ER&

TH Teheh oh 31T o oI5 3MY—

ITHEHAST AMTehT o a1 o fagra i
SIfrmonsti o HeT i TH TohT;
AT Tdl ShEE W) e, fae,
SIS0 T, T o doleiiesd
ECRIETICORS ElkeC
STHEGASH AT 1 W Tgia o fem
Trﬂ"f'{ﬁo‘?f;

Thohseh! STHEGASH AfTehi o TF 9 T
fora gehT;

IqeEEASE Afie § fafe ger i
AT i gRefud wX Gehi;
HarTehal e qen fereea & fasial &
YR W STHEEASH AR § sEed
1 Wehid I WA Tohl;

ITHEHAS AR o e S
HohTl;

e Se o SuEEHdST AR & wew
I SHART Rl THS Fehdl|

9.1 SUREREICE

2frest 2o
R et it

Teheh

:

_—

> 2\ . N e =
S LR Fo ¥ £ 1S 1 et || R )
» WN™

“IumETalSTT ik AT TSR d S TSR AT 7T
ATt S 3 TR WY 817

T8 74 & ek H B 1w fonan T dohor wiqe <€) gem
¥ "oper difiter ARt 2, TS o1g WA S RO Ster
SR TRt § ufieg wd €1 Sy wiRenfue wsteedt § @
Afieh SUHEHASH difiteh Fead 1 SUGEHASH AR H
T ek SThTeeh TEE 1 Teh Heequl Tol Aol &
2| TEMETH S To S G 1 78 AROnS 3 SAferh asi
o SffeF Skl H1 HEYUICT i T SHEN ST e ¢
FARIHe, Fareifss qon faerfm B,, o Sy, e
T IS o STHEHASH A &) fafeer «rgerd worml, e
SARE! q ATl ifqerdenl o SuHEEASH ATl w1 ST
Bl €1 AT, ae-TE qen vy e H fl SuHeEEeH
ATkl o M STA B

Helger fem o 3fethe o (1866-1919) o STHEHISH
ARl 1 GEST o Goy § o7qe fa=ar yfafed feu) s=iq
3o SYEEEASH AT ST G ITeh! TaIvdg «Iare T 3ok
qifder qo1 TEETH HEER 1 HHEA WEANE qeheehl gl
s TR ok 9 U o & fow wrafier  WESTeRar
( primary valence ) a1 fgdisrer WHISTehar ( secondary
valence ) &1 uRuN yfguifed =1 fgeft difier <19 CrCl,,
CoCl, @ PdC], ¥ ¥Tg 3T & W HAsehdl Shesl: 3, 2
U 2 B widee (1) FANES o EITE o @ o+ i
FAifiept | o I T TR EE 99 W Seh o | faeer



eee faem ofusr § TleM W 8 FiREe 3 AgCl & ¥4 § sraafid

B W © qe % faeEd § 8 ® W 2

| Hid CoCl,.6NH,, (iet) 3 Hiel AgCl 3T 2
| Hid CoCl,.5NH, [[ierelifed ()] 2 Hiad AgCl < 21
1 Hie CoCl,.4NH,, (337) 1 "t AgCl I 21
1 Hi CoCl, 4NH,, (S7T) 1 " AgCl I 2l

ST Yeruli g 5 ARl ok foremi o wretshdl Ao o qromE w1 fre
faigetl o MR W GHEET ST Tehdl 2 (i) eIfaferan 1 safyr & et e
B: TR (NS ST A1 STHIAT 31U 7e4a1 I1) hlalee 3 ¥ IS gC M
ST e (i) AFTRT H greft 9.1 ¥ gufe ogER gfa feen S, o
TEhtash H UMY WA &1 Thel o @ S sifufgen w1 afifeufea o
foeifsa 0 et o A o A § EE S wHEl &1 §en i fgdees
arstRar A fean; 3 9l 3SRl o o & fgdiae g ©: 2

AR 9.1 — wiaree (1) FARTES-THET Hhell ol Gaiehtun

w
e
Hreretifed

3l
St

T S o N TN F

[Co(NH,)J**3Cl" 1:3 fagd ero=za
[CoCI(NH,)|>2CI" 12 foR@ eraerza
[CoCL,(NH,),I*CI | 1:1 T smerem
[CoCL,(NH,),]"CI" . 1:1 feE@ eqea

Ig M 3 arg T fF Tl 9.1 # sifaw < ARl & gererdt 971,
CoCl,-4NH,, H9H &, wq o o= €1 T A9ifie @HeEE (isomers)
FEdAd &1 I 41898 W SUHEHANS Aifitenl w1 Tagla weqa fopan =
fagia =1 qer sifgurone frefafed g

1. STEEHArSH ARl § UqU < YRR 1 HASHa et - gt

qen fgdterh|
2. Wl GASRAIT HHT B9 W SEAAT eI € 91 Bl STl
BN Hqw Bl B

3. fodioes GANRAIT M-I Bt €1 3 S STujet s1erdn TS
AEA R WA el €1 fgdiaeh wAShdl SUmEE A WAl
(Coordination number) & SRI&X Bl © 1 gHehT WM fohedl oy
& foru amr=a: ffvea e 2

4. g 9 fadiae Sdierar 9 oTafid omm e fafv= SuaedesT gen
o &y feepom # fafere &9 9@ oraferd wd 2

aMyfieh QA | 39 YRR 1 Gcpea rawensti wl qued sgweie
(Coordination polyhedra) %&d 2| Tehied o fordl fomfis Heper qen

TeehIs3sh o ol ford 31, ufd 3@ (Counter ions) HEa &
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SEEe0r 9.1 Sl faerml # fare e frefafed Jermi o snem W fFrefafad i § aget s
fedtas gaiSTenar el

(i)
(i1)
(iii)
(iv)

)

g () fgdioe HaSear 4 (i) Tgdias Harspar 6
(iii) Tgdas Harspar 6 (iv) fgdioe dasepar 6
v) fgdoe Hasenar 4

9.2 IAABRENTE
ANPereet A

qifesnitee ey
q Sl

WA faae 248

3= 7 off aifumon § for Gopmv qol o gHE AfTe § gmEe:
ACHThT, TqURCH o o HHASl SOt uE S €1 36 WK,
[Co(NH,) ", [CoCI(NH,)J* 72 [CoCL,(NH,),|* ! sanfafef sTewheme
&, S [Ni(CO),] 92 [PtCl,]” Shael: Sqvheihtd ael o Taael 2|

PACl,-4NH,
NiCl,6H,0
PtCl,-2HCI

CoCl,-4NH,

PtCl,-2NH,

S = O N N

5 o1aur aar Gt ®

fg oteor qen Hepet S €1 < A s St Tl AifiteRl o THEHETHdE
31U (stoichiometric ratio) ¥ @fad g & od €1 qenfa 3 fa= € Fifw
fg a1 SR hTemze, KC1.MgCl,.6H,0; ¥R @&, FeSO,.(NH, ),SO,.6H,0;
T, feRil, KAI(SO,),.12H,0 € S | quiey | Weror s |
i &1 9 €, W K,[Fe(CN) ] # Sufeer [Fe(CN) " HFpa 3R,
Fe’" @en CN~ @i o femifsra 7t granl

() SUHSHAISE |« a1 99§« ( Coordination Entity )

ShEE o7 ETY] e A ¥ fRd ue v gen # eefua s steren
370] fireTehs U STEEEArSH Tl 1 fmfor s §) sq@Ions, [CoCl,(NH,,) ]
Tk UGS Gl © T e oA i it ot qen 69 aeikgs
e | B #1939 €, [Ni(CO),], [PtCL(NH,), ], [Fe(CN) ",
[Co(NH,),I*" &z |

(@) HeTa TR/

el STHREASH T H, WAYSRA S U (e 9@ 0 s Ay 9iel
Y U fHfea s sreen o ufteg @l ®, sheld TR 1o 3P el
1 e, [NiCL,(H,0),], [CoCl(NH,)4l*", T2 [Fe(CN),* ® <hsfi




TR HT S TEH o HIFGE U891 o T B U TS YRy ¥ 12 fega
1866 T 31| 311 THEA 1 2T iy (SHAT) H 9w fowan qen YRa
(feaesieie) o wof foman SRl 38 1890 | TfRete & WMoyl ¥ Fo AeeioH

el TSR ATTehi o oK § Tl sl HHE=EEl o SR R T fepa|

TR A< B% o Igoheishid Siad G oF f95Id 1 faega X 3§ eeisH o fau ®9and fhal
TR A odifdes AIISEl % SMUR R Heped ATl oh Yoo ud fergdia o § SiaR 1 <t are
", R 3 & "ol IR F STHeGANS ARl T o1 Suichdr Ht @ist il 29 99 FH I H & A
1895 H SYR@ o foFeeh Bladgel H THER o9 T | Tehe o U TWE ad fammsh ¢
ST SUCfeE ¥ SudRgarsH A o fagia %1 faswm aftmfed 81 @ aRadtwr fagra, faad
TR TRETIET qen STuEti o ot SMaE W Sy i el €, THSA, sheet diF o shi ety (1890
¥ 1893) H yfquifed foram 7o 99 Sfaq =M 394 A¢ foaml &1 Ifqe W o foe sevas
AR THeE TR & H S a1l I 98a o e o 5= TEE i §geral te
STHEEasH f9gd W fht T wE & faw 1913 ® F9d AR W g3l

THIYY SFA HEN: Nio, Co” al Fe, €1 3 sl At/ sl ogd
T off el S 2

() forrs
SYHEHASH Tl H Shs WHY/RA ¥ uRag A& Stean 1] forre seamd
g1 3 T ST B Wt © S CI, B ST ¥ Wehd € S H,O A1 NH,
I 1] &1 Tehd! & W™ H,NCH,CH,NH, a1 N(CH,CH,NH,) ), 1/ J&37]
Ff 8 Thd & 98 T

v Ue ferTee, Mg STEE § U S WA §R 9REE B 8, S Cl, H,0
I NH,, d faire T&Eq¥ (unidentate ) Feamm gl 5 fare 31 3w
T B URES & Wkl €, S H,NCH,CH,NH, (TSF-1, 2-SEUHM)
a1 C,0,” (), dl tw forre gy iR e T forre o sreh
AT SufEerd &, S fF N(CH,CH,NH,), | &, qf ferTe sgequ seam
1 ufeiitesirineg wEiee emeH (EDTA”) T He@qul WeSR (hexadentate)
forre 21 € <1 EgieM qe =R SRS WEE g Tk sheid uig 37 o
SERET

T T fEEq AU SeEq forre 1R < = i S RS T WA
T & U P W SEed o Ty i €, @ 98 shieie (chelate) ferre
FEAM ¢ T SEed ugEl # gen faie & squar a1 ef=fad
(denticity) wgardl 2l W Hepd, e HFel (chelate complexes)
FEAd € 9 U 3 YHR o Thsq forre o Gepall o otfush TrEl g
gl (FN & fou <@ @ 9.8)1 forre, i < fo=1 R g S[g Gk
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M<—O—N=0

M<— SCN

M<«—NCS
AT TAETES

L
LII,'. | “\\L
v
T
L

ARFHADE  AgHADE

2, SU SWIEHr Hordt (SWEd fere) wed €1 W forre o Sewww @
-NO, @2 SCN™ 3T=FI| NO, 317 ohald ©1g WHIY/EA § a1 @l 8gieH
BN 3t s g GARTd & Tehal B TH YR, SCN 3PH Towhi
e TFEISH WHI] NI FAITS g1 Fehel B

(9) SUHEHAST W& ( Coordination Number )
TH Fd | g T &I STHEEASH 9= (CN) 399 &y ferrel o 37
Tl AR R H@ % SR B, S Ed uig oo 9 9w
SN, Wepel I, [PtCl]” e [Ni(NH,),]>", ¥ Pt d1 Ni
SYTEEASH TEA HUI: 6 A1 4 T T YER Gepe A, [Fe(C,0,),41°
3R [Co(en),]*", ® Fe 3R Co JHI ! TH= W& 6 7 Hifh C,02 T
en, (TA-12-TE0HA) faaq feorre €
Tl 98 S o1 STavaS € o Sheld WA i SUGEEANH G
HEE TS qen feies o6 7 o ohad o (Famn) o7&l &t 9@ &
AR W & Freifia &1 St 21 3k faee den Shdia wAmySTE o Hed
n (W) ST 59 B Al 3% Al T S

(o) 999 "ed ( Coordination Sphere )

ST Y SR W S8 ferrel i TE e W fo@n S € e 3 gl
fiethY W= "Wea (coordination sphere) FEal € AT T8 T&
g o ol fod S € den ¥ Widem e weend @1 Seedond, Hehd
K,[Fe(CN) ], H [Fe(CN) " ¥H=d Hed ¢ o1 K~ 9fd 31 2

(9) a=a sgwcs (Coordination Polyhedron )

ST Ay A W Hie 8 foree wEmRd wt fKeheem =@ (spacial
arrangement) ! Yo dgHeTeh Hed &1 STH STCHeTh 1, S THAA qe
TqRARE & 1 S, [Co(NH,)l°" e®aa™ 2, [Ni(CO),]
VA & e [PtCL,]” = Taaeta €1 fom 9.1 § fafi=r gee sgehereht
i MRt quiE T

b,
‘ L L
L L | L"u, | “\\\\ L
/M lllll I L \M/ —m. “L .. M\

Eukerro Frentofta fakfire ot fodfirg

fer 9.1= 31 Qo= Tgwcreh! #1 STHlaa-M FH51T THYSTT %I T L THIQ forr=s i gafela et 21

WA foam 1280

(1) ST UTHIU] i STTERAHIUT HE&

T Gopel W e WA W S8 weft ferTel i 4 ek |E o gelee el
Hfed g1 foan S @ ST T R SUfkerd STeeT i ST S G&
FEd | SRR TS i STHEHASH Tl o A0 | Sheld A o Hohd



9.3 SUREREICE

9.3.1 Uehchgehtd
AR o G

FIe— T7 2004 F IUPAC 7
e #1 & 1o forrsi
I UM 3 3R T

TA AT, ST &
SR T T&T1

9.3.2 Uehchgahld
SUHEHISH

Hiftrent <t
ATHEHITT

o FY hew H YA Sf T <A S 81 $<ens, [Cu(CN), T § Hiw
T SATRIHRT 3k +1 © 991 38 Cu(1) foman s 2

(3) THcIfesh qdT }eiciiesh §ehel ( Homoleptic and Heteroleptic
Complexes )
Tl TS ¢Tq TRATY] sheiel Ueh WehR o <1l 998 S[e1 Tedl 8, SIEeond
[Co(NH,) /", Tmicfes Tpa Hea &1 Tpa foFm «1g T T o
sIfeIe YR o 311 YHE! ¥ IS W 2, 3@ [Co(NH,),CL,|", g
Tpel HEA T

SUHEHAST WA |, foRd: FHEEel W foeR wd §Ha I 9 M Fl
aTEfeTe qen GeTe aiieh ¥ fer o feT THehtor o1 9gd Hecl 1 SUMEHASH
T % A TN S AH AT T ® A FRAIAA AT HF ER TS VTS
gt (IUPAC) i rqeraeti T emenia €

AT w1 G U Fered U Geferq SR Tl 1 Gfe 9o e ®9 9

Tehd T 1 Ueh liehl | Uhohgoh 9 SUHREATSH Tl H Teh Sheldl €T TRA]

2l 81 G Torad THa fefatae fam g g e—

(i) wdgem oheld G ferar S 2|

(ii) deqwe=ra ferei i st afaren o o § foran s 21 foree w1 feafa
3k e W AR T w

(iii) S forre ot TS oofaen o o o ford ST 21 Geharer o for@
B folire o 9o 318 &l &AM H W@kl el o i § 3! fefd
et =t STt 21

(iv) Hqul STHEEASH |, AT BT 319 7 &1, 39 G ! Th [ERSH
H forar St 21 9% ferre SgmRams ef df, 3k Al ol s | forad
g1 HerareR ® fo@ ferre w1 off s o foad €

(v) HH=@ Hed o1q 9 fael o 9l & 7 T T siel Sl

(vi) T STEvEH STHeEasH Tl &1 G fo fohet ufaema & faed & @
SUHEHAST Tl ol STERT & hitgeh o et 418 3IR Toieh (superscript)
& &9 ¥ fo@n S € e ved Ay w1 ge iR R ey w1 o
fered €1 sq@eome, [Co(CN)J”, [Cr(H,0) ", anfl

(vii) M@ o SAEY i ROMEH & A& W Hfed fman s 2

SUEEHIST ATehi o 9 AMMeHsh AR o THgia o SR W ferg o 2|

9 YR U4 o 9N IR IS HHE! i T8I 37k AH IUIH UTh dfed

o o T ¥ I gEes R W € SueesdsH i o e §

Frefafeaa f=m v gid 8—

(i) ¥FEA 1A WP I A ¥ HE ol STevREd SuEeddsH w o
FEYH YA 1 A feran St B
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- 78l 78 A 7 AT &
fF &7 2004 5 IUPAC
BT =1 TE srgerar
& ST{ER  BUMEIIG
forret @& T & o7q 7
g8l (- ido) el &,
3d: FART FH FARS
ferad &

He— 78l 7€ &4 3 qT &
foF &M 9 FHOre A
7 & F THR & 4
T & e ot g
gge & Tm = 8

W foam 282

(ii) ohET Ay AP o W | g4 forTel & AW auiHen % ohH H fae
ST &1 (T ieran g foes & fawda 21)

(iii) RUTEfyT ferel o 9™ @& 3fd § — o Ml €, SIEHA e LA
ferTel o M el 9<e| F9 9ER B, S9 H,0 % Y e NH, &%
forw TafF, CO & fou wmEifa den NO o fou "reeifae| g el o
fag () o foran < 21

(iv) 3 ITHEHASH W< | Th & YR oh Tt 9@ | T § e 3l
dAl SThT WS R o T Sk AW W 9o S, I AR IR (UR)
W T S €1 v o % A ¥ stfeRe 9 @ @ 99 e, fem,
TR % II% (UR) YI B € de UE ferre i # ford S
&1 S<end, [NiCl,(PPhy),] T T8 &

TEFARITSE (TR AeweRH) fFRa (11)

(v) YFEfemd, SoTeie qen 3T SUFeHde |al § U7g i e
Tere] 1 UHA 37hi H hitssh § <94 2|

(vi) A% Gepel ST Teh @A Bl dl ©1q o1 A9 o8] faed € S a1 M
B 1 SNy, YEfiE Hepel 3MFH H Co Wl whidiee ael Pt i
wifeTT Fed 21 Ak Yoot M T FHOMFH e A o1g ok A ok o1 o
e - T2 (ate) TR S €1 S, HFel FOH [ Co(SCN), |-
H Co &l Hiaeee HEd &l T3 Hgsti & I 9o Gpel UMl o M
o g o Afed T8 959 2 €, SSeoned, Fe & faw %

(vii) SEEF Hepel 1 T i Hepel U Wi wifd & foran s 2

frfatad SETeTur SuTEHES ARTeh! St ATHHTUT TUTET T hid §—
1. [Cr(NH, ),( H,0),ICl, @ 7 frefafaa grm—

TR (111) FNEe

T Tl 3 & g | €, i Teh oA 21 st aof e
o ShHIER U fore W fore @ ud ford S 81 < & i
FANES 3T ¢ ST FFel 3T R +3 3TE &1 =gl (i ik
A 1 3fe U SIEH T) Hehet 1 W famme e den farel W
SUTEerd STERT oF STTHR W o7 i SR I0 H&AT i UM H1 ST Fehdl
21 38 SEEwl § |t fene Serie @19 B o1a: shifad o1 tferiieh o
3 R B S Hepel P W SURd e €, T8 U8 + 3 B

2. [Co( H,NCH,CH,NH, ),],(S0,), &1 ™ fa=fafea grm-
fea(uea-1, 2-SEuHA)FEee (111) Tehe
TTeRTU— T 310] | Gothe Wiqema €, it el diF Hothe 3P &
Sfeet et o stfud €, 37d: Wedeh Hepel S W +3 ST BN 3ok
Afafier TIA-1 2-STEUHH Teh SERIA 310] €, 37 Hepel 377 U whidlee




1 AT & +3 € B =ey)| T8 TRl © o U st A
o T8 H el Wt oA SR RO ) Wen el <9E S|

3. [Ag(NH, ),l[Ag( CN ),] & W Ffataa grm—
TRt AfTeeR(1 ) erearAies=e(1)

SEER1 9.2 frefafEd sudegaSH AfThl % g fafan—

(i) UEHAUFEaREmEe(111) FANES

(i) wefrEm drrEeirrefsae(11)

(iii) wefrEm ZEeiateRTAE (1)

(iv) SEFeRESfem(TeR-1, 2-SEuHA)®amee (1)
(v) TFEIT@Fa0)

=zt (1) [Co(NH,),(H,0)CICL, (i) K,AI(C,0,),] (v) [Ni(CO),]

(ii) K,[Zn(OH),] (iv) [CoCl,(en),]

@t 9.3 Tfafad sugegdsH Afiekl & [UPAC =9 fafen—

(i) [Pt(NH,),CI(NO,)] (iii) [CoCL,(en),JCl  (v)HgI[Co(SCN),]
(i) K,[Cr(C,0,)4l (iv) [Co(NH,),(CO,)ICI

g (i) oEtEERE MR- N-wfem (1)

(ii) wferEm ZEsieieRsRA(111)

(iii) SEFARSHT(TIA-1 2-SEUHN ) SHiaee( 1) FAREE
(iv) U=NEHFESERREee (M) FANES

(v) TR ZZemaEEreehEcee (1)

aAfRT 92e
9.1 frefafad SoaegdsT A & g7 fafan—
(i) RNEHFeRTFEmREee (1) FaRES
(ii) Rfyrm JEEmEfEiteeRe (11)
(iii) fea(uga-1, 2-sEuHEA)wIfFEm (1) FARES
(iv) UEisifeRite e N-wfede (11)
(v) SEFRIREE(TER-1, 2-SEUH) =™ (IV) TEee
(vi) STEE(II) TFaEETerse (1)
9.2 frfafad SueeEdsH ifiel & IUPAC ™ fafEn—
(i) [Co(NH,)ICl,  (iii) K,[Fe(CN),] (v) K,[PdCl,]
(ii) [Co(NH,)CIICL, (iv) K,Fe(C,0,),] (vi) [Pt(NH,),C1(NH,CH,)]Cl
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9.4 SURERENGHET - T T8 1w wud s e e € ek Tt g9 weE g € Wy

MRt 5 AT T e f et €1 st i i Sgeeenst o SR 3 T
71 Fferek fifder Stere TEETTER O H A=l €l 21 SuHeEEsH At |

ATAAT T Y YR 1 HHEIEAT A1 B ST U Yok ol YH: Hiawieta e S
TRl 2l

1, Tafaw wwra=Ear

() ST THEEEd (@) Yau gHEFEd
2. GUOATHS GHIEHET
() St THEgear () AT FHEIE

(@) STHEHASH qHEIEd CIRENIRERISEREIEREI]
frferfta gemeeEl o TEEfTR G 9 TEERTE ey A B © W SR
fop-Tom et fr= et €| SEAs gueEdl o eqey = g #1 5
HHEFEl &1 9uiF foRaR | 9 e S @ 2

9.4.1 “OTIHAT T YR 1 HHEIA B2l Hepell | urg Sl @ S ferel 1 fu=
e ST eIt G9el Bl Hehdl &1 59 YehR o o9aeR o Yq© S 4 9 6
STHEEASH H& a1t Wpell § WU S R 1 [MX,L,] I (X 9 L THIR
Cl_ _-NH, fare &) o o THaeh Wl W < X fore WWaer (cis) 9@EEd W qE-qH
o NN T2 @A ¥ ol fauer (trans) wHEEE § TH-qW % fawda s fa 9.2

o wE (cis) o guitan e R .
o - MABXL (Sl A, B, X, L ThaR e €) T o g9 IR & o
>pt< ’ AT Fopel oh i FHIEFE Bli— & THUeT a1 T faaey| 379 S9en! S
H,N cl T 1 T T Gehd & TH YR 1 FHERE Squhereh I S | Hee

foqer wHEEe (trans) ﬁ%W[MXzLJWWWWﬁ,WQWX@—@
R 9.2- [PUNHy,ClL) & S0 1 famer & T Seen §e g (fa 9.3)1

SfEAET FEETd . .
(998 TF fage) cl _\ cl _‘
NH, \(|:O/Cl NH, \(|jo /NHS
NH3/| SNH, NH, /| "SNH,
NH, Cl
A9 HHEES fauer wHEEa

farg 9.3— [Co(NH,),CLI* & Sifidia qa@Eae (qq9e Td faqel)

TH YR S GHEEAS 37 Tpalt § off E St © et 3 [MX, (L-L),]
g 2 e f5 fge@R foe L-L @i €)1 S<meomed, [NH,CH,CH,NH,(en)]
o (fad 9.4)1

[Ma,_b, | ¥R % STHEH SUEHAeH F S [Co(NH,)4(NO, ) | H
T 371 UohR 1 SIS HHTeedl 9 St €1 4t T & forre o i e
T[A1 HT] STCHAhE Hetsh o il W TErq 8 d wetehid [facial, (fac)]

wroa fogm 254



HHTEHE W €id €1 A A A Sre WA SEhereh o Yegd W Teerd 8 al
1@1f¥Tk [meridional (mer)] THIEIET 9T Bid 2l (fa7 9.5)1

NH,

/\ i / T /NH 8o,
t :> | C N& SNH, o, IL:NOQ

Waﬁ'q (fac) i'@Tﬁ"IEF (mer)

Y GHEIS foer gHEEE THTEIg AT
ferd 9.4— [CoCly(en),] @& SIfdId qaIETE ferT 9.5— Co(NH,),(NO,),] & ®T® (fac)
(99987 ©q fager) e ¥@ee (mer) GHIETE]

SEE01 9.4 J IR Gl 8 g f9=1 TR o TR fare i g oe ¥ 8w,
ST FATEged = T g9 ?

g6l TgehAehid Hepd SATHATT HHEFe T8l &¥iid, Ffh 379 hard €1q W] 9§ e
T el w1 wme frofdEt o | S B B

9.42 AUl HHEIGAT Y FHEE TH-TR o U0 FRfaE e ¥ 5% Th-gm W sremif T
e ST gepe| 3 wfafee ®9 91 T3 (enantiomers) %84 &1 317
Al AP S Toh-§W W STANNA T8I fRU S Hehd, it (chiral)
HEAN &1 A T TY 0-¢E0 Yoieh (d) AR e (1) HEAW €, 98 39
o R R ear @ fF 3 ¢@umd (polarimeter) ® W@ Yfad TeRter i
g feem o gfvfa #7d © (d T T® S{fold w2 € 9o 1 I |/E) | FRIaH
HuEged W B9 4 fGEQR foie g sTeweshE Hepell § WE Sl @
(fs 9.6)1 [PtCL,(en),]”" & FUM SUHEHASTH GYe H hool GHUH &Y
Yeh1f¥Teh THTEEEd 9 & (Fost 9.7)1

SR QP

feT 9.6— [Coen) ]+ & vl

GHIFIT (d aer l) enf\co .
Y g%
Zfror yeor Fuis gqu AT

; cl
fea 9.7— §HYE, [Pt Cl, (en),P* & /-\ | / : \ | /\

yaor garEgged (d d9gr 1) t )
HELERC U UED
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3REE0T 9.5

SRE0T 9.6

[Fe(NH,),(CN),|” 3 SHIfHde SHE@al i S <2su)

NH j NH, _\_

NC\ = NC\l _CN
CN NH,
T gHETd fauer gEETE

frafafed < STEeast 90 H ¥ -9 HEkd (Y0 qoiw) 772
(&) |Ha& -[CrCl,(ox),]*>
(@) fauer -[CrClL,(ox),]%

3 T ITEEHASH Tl T YHR 9 YERd #i S Thdl § —

ox7 _\3_ _\3_
ot A
(j\a N | A

oxX

(%) |HUF [CrCl,(ox),]* (@) fauer [CrCl,(ox),]*
T I H T (F) FHIE- [CrCl,(ox) ]3> e (e =uiw) 2

9.4.3 SYA TUEIEAT SHIEA Gl Jo SUEEEAST Al H S GHEded Sl 81 39 FhR

9.4.4 IUEETHAST

9.4.5 AT
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1 FHEEA T Teh Tl ST 8— AFEEERE fome, NCS, I Hhel 78
ferre AEgeM g/ o1g ¥ dfud & R M-NCS a1 9w gR dfed g
M-SCN @l g SiFER o [Co(NH,),(NO,)ICL,, §Fa § 30 YhR &
EER i Wit 1| Gopet, 9 3232 forTe eHiisH o 5’/ (~-ONO) 1
Y SJET Tedl 2, et T k1 gl & aen o e e st (-NO,)
TN u § Yol ®, Wl T o1 e g

forelt Topar o Ul 9= uigetl 1 Y™, Td HoTae STaeddrsH §dl
o ey forel o Sufied ¥ 39 YR i HHEged 3= Bl ¢ Hapd
[Co(NH,)4][Cr(CN) ] S8 T 33w 8, f5ew NH, e Co™" ¥ s
g CN fare Cr’” |1 58k SUEEEESH HEEd [Cr(NH,)[Co(CN),]
¥, NH, fame cr’ @ ¥ & 71 N fare Co”” i

V& fRdt 9 § 3TH1 qfaeeH wWE T gifad farre @ qen fedt ferre
i ity o "Weh IR feoreenfuyq forre wfaemam == @eh, di 39 YR &1
THEFEA 3 Bl 81 WPt [Co(NH,),SO,]Br @@ [Co(NH,) BrlSO,
P FHIGIEA! & SEET B



9.4.6 faaTaHRAT

S Sl focras o 9 W YgH BT @ dl 39 YRR HI GHEIEdl ‘BTEE
UTEFEdr’ HEAdl ¢ I8 AFAT SHEHEdl o 99H ¢l feaeas saeaat

HHTTIIAT
o oheel 3ol R Bl B TR Uk wweEe | T o) urg eeE 9 fore
& ®9 G dien dfud wa € 9 T guEEd ® faeEs o1 Hehd o
foreet Woeh o 4o &9 U fowmE Wl 21 39 TR 1 Uh S d—
THFHEA [Cr(H,0) ICl, (J47) e zoeh1 faamaswarsy gamegs
[Cr(H,0)CIICL,-H,0 (s[-7)1
aAfRT 92a |
9.3 frafafaa dpatl g1 wRRia IHe=Ed ®1 YHR FqeEy qel 39 THEddl i GEE. S| |
() K[Cr(H,0),(C,0,),] (i) [Co(en),]Cl,
(iii) [Co(NH,) (NO,)](NO,), (iv) [Pt(NH,)(H,0)CL)]

9.4 g T T fF [Co(NH,),CIISO, T [Co(NH,) SO,IC] =" FaEd &

9.5 SURAERENTIE
NPt i
SEEET

9.5.1 WAISThdT ITTEeT
Tagia

SUGEHASTS AT # TeET i Fepfa 1 auiq geyem s F fhar e wy
g fagid f R ool 1 S T < T

(i) i 2 & @l § SqHegdsH Ak =M 1 fafere 7or a=n S 2
(ii) SUEEHASH ATt o el o faemenss o7 <= 9 S 2?2

(iil) ¥ SUTEHdeH AR fafre gaw qen yau sois 7o 9

Sk

SUEEHASH ARl § 3T i Fepfd i GHgH & forg 3Fe & fXu
T e FASTehal 3Ty fagia (VBT), foea & fagia (CFT), fare &=
fagia (LFT), enfvas week fagid (MOT) | 89 98l shad VBT @@l CFT
o JIAthe foeed W & ST 29 Shigd |

59 f9g1d o I79R, ferrel & 99@ o o1 Wy 3@H 3199 (n-1)d, ns, np
#UEl ns, np, nd HEEhi 1 TN GHoT o Ty T Fehar © foed fafir=
AT ST STEheh 4, Sqvheishd, ol THdel 7S o THehe] hefeh STeie
Bl goh (TRUN 9.2) | I HH{d Hefh 37 foTs Fefehl o T AfTeATTT Hid
& S T SR I ST o T 3 IF i §1 3 fe See g v
o T 2

HRUT 9.2— HaThl aht T T9T HHIUN ok YT

T e U W YR WA wmyeh w1 i faawo
4 | sp? AR
4 dsp? o HHded
5 sp*d Frerivita fgfRfae
6 sp*d? FTRHAR
6 d’sp® FTRHAR
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HASehal 3TEY fagId o YR W dFd o gasid FeeR § HHHa:
THH! SATHIG 1 STAM A1 S Fehal 2

TTghIa SThereh ™ Fepet [Co(NH,) ™ H, Hisee 3T +3 ST
oS | © q1 THeRT SRR 9= 3d° §1 THE! Hehdul Al T TR

g2
Co™ 7 o Herh T
3d 4s 4p
Co™= d’sp’ I EIE
P 3d d’sp’ &
[Co(NH,) ™ LT
(3Tiafte e @ T THT ; .
e ) 3d B: NH, 30l 9 U< 9: o e

T: NH, ST § sk &1 T Soiae A S: HohiRd haiehl | T Tg01
A T TH YHR Hopel hi SAMHG STEHershid € q9 e Seleeql i
sTufefd o #RU 9% UfgaRid ¢ 3@ " & M o fau geww
SRR d F&F (3d) T35 &4 ¥, TP, [Co(NH,) |°" Tiafieh wereh
ngr (inner orbital complex) =T WWW (low spin complex)
I gerehuT JAUA Wl (spin paired complex) FEcdl gl TG
TEHART TP, [CoF,|” Hhol (sp’d”) & faaw a1 werh (4d ) T
# 21 FHIfTT e o s&eh (outer orbital) o $=& Werskul (high
spin) I WeIGRUT e | (spin free complex) HEAM &1 39 ThR—

corsmmA & wam ||| M7

3d 4s 4p 4d
Co™eh d’sp’
Rt e 2 T I .

3d sp’d” g 4d
[CoF,J*~ O SOV B A S oA
(ST Heh =1 3= 3d T: F ol 9 ©: sdee 30 4d
TEshUl Hepel)

AqERTR I Gl H Teh s T GF p hefh oh Hehol § IR 9qed hadh
T & Sl TRk ®9 9 sifufa=nfad g 219 [NiC1,]” o fow e gaten
T B TRl Tiohel +2 STTRTehTul 3TeEen | € U 3FH o seieieh Torad
3d® ¥ THH! HH A H I Y8 W oz § gwfan wm g

gk CI ST Ueh Solgeid el <M hidl ©1 & SFpfer goiaeil o
Sufearfd &SRO AR SHgIRE ¥ T UER, [Ni(CO),] T Sefafd
TR a T Fiagaenta €, it foher I sfadiertor steren o € den sad
Fferd gt el B
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9.5.2 IUGTEAST
difient &

FaHE T

NiZ* orH & FaF RV RO B B
3d 4s 4p
.2+ 3
leig NINERE
3d P’
2
NICLI™ NIV EIE 2ot ey
(=9 YU Hepal)

3d 4 CI ¥ soF=l % =R g

it g el § dsp” THWT WA S §1 [Ni(CN),]> S8 Th
I B FBl kel +2 Sierdienor sraken § ¥ qU TH goeRieh forry
3d® B THHT GHU A T B

NP ) PN DS N
3d 4s 4p
Ni" % dsp N EI AR
A 3d dsp’ g 4p
[:_f{CN"‘]_ | I EIEEY PR
( i 3d 4CN 9w9gl 9y 4p
TRl % AR JTA

Tl Hehild ek Ueh WIEAIES AP ¥ Uk g el Wi il 2
A ezl 1 Ul o RO Hepel Wagahia €1 7€ &7 ®4 9
S 2 AT © Toh Wil hefehl o1 arsdiaeh ATk el 81 ar&del |, Hehul
W UHTY] SheTehl oh a1 Theld okl Ueh MU REner g

SUgETAeH AR % Fohia el H1 W9 gawE Y9 (magnetic
susceptibility) FFRT gRT fehan ST Heral 21 Hok TRUTAL 1 STANT Hepedl sh
HTEAIS 1 SHHNT o foiQ fohan S Hehal 2|

T GehAY S0 o UIqell oF SUTEEANS ARl oF Gah1g 3fikel
oA 37 o Sfeeral suidr 81 w1 Tl o fore feeh d ekl o
o % oA B €, S T (d); VO (d); e (dY); 57 4s T 4p
o HEThl o T TCHARTT THIU 2q A d Feh SUAS T 3 okl ST
A Th! STTEHAST T h1 Yo HG8R GAMF el &1 5 i 9 31ferh
3d 3oiae IUMEd B @ STEheHh d Hehivl aq 3Tavash 3d Heehl oh ITd
WY Sueed el BN (8% % FEEEER) | W YR, d° (Cr, Mn®), &
(Mn”", Fe**), d° (Fe*", Co™") o fau fisd d skl o I *aed 3d
T o Fferd B9 T ST BN €, sy ShHSl: <1, Uk o YA giferd
TR o9 wd B

e Teorfaall, Tk @ & I el o SuEREEsH AR |, gahE
M I=eH JEeh0 A ¥ U Wi g1 W, d SR & Theis 9 qe ST
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o I Gopell § S arE Sl 2| [Mn(CN)G]S' 1 FaRE A I
STeAd oAl % RO § Sk [MnCly]” &1 gaeia 3ol =R srpferd
SOl o FRUT §; [Fe(CN),|” 1 Gaia eyl T SRpifer saaee o
FROT § Sl [FeF,|” 1 STgasha el diw srfad seeeHi o fa 7
[CoFy]” =R egfad Toiagi 99 g9 Tpd ME e
[Co(C,0,),]" wfademial g srEmfa warsehar s fagia g adien
Heeh qU1 WIEl Hedh el o a9 oh SR W TR 1 W Gehdl T
[Mn(CN) >, [Fe(CN) > @2 [Co(C,0,),]° idier ek dpel T qen
T Ul I R AN dsp’ BI T UEA T Wl STghig al
e gfagasia 1 g@d $R [MnCl]”, [FeF ° o1 [CoF,]> <Ter s
Topel & TS 41q o1 Heho STl sp°d © 3R Seh! STaeh 9 Yepld Shugl:
R, e SR R SRied el 1 Surkfd ok wRu B

SEEU1 9.7 [MnBr,]> & ‘thael-Y=shvl’ Fehid 30 %1 A 5.9 BM B Tepel STFH i
SfHfd SdersTl

zar % Hopdt S § Mn2* 3FF &1 GO<d G& 4 ¥, od: I8 Al Al AR
(sp® TR0 A FFHAA (dsp? FhoT) BT TR T9 Hepel SMAT 1 Jaeh 9 SO0
5.9 BM ® ¥1d: d hefshl o die STferd Soiagial shi SUTeeifd of Rl SUeh! STehfd
TRAD T B AT A fob o guaetal

9.5.3 WAISIRaT IMEY @iy Harsehal eray foagid (VBT), STHewSH A o o= a1 STt
fagia wr dimTg SIS T TR PR o S SR W e < €, R o e
frrefefed sl § —
(i) 3EH 3% YR & JA{AM 2|
(ii) 98 Jahid Akl HI HIE AHCTH AR & <l
(iii) o8 STHETASH AR I T T T 1 TR e Ll
(iv) T8 SUEEEdrsH ARl o SHNTRE IR i Tenfae =t wiE off
HATHh ] :lggf EXGIN

(v) I 4 9t dpal o fou aIqeheish i aa aiiemad SeaHel & 9el

STIHM &I < T
(vi) o8 god a1 Yee ferrel & we faig T&f =<l
9.54 Toeesr & forea & fagia (CFT) tF fer g wiea 8 fawer ergonr wng-fars
fagia Y ERH BId € S ohelel ©Tq 3MFA qen forre o #er feeragd o

foraneti g S0 i €1 Roafv fenTel ol s g emmewr o &9 ¥ ue S
el o fgeal & & o w1 e @1 ot foretfia e erg oy e ok
Tl d-shemehi sl STl b1 M S¥eR BT § f¥id ¥ 31u¥e (degenerate)
fereenl H B B1 T8 AU L] qe q%h &+ Wl © S ek foh HTg WAy
P o IR 3R HOMEN R Teh Tellad: THHd &5 @l 81 7 fret Gapat
T v 9% HUMERT &5 ferrel % T (A @ O A R fgye o) o
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U ST 59 NH, a1 H,0) Bl € f ST 81 Sl 8 37X d F&ihi i
Uy STeel (degeneracy) HHIE €1 Sl €1 S8k UROUTHEEY d Hefh! o
faure & S @1 7 faared (splitting) Tt &5 &t yepfa W R s
21 79 = fafu= forea edf o faueq &1 s &3
(F) JTEHART IuHeHAS Tl # fortea & faure
T TREHAST SuHeEasH a1, f5ad u1g wmmyern 5: farel g/ fom
@Al ®, W oq o dheThl o soiaeHl adr foel o seieel (91 Romewn) ok
T YA SlaT &1 S o 1 d Fereh fors | A ek den ffds g
€ @ fqertor sifue 21 21 39 YRy o T d, Hew, S forre &1 fam
ot el W €, e GfaeRdur Ye Hid € qe S el § gfg @ S
g W d,,. d, 9 d, s, Sl & 7o ffie gh € w5 s e
ot & o1 Sid Sl 1 ol § 52 S 21 39 YR STeheih i Hepel
¥ e solaed-urq Soideid Ufqehuull oF RO d ekl i IgRd
(degeneracy) &2 STl & qefl diF =1 @il a1, to HeTehl qAT < ITT Fell
A, e, FETH o 3 TY=A TN 2| T8 FHR GHH Sl el weeh! 1, forei
w1 faftaa sfafa o suftafa @ 31 gg===i | foues forew @ faures
(crystal field splitting) el € T TH==Al &1 Sl o SR HT A, (F&T
o Fiferiad 3T<®eish (octahedral) @ faw ®) @ gwid & (fas1 9.8)1 @
THR A e, FEH F il 1 (3/5) A, % TR g B & Tl T 1, Farhi
F Sl ® (2/5)A, F SR FH S

forea &7 faured, A, fare qen g e W faemm smem § Saae &
TR I B FD o YeIeT &5 S S Hehd © qen et feurfa § feraren
Afueh Bidl & Safeh 37, 3ol & S hid € Toeh hera®y d Hefehl i
faued | B B WHd: Tl s S sgdl g% &S Yeordl o ohH | Tk
Soft o FER Sefterd fan S Hehar e—

I<Br<SCN<CI<S“<F<OH<C,0,”<H,0< NCS <edta’ <

NH,<en<CN <CO

L

Lln \“L
® - (@) —
L

=it L
1 de ; d?
fera 9.8— sTewarRia fohteer &7 z e
4 d Ferhl F faaed T\,y el IS/5AOTA
- /'=< __________ °
/7 \\\ |2/5Ao|
/7 S
L,
m@% /// d dxzdy s
d e 7 e foreea a9 o o
. d FeeR! FI i i Ttas g e o o
de p,d’ d,d,d, d FaFt w1 faared
TR T 3T
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39 YR HI SN WeeHl TEEeR AU (spectrochemical series)
Fedrd 21 e fafi= fael & e oF Hepell g WYl o SYERINUl W
T gt deal g1 fuifia Sioft 21 3T, &1 eTehas i STdedasH O
T IUFETT oI 3T o d heTehl § Soiagil o faawul sl THei| TId:, d SeiagH
1 Sl el et W ¢, Foarh | SO 0 e 4 SUREES 6 6, g8
% FPATER d S G, Haw § ofed wd € d e % fem,
TR TaITe o WY w1 g GHEAE - (i) =ad Seiee t,, FERI |
et ¥ T selEg o W ed B WHd € A (i) T e, TR H T
TEUT T, A o1l o o W w=al €1 570 W i H G S € I8 fehteed
&3 faures, A, o1 g8 st P(P U et | Soiag 78 oh fag STeessh
Tt B1) ok gorcas gRemr R Fel s 2
frfafaa < famed 8-

(i) o A, <P, B @ Fen s@RA fFl T e, Faw d SO qq
sfafe=ra t5 e, w g forre e faw A, < P @i €, g &
ferTs Fgal € 3 A =9 Y (high spin) TFd 51 &l

(i) 3% A, >P & @, 98 Sl &1 e G Aferew 3rfepet &1 €, 37d: <el
T TRl T t,, ek W ST ey e fom g e, a
BT forTee Sl 36 WehR o1 W6 S shid @ Welet & fef=e (strong
field ligands) weald € aen 3 =1 Toiehol Gopel s 2|

TG <9It & foF dF @ 4 el SUSRHASH N god &9 Hehall i
Uen Yat & H rferen Tl B 2
(@) TgorcTehd Sudga gt o foreat & faure=
TqEHCIh T HEHANSH |l oh fated |, d FHe&eh! 1 faded sTehaish™ § 3l
(Fe 9.9) o = g1l 81 9 o1, T ferrel aen gue wng-forre <t &
fore, @r% fegamn 1wk @ foF A, = 4/9 A, 3Td: h&rhi T e St sa
31fues & Bt S Solael ol A o fou aren s gEifan, = geeem
(low spin) fa=ma ferel & <@ S 2|

dxy dxz dyz

N N
A % A
\4 At

N

Jt.

fera 9.9- AgFHTHIT foreea &7 il

4 d Hesl w g Trerehrt. fopeeet 5
& o d e v M e
T 3fEd Sl de_p d’

g
i
1

a3 d d Fhefeht
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9.5.5 IUEEHAS
aGrffteRt W T

THY Tedl % Uhe W €A UG foh WoRHUT HIgS o Hepell 1 Uk fersial Sk
T o1 foega w B1 gHent 31 € foh S vod wehrt wfasel (Sample) ® 9
g TeR Fherdl @ a1 3 ST F W STaiifid R ofd € 37 sed Fiehe
A FehTYT 37 e el TEdl| Wepel o U o fa@rs <1 € S 3%eh g A
1 1 IXh B B e T 9 a9 <54 R I Bl §1 A Hepet €
et T €, 1 e el T vear 21wl 9.3 W fafi= srawifia avresd
(Sacter) qen Uferd 1 % HeA Ged g T 2

AR 9.3 P SUEEEASH A3l o UfMa 0 quT STEviiud Wenldl aiids o stel Hee

[Co(NH,),CI2*
[Co(NH,)5(H,0)J3*
[Co(NH,) ¢
[Co(CN)gJ*-
[Cu(H,0),J**
[Ti(H,0) 43

ferT 9.10— [Ti(H,0),)%" H T gciagiT
%1 GoRHU (Transition)

535 et ST M
500 Hren-gq N SIS [
475 et ] WA AR
310 ST KHealicil
600 S| [ ] e [
498 Hra-gq | i difea

SUgeTdisH AR & T w1 e fhed & fagid o YR W Hed
& T S W €1 FWpt [Ti(H,0),J™" 1 3T & S shTeft T 1 1 A8 T
ATHAHT Hophed © TTH oig o d H&F F1 Tk ol (Ti¥ T 3d'
T @il ©) T Y FeTaH Sl soeen ¥ ¢, e H 1 W SoieRd %
Wmmmﬁmﬁaaeﬁwglﬁwqﬁ—ﬁmaﬁ
ofl o WA YT kT STIRITOT HL Al SeiR t,, WY e, TR R S @

ST T (1h,e) —> 0 ) | T8 Ferwwy Hgpa S @ 2@ € (fa 9.10)1

foreear &5 fugia =g 9rar & T SueegdsH AfE] &1 @ gaR[ & d-d
HeHU (Transition) & SR 2l 2l

EX

A o e, + - e,
hv

"

i\ by by

I
el STl Iferd eTaen

g M 1 Aoyl ¢ fk forre &1 srgufeefa o, forea & fame ==t
a1, 37 e R e 21 3Send, [Ti(H,0),|CL, 1 TRA T W 3o
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¥ Wt et ST o RO I8 TEH B W 81 S6 YR S CuSO, v
B ¥ W CuSO, 5H,0 Fel ¥ &1 gl ¢ WFd o W R e % gema
1 [Ni(H,0),]”" % 330 gR1 <00 S Fehell 21 S Fhe (11) Fiviee b
St H faem o R 571 21 3% 398 R+ R fare, -1, 2-enude
(en)aﬁmﬁiﬁm, en:Ni, 1:1, 2:1, 3:1, ¥ o su o fF=fafeq
srfuferar qen S8 et 1 ufed e €1 39 S@en &1 ot 9.11 o <t

T &
+ 2+
[Ni(H20)6]2 (aq) + en (aq) — [Ni(H,0),(en)] (aq) +2H,0
'Y Al N
[Ni(H,0), (en)]*” (aq) + en (aq) = [Ni(H,0),(en),] (aq) +2H,0

W/ﬂafﬁ%‘d
[Ni(H,0),(en),]” (aq)+ en (aq) — [Ni(en),] (aq) +2H,0

ﬂll" \I ]
¢

A mm

=1
ferg 9.11— e (1) Tgell & woitd
faerr 579 welq-1,2-grsudtT ‘
ferre @gd gq eguE # Bl T b
1
[Ni(H20]6]2+_w | |I ‘ [Ni(en),]”" (aq)
(aq) [N(H,0),en]”  [Ni(H,0),en, I
(aq) (aq)
FS Tl o T

GehHU U1 377 o d HeTehi oh o= el oh GohHUl | {7 o Sci=1 BT BAR 3ffeh Sfia o e1eR
@ vea 21 W (Ruby) (fe 9.12 %), @9 0.5-1% Cr* 3PH (d?) I ToqfafEm
FAFIEE (ALO,) € FEH AP % T W Cré* $1PF Fel-Fel Jawdia feord @ €1 39 3% T
o SeTeh § grefted STewhetehd Shifaam
(Il1) Hped o &9 H 3@ Thd 21 T
Fa W d-d THHY & HRO A0 H
1 3= Bl &l

=T (emerald) (o1 9.12 @) ¥,
Cre+3t @it aft (Be,ALSI,O,,) . o -
imw ?j_;ﬁﬁi;mﬁi fera 9.12— (%) @~ I8 37 9Pl (FER) @ 9

:Wé@lﬁmaﬁﬁgﬁﬁaﬂ? FPRR F WA T (W) - T A

fepeentfire &1 ST 81 TG FROT T @ i % =l (Muzo) H W1 1
T o &5 arell Y9 YEId gl &
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956 Toea aF foreel &5 Wied o g SYESEANSH AR o a4, Sl GO, T ad
fagia & AR TN HI FIHT B O TheIdIgdsh THe ST Tehdl 2, T 37 STIemomsi
e g fop forre fag ey €, Twn wdiid eran € fF komeA formre gm0 d herent

foures waifyes g1 =feq) Siafeh oM forTe arae § TeeEmfe 9ol o
et fa @ 31 ) 8ok eifaftad =e fagia fore qon g o] & Ao
Y H1 HeGASTh Y 1 G T ATl o CFT 1 s wHia & fore
fere &= f9gid (LFT) den snfvas e fagia (MOT) §R 99eia ST
Gohdl B Y T8 T8 Th i WA & ol 2

aqAteET 92t

9.5 HANHA AW THgld o AU W FHAEY o a7 FHdefa 9= ael [Ni(CN),J> 3o
TAgahia 8 A AgSheTR I SR o [NiCL > T STqgeas ¢l

9.6 [NiCl]> g« 2 eIt [Ni(CO),] Hfagsnia ? TG <A SR Bl 2

9.7 [Fe(H,0)J* Yod $Tgahd 8 Wafsh [Fe(CN) > 3o SFIgasha| THemel

9.8 THHRT fF [Co(NH,) J*" T Tl FHak THa € Fafh [Ni(NH,) |* TF a@l F&F
Geped B

9.9 T wwae [Pt(CN),]” oA | $Hfmq saeel ! Hen aaansul

9.10 for=a &7 fagia #1 Y9 xd gC THeET T Y Ioar WS (1) oeF o o
ST SR © Safeh SRATERAl STRM § Sheel U &l ST SR B

9.6 =g W@l Fes Fite (A K S FwEt s @) sfrwm
5 ansEET urgeti g ffifa g ©1 g il ST ST W qel e gl €
SR Tohel (O) =oheteh 1 €, Uerhrsitel ae (0) frehia fgffaet

2, Sieh BT Tersh I (0) STEHARE 2l

SRS (0) I & fRfEE Mn(CO), hTedl § a1 2 =i

Mn - Mn 769 ¥ I Wl 2| femmEiesEssee (0) ¥ & Co - Co
e § g o HeA T CO UYE ¥g o &9 H Tl B (1%131913)|

CcO C|O .
oc co
/Ni\ >Fe—CO / <
oc” | “eo oc | | “co
co co co
[Ni(CO),] [Fe(CO).] [Cr(CO)4l
TO co TO co 0

OC—Mn
o 9.13= g@yﬁﬁfwmﬁﬁw | | 0C—Co—CoZ—CO
&g ISl T T b COCO oc” N\, / ~co
[Mn,(CO),,] | I
o
[Co,(CO)s]
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n* T FTETA o UIq-FET Y § o qo n

Qﬁ . D T ok 0T 9T S &1 M-C o A€ HIsifel 998
Z c=0) % HE W UM SAaR[ A Hi Ug o Ea

g . D Feeh § TH FE G 9Ad ?1 M—C 1t 3T o1g o
. IRd d F&hl § ¥ TH solaed A hl e

R ST eSS 1w d T

T 9.14— FrEITA GFa o TErwAe Y 591 21 ¥1g ¥ fere 1 eTey U GefeRanstiord
ST ST F S T YA T B € S CO d oIg o HeA T

&1 T o @ (st 9.14)1

9.7 SURIERENCE faomm & St o Tt 1 ot T W STeeen W 9 | W S Thei

2Prest BT o HeA HUA 1 A 1 HH| WOM ok forg | feiss (Tenfre =1 fatem)
e 1 TRHATOT OTTcHesh & 9 T hl Wehe Hidl €1 36 TR, A g9 Fe 7R
w1 ifaforan &l &

M+ 4L 0 ML,

ql Wi 1 WM fS S B, ML, i faerm o /e St @l
Aferer el faerem o go org Al w1 e favet €1 8 @1 3| M
qrr=rd: foemes epeti @ o g st forre e, L, 9 wfaeagt i qen
- ¢ 3718 gfaeenfud g ST sTEr o fag g9 g faars stopet &t
SUe T 34 € q1 IR T freient i e yehR @ faed B

M + L 0O ML K =[ML]/MIL]
ML + L 0 ML, K, =[ML)]/[ML]L]
ML, + L 0O ML, K =[ML]/IML,]JL]

ML, + L 0 ML, K,=[ML]/[ML]L]

T K, K, 3% o ug9r: e feerieh (stepwise stability constants)
Fed 2 TW &9 H, U0 wWfae ferier (overall stability constant) i

B9 3H YR fora wend &
M + 4L 0 ML, B4=[ML4]/[M][L]4
TST: T Oy T feerish o Aea =1 Gay grm—
B, = K, x K, x K, x K ifus 9\ €7 §-

B, = K, X K, X K, X K, .....K

n

Ift T FREAEE S % fod F U H IIE o € A wH
frafafed 5 o Bt &

Cu” +NH, 0 [Cu(NH)]” K, = [Cu(NH,)]”'/[Cu”"] [NH,]
[Cu(NH]” +NH, 0 [Cu(NH,),]”  K,=[Cu(NH,),]”"/[Cu(NH,)”'][NH,] sl
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aAfRT 92a

Tl K, K, ¥ w@qfae feeli® (stepwise stability constant) @1
gy Tfaed feeisn (overall stability constant) & dei—

B, = [Cu(NH,))*/[Cu™][NH,]*ZI

HR G IR THA Tl &1 e Afumpd foram feriwl & 5@ e
(Pattern) 1 <uifal & foF =99 ohfter Tonfie feisl o A wed €1 39
ST | 9N ferw & A fe E—

logK, = 4.0; logK, = 3.2; logK, = 2.7; logK, = 2.0 alog B, = 11.9

SuEEHASH Afiehi & T fertes (instability constant) 1
foarem feeier  (dissociation constant) fa=ra feerie o ord
B 2

9.11 [Cu(NH,)]?" ¥Fa @ & B, F1 A9 2.1 x 10 §, 30 ¥Fa o T fomH
fei® & WM & UM SIS

9.8 SURAERENTE
bredt 2ot
ABA &M

SRS

SUEEHASH i 9gd Hew o & 3 A @i, Yg-diei 9 sfta s o

9 ®Y9 Y UIC S B q [IgeiTueTsh @, digeRH, Sifas yonfert, e

A A9y o A | 3! Wewl e €1 SR i e fRn e g

e TUTAS (qualitative) & AEAES (quantative) TH™S fagemon
SULEHANSH ARl o 3w ST €1 e IRfea i sifaferard e
Tq STl o A1 3T forel (favie €9 ¥ ®icle foie) &1 SuHegasH
T 1 % RO T S@ Bl ¢ FeRewd (classical) @@ Fifeh
(instrumental) faftEl gR o1g =Rl *T Y™ d 3ok HETHS
e 1 SATUR 2| TY SAfshtishi o 3@ &— EDTA, DMG (SEafoa
TMESTRIT) | oA -, FTHRA SR

o ST HI HORAT 1 ke Na,EDTA % TI¥ STHE 5N ol < 21
Cca” @ Mg”" M EDTA o @19 Wl Hepel oA €1 7 3
ST SAhe TRl T ehdl € Fifen shiowam qen Jriyem o el
o T feeis o T g B

o U H P Y@ Fept fafeai § S faeaw qen Ties o fou G
o= 1 ST 2 €1 SSreRond |, fedisE 9o St sufefd § Tiee,
RS ST § Halfod 8ot et foerd o Hesarse 94, [Au(CN), |
T €1 29 oot o i fietien Ties b gereh foran <1 Tehel © (Theh 6) |

o TH UHR ¥ g3l F1 IFGHW 3I9eh Tpal aAeh el 39 A: foefea
ek foha T Hehal 81 3N, SRS R I [Ni(CO),| # fafdd
foran <en @ den 39 ervEfed Y Ug fehel W e o €

o STHEEANH ATk Sd 79 H 9gd & Tecyul €1 YHW Weemw & foag
ST i, FARIRet, HITIPM 1 SUEeErsT AT 81 W 1
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Tuieh EHTeE, S foh SATRAIST o1 9Ee €, SF 1 Th STUEEISH
ifer 81 foarfem B, WEATRECITHA, AUl SReR FRE (anti-
pernicious anaemia factor), FEee H TH ITHEHASH s 2|
SHfereh T o 31 ¢l S Ikl STHeEASH AT SH— heaifess-A
(carboxypeptidase A) T @i TAeESS (carbonic anhydrase)
(319 JOTedt 3 IEEF) TEH &

o 3T SR TohHl | STHEGASH TR 1 STAN STReh! & &9 | fopan
S 1 Sereone, Yfeam wepa, [(Ph,P),RhCl], T fafes=m 3awh €,
S TehHl o BESSHIS § TN H S 2

o TSN W fHeer 3R Ties 1 SE[ U U STl o faerd | HT i
el 3eh Hepel 3! [Ag(CN),]” @ [Au(CN),] & fofer@d | 3
R A9 HE Afereh THAR 9 T 2l 2

o TIM-Yoq Wiewmw! H, fowfad &1 g8 fhed o1 Tomfieu (fixation)
TR foeam & iRt e smar @, S emeTEfed AgBr @ Gahel S,
[Ag(S,0,),]” e S § w2

o iUy WA | icle fafercar o Swdm o sifigfa 9g W@ 1S9 TH
ITE B /ST S e § faiet s | foeme erget o gr Se
e &1 SUAR| TH YFR HIW dAqT ARA Hi Aferwar &t
D-uffaeis den Suhdeiioem B oimel & Wy SugsHasH Afih
TR X R STl 21 EDTA i e &1 fawsan & Sw=R ® v fman
Sl B | e o e STEsHASH Aifieh T gig 1 g9 ®9 9 Ushd
T ST ¥— WHU-WIEA (cis-platin) qen eiferd e

AR
SUHEGAST ArTiTeh! oAl THIEA, SMMETeh SRS IR H1 Tk Hequl Te Aol &= 31 foet
T W W 39 &9 § g I o Forawd SEyd o Ated qe sTfvaesh Siaet o fawa H
FFURE foehfaa gg, Tramatien ST o &5 § foeern 959 qen Si9 gonferal § w1 w3 ol shifas
ekl H Hequl 7d: 3fic wt g€ 2

SUEEHANSH ARt o e, SAfafehaTt, STEAT T SATser i THeM & foly Teyg™ U, g grl
g e T ST AT oh SER, STHEEdsH AN § foRmE e wH) / S S YRR
arSTRartl (W Sersehdl qen fgdiees Sarstenar) 1 STAN i €| e fo=M i ey amn
T HANSTHAISA FI SHA: A (AR A SHEHG (UEHANSE) e hed & HHEEed & ol
T IYA I gL, T A IF STHEHAISH FHEl ki SATHA STewfaai o ar o wfersgenforal &1

HarStehar 31rsier faegial (VBT ) SUdedaisH AT o oM, Gaeh1d =IaeR qe SAfadig siepfaat
HT FHAAgEs Feiifad TEH a7 R o 7 fagid, STeewds AT o gawig Faer &
AETHS A& 3 | SFhel @1 © 921 39 AR o Y01 o o Gad § oo off &l el

fereet & fagia ( CFT ) SussHaeH Aifient o o shsid o Ty o d-hemhi shi Sl
Ft FAAT W fafv= forea & o g9 (ferrel =1 fag o7 Jd U 3ok g1 Uad U9E) T STeid
B Wae &5 9ol geiet & W d-herhi o faared (splitting) ¥ fafe= seiaeiter fa=m 9 g 21 5|
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51 1 e ¥ STHEHASH Hdl § {Teme o1 WAy 3TeH & d-Heeh] i foared Isil, 3T Jaeh ™
arept, et e Tenfae o Wl (parameters) o AETHS e § GEEd fierd €1 Wy, 98
yron T ferree foig emaw ©, orier dgifasr wicsal Sca= 3l 21

&7 RISl o HTq-1e el § ¢ T 7T S € STl o o1 e S €1 ferre | o1 o @
G Y g1 g 9 fore o | [ es Sal 81 7 fafire Wl (synergic) s g it i
T g R R

SUHEGAISH AfiTeh o T 1 G I59: T feerie a1 use: Gued feeriew (K), s1een 9Hu
T feerish () oF &4 | fohan Wl 81 Hieiiehiol g STHEHEASH AifiTeh 1 TIRTHIT Hiere THra
FEAM 2| STHEHAST AT H1 e fied o, Toed ik T=id 1ef 9 Heag o ¢l

SqHEgEeH AT agd Heequl &1 3 AR § Sta-yonfadi § wE w3 orel 9 T2 St wEyed
A TR F1 Hewqul SHHR W el 81 STHedis Al o eTgehd Yo, faverToee e s
WA § e S E

SFARA

9.1
9.2

9.3

9.4
9.5

9.6

9.7

9.8

9.9

TR HT ATTURONE o SMUR W STHREASH ATH § ST H FHEY

FeSO, fa@@ e (NH, ),SO, faca &1 1: 1 Hier sud o fasm Fe®” ot o1 & a1 € Wy
CuSO, awﬁamﬁﬁmaﬂl 4 HieR U H fagur cu® Al 1 qdern el Id1 g9y 94 ?
W%ﬁméﬁ@ﬁmﬁrﬁaﬁaﬁwﬁq g e, ferTe, SuaedasT e, SuueadsT
TEHAR , THICIEH AT BRI |

THER, fERq Ao IWIRQR foe | o areqd €2 Wed o &1 Seredl iy
Frafafed STaegasT T § ¥Iqstl o STieehivl 8id &1 Scerd Hifsi—
(i) [Co(H,0)(CN)(en),I* (iii) [PtCL]” (v) [Cr(NH,),CL]
(ii) [CoBr,(en),]" (iv) K,[Fe(CN),]
IUPAC Tl & 3R R frefafad o fad 331 fafae—
(i) IEEERTEETSR(I) (vi) THENEHEREEE(11)Tehe
(i) dreRmem Tefetae(ll) (vil) TR (e Hme(Il)
(ili) SEUETEREFRINE! =ieTm(I) (viii) BRI ETH(V)
(iv) drfrm SemEeioree(ll) (ix) 3EfHET F(I)
(v) U=NEHHAEfE-O-Hieree(I1) (X) U= e N-hiaTee(I11)
IUPAC 81 o ¥R W frefafed o geafen M fatae—
(i) [Co(NH,)Cl, (iv) [Co(NH,),CI(NO,ICl (vii) [Ni(NH,)/]Cl,
(ii) [Pt(NH,),CI(NH,CH,)ICl (v) [Mn(H,0)/J* (viii)  [Co(en),]”
(iii) [Ti(H,0)]" (vi) [NiCLJ* (ix)  [Ni(CO),]

SUHegAS ARl & foru gurfaa fafa= yeR w1 gHeEEde S geiag B 9o Yot % T
ERSURIEL

frefafen STaegasH g § fhae sanfida gamege gaa 32

(=) [Cr(czo4)3]3_ (@) [Co(NH;),Cl,]
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9.10

11 o Y1 SeeEal i HEEe aHRt—
(1) [cr(c,0,),° (i) [PtCL(en),l” (i) [Cr(NH,),Cl,(en)]

9.11fAfafed & aft ToEEl (SHfHdE g yavn) & §EET et

9.12
9.13

(1) [CoCly(en),l (i) [Co(NH,)Cl(en),]” (i) [Co(NH,),Cl,(en)]
[Pt(NH,) (Br)(C1) (py)] o ®ft St womese fafaw| s | foha oo SHmesea i ?
et wIR gethe faes (el T ), fefafad deor suta 28—

(i) e 9RRrm wqeiNEs & Wy '

(ii) el Ui FNEe o Ui SHETe 8 O STisk Wi aRumE s gHesy)

9.14 SR Tehe o A fIe== § Seftd KCN i e § e W 994 arell SY9eSais 91 5491 gHi 2

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

9.29

< 9.30

79 foer | S H,S 79 Jaifed 1 St € @ i Hewise 1 STET Fi el 9 Bi?
HArSThal Y fagTa o UR W frAfafed STaedas™ 9dl | sTE i Yehfd i foee=m sifve—
(F) [Fe(CN)l"~ (@) [FeF,l (M) [Co(C,0,) () [CoF,l
THAR fohed & § d wereh o faare =1 oA o fae fo smmw

TRt Gl = 82 god &9 e qen et & fore ® i T it

foreat & foared =it o 27 SUSeHaST Al § d HEH F1 Ao o A o 0 % STHR
W HE Freffd femen smr 22

[Cr(NH,)°" sgssma & Safw [Ni(CN),|> fgashia, 9aeee #0?

[Ni(H,0) > 1 foerm &0 & Wg [Ni(CN),” &1 foerm A 21 wwemu

[Fe(CN) " @ [Fe(H,0) ”" o a7 foerri o 1 = 2 81 =2

g ATl § A& i Yohid i fae=mn Hifsg|

11 et o Shid HIq ST hi ST ST, d Shafeh] i SIRARU T8 ITHEHANH e Jacisi—
(i) K4lCo(C,0,), (iii) (NH,),[COF,]

(ii) cis-[Cr(en),CL,]Cl (iv) [Mn(H,0)4lSO,

=1 Ggpell o TUPAC = foifian qen stferdiento srareen, soiseiten fommg iR Sudegds ge
3eIsU| Hepel w1 Ffom WA aun gatd ol ff adermsu;

(i) KICr(H,0),(C,0,),1.3H,0  (iii) [Co(NH,),Cl]CL, (v) K,[Mn(CN) ]
(ii) [CrCl;(py),] (iv) Cs[FeCl,]

STHEHASH AT & faead § wnfae o o s g €7 Tghal o LA i gefed s 9
FHhI I Ieai@ FHITST

il gY@ T aeqd B2 Teh S0 i)

TF T Th S <7 g¢ Fefafed ¥ sugesasH difmewt w1 ofaeer w1 S e wifm-
(i) 9 yomferat (iii) foreetoomeres @A

(i) @Y w@eA (iv) wrgati =1 femtoyar w4

HFd [Co(NH,)ICL, § faerm o foraa stem Sc=1 =i—

i) 6 (ii) 4 (iii) 3 (iv) 2
frefafed sl o 9 fruds gawia oMl &1 7 waifasw gm?

(i) [Cr(H,0) 4" (i) [Fe(H,0)J”" (i) [Zn(H,0) "

K[Co(CO),] ¥ e i siriihion T& 2—

(i) +1 (ii) +3 (iii) -1 (iv) -8
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9.31

9.32

o o watfuer Terh Heget 2—

(i) [Fe(H,0)J% (i) [Fe(NHy) > (i) [Fe(C,0,),]°  (iv) [FeCly>
Frrefafad o fore gva wehTer © SYeRI 1 quTeed 1 Wl ohH A B2

[Ni(NO,)gl ", INi(NH,)g” . INi(H,0)g

AT LAl 8 TR

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

(i) [Co(NH,),(H,0),IC], (iv) [Pt(NH,)BrC1(NO,)]

(ii) K,[Ni(CN),] (v) [PtCL(en),J(NO,),

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

(i) BFAUEH eI FAES (iv) WRmEW ZEemReehie (1)

(i) U= e () FANES (v) TR Soieteee ()

(iii) T R (I (vi) SETHHEFARE! (A ) =i FaEe

(i) TE9e e faue Sl SN SAEAd U8 SH9el 9aeEd 1 Yo 9HeE dAad | ol
(ii) < oo FHEFs faeme i

(iii) SnTHdra (wwger-, fauer-) HEee G99 2|

(iv) <@ HuIfea Same@d G9el €1 (Hohd— ST, SEH Td ey quass)

S HHTETE St § foeid gieht T 31 30 € qen 39 wehr Tt sifiheient o fomt &9 9 arfuferan
F T

[Co(NH,)_BrlsO, + Ba” — BaSO, (s)

[Co(NH,)_SO,IBr + Ba” — ¢ stfafwan =

[Co(NH,).BrlSO, + Ag — i aifufsan et

[Co(NH,).SO,IBr + Ag — AgBr (s)

[Ni(CO),], ¥, Ni ! SierishivT S7oen ¥ § Sk [NiCl, 1>, | +2 €1 CO forre 1 sufeafa
¥, Ni o 3137 d Teiaei g7fad &1 Sd & Rg CI U 3ot fomrs B gafen srpmferd seiaeii
Fferd 81 T Tl

CN (vaet ferr) #i Sufeerfd ®, 3d seie Jfad & S € qen Shefel T i seraei o=
T T TR ST dsp’ & T AN Farh Foped o1 ¢ H,O (o fere) =t sufearfa #, 3d
TR Frferd T @101 TEH TR sp’d” € A9 STel-hersh Topel dl © fEH i srmferd el
& A1 T oA ATGIh A B

NH, ! Sufeafd #, 3d geiae fad eid € qen o9 9 & ok d-F&h d'sp’ T | AT T
[Co(NH,) 6]3+ o IR | Siaiie %eeh (innerorbital complex) &AM 2

[Ni(NH,) J*" &, Ni % STheor STl +2 & T 38eh! SofaRie o= d & T 9620l sp’d’
£ 9 E-FEF TP I 2

e SepTd o T Wt dsp” §1 3Td: 5d e W SUTEerd STfeid el terd el Th
o d e dsp” GHT & fow R T 34 #1398 YR 39 g seide e €l

9.11 wuy foaer feerier 1 WM THy Tenfae feorieh o eohAra © s1eriq—

1/, =47 x 10"
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