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STTYRONST oF Hew ! THI Tohl;
= I R Wy 3, fare,
AR T, BHeiies d Beaiieh
Y v 1 A S weh;
STHEEASH AMTeh] 1 T8 Tgid o o
Gfﬁlil@h_?l;

SUHEHASE MR § fafe= ger w1
TEEIF@ST i aRfid w TR,
Harsrehal 3TE qen ferear & fagial o
AR R ITFEEASH AR | e
1 Yepid i HHEA Hohl;

fr Sfraa & SumeHasH AR o Hew
T ST i THA Heh|

9.1 STABAENTE

et w6t
gt 2Bt Riarict

Teheh

:

\J

l > o\ . N =
S LR X1 51 151 0 e U B ©ra)

“SUTEHAISTT ik Sk HHTEE T e SRTETH TAET a9GT
T SER 3 e W 817

T8 qd o Theh | B eI TRl fon HehHor ey St g
H Gepet difiteh st ©, fH o1g WRA] TR ROTEA! St
I AU W el T TEHASH H UReEg W©d 21 SfTh
TR gt ¥ U8 Aifieh SuEEHAS At weerd
SUHEEASH ARl 1 A SYfTeh STehTaiTeh TE 1 Th
Heaqul T AUl & B TEEfeh ST T SAfUesh T i
T NN A Sifaeh q5i o Se Seehl H g7 AR i et
F I THFN ST FIE 21 FARIBe, Eraeifer qen faerfam
B,, S BRI, STRRA o1 Shielee o STHEHASH A g
fafae et worml, STeifien SaReR! qen Svaiftes sifehtisl o
UGG AMhT T START Bl §1 SYACTa, FE-TTE qo1 Sioe
WA o o SuEREAsH AR o 3w T )

oo fem duifeh eehs o (1866-1919) A SUHEEASH
Alfient 1 GCEE o ey o ofqe fo=m gfqarfed fea) =i
I IUHEEASH AfiTeh 1T AU I7h! TITaIT =[arg Wel S
fifqer den TEEME SRR H1 WHE TR dahRl gRI
st fopam ok A ug AP o fou wrafhies  WeErsteRar
( primary valence ) @ fgdiaeh HATSTRT ( secondary
valence ) &1 ¥RUT yfguifed k1l fgsfft Afer <9 CrCl,,
CoCl, I PACl, ¥ ¥1g & i Wfeh FaASehdl Hasl: 3, 2
q 2 Bl wiemee (1) FANEES o FAE= o oY o+ faf=
Afient o o€ 9 T foh R 9 W Ser oo | faeer
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Teee faerm fuea ¥ SleM W 8 FAREeS 3TF AgCl & &9 | sfgaifud

B S § qe % oo § € ® WW 2

1 Wid CoCl,.6NH, (i) 3 HiA AgCl I B
| Hid CoCl,.5NH, [fieeiifed (FH1)] 2 Hie AgCl < 21
1 Wid CoCl,. 4NH, (3%) 1 Wi AgCl @ 21
1 Wid CoCl,. 4NH,, (S7TH) 1 Wi AgCl T 21

ST Yeroli g 37 ARl ok forermi o =rershdr Ao & qioma 6 fre
foigetl o STUR W GHeEn S Tehal 2 (i) eifaferan it srafyr § gt foamma
T: T (FANSES AT A1 STHIAT 3T0] A& IHI) hialee 3 | I8 g A
S qen (i) AR # groft 9.1 # <t egER gt feen s, fad
TEhIGH W T RAWE & Thd a1 © S sifufear w5 uRkfeofe o
T e i e e
GrsTeRal A f&an; 31 @l SRl o wrg w6 fgdiae GaEisehar 9 2

AR 9.1 — ahiamee (I ) FANTSS-STHITAT Gepell ohl GAThTOT

k)
RISl
Hreretifed

&0
SR

WA faam 254

v v

[Co(NH,) J**3Cl 1:3 forp@ sraeza
[CoCI(NH,) J*>*2C1 l 12 for@ efqerga
[CoCL,(NH,),]*CL_ l 1:1 foagd eraeea
[CoCL,(NH,),]*CI" . 1:1 fom@ erqerga

g A F A fh wwrelt 9.1 o sifaw < Afiehi o gerqat 9,
CoCl,4NH,, ¥9H ¥, g o fo=1 €1 U8 Aifh g9a@d (isomers)
FEAd &1 IR J 1898 W SuHgHANS difitenl @t Tagia weqd fan 59
fagia 1 g st freafafe 8-
1. STEEHINH AR § Uqu S YR 1 GASehdn seidr - wefis
Ten fgdtereh|

2. Wieifteh WASRAIS HET T W AT Bl © del SRoleHe SRl
SN T Bl B

3. fooes GANRANT e-STaHI Bt €1 3 S SIuET s1edn TS
A FR W el €1 fgdiae warSehal SUGEEAST e
(Coordination number) o sXR Bl © T $&hT A fehdl o
o o T fHivea g 2

4. g ¥ fadiae disehar 9 oTaEfid omm we fafv= SuweddsH gen
& ey feepeam o fafirte w1 9 orafem w2

MYfTeh GHhTOT H 30 FhR i e sHareensti sl qH-ed sgthcieh
(Coordination polyhedra) %&d & Tehia® ¥ forel forefis Heper qon
TehIesh & ol ferd 317, wfd 3@ (Counter ions) FEal &
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3= e off sifuumon € fof dohmor qol o gHaE AT § gmEe:
ACHAR T, FAqURARE d o HEdRl SAMHiGA U S &1 3H W,
[Co(NH,)]”", [CoCI(NH,) J** T [CoCL,(NH,),]" w Senfafe sTeshereh
€, S [Ni(CO),] 92 [PtCl,]” Shael: Sqvheihid qe o Taaet 2|

.

GEE0r 9.1 el faereAl § fre My frefefaa Jer & enuR R fEfataa difet § aget
[EGRERRISEXIRE R e
—
(i) PdCL,-4NH,
(ii) NiCl,-6H,0
(iii) PtCl,-2HCI

(iv) CoCly-4NH,
(v) PtCl,-2NH,

S = O NN

ga () fedigw gaSewar 4 (i) fgdoer dHarserar 6
(i) fgdoer daerar 6 (iv) Tgdioe damerar 6
v) fedigs gaSewar 4

fg otaur agr Gt | A
fg a0 qen Hepet <A & T A1 3Y Afersk TR AfTeRl % TEEHIw TS
39 (stoichiometric ratio) ¥ Tfad gF @ ad € qenfy 3 fi= € =wifen
g Tam SR e, KC1.MgCl,.6H,0; TR @@, FeSO,.(NH, ),SO,.6H,0;
e, fhewit, KAI(SO,),.12H,0 31fE S H quieq ¥ Siemer s o
fq@ifs &1 S €, W K,[Fe(CN) ] & 3SUfeer [Fe(CN) " Hepar 3,
Fe’" den CN~ et o femifera et gram
9.2 SURERRENGE () SUGedEST |« a1 §6=d G« ( Coordination Entity )
NP S W%mam&m@ﬁ?ﬁ@ﬁmwﬁmﬂﬁmaw
- 370] THEoRT U STEEEArSH Tl k1 fHior i €1 Semeons, [CoCl,(NH,,) ]
m&a@ Teh STHEYASH Tl € o whisTee M i sreifan Stupe qen i seiRige

T ¥ foR1 1 8T ST €, [Ni(CO),), [PtCL(NH,),], [Fe(CN) ",
g [Co(NH,)l”" &7z |
qRFARNE AT .
sy (@) e TTHIL,/3TEA
q . fRdT STHEHASH 91 |, TWH)/SEA S Tk Hiv=d 9en ° o7 AeH)/ 998!
qRAT™E T T Ffyaa sfidt =rewen § uRag @ €, SE TWH] e ST Fead

21 3qmd, [NiCL,(H,0),], [CoCI(NH,) >, T [Fe(CN)* & S5
255, SUgEGASH AT
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TR HT T THY o HIGH Y91 o T S W THIE qeresd | 12 fedgar
1866 ¥ 3TN S=I THEA 1 T Swieige (S § iRy fopan qen SYR@
(fraesiets) # quf fman Stef g=iv 1890 | Siele o wuwy & $o Aeeer
eI TSR AMTehi o UK W T shi HHEEd o SR R T fema|

TR I B o Aqoheish i e A o fagid 1 fawga w2 38 AEese o fou wwiara fwa
TR A ofifqe AUl % SMHR R Hehed AT o Wi ud forpdia qoN § iR 1 <eitan e
", R 3 & TEell IR I SUHeGAST ARl T o1 oichdl HT Gie il 29 99 KT H H & A

1895 H Y@ o % elougel H WHWR a9 MU &| 3Tehe IR Uk AT aen foemens &)
3T Ul o STHREarS ATt o fagia %1 faswm afmfaa 21 78 fadasr fagr, e
T A AL qe TSt o e SMTaE W A S erdl €, TH, sheet i oY i Sfafd (1890
¥ 1893) W Hfaaia fRam o7a1 oW Sied 3=H 3197 9 fo=mi &t sifge & o fau sewas
YRR THA TR &l H S fohdll I 9gel o) e o {592 TOE i S8l ta
ITEEEasH f9gid W foht T wE & faw 1913 # Fod AR 9w g3l

CH,COO
/ 2
CH,C—
“\CH,COO"
CH,COO
cH,C—N_
"NCH,C00

WA fagm 256

WHITY AR HHA: Nio, Co @l Fe' ', €1 37 Shald WHIvsh/aTeHi #h! ogd
3T o el S €

() forre
ITEEHANT Tl § Hald THNY/AEE § URag A 31ean 9] ferre wgan
T 9 W ST E Wehd © S CL, B 19 B Wehd & S H,0 a1 NH,
I 379 & Whd § S H,NCH,CH,NH, a1 N(CH,CH,NH,)., 31/ 837
Ff & g € S WA

S T ferTee, oTg ST ¥ T Il WA 51 9Ras B €, 99 Cl, H,0
I NH,, @ fo< Useq¥ (unidentate ) Fealidl ¢ v fovrs &
T R U & FehdT ©, S H,NCH,CH,NH,, (TH-1, 2-SEUHA)
a1 C,0,” (SRete) , df T forre fEaay 3R i T forre o arih
] Sufeerd @, S fF N(CH,CH,NH,), ® &, d ferre agaay shead
1 Terelierirey TEiee 3eH (EDTA" ) U He@qul wesq (hexadentate)
e 21 e &1 EeieH qe TR AT TRAIE g Uk sheld ¥g S 9
IS Hehdl 2l

9 T TERq AU SgaqY e o1 = o1 Sk I T[S R FAN
Th U T € U A W TEeH o T e €, @ 98 @i (chelate)
ferTe Feam €1 T SUFsl Tel w1 e foie wi gquar o1 Sf=fad
(denticity) Fgard g1 T8 Hpal, Tieie WHa (chelate complexes)
FEA € q F 3 TP & ThsR forre g Tl 9 sifuss womdt g
g fare, s @ =1 ran w) B ©, SR SR AN W s U i
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i Teh 9 ol § d SU SHIASA Hert (IHEH fevre ) wed € W forre

M<_N§O % I & -NO, T SCN el NO, ST A T TSP | A
TN Al TEIeH gR el SIS gRI GAfSd 8 Tehdr g1 36 YRR, SCN™ 315

Geht Y] IgSH WA gR WAfSd 8 Hehel 2l
M<—O—N=0

Tefee-0 (9) SUHEHAS W& ( Coordination Number )

M <— SCN Teh Hepel § o 3 i STHEHASH §&A (CN) 38 Aefed ferrei o 3
B Elee T[T AR W W@ oF SIe el €, S WY o e 9 §e @
M<—NCS SN, Tl M, [PtCly]” @ [Ni(NH,),]”", & Pt @ Ni &
ST TGN G& HE: 6 91 4 T1 T YR "ol I, [Fe(C,0,),1°

3R [Co(en),]™, ® Fe 3R Co Il &1 WH=1a & 6 & Fiifeh C,0% T
en, (THA-12-SEWHA) fEER fars ?

el 98 S o STavas € o S wHmysteE %1 SuSEHasH g
A THYSTEA qe0 fee & 7 a7 e o (famn) oTeel 6t 9@ &
MR W & Fuifa 1 St 21 Ak fae 9o hdia wAmyeIR o mew
n (W) STE o+ B Al 3= et T S
(=) a9 S ( Coordination Sphere )
e Ty A @ WS ferrel wi TE wiesw | foan s € qen 3 g
et WW=E Weet (coordination sphere) F8aW € EFE 08 T&

FISh & ael fae o g qen 3 ufdste wEend €1 SSewnd, Hed
K,[Fe(CN), ® [Fe(CN) " g9 Hea € a1 K 9 o1 21

(®) guag sghcieh ( Coordination Polyhedron )

HEI TN A ¥ WY S fore wampsti @t feshra Sawen (spacial
arrangement) ! THT TgHcTh HEd &1 TTH STEHCH A, T HUaeTd q
TIVEAEE G 21 SN, [Co(NH,) " eT=we®id 2, [Ni(CO),]
FIVFAH € a9 [PtCl,]> ot Taaeta €1 o= 9.1 fafi gaeaa sghaehi

1 3Rt quiie T 2
o ] T T
Lo, L L L . L, | L
) M \ /M """" | L \M/ —wm. L . M\
L/ I|J L L \ . L/ \L L\L L/ L
STEHARTI HAH ol Tt foreriuita fkfiret et Ffre

fera 9.1— Al qu=g agwerh! #1 STFlaa-M 519 WA STET H1 o L THRGR forTe T Jafdfa &ar &1

(T) St URHTIT ki SATFIRIOT G

Toh Fopel | Shsid WA W S8 Weft ferTel i 4 ek |El o gt el

Hfed g1 foran S @ Shsia IRHTY] TR SUFrd STewT i STeh! STl He&

FEd &1 AR T hl STTEHASH Tl & A9 H Hd TRA] ok Gohd
257, STEEEAISH AT
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9.3 SAABAENTE
QorEet et

9.3.1 Ushchgahld
ARt oF GF

Fe— T 2004 7 IUPAC 7
sygerar 1 & o ferret
I FUHICT & SR T

T AR, ST F
SR T &1

9.3.2 Uchohgahld
SUEEEAS
Hifient At
ATHERTTT

WA foae 288

o WY ISk H YA 3k ¥ I S €1 $qemed, [Cu(CN),]” H FIR
T STTHT 37k +1 8 721 30 Cu(l) foran s 2

(31) SHiAAfeeh a9 gereiies el ( Homoleptic and Heteroleptic

Complexes )
Tepel TS eiTq TRATY] shelel Uoh WehR o <1l T § WS @l ¢, Sereny
[Co(NH,)]*", BHcifes TFal Fean gl Tpa oY o1 WA T 9
3fireh Joh o ST YHE! § 981 @ €, 3 [Co(NH,),CL,]", #efes
Hepel hEeld |

STHEEASH e ¥, fovm: geeEdl W R & 99d P 9 A H
T qe e ek 4 foren o foly ATHertvl 1 9gd Wee | SUEEEarst
T YA qUN S AH S T E F $AvHeT AT S @R T eise
&gt (ITUPAC) &1 sreiaisti | smenia €l

AfiTeh 1 G STk Heled W Heiferd SR Yo hl Wik qen goH w9 9

Wehe i o TUeh qehT 1 Uhohgeh 9 SUHREAIST Tl § Teh shldl ©Tq WA

2l 21 g forea s frefafea fem gge 88—

(i) SE9UH Sheid g foran s 2|

(ii) deqverd fomel = Siish auiaren o oha o foran st 81 ferre w1 feerfa
Ik e W AR T et

(iil) wgEQ forme o sl aviaren & %9 o fo@ s &) Henaer ¥ fo@
3 T o 9Um 37aR &l A | @R JuiHTer oF o H 39! fEfd
i =1 STt 2

(iv) HYUl ITEREASH |, STEf 81 3126 7 81, 36 Y i Th [EHSH
¥ foran s 21 afE forre SguAms & i, 9 G &l e | fagd
g1 Herdier ¥ for@ ferre =1 +ft wiew o foad F)

(v) "= Hea o1g aen fermel o 3 o Hed T TE sl Sl

(vi) ST STERTgeR SUTegarsH G 1 G forr ferdlt gfaeme o foed € @
STHEHAST Tl h1 3T & hitsh o o S IR JHih (superscript)
o w9 | fomn s ¢ o vt e i G SR i eaw 1 fug
ferad &1 sqeond, [Co(CN)J”, [Cr(H,0)4°", 3mf

(vil) M o 3G9 1 HUMEH o EY ¥ Ggferd fepan < 21

SUGEHAST AliTehi o ATH ATIcHeh ATHH o THgid o SR T for@ S 2

T YR g o 91 IR IS TGl i T8aHHT 7ok A IUI Uk Hied

uig o 9 ¥ 7@ geEs U 9§ STeewdsE ARl o et o

frfafea f=m v ga 8—

(i) ¥ 31 HOTEHE I H ¥ HiE off STevEE Sudedds wa |
FEYeH YFTEA T A foran St R
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de— 7@l 78 A 3 T
foF &7 2004 7 IUPAC
BRI &1 TE Sgerdr
& ST{YR  BUNEMI
forret & am & sfq &
-g8l (- ido) I 3,
d: FART FH FARST
ferad g

Fe— 78l 8 4 34 qT &
1 e 9 Hre
7t g TFR & 4
g & fe 9t s
gigat & M = g

(ii) oS TREUY A oF A | g9 forel o A Juimren o o H fad
STd &1 (78 dfehan g foe o fawda 21)

(i) SEUTATy fermel & 9@ & 3fq § - o ol 8, S qen e
ferref & T & seed| B AR ¥, Si€ H,0 % faT T NH, &
faw =i, CO o fou wEifa a1 NO & fau TEeifasdl s& 3%
SUHEEASH T4 o ¥ H fora g § @ SRl e () | forr S 2l

(iv) AfE SUHEHASH I § U & UhR & forre gen o w9 o1fusw &
dl SRt "em T o fay ST W 9 gd e, 9 S v ()
WK U S €| 5 fove o 9 o atiferer gd o el aw e, T,
Tl oTfE ¥1sg (%) WP B € qen U ferre wies | fa S
1 SeEwnd, [NiCL,(PPh,),] 1 ¥ gm-—

SR o ( TEherdies ) fohet (11)

(v) oEf, HOTefa qe IEF STHeHdrsH dl H g i eI
e i YA 3Rl § hissh | 9 2

(vi) af% Gopel A Tk o 81 dl O1g w1 9 9] forgd € S ded b1 |
Bl 1 SSreXond, YEfi Hepet 3MFH H Co %l whidlee del Pt i
wiIfeTq Fed 21 A Yool 319 T HOMaH @ @ o1 ok A o o1 o
ST - T2 (ate) TR W 81 SAENH, Hped O [ Co(SCN), |
A Co I hideee F8d B o UGl o foIg 3ok Gepel Tl o A
H org % Wfed T 999 B €, Seone, Fe & fow wie

(vii) SEEA Fepel 1 AW f Hopel ¥R 1 wifd & foran s 2

Frfefiaa SaTEToT SUREHAST AR T TTHHTUT YUIEH T IS & —
1. [Crx(NH, ) (H,0 ),ICl, & W Frafafaa grm—

EUEHAZEUEETSRIHEE (I11) FARES

T HU— el 3P & hitgeh | 2, S Ueh M 21 St a0t Aren
o SHAMER UaiH forre ween forre @ gd fog s €)1 S zae &
FANEE I T SAFAT Tped T TR +3 A €1 =) (< Afis
A 1 3fie U IIEH T) Hehet 1 W e e den farel w
IYTET SO oF STHR W AT i SR H&A T TN ST ST Fehell
21 30 Seew | weft fore SeEE o1y € o1d: ifHan o St
3eh R B S Hepel P W U e €, TE A8 + 3 B

2. [Co(H,NCH,CH,NH, ),],(S0,), &1 W Tr=farad gsrm—
foH(TeA-1, 2-SEuHH)HEee (1) Hehe
TR 39 0] | Hethe Yastad €, Fifeh el i Hohe 3ME q
Sfedt et o srfud €, 37d: Yedeh Hepel YA W +3 ORI B ok
i TH-1 2-SEUHIA Tk ST 219 2, 37d: Yoot 3T H Fhislee

259, STEEEAISH AT
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SRE0T 9.2

SRE0T 9.3

1 AT T +3 € el =eu 9 TRl © foh T et difien
o 99§ el ot oFEEl SR ROl i Fen Tl <uE S

3. [Ag(NH,),I[Ag( CN ),] @t T Fefafaa grm—
SRR (1) SEHRfTsisTs=<e(1)

frefefaa STeedasH el & g7 fafan—

(i) R (11 ) TS

(i) drRfeEm TrEeireifsehe(1I)

(iii) drefeem TEeiRIeRE(II)

(iv) SEFRSied(TeR-1, 2-SBuHMA ) Siaree(111)
(v) ThmEiase(0)

(i) [Co(NH,),(H,0)CIICL, (iii)) K,AI(C,0,),  (v) [Ni(CO),]
(ii) K,[Zn(OH),] (iv) [CoClL(en),]"

frefofiad SudeddisE AfirR] o TUPAC =9 fafgu—
(i) [Pt(NH,),CI(NO,)] (iii) [CoClL(en),ICl ~ (v)Hg[Co(SCN),]
(i) K,[Cr(C,0,).] (iv) [Co(NH,).(CO,)ICI

(i) SEUEHHFARSHREE-N-7ifem (11)

(ii) drefmm eEsteeempme (1)

(iii) EEFRESIea(TEA-1, 2-SEUHA)HEee (1) FANES
(iv) U=rEHAeEHehEee (111) FIRES

(v) TR (1) TheEEEe-S-haee (111)

agERRT g9a
9.1 frfafad swewEeH Aftw % g fafan—
(i) <INEHeRuFhEee (1) FaRES
(ii) wefrEm SgmmEfEfae (1)
(iii) fea(TIA-1, 2-SEUHA)®IHTE (1I1) FARES
(iv) THsifeaiRemEize-N-<ifete (11)
(v) SERFARIEE(TIR-1, 2-SRUHA) @™ (IV) A
(vi) STRA(II) FerEEee (1)
9.2 frefafEd SymedarsH Aifhl & [UPAC ™ fafag—
(i) [Co(NH,)/Cl,  (iii) K,[Fe(CN), (v) K,[PdCl,]
(ii) [Co(NH,).CIICl, (iv) K,[Fe(C,0,),] (vi) [Pt(NH,),ClI(NH,CH,)ICI

WA faam 260
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9.4 SAABAENTE
ANPredt

9.4.1 <HIfqda
[UIEISAT
Cl\Pt/NH3
a1 SNH,

U HHEGIT (Cis)

Cl\Pt _~NH,
HNT cl
fouet g@E@da (trans)

far7 9.2—[PNH,),ClL] &
SIfdta qEEaad
(TH9e Tq fager)

THEEE T < A1 T Sfiren A B € ook TmafeR g3 99 e € W)y
AT T el T Bl €1 WAIST i A= Sewenai o ol ek Th
71 sffues Hifien sreren TEEtE o8 A faerar Bidt @1 SuHegEeH AifTeRl o
T THE YR H GHEISAE A 21 TH @ Yo ol A wfaefsa fmar S
Gehell Bl

1. Tafaw qurageEar

() A FHIE=E (@) YAl HEFE
2. QAT GUTSHEAT
() duAT gHEEFEd (1) A FHIEIS

(@) 3ITTEHAS HHTHE CIREGIRERIEEREIERER
Fferdta guest & TaEfT g3 o TEEte ey 99 B € W S
feer-Tom gt f9=1 eidt € WEEEs el § erey e g €1 s
el w1 g faear | A fme s @ R

TH YR 1 HEEIE Beleeh Hepell W g St @ fo forrel et fa=
ST ALt Go9d &1 Gehdl €1 39 YR & 9eR o YI@ S0 4 9 6
STHEHANT TEA a1 Tl ° 9 S #l [MX,L,] ¥F (X 91 L THIE
fore €) o ol THael G § &1 X e wuaer (cis) SHEEE § qE-g
I @d ¢ 1o fauer (trans) @AEEE ¥ TH-SW % fauda @ o 9.2
o gwitan e )

MABXL (Sl A, B, X, L THeq fomre §) 9 ol gl Wb o o
AT Fopel oF Wi FHIEEE Bli— 3 GHUST a1 T fauey| o719 S9! ST
T 1 FAE H Gohd &1 39 YR 1 GHEFEA] Tqhes i sAfafd § g
T & W [MX,L,] GF 96 <o Gopedl 6, frd 7 fore X wsh-g@
& quue 1 Tauer = to sweer g9 © (o 9.3))

+ +
cl cl
N Cl NH,

L < _m

Co Co
NH3/| SNH, NH, /| " NH,
NH, cl
a9l gHEAS fouer  gHEEa

fear 9.3— [Co(NH,) ,CL]* & SifHdia aHragd (gH9s Ta faqe)

TH TR 1 FHEEAS 39 Tpal § ot WE St © et 37 [MX,(L-L),]
i & den foe faaq forre L-L =t €1 sereonsd, [NH,CH,CH,NH, (en)]
o (fas1 9.4)1

[Mab,_| JR o STEHH STHEHASH T 51 [Co(NH,)4(NO,),] #
T 3 TR 1 SAMHA HREad 9% S €1 At U & forre o 3 e
T[T IHIY] STRHH T Teldh o il W a8 d wetentd [facial, (fac)]

261, STEEEHSH TS
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HTEEEt W B 21 afE 3 A S W] sttt o yadd W feerd @ i
@i [meridional (mer)] THTEEET 9 B0 1 (fa51 9.5)1

NH,

/\ % T /NH BN Lo,
L\ 3 | <: &J SNH, IL:NOQ

Wﬂﬁ'q (fac) Wi (mer)
T qEETd foue wEEEd garEad THTEES
faF 9.4— [CoCly(en),] & AT THETS fer 9.5— Co(NH,),(NO,),] & Hesid
(GH9er wq fager) (fac) @1 I@¥TE (mer) TEEIE!

SEE01 9.4 d ITVRAR Gl T qf f9=1 TR o THER forTe i o1g omE ¥ S w,
S FRTEedr =i e 3w ?

g6l TqSheh T Hepdl SATHATT THSFe T8l J¥id, Rifch S99 shald ©1g ] 9 S8
Thq forrel 1wy frofaal g § w9 gk 2

9.4.2 AUl HUEIEAT YU FHEEE TH-GE o U0 fafae e € R we-am W sremifid @
e S Herall 5% wiafsile T =1 TIFEHA (enantiomers) 8d €1 317
A APH W Th-TH W AANG T8l fhT S Fhd, 1A (chiral)
FEAW 21 F < T IR0y ol (d) AR amEd (1) FEAW B, 7€ 36
ad R 3R 3 @ 76 3 ygommdt (polarimeter) o THad ¢fad FeRTeT 1
for feon & fofa #wd € (d <€ W =fvla w2ar & qen 1 a1 /) | gHfern
FHTEEEdl g w9 4 f5Eq foave g srewesE Hopell W U St @
(fe 9.6)1 [PtCl,(en),]”" o HHM SYHEHASHh Te § choel THYH &
WeRITeTeh TR <9 & (et 9.7)1

3+ o
st Sy s L B QP

gHaEFa (d a9 1) en Co ,
en : en
gferor yaor i Tdor ElICil

2+ 2+
ol e B
ferg 9.7— @HYer, [Pt CL, (en),|?* & /\ | / : N /\

g T (d 7 1) L (/)\/
feqor yeor Suish o arHTEd!

W foam 262
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3RE0T 9.5

SRE01 9.6

[Fe(NH,),(CN),|” o S SHE&al i HEA 31T

NH _l NH, _\_

\ N NC\' N
CN NH,
T qEETd fouel wEEEd

frafafed 1 STHegas ot § @ SF-91 HTeld (YFu guid) 2?
(@) "Ha& -[CrCl,(ox),]*
(@) fausr -[CrCl,(ox),I*

F T ITTEEASH T 7 YR § YSRid # o1 Tt § —

N >
7/Cl /\ | /_\\
(/jr\d \/| O

(%) "AAY [CrCl,(ox),]* (@) fausr [CrCl,(ox),]*
T A W ¥ (F) FHIE- [CrCl,(ox),]> HEIA (e i) 2l

9.4.3 SYA TUEIGAT SHISA! Gl Jo SUHEEAST Al | s gHeded qE Sl 1 39 FhR

9.4.4 IUEETHAST

9.4.5 3TIAAA

1 THIEE 1 Teh TR ST 3— qRHERe foie, NCS', I Tl 78
ferre IggieM g og § Sfd 8 & M-NCS T §ed gN afed gl
M-SCN @l & SR 3 [Co(NH,)(NO,)ICL,, ¥Fd H T8 JHR
FEAER i Wiel 1| Topa, fEd Agerge fare s & 5] (-ONO) 1
Y e Tdl 2, el T 1 gl & den foo regree forre et (-NO,) &
SN o1 § Sl |, Wl I 1 g 2l

et dopa ¥ Ul f9=1 agetl 1 sArfe T ROt SusgddrsH gl
o Heq el o Saufied™ | TH YR i GHEFE 39 el ¢ Hepel
[Co(NH,)J[Cr(CN),] 9 T% 3% 7, ffed NH,, fams Co® @ sfera
gq CN forre Cr’” 91 T9e SugegdsH GHEEd [Cr(NH,,)J[Co(CN) ]
¥, NH, ferre Cr’” @ 92 € @1 CN™ famre co™ @

& fRdt e § 391 gfdemer Wt gifad fare @ den fadht fomre
! iceenfyd ot Teh IR ferenfua fore wfqemam == @eh, A 39 WK i
FHEFE $eq-1 Bt 81 ¥t [Co(NH,,)4(SO,)IBr @@ [Co(NH,) Br]SO,
S GHEFEA & SR 2

263, ITTEGIS AfTFH
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9.4.6 TaemaRAA

S S foeee oF 9 W UG ST @l 39 YRR Hi GHEHEdl ‘BTEee
TSI’ FEAM ¢ I8 AT THEIdl % THE | e aHeae

THTEHEAT
o oheel 3o SR B @ TR U gmeEe o foerae 1) ung e 9 ferre
& &9 H den dfud ear © de g qHeEd o oo o) gd o
e Soreh o Uod ®9 o foemM ®al 81 39 YN hl Tk S0 e—
TFEEA [Cr(H,0)ICL, (J47TH) don sHah1 faemaswars" gaEad
[Cr(H,0),CIICL,-H,0 (-&)|
qGARRA S
9.3 frfafed Fgal g7 TERiA THEFadl 1 THR Iqaist qef 31 FHedel i S JHEa|
() KICr(H,0),(C,0,),] (i) [Co(en),]Cl,
(i) [Co(NH,)5(NO,)](NO,), (v  [Pt(NH,)(H,0)CL]

9.4 T&H FAW G fF [Co(NH, ). ClISO, o [Co(NH,)(SO,IC] T THE |

9.5 SAABAENTET
ANt #
FEEET

SUGETA ANTH § A 1 Yepfa 1 I GAgem o 7 fman om wy
7g fagia =1 snuRed uvi &1 W T Hehl—

(i) # F9 & ql ° STEeHasH AfiTes = 1 fafere o1 wrEn s 22
(ii) SUHEEASH AfiTehi o s o faemerss 0 i 7Y S 22

(iil) i STgeHaH Afen o fafire gesia qon gau sois o 9

Sk

IUHEEASH ATl W AU 1 Fepfa ol THFH o foIu e F&aE KU
MU e GASThdl sTEY fagia (VBT), forea & fagia (CFT), fare &=
fagid (LFT), sfias ek fagia (MOT)| g9 3@l shaa VBT del CFT
o e foee T § ST s shfsd

39 fagid o TgER, ferel o 99 | o1 TEy $TRE 3T (n-1)d, ns, np
Al ns, np, nd HEH HT STAN HRIUT o fIq T Fehal & Fored fafer=
STl S STCheh [, SqOhesh g, o FHdel 3T o THeRET hefh ST
g Wer (URU 9.2)1 ¥ Tk hersh 39 forTe wHemhl o W Afqeard= #d
i1 3TO S I ST o fie 3 M A B g e Se g v
fopan T ?

TARUT 9.2— Hehehl &l HEAT AT HR{UN o THK

HHRUT T THT HehRfta werehl o1 ek Taavor
sp? EGEavce]
dsp? o gqet
sp3d i fgfRfae
sp*d? STEHARA
sp? STEHARA
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CO™ oT”F & w&&

Co™ d’sp’
HhRd Heh

[CoF,]*
(9T Rk AT 3=

YT Hepal)

HASTohal A6y fagia o SR W HGhd o gashid FaeR o AH=id:
THeRT SAMHIG 1 STTAM SN0 S Fehall 2|

W19 STEAHE Gt [Co(NH,) ] H, hielee 35 +3 s
T W U1 THeRT Seiai ik = 3d° ©1 THeh! Wehiol Al e Wehl
g7

Co™ &7 & Heish T
3d 4s 4p
Co™% d’sp’ rerifry
HH 3d d’sp’ E&
[Co(NH,)J** T T T T
(3Tafler we Al T ) .
fre ) 3d B: NH, sl ¥ U ©: goiaed e

B: NH, U3 § Fdsh 1 Th R A B: GhRd Haehl § T T80
FIA €| TH ThR ool i SAMH STEHehd © ol e el i
Fafefd & wRU I8 YfagawE ?1 39 Ggd o fEim & fau gawr §
Aafeh d ek (3d) TgH e &, G, [Co(NH,) " ariafter wameh
HFA (inner orbital complex) a1 &1 U=rehuT H&& (low spin complex)
I YerehUT JAUA Wbl (spin paired complex) Feclidl &1 IR
FTCHAR A TFed, [CoF|” Tl (sp°d’) o folw o1 ek (4d ) Tga
F@ ¢ AT Ig ST ek (outer orbital) a1 I== WerehuT (high
spin) I WeIGhUT Herd Wl (spin free complex) HEadl &1 39 FhR—

U A O A B

3d 4s 4p 4d
2 T It B

3d sp’d’ GRTUT 4d
% N A O A T T T

3d ®: F 3l ¥ B: TolaeH I 4d

IqEHCTh T Hpell | Teh s T A p HeTeh oh Hehol § R THI helh
7 € Sl FIgeheshE w9 9 sifufafad g 71 9 [NiC1,]” & fon e guter
T B TRl el +2 SieRiehtu e W ® Gl 3FH 1 SRk o rE
3d” | THH! HHW A B A Y8 W oz F <t w2

Yol Cl A Ueh goia el S hidl 81 & SFfeld Soiaaiqi
3ufearfd & wRO AR SHgIRE ¥ T UER, [Ni(CO),] FT Swfafd
TR W Hfagaenta €, i foher I sfadiertor steeen o € den gad
ST geiae™ el 2

265, STEEEASH AT
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9.5.2 IUHGHASH
ARt &

WA fagm 266

Ni™* oF % e P 1
3d 4s 4p
2+ 3
Ni i;p NINERE
3d sp’ wFw
. 2-
INICLI™ NIV EIE N EIEIEY
(3=9 YU Hepel)

3d 4 CI' ¥ geiei & =R e

o Tl HFe H dsp” FHRLT WA ST €1 [Ni(CN),]Y $HR Th
I B F&l Tiohel +2 Sierdienor sragen § ¥ q THe geleieh forad
3d’ B SHHT HHTOT A I B

N s wam (MU [
3d 4s 4p
Ni % dsp N e EEY)
= 3d dsp’ Gt 4p
[:iCN)“]_ | I e EE NI EEE
( D 3d 4ACN 99l @ ur 4p
TSRl o W g

Toieh e hefeh Teh WIEAIES 3T 9 Ueh goiseid el Wiw &hidl 2|
(AT STl o1 SUTET oF Rl Hepel Hiaegeehid ¢ 7€ & &9 |
o o A B foh Hehiid shafen] o1 arters ATk &l & aredd §, Heh{u|
TSR TRATY] heTehl o A el 1 Uk TUdg IREmer 2l

SUGEEASH AR % gahd el &1 7O g Y9 (magnetic
susceptibility) ¥ gRI feman <1 Tehar 21 38k IROTHET 1 STAN Tepal |
I SOl 1 H@A qUl TS i SR o fou e <1 "ehan 2

T GeRAU Ut ok eqel o SUMEHANSH AR ok FehT kel
eI 31ee o Sifecrdn Suidar 21 o1g 31 o forg foh d et o
Fﬁ?ﬁiﬁsﬁﬁgﬁ%ﬁ%,%ﬁy(dl);V3+(d2);Cr3+(d3); 9 45 TN 4p
o heThi oh 1Y TR T TR ¥ & d Heish ST &1 T qa Mo
AT THT STHEHASH G 1 Gk AaeR FHME il 21 5d dF o 3tfush
3d ToR IUMAT Bl 1 STCHcieh i HhiUl Bq 3Mavdeh 3d HEHI o gd
e Suee TR B (g2 % FEEMHER) | w8 ¥R, d° (Cr, Mn®), d°
(Mn”", Fe™), &’ (Fe’, Co®") = fau fed d werhl & I shae 3d
Tl o Fferd g U SUeTs B €, Thola®y Shusl: &1, Uk o I gl
TR o Ed B

p e e e P e e v e
T SeeaH FEh0 A ¥ U @ 81 W, d SR d el @ ge s
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o g Tepell § Sfeerd °g ST 1 [Mn(CN)l” &1 gaehia ol
IFfeId Tl % ROl & Sefh [MnCly|® 1 Gkt 30l =R ergifea
TAFH o FRU T; [Fe(CN) > 1 Ja&1a el T sgifad soeE &
HN B S [FeFy|” 1 STgesha el e 3rgmfed ol o forg 21
[CoF]” =R ergnfad solag J9d Sdasid Fhd oEd € Sefs
[Co(C,0,),]" vitdeial o smEmfa washar sy fagia grr e
Feh q1 9l Heh Hpoll o I o SMUX W T K1 S Fhdl T
[Mn(CN) ], [Fe(CN)J* @21 [Co(C,0,),]" 3Tiafe ek Hepel & o
Tosh W e 1 TRl SRl dsp’ B1 T UeW q Wopel STeehid
e gfagesha 71 @0 3R [MnCl]”, [FeF ° @ [CoF,” <l &
Tepel € TS ©ITq o1 Wil 3Faell sp d € AR STehT STk 19 Tohidl Shugl:
=R, 9fe 3R =R e gesel S Sutefd ok R

SEE01 9.7  [MnBr,]* & ‘Shad-Jaswvl’ eshd SO &1 7H 5.9 BM g G STEH &1
S =T

zar  df G SEA | Mn2* A H1 G G 4 ®, 37: I A1 d AhAR
(sp? |HIU) A1 FEHAA (dsp? Fh0T) BN W 59 Fhal AT T Fah1d S0l
5.9 BM © o7d: d efehl o e Siferd Soiaeial shi Sufefd oF hHol Ukt eTehfd
TqERAS I B A1eT A fh ol THaend|

9.5.3 HANSTRaT ATaer  Jaf TaSwdr ey fagia (VBT), STHegasH AfThl & o9 9o S9!
fagia = €W GrEIel Ud Teeh1d HoRR 1 oAU W W SRl <ol ®, fR off guw
Frreferfed s 2 —
(i) TEH 3% YhR & YgAM 2|
(ii) o8 Jah gl I HIE AHHER HRAT Tl 3l
(iii) o8 STHEHASH AMTH! FH UM T T FT TTLTHIT T Il
(iv) 98 SYHEHISH AMTh] oh SHNIAHE IR Tiaeh e &1 &g
AT ST &l il
(v) ¥E 4 Gl GFell o f0 Iqeherehd ael aiesae aeaet &1 9el

FHM &I S YTl
(vi) I8 qact a1 Yoo ferrel & mer fadg T sl
954 Toesr &= forea &= fagia (CFT) wh feor o wiea ¢ fower srgem wg-fare
fagta e ETH BId € S el o MEA qen fore o e freregd o=

foraneti g1 301 i €1 ey fertel sl ush foig oo o &9 ¥ ue S
fermei =1 faig fgyga o & & A S 21 fopedt forafma Tt emg wamy emem
o Al d-heEhl w1 FHol w1 HH S F1 § Aid A ST (degenerate)
el ¥ B4 1 I8 U STEE] qe 7% Sl Wl € S deh Teh g WA
P o IR 3R RUMETN h1 Teh TMeliad: GaHd &5 Tl 81 ™ fmdt S
o S g8 RUTEfT & forrei o ®Ror (A @ ko N fedt fgaeta o1y ok

267 .8 i\ ﬁ
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fIT 9.8— sTeHaTH T foheeer &y z

4 d Ferhl H faaeT T\y
..... \ 4

WA fagm 268

U SS9 NH, a1 H,0) Bl € f ST 81 Sl 8 3R d F&ihi i
TG TN (degeneracy) THIT & S €1 38k TROTHSET d FHefhi T
forareq &1 Sl @1 7 faue (splitting) fsheeer &5 &1 wehfa w el s
21 70 Tl fafa= forea &= § faued =1 v &3
(F) IHAHKT IUTEHANT Tl # T g faures
T TRHART IueHaeH g1, fay urg wamyeme o: farel gr fo
@l 8, H g o d hemehi o SoigeHl ae forel o soeel (91 omesT) o
T Yiashsor g1 &1 S o1g T d Feh fore ¥ R A gt Hen fAfds g
@ fqertor sifue B 81 39 UR e . T d, e, S o w1 fem
ot Srell W ¥, fere gfaeRtur SWa hd ® q Skl Sl ¥ gfg @l Wit
? W d,. d, 3R d, FeF, S ol % wer ffde 2 2, F Sl e
forteet & &1 iiga STl &1 ol § 52 Sl 81 39 WehR STSholeh 19 Hepod
¥ fae soigeA-og oo Ufaehdul oF RO d eIkl Wi STOYSdl
(degeneracy) & St © qen 14 =1 St et t, FETRT T I 3= Sl
aTe, e, hefhi oh I FH= T €| 39 YhR HHH STl arel meehi o, faret
w1 fafvaa sfafa & suftefa @ @ v 9 faues forew o faures
(crystal field splitting) el € e F===1 1 st o AR H A (Tl
o ifafad sTewe® (octahedral) & fou ) § guid & (fax 9.8)1 39
TR A e, HEH FI sl 7 (3/5) A, T TR g Bt € A T 1, Farhi
Sl W (2/5)A, F SR FHT A

forea & fare, A, fore den u1g e W formm smerr 9 3o &
W R T B 1 S fore Yaet & S o Wehd € e Ue feufa o faured
ik BT © Safeh 311, el &1 Sl hid & foreeh Whora®y d hefeh! i
faued W el ®1 WHra: forel sl $eh Sedl g8 &5 Yol o oA § Th
goft o FTER efterd fhan S Hehar e—

I<Br<SCN<ClI'<S"<F<OH<C,0,”<H,0< NCS < edta” <

NH,<en<CN <CO
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T YHR hI ST WeaH TS AU (spectrochemical series)
Fear 21 gg fafr= famel & e o1 Hepell g WY o SRVl R
i AT et gr1 feifia Soft 21 oMU, B0 eTethas i STHEgasH T
T IUFEed g 3T oF d hefehl | Soiaeii oh (a0l ] HHel| TIR=A:, d Seiae
1= il At forelt o ¢, aﬁaﬁﬁﬁmldaﬂﬂd YIS 9l |, §S
% fPmER d seeeH t Fehl § S wd g d A o e,
ﬁwﬁmﬁwm%w#rﬁqw%— (1) = soei ¢, Ferl §
T&el § T selee o W ad 8 Whd © A (i) T e, =
& R, Wwaamﬁm%sqﬁ@aﬁ?ﬁqwmwm%%w&m
& faured, A, 9o 09 st P(P U& Fafd H Soige g0 oh fag STaeesh
Fall €1) o goriedsh g W R e 2l
fafafea 3 faskes &

(i) o A, <P, @ @ =l sol 5l TF e, Fah d FEM AN
sl t5,e, W g fare fomer faw A < P & €, goier 8
forrs wead € 3R 3 S=9 9k (high spin) ¥t a1

(ii) afk A, >P & d, 98 Sl #1 gftc ¥ ifrk 3rfepet g1 2, 37 =en
To A fohdll T t,, ket W ST fSad seleite faam 1, uw
B forTre Sl 56 WohR o1 WHTE Sca=1 ohid € Wael & oS (strong
field ligands) ead € qe 3 =1 T=ehol Gepel S 2|

ToETE et € o dF W d ool SUSREArSE W god & Gl i
UeT Yeret & W eiferen Tl g
(@) TIOFcIhT SudgHaaH augt o feree g faures
TIEHCIh [ HeHANSH |l o foted |, d FHeehl o1 faues sTewaisha § 3ael
(Fest 9.9) o = g1 81 quH o1, 9 ferrel aen qum g-forre < &
fere, @8 fewmn 1 weha ® foF A, = 4/9 A, 3Tq: F&hi 1 faaes =i ot
sifyes T Bl S SoiaRl @l gHA o e e s} sEifae, e geee
(low spin) fo=mg foRel € <@ W €1 ‘g’ WAl HT ST TEHAR
e ol el Heapel | wd € T gHEuar s e €1 Hfh Sqehashig
Hopell H HHETA ohe 81 Bl 31d: el &R H ‘g’ Fedfshe TN &l hid|

d,d.d,
= |t.
A \2 A
‘/ Ba
—
ferd 9.9— FgFehia fhee & G 3A
4 d wesl @7 faured TR foheeet 5
& H d hehi v A e
[E 1 ST ol dey d’
Terd 3T agehaR fhea

SL
SH
3
§
Fif
H;
Q
3
)
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9.5.5 IUHZTHAST
arfieRt § @1

THY Yl o Uhh | €A UET foh WehHUT eTqat o Hepell i Weh fargioar S+oh
T o1 faega e 21 gHeRt ot € fop < ved wehrr ufasel (Sample) ® 9
BIehY STeX fieherdl € ol 3 STkl o WM AN Y oid € 37d: ael FeheH
I YIS 3Te Yo el el Hepel 1 U1 o fE@rd a1 © S 3%eh g feifi
11 Wk BT B ek T 9T R <A GR I Bl 71 AR Tt € 4
SN 3l 7, 1 T et fa@r gedr 21 Wront 9.3 | fafi= stenfyd awmed
(Srercier) qen Uferd T o WeA Gad <A T R

AR 9.3 P SUEEEAISH A@lsll o UfHa U0 9T ITEviiud Wendl aiids ok ool Hee

[Co(NH,) CI2*
[Co(NH,)4(H,0)13*
[Co(NHg)gl**
[Co(CN) >
[Cu(H,0) >
[Ti(H,0) %

fera 9.10— [Ti(H,0),]% % T i
&1 GFEHI (Transition)

WA foae 270

535 et ST ]
500 Hre-gq T .
475 et I WAt
310 ST ol
600 e [ ] ren [
498 BIGIEESUNEN et oifeq I

SUGEHASH ARl o T 1 oA fhed e fagia o SR W des
€ T S WeRdl 81 WF [Ti(H,0) ™ 1 30 & Sl S0 T 1 21 98 Th
ATHHT el © 08 91 & d HeF & Th o (Ti© Tk 3d'
TR @Ieht ¥) el w1 ey St aeen § ¢ e § ¥1 W soa &

o ST T8 3TTell S=a ereen e egaqwglzrﬁzﬂlwqﬁ—%i&ﬁaﬁ
Fiofl o TA YT T ST KL Al SARIA £, TR H e, TR R I &

ST 2 (th,e) — 9.l ) | 3% Forawy Hpa S famr 2@ ¥ (fa 9.10)1

foreeel &5 Tagid 98 Al @ T SumeEdisH Akl 1 W1 el o d-d
HeHHU (Transition) % %R Bl 2

Exli

A o e, + - e,
hv

W

T ¢

I
o STaEq IAfSa TaEen

g g

g &M 31 Heaqul € fr fore 1 srqufeafa o, forea & faaren =
T, 7 ge1e TTEH B 21 S<mene, [Ti(H,0) JCL, 1 TH HH W HH
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¥ S e SIH % RO 8 TEH B W 81 36 YR e CuSO, vad
I ¥ WY CuSO,-5H,0 el T &1 Bl €1 "l o W W ferre & goma
1 [Ni(H,0),]”" o 301 gR1 <@ <1 "ehal 21 5 fohet (11) Feiise i
S H faeid w6 R o 21 A 3o oR-oR fgdq farre, weh-1, 2 -eudE
(en) ! 3TUIfaes 31U, en:Ni, 1:1, 2:1, 3:1, ® e S o fH=fafea
SAfaferars qen 379 afia a1 9Red= e 1 39 J@en &1 o 9.1 | g
T &

[Ni(H,0),]”" (aq) + en (aq) = [Ni(H,0),(em)] (aq) + 2H,0
B Bkl Hlell
[Ni(H20)4(en)]2+ (aq) + en (aq) — [Ni(HQO)z(en)2]2+(aq) +2H,0
e/t
[Ni(H,0),(en),]” (aq)+en (aq) — [Ni(en>3]2+(a§T)F; 2H,0

fo 9.11— fidber (1) el & welig
faea 74 Teq-1,2-SreHT
ferre @gd g¢ orqud d Bl

[Ni(H,0),]* | —— INilen)I” (ag)
(aq) [Ni(H,0),en”  [Ni(H,0),en,]”
(aq) (aq)
FS Tl o W

GehHUT HITq STIF o d efehl o st gelareiql o HehHUl | T o1 Icq= Bl BHR <7k S o ST
fe@E wear 21 @i (Ruby) (fo 9.12 %), @97 0.5-1% Cr®* 31@F (d®) Jo Tefiaram
e (ALO,) € form Al & T W Cro+ 3T #El-Fel sawdia feord Ted €1 39 3% ugfa
o STeTeh B THmEfted STEHeTehd ShifqaH
(Ill) el o &Y H 2@ Wohd 2| T
F W d-d GhHUT o HRI AT o
T 39 B 2

T (emerald) (fo5 9.12 @) H,
Cr3 @fe 3 (Be,ALSIO,,) - -
i e R fer w2 ferT 9.12— (%) TforE— 98 37 91 (=ER) @ 9
T s
foreentd &1 a1 81 3ok Rl 9= ¥ 8l % T (Muzo) ¥ 9 11
I o & el YehTel FHId Biar 2|

271 .8 i\ﬁ
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9.5.6 Toea aF fohteel & Higel & gN SUHEEANSH ARl o o, Seh! HTHT, T1 qe
fagia =t GIHTT T I HTHT TS qoh AhAdIeS THAET ST Gehell &, T I STTLRonSi
e Y for forre foig emaw €, W@ Wi g1 © fF omae fomre g1 d et

foures gaifaes g =ifen) Safer FHomA forre arce | SeerREETS St o
et fR R o1 €1 5o sifafie @16 fagia e den s o) & qe
e T FEHANTR TIM H HAH T A T CFT H1 8 FAANRA! & for
farre &= fgid (LFT) den sfvas &esk fagia (MOT) §R SHem
Thdl B TRy T8 3@ G&dh HI A & e 2

agARET 92a

9.5 WAl e fHgId o R W qHeEy foh o FHae™ ST orel [Ni( CN), |2 ST
Tfagasha & qe Aqeheih I SR o [NiCL |2 S ST{gasd 2|

9.6 [NiCl]> 3fTgaeh4 2 e [Ni(CO),] wfagsent= 2 Tafy <Al =Iqvhashig Bl 2

9.7 [Fe(H,0)/J* Y961 Sga&d & Safsh [Fe(CN)J* I STl HHAET

9.8 TAAET f&F [Co(NH,) |* TH 3Tafeh FHark Hpdl ¢ safsh [Ni(NH, ) 2" TF aTel HaTeh
THd B

9.9 T THAE [Pt(CN),]” oA ® gfia ol i §ea aqarsy

9.10 foFrd &7 fagid #1 W F gL THARY fF < Tomgar §Hw (11) 3T=F | o=
FCAT TAR & STaifeh SHRATHIEA! 37 | ohelel Teh &1 HAlerd geleriq 2l

9.6 &I orEleEt — Ereifes FEite (At o s wite e @) s g
5 anEERT uget g Fffd B ®1 3wl B ST WA 9O gere gt )
TREIehel (0) Sqheih ™ €, Tk Sa (0) Frenivia fgfRfe
8, SToifeh SHATHTETerehIHan (0) STEheshid B
SHEHEITASEHTS (0) 3 o fRfAEt Mn(CO), smEdl § a1 €
Mn - Mn 3764 @ SEI ®dt €| stfaemhEiteeRseee (0) ¥ & Co - Co
el & Yk o HeF TH CO UHE Ug & ®9 H &l =1 (ot 9.13)1

CO CcoO

| oc\F|e_CO O | /co
co co
[Ni(CO),] [Fe(CO)4] [Cr(CO)q
TR A IEEIUIEREENEE] eI
|O co |CO co i
S o oC CcO
T 9.13— o FRFfF sHches oc /v( ]\rn/ €O OC—\Co—\C o
&g FHTANCH T T Ll P oc” \. / \CO
[Mn,(CO),,] 7
o)
[Co,(CO)g]
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-8
A Y ZIRS

fara 9.14— FrEiier e § Telerareieral
SAYT STI=ohe T I

YT FEIAl oh HTg-HEd 3EY § ¢ T
AT S 01 9T S €1 M-C o ST HTeitTa 99
% FH W SRR TR T w g R
ek W I i @ a1 81 M—C 1t 3T€ ¥1q o
IRd d hemhl H W Th eraid el ol hleH
HeEe o R gfdstas o+ was o g9 &
T o1 21 o @ fere 1 ey U Hefemanier
1 9T ST HL € S CO o g o e 3Te
F1 Tgd oA € (F9 9.14) |

9.7 SUREREITHE IUHEEASH ATk 98 Heed @ g1 A Ak @irsil, Y-l o Sfta s |

QBEst BT

0 ®9 Y T S & qe0 faveivoienes W, g, Sifaeh gonfer, s
qN 39 ok & § TR! Hequl fehTd &1 geRT i e feRan T 2

B = o TS (qualitative) T AETHSE (quantative) THATF foreror o

m SUHEHANT MR o $FF ITEN T 3Tk ufed wie sifufsrand i
1 A o |t 37 forrel (fovi €9 9 shicie faee) &t STeggasH
Tl o oF RO U1 S B Bl fRE™a (classical) qen Fife
(instrumental) faftEi g o1 A & 969M 9 3o HETHS
ST 1 STHR & T 1fhtiehi o IT@ §— EDTA, DMG (SEHfoa
TARHIFIH) , o1 TESE-B-Fifet, FITRI 3|

o A ! HIRA HI SHET Na,EDTA & W STTHH gR fohan smar 2
ca” @ Mg” M EDTA o @19 Tl Gl a-id €1 31 Tl

ICHe SAher TRl ST Gehdl € aFiifeh hfeqam qen H-ifyred o Gepall
o Tt Teee o St il B

o UGS ®I P Y@ Rty fafudi § W faeer den Tiee o foy W
o= 1 STAM elar {1 SO, tfdieH qen St 1 Sufefd | e,
HIAIES A | HAMSId iRt Sfefty foerem  wedersH &<, [Au(CN), |
I €1 3 Torer o TSien fHetent Ties w1 goreh fohal ST Hehdl © (Toheh 6) |

o THI YHR § HqsTl o1 IFGHIU 3ok Hepel IR qel 3§ qA: faufed ok
feran S weha 21 3eTeXoe, e1ggs foka W [Ni(CO),] ® wfafia feran
ST § Al W Ui R g bt W Y ofd

o SUTEEANH Alfeh g dF ¥ 9gd & "yl €| YR HYAWo & ey
IR TR, FARIA, FHfET w1 STHegdsE Al T & H1 o
Fuich €A, S o SadisT 1 95 7, SR 61 Th ST9eEas
diftr 21 faerfid B, WEATRIETeUHE, gfagunel sWeddl R
(anti-pernicious anaemia factor), A 1 Th STHEHISH IifireR
21 Sfgew wew o I Mg A g SUEREASH A SH—
FHEiFHUfEes-A (carboxypeptidase A) T¥ FHEIH TIRESS
(carbonic anhydrase) (9 YUl o IAER) TIEH Bl
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ARALN

3 SR bl | STHEEST AfTeh 1 STAN SARH! o &9 H fepan
S 81 3erewns, Wfeaw HWep, [(Ph,P),RhCl], T fafesh=a 3o ¢,
S TeswHl o SESSHIS § ST H Tl 2

TEgell W Heer IR Tieg &1 9gd oud o 3TFHl o foed 9 & &
TUET I9eh Hpd A [Ag(CN),|” el [Au(CN), | & oo | &
R A HEl Afesh THAR o foeh g 2

TIM-Yad Wienmht H, fasfad &1 g8 fhew 1 TR (fixation)
TR foeam o it e S €, St emetuEfed AgBr ¥ Wl 31T,
[Ag(S,0,),]” o S § et o 2

oy WEA § e fafwan o SuEm | sifaefy 98 w21 SHEh Th
IR0 B— Ure/Sirg i e o fatet st o e enget o g Se
el &1 IUER| TH YRR K qAT SIARA H1 Afeswar i
D-UffEertsdi= e SHhdetfem B el o WY SUHeEdsH s
TR T foman ST }1 EDTA &1 o€ &1 fawer o ST=Rr & wgaa foan
S B W o 5 STHREASH AfiTh W Iig H gt 9 G b
£ ST F— THUL-WI(EA (cis-platin) G Geifed AT

SUMEEAS TRl s THIEA, SMEFTeh STRTe(Teh THETIE 1 Th Hequl T FHgol &
21 frsdt =g ol § 59 & § gu {9 o Were®y s o Hisd ol e HeeAet o
fama o ¢ sraumoe fasfa gf, TarEten ST o & o faeterr 951 9o St yonfeat § e
FH Tl Shifds TeH § TEey sid: 3fie w g R

SUFEHASH AR o Taer, Sfufehart, HEATE Td SMeeM 1 He o fog §ayed 0, a1
SR A feran T S fagid o SUR, STHeEasH ARl § faeHe w1g wHT) / $EE S 9ehR
F1 GASTRarel (Wi Gaswar qo fgdias Gaisehdr) w1 STEN S 21 @e R
MY T ¥ 57 HASIRdIsT sl ShH¥T: SR (STHHR) T AR (HeHdsh) e
HEd | THEFEd ok U 1 SHANT T U, T A S SUMEHAST Tl shi S SAreptaa
& aR | wfesganforar i

HaISTehar 2MTsier fagla (VBT ) STdegasH difThl o sFM, Gah1g SFaer qe S
Rl =1 ToheraIgesh Aeiifea T <1 81 fie off 7% fagia, SudegasH i o guwa
SRR 1 A AR i § TG @1 & 9 57 ANTeh o o1 ol o Heel § o off e
Exall

ferteet & fagla ( CFT ) Sumeddis Aifiehi § foemm sheld e THIo)/3TeM o d-sheweh
i el i FAFG W fafr= forea &= o gaa (farel &t fog o1 AMd g 36k g1 Yea
TATE) W AR B1 Yo & G ot & § d-herehi o fared (splitting) ¥ fafe=t el
fomame o e 21 39 fagid 1 G O Sugesdrst g | R o1g wHy/enaT o d-sheent
%1 forare 35s1l, SHehRT Gachd STV, Taefien! Al TM1f9@ o J=all (parameters) o WEEHR
e W Tl foerdt 21 1Xq, 7@ aron T fore fog omaw ©, o dgifass sfeeal sea=
T 2l
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&1, RISl o oTg-F1e el § ¢ 9 T I &1 STl & o1 9 S 21 fae 9
¥ o WY G e 91 o1g ¥ feare o W ety S §) 7 fafere gt (synergic)
AEY HTq el ol T W il

ITgEGAISH Al S8 Hequl €1 37 ARl @ Sa-gonferal § s s Ol S Skl R
FHEYUICA o G F1 Heqol SHHH U gt 31 STHeHaeH AfTh o gt WoRHi,
v qen vy WEA § ome sy €

SRR

9.1
9.2

9.3

9.4
9.5

9.6

9.7

9.8

9.9

9.10

TR FT ATIRONE o U R ITTEHASH AT § ST FI THARTY

FeSO, fa@@™ e (NH, ),S0, faera &7 1: 1 Hier $73ua o fasm Fe® @M &1 wham a1 8 =g
CuSO, 3 Seltd I T 1:4 Hier 9 | s Cu® oA &1 9da T8l <1l JWeisy &2
T o 2 SARIY 3d gU FEfafEd il THeRt- Hed wie, foie, SuHeEasT e, SuHesas
TEHAR, BHICITEH qA BRI <h |

TSR, TEE@R do W@ forre @ o aead €2 g % 1 sere i)

Frfafed STegas 9 § H1qel o Sl 3 H Ioci@ HiTu—

(i) [Co(H,0)(CN)(en),|*" (iii) [PtCL]* (v) [Cr(NH,),CL]
(ii) [CoBrQ(en)2]+ (iv) K,[Fe(CN)]
IUPAC i & R W frefafed o fod 91 fafen—
(i) CoEEeirElshe() (vi) THIEAR e (1) Tethe
(i) dreReEm STEmifetee(l) (vil) TR e Ee(I)
(iii) SEUHHERETARES wiH(I) (viil) BeUERfEE(IV)
(iv) defme SemmEfreierae ) (ix) Sgreifel sFuE()
(v) AR O-ieme(I) (X) UIUEATE gl N-shiaree (1)
IUPAC i o ¥R W frefafea o geafen M fafae—
(i) [Co(NH,)ICl, (iv) [Co(NH,),CI(NO,)ICl (vii) [Ni(NH,)/]CI,
(ii) [Pt(NH,),CI(NH,CH,)ICl (v) [Mn(H,0)/J" (viii)  [Co(en),]”
(iii) [Ti(H,0),]” (vi) [NiCL]* (ix) [Ni(CO),]

SqHEEeH ARl & forw e fafa= R 1 GaEEedret w1 geiag RIfGT aon goe 1 Th
IR AT
frefafea suuegasH gur | frad safda qeeEs e €2

(F) [Cr(C,0,),7 (@ [Co(NH,),Cly
=1 & yeRifyra gTeEEl St WA SR
(1) [cr(c,0,),° (i) [PtClL(en),] (iii) [Cr(NH,),Cl,(en)]’
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9.11

9.12
9.13

9.14

9.15

9.16
9.17
9.18

9.19
9.20
9.21
9.22
9.23

9.24

9.25
9.26
9.27

9.28

WA faae

frefafad o st wwrEl (SfhdE g yaor) &1 SEAT aERe-

(i) [CoCly(en),] (i) [Co(NH,)Cl(en),] (i) [Co(NH,),Cl,(en)]’
[Pt(NH,)(Br)(Cl)(py)] = |t it gameee fafew) s36 9 forda seon SHmeredr ge?
STt TR Hethe faemm (et T 1), et Jeor et —

(i) i gefyrem wqeiNge & Wy g @

(i) et WREY Fdige & Wy IHETen B0 W SqUe i qiomE 1 SHeEy)

IR Fethe o St foeed # e KCN i ST | e W= a9 el SuHeHarsH 1 =1 812
39 faee § 5@ H,S 9 vefed #1 Sl @ d FIR GewEe H e i T T s
HArsihdl 3TEY fagld & SuR W f=fafed Iuuewas 9dr ° o6y &1 Yofa &1 foe=m sifsm—
(%) [Fe(CN)gl" (@) [FeFyl (M [Co(C,0), () [CoFgl
STHARE foted & | d Hefehl o faued &l <20 o6 fag f=a smsu)

TedREEE Gt F= 22 goa &9 fore qon et & fae | SR Ty whifem)

foptee &t famred el o 27 STHEHAS | H d hEhl 1 At o A, % HH % STER W
4y fuifa foran smr 272

[Cr(NH,) > edesta & S [Ni(CN),]” ufadgssia, gremy Fi?

[Ni(H,0)4”" =1 foer &0 € g [Ni(CN),1* &1 faem TeH 1 gwemEu)

[Fe(CN) " e [Fe(H,0) > % a3 focmri & @1 fu=r & &) 2

HTq FHrEe | ST BT Fepfd 1 faer=m wifsy

7 dgpal ® hElg uIg oad H1 STRARIUl ST, d ekl 1 SAUTU T ST
TEAT ST~

(1) K,Co(C,0,).] (i) (NH,),[COF,]

(ii) cis-[CrCl,(en),]C1  (iv) [Mn(H,0)4SO,

571 Gepell o TUPAC M fafiae qen sileriishor s, soeriteh fammg iR Sugeddis ge& sefsu)
Hgd 1 fafan e qon gasa el off Jaas:

(i) K[Cr(H,0),(C,0,),1.3H,0  (iii) [Co(NH,)CI]CI, (v) K,[Mn(CN)

(ii) [CrCl;(py),] (iv) Cs[FeCl,]

fopet &7 fagid & SR W Fepet [Ti(H, 0),l°" o S 1 Y =amen sifsi

Fide 79E 9 1 qed 77 T 3 i)

T T Th I <4 g FrAfafad o sueesarsH it w1 it w1 e faee sifse-
(1) S gonferat (iii) faweTvoTes @A

(ii) stroe @ (iv) ©rgeti =1 frepdoy/eg w4 )

TFA [Co(NH,)4ICL, | foeed o fore s 391 Bii—

(i) 6 (ii) 4 (iii) 3 (iv) 2
276
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9.29 frAfafEd ool ¥ 9 forweh a1 STTEUl 1 A HafU® T2

9.30

(1) [Cr(H0)g”" (i) [Fe(H,0)g]”"  (iil) [Zn(H,0)4"
K[Co(CO),] H HiaTee i ST He 8—
(i) +1 (ii) +3 (iii) -1 (iv) -3

9.31 = & gaifers Tomrt deper -

(i) [Fe(H,0) 4> (il) [Fe(NHy) " (iii) [Fe(C,0,)4°  (iv) [FeCly®

9.32 frefaiad o T gva wehrer § STawioor i quieed &1 TEl oA o1 B2

a- 2+ 2+
[Ni(NO,)gl . INi(NHy)gl . [Ni(H,0),]

qGARRET St 3 SR

9.1

9.2

9.3

9.4

9.6

9.7

(i) [Co(NH,),(H,0),]Cl, (iv) [Pt(NH,)BrCl1(NO,)]

(i) K,[Ni(CN),] (v) [PtCl,(en) J(NO,),

(iii) [Cr(en),]Cl, (vi) Fe,[Fe(CN),

(i) ToHEUEAh () FANES (iv) TRy ZEsTeeEhie (I1)

(i) URNEEAEh () FINES (v) Trfeem FeeiEieee ()

(iii) reform SemERETeRz () (vi) SETHHEARESI( AL ) ifeTm () FEe
(i) TEYe den faue I SAfdE THEEe U6 99 GHEEd 1 Yau 9ued Sifkd J i

(ii) = o gHEFe formm g

(iii) o (wwger-, fager-) gHEEe gad 2l

(iv) <@ HAIled THEEE G9a | (Hehd— ST, ST e e reed)

I THETE STt | forer g fa= @i <4 & den 59 yehR o sifirkient o frt w9 9 sifaferan
EZcik

[Co(NH,)_BrlSO, + Ba” — BaSO, (s)

[Co(NH,)_SO,IBr + Ba” — &i¢ sifufswran &t

[Co(NH,) BrlSO, + Ag — i3 stfufshan Tt

[Co(NH,),SO,JBr + Ag — AgBr (s)

[Ni(CO),], ®, Ni 1 SeRfieht 3Tl 3= ¢ Safed [NiCl,|>, ¥ +2 81 CO ferre =7 3ufearfa
A, Ni & Sferd d geiae o 81 WM € W CI % goa ferre 21 gqfery sigmfoa seraeiat
I Fafer T8l T gl

CN (vaat ferre) &1 sufeerfa #, 3d seiagi fer & STk € qen shae U STmfe e @
Tedl 1 WHW ST dsp” ¥ 9 ARk ek el Il g1 H,0 (3o ferre) &1 sufeufa #, 3d
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T grferd T | 39 T sp’d © A SEl-hesh Hopel aal € foed Ui sty oA
& o 78 Yad SrgaR B

9.8 NH, %1 3ufeafd ®, 3d Teiae™ Fferd &0 € den 99 o < fad d-heih d'sp’ Tt H 91T AR
[Co(NHS)G]3+ o ISE0T § 3Tdes e (innerorbital complex) T 2
[Ni(NH,) " ®, Ni sl Srfiohiv SToer +2 § T 391 ol famam & & qen wehaw sp’d” @
o STE-hereh Gepel Sl 2

9.9 TfgHdel 3Rl & T Gahaor dsp” R1 o1: 5d etk § SUfterd g goaei Faferd el Teh e
d e dsp’ TR o Tory e ot <0 €| 39 YRR T e e Rl 2l
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