fdrJu vÂ® vÂ® g¡fங்fë‹ ikaங்fŸ têahf

bršY»‹wd.

❖ Ïªj mik¥ig nkny cŸs gl« e‹F

és¡F»wJ. cnyhf maåæ‹ eg – d

M®Ã£lhšfŸ, x, y, z M»a m¢Rfis

neh¡» cŸsJ. t2g M®Ã£lhšfŸ

m¢RfS¡F Ïilna cŸsd.



❖ nkny cŸs gl¤ÂèUªJ, eh‹K» totik¥Ãš, cnyhf maåæ‹ vªjbthU d M®Ã£lhY«

beUங்» tU« <åia neh¡» Jšèakhf mikªÂU¡féšiy v‹gJ òydh»wJ. ÏU¥ÃD«,

cnyhf maåæ‹ t2g M®Ã£lhšfŸ (dxy, dxz, dyz) Xusé‰F beUங்» tU« <åfis neh¡»

mikªJŸsd. mjhtJJ eg M®Ã£lhšfis él t2g M®Ã£lhšfns <åfŸ tU« Âir¡F

mUfhikæš cŸsJ. vdnt t2g M®Ã£lhšfëš cŸs e--கே் <å¥òy¤jhš mÂf msÎ éy¡F

éiria vÂ®bfhŸ»‹wd. vdnt, mt‰¿‹ M‰wš bgUksÎ ca®¤j¥gL»wJ. eg M®Ã£lhšfë‹

M‰wš Fiw»wJ.

❖ Ï›thwhf, eh‹K» gofòy¤Âš ãfG« d M®Ã£lhšfŸ Ãs¥ò, v©K» òy¤Âš ãfœªjj‰F

nebuÂuhf eilbgW»wJ. eh‹K» òy¤Â‰F சரீ்கை ika« (i) »ilahJ. vdnt, ‘g’ v‹w vG¤ij

ga‹gL¤JtJ bghUªjhJ. eh‹K» òy¤Âல் ‘t’2 & ‘e’ M®Ã£lhšfŸ v‹nw F¿¡f nt©L«.



❖ gyéj MŒÎfëèUªJ eh‹K» gof òy Ãs¥ò (t) M‰wè‹ kÂ¥ò v©K» gof òy M‰wè‹ kÂ¥ig

(o) él Vw¤jhH ghÂ msÎ FiwªJ fhz¥gL»wJ v‹gJ bjça tªJŸsJ. mjhtJ,

t = 0.45 o (or) 4/9 o



❖ eh‹K» gof òy Ãs¥ò M‰wš (t) Fiwthf ÏU¥gj‰F Ïu©L fhuzங்fŸ cŸsd.

❖ (1) eh‹K» òy¤Âš 4 <åfns cŸsd. Mdhš v©K» òy¤Âš 6 <åfŸ cŸsd. vdnt, v©K»

òy¤Âš éy¡F éir mÂfkhf ÏU¡F«.

❖ t kÂ¥ò o kÂ¥Ãš Vw¤jhH ghÂahf ÏU¥gjhš, gofòy éisÎfŸ, eh‹K» mizÎfŸ

c©lhtijél, v©K» mizÎfŸ c©lhtj‰F rhjfkhf cŸsd vd¡ Twyh«.

❖ (2) v©K» òy¤Âš x›bthU m¢Á‹ ÂiræY« <åfŸ cŸsd. Mdhš, eh‹K» òy¤Âš <åfŸ

cŸs Ïl« ‘t’2g M®Ã£lhšfS¡F neuhfnth mšyJ ‘eg’ M®Ã£lhšfS¡F neuhfnth Ïšiy.

<åfŸ cŸs Ïl« ‘t’2 M®Ã£lhšfS¡F XusÎ mUfhikæš cŸsd. neU¡F neuhf Ïšiy.

vdnt, éy¡F éir eh‹K» òy¤Âš FiwªJ fhz¥gL«. vdnt, gofòy Ãs¥ò M‰wY« (t)

FiwªJ fhz¥gL»wJ.





rJu js òy¤Âš d- M®Ã£lhšfë‹ Ãs¥ò:

❖ rJu js òy¤Âš <åfS« cnyhf maåÍl‹ mikªÂU¡F« Ïl¤ij eh« v©K» òy¤ÂèUªJ

bgwyh«. mjhtJ v©K» òy¤Âš z m¢Áš cŸs (1, 6 Ïl«) ÏU <åfisÍ« Ú¡»é£lhš, rJu js

mik¥ò tªJéL«. vdnt, rJujs òy¤Âš cnyhf maåæ‹ d M®Ã£lhš v›thW Ãs¡»‹wd

v‹gij v©K» òy Ãs¥ÃèUªJவருவி¡fyh«.

❖ rJu js òy¤Âš z m¢Áš <åfns »ilahJ. x k‰W« ym¢Áš

<åfŸ mikªJŸsd. vdnt, eg M®Ã£lhšfshd dx2-y2

M®Ã£lhèš cŸs <åfŸ mÂf éy¡F éiria

vÂ®bfhŸ»wJ. vdnt, dx2-y2 M®Ã£lhè‹ M‰wš bgUksÎ

ca®¤j¥gL»wJ. dz
2

M®Ã£lhè‹ M‰wš bgUksÎ Fiw»wJ.

(z- m¢Áš <å »ilahJ) mnj nghš t2g tif M®Ã£lhšfëš

dxy M®Ã£lhè‹ M‰wš ca®¤j¥g£L, dxz, dyz M®Ã£lhè‹

M‰wš Fiw»wJ. Ït‰iw Ã‹tU« gl« és¡F»wJ.



Sp



❖ vdnt, rJu js òy¤Âš, cnyhf maåæ‹ d M®Ã£lhšfë‹ Ãs¥ò Kiwna

❖ dxz k‰W« dyz M®Ã£lhšfë‹ M‰wY¡F«, dx
2

-y
2

M®Ã£lhè‹ M‰wY¡F« Ïilæyhd é¤Âahrnk

rJujs Ãs¥ò M‰wš (SP) vd¥gL«.

❖ dx2-y2 M‰wè‹ kÂ¥ò äf mÂfkhf ÏU¥gjhš, SP = 1.3 o vd gy MŒÎfŸ _y« m¿a¥g£LŸsJ.

dxz = dyz < dx
2 < dxy < dx

2
-y

2

❖ [Ni(CN)4]
2-

v‹w mizÎ¢ nr®k¤Âš, ilah fhªj¤ j‹ik Ã‹tUkhW és¡f¥gL»wJ. raidL

maå tèik ä¡f <åahjjhš, cnyhf maåæ‹ d M®Ã£lhšfis 4 tifahf Ãç¡»wJ. dx
2

-y
2

M®Ã£lhiy jéu Vida eh‹F d M®Ã£lhšfS« äf¡ Fiwthd M‰wiy¥ bg‰¿U¥gjhš,

Ït‰¿š vy¡£uh‹fŸ n#ho nr®ªj ãiyæš ÏU¡f éU«ò»‹wd. Ni2+ - d8
mik¥ghF«. vdnt,

Ïªj v£L vy¡£uh‹fS« dxz
2 = dyz

2
, dz2

2, & dxy
2 ஆகிய M®Ã£lhšfளில் n#ho nr®ªJ cŸsd.

vdnt, mJ ilah fhªj¤ j‹ikahf cŸsJ.



❖ vdntjh‹, d8
mik¥òila cnyhf maåfë‹ (Pd2+, pt2+, Rh+,Au3+) mizÎ v© eh‹fhf

mikªjhš, mit bgU« v©â¡ifæš rJujs mizÎ¢ nr®kங்fisna jU«.

Ïilãiy¤ jåkங்fë‹ mizÎ¢ nr®kங்fë‹ ãw« g‰¿a

CFTæ‹ fU¤J¡fŸ

❖ gofòy nfh£ghL mizÎ¢ nr®kங்fë‹ ãw¤Â‰fhd és¡f¤Âid kd ãiwtë¡F« tifæš

jUtJ. Ï¡bfhŸifæ‹ bgU«வவற்றியோகு«.

❖ xU bghUŸ ãwkhf njh‹w nt©Lkhdhš, m¥bghUŸ ä‹fhªj fÂ®ffs‹ f£òyshF« gFÂæš

xëia c¿Šrnt©L«. f£òydhF« gFÂæ‹ miyÚs« 4000 – 7000A0. f£òyshF«. Xëæš VG

K¡»akhd ãwங்fŸ cŸsd (VIBGYOR). Ït‰¿š VjhtbjhU ãw¤ij xU bghUŸ c¿ŠÁdhš

mÂèUªJ cäH¥gL« xëæ‹ ãw« k‰w MW ãwங்fë‹ fyitahf ÏU¡F«. Ïªj ãwnk

m¥bghUë‹ ãwkhf ek¡F fh£Á më¡F«.



❖ cjhuzkhf btŸis xëæèUªது xU bghUŸ Áf¥ò ãw¤ij c¿ŠÁdhš, cäH¥gL« xëæ‹ ãw«

Úykhf ÏU¡F«. Vbdåš Áf¥ig¤ jéu k‰w MW ãwங்fë‹ fyitna Úy ãwkhF«. Úy ãwnk

m¥bghUë‹ ãwkhF«. C¿Šr¥gL« xëæ‹ ãwK« cäH¥gL« xëæ‹ ãw¤Â‰F« cŸs bjhl®ò

ÑnH ju¥g£LŸsJ.

M‰wš mÂf«           Fiw»wJ  M‰wš FiwÎ 

  Violet      Blue       Green         Yellow       Orange     Red 

  4000Ao  5000 Ao      6000 Ao  7000 Ao 

  Yellow    Orange    Red           Violet          Blue        Green 

 

C¿ŠR« xëæ‹ 

miy Ús« 

cäH¥gL« 

xëæ‹ ãw« 

C¿Šr¥படும்

நிறம்

❖ அizÎ¢ nr®kங்fŸ bgU«ghY« ãwKilajhf cŸsd. Ïj‰F¡ fhuz«, f£òydhF« xëæ‹

M‰wš, mizÎ¢ nr®k¤ÂYŸs cnyhf maåæ‹ d-vy¡£uhid Fiwªj M‰wYடைa t2g

k£l¤ÂèUªJ ca®ªj M‰Yila eg k£l¤Â‰F (v©K» mizÎfëš) ca®¤j nghJkhdjhf

cŸsJ.



❖ Ï¡nfh£gh£o‹go, t2g k‰W« eg M‰wš k£lங்fS¡F Ïilna ãfG« vy¡£uh‹fë‹ d-d ef®nt

(f£òydhF« gFÂæš xëia c¿ŠRtjhš) mizÎ¢ nr®kங்fë‹ ãw¤Â‰F fhuzkhF«. Ïjid

Ã‹tU« vL¤J¡fh£LfŸ _y« e‹F bjçªJ bfhŸsyh«.

(i) [Ti(H2O)6]
3+

Ï¢nr®k« d1
mik¥òilaJ. ÏJ btŸis xëæèUªJ g¢ir k‰W« kŠrŸ xëia

c¿ŠR»wJ (5000Ao
miy Ús¤Âš). Ïªj xë M‰wš mªj mizÎ¢ nr®k¤Â‹ o ¡F rkkhf

ÏU¡F«. vdnt, xëia c¿ŠÁ ÃwF e-n, t2g M‰wš k£l¤ÂèUªJ eg M‰wš k£l¤Â‰F ef®»wJ.

ÂU«gÎ« e-n jiuk£l ãiy¡F tU«nghJ tay£ & Áf¥ò fÂ®fis cäœ»wJ. vdnt [Ti(H2O)6]
3+

fiurš Cjh ãwkhf fh£Áaë¡»wJ.

❖ (ii)அizÎ¢ nr®k¤Â‹ o, <åæ‹ j‹ika bghரு¤J mikÍ«. vdnt, mizÎ¢ nr®k¤Â‹ ãwK«

<åæ‹ j‹ikia bghரு¤J mik»wJ.

v.கா. [Cu(H2O)4]
2+ - btë® Úy« (o FiwÎ)

[Cu(NH3)4]
2+ -ஆழ்ந்த Úy« (o mÂf«)



❖ H2O <å NH3 <åia él tèik Fiwªj <å. Vdnt Cu(H2O)4]
2+

Át¥ò¥ gFÂ¡F mUfhikæš

xëia c¿ŠÁ btë® Úy ãwkhf fh£Áaë¡»wJ. [Cu(NH3)4]
2+

r‰W mÂf M‰wYila Át¥ò¥

gFÂ¡F r‰W öu¤Âš xëia c¿ŠRtjhš Mœªj Úy ãwkhf fh£Áaë¡»wJ.

❖ (iii) [Co(NH3)6]
2+ (or) [Co(H2O)6]

2+ - Ãங்¡ fy®. Mdhš [CoCl4]
2- - Úy¡ fy®. mid¤J mizÎ¢

nr®kK« d7
mik¥ò. eh‹K» nr®kங்fë‹ gofபுy Ãே¥ò M‰wš (t) v©K»யிš (o) ÏU¥gÂš ghÂ

msÎjh‹ ÏU¡F«. vdntjh‹ v©K» Co2+
nr®kங்fŸ mÂf M‰wYila Úy ãw¤ij c¿ŠÁ Ãங்¡

ãwkhf fh£Á më¡»wJ. [CoCl4]
2- ளேர்மம் குடறந்த M‰wYila சிகப்பு ãw¤ij c¿ŠÁ Úy

ãwkhf fh£Á më¡»wJ.

❖ (iv) அnjnghš [Co(CN)6]
3- - kŠrŸ ãw«. ÏÂš Cobalt +3 ãiyæš cŸsJ. nkY« CN-

<å

tèikä¡f <å. Vdnt Ïj‹ o kÂ¥ò mÂfkhf ÏU¡F«. vdnt, mÂf M‰wYila tay£ ãw¤ij

c¿ŠÁ kŠrshf fh£Áaë¡»wJ.



❖ (v) [Ni(H2O)6]
2+ - g¢ir ãw« (d8). Ï¢nr®k¤Â‹ fiurèš CN-

maåia nr®¡F«nghJ ãwk‰w

[Ni(CN)4]
2- (d8) nr®k« cUth»wJ. [Ni(CN)4]

-2 – xU rJu தே mizÎ¢ nr®k«. <åÍ« tYthd

<å. Ïj‹ gofòy Ãs¥ò M‰wš sp äf äf mÂf«. vdnt ÏÂš d-d vy¡£uh‹ ef®Î òwCjhfÂ®

gFÂæš xேிia c¿ŠRtjhš V‰gL»wJ. vdnt, e« f©Q¡F ãwkhf njh‹wéšiy.

❖ (vi) d-M®Ã£lhšfŸ fhèahf cŸs (do) mizÎ¢ nr®kங்fŸ k‰W« K‰¿Y« ãu«Ãa d-M®Ã£lhš

cŸs mizÎ¢ nr®k§fŸ (d10) M»at‰¿š d-d ef®Î rh¤Âaäšiy. Vdnt, Ïit ãwk‰W

fhz¥gL»‹wd. (v.fh.)

Cu+(d10), Zn2+(d10), Ti4+(do), Ag+(d10)

gof òy¡nfh£gh£o‹ FiwghLfŸ:

1) CFT, ika cnyhf maåæ‹ d-M®Ã£lhšfis k£Lnk fU¤Âš bfhே்»wJ. cnyhf maåæ‹

k‰w S, P M®Ã£lhšfŸ k‰W« <åæ‹ M®Ã£lhšfis fU¤Âš bfhŸséšiy.



2) CFT-æ‹go cnyhf – Ïë¥ Ãiz¥ò K‰¿Y« maå¥ Ãiz¥ghF«. c©ikæš, Ï¥Ãiz¥Ãš

XusÎ rf¥ Ãiz¥ò¤ j‹ik cŸsJ. Ïj‰fhd ts¡f¤ij CFT-ahš és¡f Koaéšiy.

3) CFT-ahš <åfë‹ x¥ò tèikfis kdãiwtë¡Fk tifæš és¡fKoaéšiy.

Cjhuzkhf ãwãuš ntÂ tçiræš OH-
<åia él ‘H2O’ Ïå V‹ tèik ä¡fjhf cŸsJ v‹gj‰F

vªj és¡fK« Ïšiy.

4) Áy mizÎ¢ nr®k§fëš fhz¥gL«  Ãiz¥òfis CFT-ahš és¡f Koaéšiy. (e.g.)

[Fe(CO)5]

VBT-æš Tw¥g£l cŸM®Ã£lhš mizÎ¢ nr®kங்fS«, CFT-æš Tw¥gL« jhœRH‰Á mizÎ¢

nr®kங்fS« x‹nwahF«. Ïnjngh‹W VBT-æš Tw¥g£l btë M®Ã£lhš mizÎ¢ nr®kங்fS«

CFT-æš Tw¥gL« ca® Rழ‰Á mizÎ¢ nr®kங்fS« x‹nw.

nt‰Wik:

VBT k‰W« CFT-æ‹ x¥Õ£L MŒÎ:

x‰Wik:



VBT CFT

1) mizÎ¢ nr®kங்fëš cnyhf <å Ãiz¥ò

rf¥Ãiz¥ò vd VBT TW»wJ.

1) CFT-æš cnyhf <å Ãiz¥ò K‰¿Y«

maå¥Ãiz¥ghF«.

2) உnyhf maåæ‹ ‘d’-M®Ã£ lhšfŸ

Ãs¡»‹wd v‹w fU¤J VBT-æš Ïšiy.

2) CFT-go cnyhf maåæ‹ ‘d’-M®Ã£lhšfŸ

bt›ntW M‰wYila M®Ã£lhšfshf Ãs¡»‹wd.

3) mizÎ¢ nr®k« cUthfj‰F K‹ cnyhf

maåæš ‘Ïd¡ fy¥ò’ v‹w brašKiw

eilவபWtjhf VBT TW»wJ.

3) CFT-go cnyhf maåæš Ïd¡ fy¥ò eilbgWt

Âšiy.

4) mizÎ¢ nr®kங்fë‹ ãw« F¿jJ VBT-æš

vªj és¡fK« Ïšiy.

4) mizÎ¢ nr®kங்fë‹ ãw¤Â‰F fhuzம் d-d

vy¡£uh‹ ef®Î vd CFT és¡»wJ.

5) mizÎ¢ nr®kங்fë‹ fhªj¥ g©òfŸ

F¿¤j bjëthd és¡f« Ïšiy.

5) CFT-go xU mizÎ¢ nr®k¤Â‹ fhªj¥ g©ò,

mªj cnyhf maåahf d-M®Ã£lhšfŸ mªj gof

òy¤Âš v›thW Ãs¡»‹wd v‹gij¥ bghU¤J Tw

KoÍ« v‹W TW»wJ.






