ER&

Y Theh oh 3T oh o8 3T—

STHEHAST AMTeh! o TR o Fagid i
SIframonsti o Hew i TWHI Toh;
AT Tdl hEE WHY e, fae,
SIS0 T, THICIed o deieiiesd
ECRIEIICORS ClkeC
STHEGASH AT 1 W Tgia o frem
Trﬂ"f!:léh_'ﬁ;

Thohseh! STHEGASH AT o T o T
fora gehT;

ITEEESE Afen § fafa= ger
T i IR Y Feh;
HerTehal e qe feheea & fagral &
YR W STHEEASH A § e
1 ekl I qHE Tohl;

ITHEEAST AR o T S
Hohl;

frer Se o SuEETEST AN & TeE
I SHART Il THS Fehdl|

9.1 SURERENGH

frent @Bt
R el R

T N o

SUELIS SIS 21 20

“IumETalST iRk T TSR d S RISk (AT adr
ATt SEr F TR w9 817

T o o Tk | T 1dA R foh WoRmw TR W€t ge
¥ oper difiter ARt ©, fFW o1 AT ST FOmE Stere
S e1upett 9 ufiEs @d B enyfre wiRkefie vrssreedt §
A SUHEHASH difiteh Fead 1 SUTEHISH ARl H
T ek TehTeifeh TEE 1 Ueh Heequl Tl Aol &
B TEERF e Te Afvae GO 1 7S UROnSt 3 St s
o SffeF Sshl 1 HEYUTCl i G AN ST HiEE ¢
FARIhe, SHrefed qon faerfm B, shaer: Fifeem, s
T IS o STHEHASH A &) fafaer ogerd wepsi, Sifie
SARHI q vl iRl o SuHEEASH Al w1 STEN
B 81 [T, aS-TE aen Sivy e H fl STHeEEeH
ikt o ek ITE B

geyuH fe aafier stethe o (1866-1919) o SUUEEASH
HAfirept 1 GETR & Gau o A0 fo=m gfqufed feu) =i
I SYEEHASH e ST qel Ih! ooy &are T 3ok
Gifiter qeN TEMEE FEER h1 HEE WA dehl gRl
s TR ok 9 U o o fom wrafier wESTeRar
( primary valence ) a1 fgdisrer GHISTehar ( secondary
valence ) &1 9RUT Gfaufed w1l fgafll s <9 CrCl,,
CoCl, @ PACl, ¥ ¥1g 3 H Wefieh FAsehdl Shasl: 3, 2
dq 2 Bl HlEee (1) FANEeS o ifTan o @ o+ fafa=
JAifiept | o8 I T R HE 99 W Seh e | feer




eee faem sfuer o TeM W 8 FiNES 39 AgCl o ¥4 § s1aaifid

B 9§ qe % faeed § 8 ® W[ 2

| Hid CoCl,.6NH,, (iet) 3 "Il AgCl 3T 2
| Hid CoCl,.5NH, [[iereiifed (1)) 2 Hia AgCl < 21
1 Hi CoCl,.4NH,, (337) 1 Hiet AgCl I 21
1 Hie CoCl,.4NH,, (S7T) 1 " AgCl 3 2l

SWe YeToTi e 3 ATkl o foerai o =retehal A9 & IRomET i =
faigel o MR W GHEET S Fehall 8 (1) Ifferan 1 srafy o o fiemerz
B: O (FANEES ST A1 STHAT 3T9] 312fa 1) hialee 3T ¥ I gC AH
ST @ (i) AT HT GROM 9.1 W T SFIER GG feran s, foew
TEhash H UMY WA o1 Thel o & S sifuferen =1 afifeafeal o
foeifera €f et o 4 u1g eeE o WY 2 wuEl w1 gen w fgdas
GarsteRal A fean; 1 gl Sl o g w5 fgdiae SR o @)

AR 9.1 — iaree (I ) FARTZS-THAT Hhell ohl FHhTuT

w
RISl
Heretifed

3l
St

T faeem =etRar way
[Co(NH,)J**3Cl" 1:3 fagd sroea
[CoCI(NH,)|>2CI" 122 fogd erqerem
[CoCl,(NH,),]*Cl" 1:1 forgd eraerem
[CoCL,(NH,),]*CI" 1:1 feR@ e

Ig M 3 arg € fF Tl 9.1 # sifaw < ARl & gerqadt 97,
CoCl,4NH,, TH ¥, W 7o fa=r € t8 Aife sde@a (isomers)
FEdAd &1 IR J 1898 W SUHGHANSH Aifitenl w1 Tagla wea fopan =
fagia =1 qe7 sifquroe frefafead €

1. SUEEEANH ATl o Y < WehR 1 GASRaT 9l 8— Wt

qen fgdterh|
2. Wit HASIRAIS HHT B9 9 SEAAT el € a1 Bl !
BN Hq Bl 2

3. fodioer GASRANT oF-SaHIa Bt €1 3 S 10 tere FomcHeh
AT g HqE el 21 fgdiue wAiSd SuEeEdsH we@
(Coordination number) & SR& Bidl © T gHeh1 W fohddl org
& fore mra: fifvea g 2

4. g ¥ fgdiae daeha § STefd s e fafv SuweddsT e
& ey feptom o fafite w1 9 orafted T 2

ST AR H 5 Yo hi b sAawesii hl GHad Sgtheteh
(Coordination polyhedra) %&d 21 Tehiss o fordl fomefis Heper qen

TeehIs3eh o aed forfd 31, ufd 3@ (Counter ions) HeEad 2|
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SEEe0r 9.1 Sl faerml # fare e frefafed demt o onum W Frefafad St o et w
fedtas FaiSTenar el

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

\Y]

g () fgdoe HaSear 4 () fsfas Hawerar 6
(i) Tgdaes Harspar 6 (iv) fgdaes dasepar 6
v) fgdioe dasear 4

9.2 SURERENGHE
Qe A
JEl P

qfRsultee 2w
a Ioteht

WA foae 248

3= 7 off eifuumon § for dohmor qol o GHd AfThl ¥ gmEe:
ACHThE, TqVRCR o o HHAS! SAHfE uE S €1 36 WK,
[Co(NH,) ", [CoCI(NH,)J* 72 [CoCL,(NH,),|* ' Sanfafe sTeshere
&, St [Ni(CO),] 92 [PtCl,]” Shawl: Sqvheiehid ael o gaaet 2|

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

CoCl,-4NH,

PtCl,-2NH,

S = O N N

fg otaur a9t Hpet ® 3

fg oeor qen Hepet S €1 < A TEY SAferen Tt AifiteRl o wEHe
31U (stoichiometric ratio) ® @fad g @ od €1 qenfy 3 fu= € =wifen
fg a1 SR emee, KC1.MgCl,.6H,0; ¥R @&, FeSO,.(NH, ),S0,.6H,0;
Hrert, fhewdt, KAI(SO,),.12H,0 € S | qoiey | Wero s |
fa@ifsa &1 9 €, W K,[Fe(CN) ] # Sufeer [Fe(CN) " Hpa 311,
Fe”’ den CN™ el ¥ feriifsra =&t =il

(%) SUHEEAST Ul a1 §Uad 9= ( Coordination Entity )

A ¥1q TRHY] AUEl 3T § fhdl Tk ffv=a e | stafud s steran
370] fireTohs Uk STHEHArS Tl 1 Fmfor e §1 s<Rend, [CoCl,(NH,,) ]
Tk UGS Gl © T e oA i it st qen 6 aeiigs
e | B #1939 €, [Ni(CO),], [PtCL(NH,), ], [Fe(CN) ",
[Co(NH,),I”" @nfz |

(@) HeTa TRET/ 3

el STHREASH T o, WHAYSREA S T (e 9@ § s Al 9iel
T ek T st =reen ® ufteg Tl €, hla T STeeT TP HEar
1 e, [NiCL,(H,0),], [CoCl(NH,)4l”", T2 [Fe(CN),* ® hsfiar



TR HT S TAEY o HIFGH Y91 o T S W THIE Torersd | 12 fidqar
1866 H g3TT| TRIN THIFH 1 1L Fleige (SHAT) ¥ IR foman on @
(faesitete) o gof faran STef 3=i7 1890 H Sfaeic o wiemiel | e geioH

e ShTsiTTeR ATThi o TON | TH=Tar ol THEREd1 o SHR T e TR

TR A< B% o Agoheishid Siad AT oF f95Id ol faga 2 36 AEeieH o fae ®idnd fhal
R A wlifdes AISEl % SMUR W Heped AT oh Yoo ud forgdia o § SR w1 <A o
o, g A € wBelt aR F5 SuEEEASH Afeh | o1 Fuithdr &1 @iel il 29 a9 % U H & 9
1895 H Y@ o foFeeh Blodhel H WHER a9 T | TeHhe IR T TWET aon fiamemsh |
ST SUCfeE ¥ STHegars Al o fagia #1 fawm afmfad 21 97 aRadasr fagra, faad
T A TRAOLE qe TS o St SaE H TeE i €Il ©, FHEAE], helel oA od i 31 (1890
¥ 1893) H yfauifead foram o7ae 99 Sfaq =M 319+ AU o= &1 ifiqe & o fau stavas
AR TR TS o | dia fhan 9 9o g W o 9= et & gead
STHEEasH f9gd W fht T wF & fag 1913 # F9d AR W g3l

CH,C—N

CH,C—N

__CH,CO0’

CH,COO"
__CH,COO

CH,COO"

THIYY EH A Nio, Co” @l Fe, €1 g7 skl At/ sl ogd
A off el S R

() T
SYTEEASH Tl § HEld THNYEHE ¥ UReg A 31edn 9] fore e
g1 9 T ST B Wehd € S CI, B ST @ Wehd € S H,O A1 NH,
I 7] &1 Tehd! & ™ H,NCH,CH,NH, a1 N(CH,CH,NH,) ), 12/ J&37]
Ff g1 Thd & SF 9

ST T ferTee, o1g S1PF ¥ T <1 W] 51 UReg &6 ©, S Cl, H,0
I NH,, d foire T#ad¥ (unidentate ) Feamm g1 @ foire 31 @
T R IREg & FhdT €, S H,NCH,CH,NH, (TIF-1, 2-SEUHM)
el C,0,” (Aete) , it fome fggay ot < w foree & ok T
AT SufEerd &, S fF N(CH,CH,NH,), | &, qf ferre sgequ searm
1 Ufreiitersiriey wEies ae (EDTA™) T He@qul wesq (hexadentate)
forre 21 € &1 AESIeH qe =R SeRdiST TEE g Tk sheid Ui 3o °
IS Hehdl 2|

T T fEEq AU SEER e e < = ik S TS R WA
T & U 3P W eEed o folg il €, @ 98 shieie (chelate) ferre
FEAM Bl TH SUMeN Rl 1 gen fae & equar @ efefad
(denticity) wgardl Bl U¥ Hepel, hieie HFel (chelate complexes)
HEA B A 3 TH YN o Uhaql fore Jod Gopall § SAfeh Tl g
Bl (PN & fou @ g 9.8)1 fore, S < fo=1 weEmE gR g Gk
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M<—O—N=0

M<— SCN

M<«—NCS
AT TIETE

Wﬂ@mﬁﬂ

2, SU SWIEHl Hordt (SWEd ferrs) wed 21 Ut forre o Sewwr @
-NO, @21 SCN™ 31| NO, 317 ohald ¥1g YHIY/EA § o1 @ 8o
BN el s g GARTd & Gehal B1 THI YHR, SCN ST Howhl
A EISH TCHT] R WA &l Fehell 2

(9) SUHEHAST W& ( Coordination Number )
TH GFd | H1q TP &I STHEEASH 9= (CN) 399 ety ferrel o 37
Tl AR ki H@ % SRR Bl ©, S Hid O1g e ¥ 9e gl
SN, Wpel 3T, [PtCl]” e [Ni(NH,),]>", ¥ Pt de1 Ni
STEEEASH & U 6 A1 4 T1 T YER Gpa I, [Fe(C,0,)40°
3R [Co(en),]”", ® Fe 3R Co Il ! TH-= W& 6 & Hifh C,02 Tl
en, (TH-12-3EUHH) f@RR fare 2
Tl 98 S o1 Tavas € T Sheld WAyRe i SudEEaSH g
HEE YA TN feire o "eg a1 ohad o (famn) o7&l &t 9@ &
AR W & Freifm 1 St 21 Ak faee den g wHAmySE o Hed
n (UE) ST s B Al 5= et T S

(=) 999 Hed ( Coordination Sphere )

HEE WAy A W S foel @ Tw wies ° fon S e aen 3 @
et WW™ Hee (coordination sphere) Hgad &1 AT T &
sk o ol fod S € del ¥ Wiaemsd weend @1 Seedond, Hehd
K,[Fe(CN) ], H [Fe(CN)"* TH<a Hed ¢ o1 K~ 9fd 312 2

(9) 9u=a sgwhda ( Coordination Polyhedron )

HET Ay A § e J8 fore s w1 fKepeem e (spacial
arrangement) ! HHF dgHeTh Hed &1 STH STCHeTh 1, S THAA qe
TR A T W%Wrrzf [Co(NH,)J*" sT=®a=™ 2, [Ni(CO),]
SV € a9 [PtCl,]” @fﬂ'ﬂﬁ?ﬁ'ﬂ%lﬁﬁ9 1 ® fafs= o agwheteni
1 3Tepfaal <oig T )

L\M/L . "L Lo, | oL
N1

Eukerro Frentofta fakfire ot fodfirg

feor 9.1— o qo=g agwcrhl #1 STHlaal-M 519 WAy SET %1 o L ThHRqR forrs i gafela &t 21

WA fo 280

(1) ST UTHI] TP STTSRARIIT &

Teh Hepel | Shsd THIY] § WS Wl ferel bl Al Sek Wigt o geiei et
Hfed g1 foan S @t ST T R Sufkerd STeeT i ST o 9@
FEd | SR H& i STHEHASH Tl o 9 | Sheld A o Hohd



9.3 SURERENGH

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

TA AR, ST &
SMYR T &l

9.3.2 Uehchgehld
SUHEHIST

Hifirent T
AT

o FY hew H YA Sf ¥ <9 S g1 $<eRns, [Cu(CN), - § Hiw
1 SATRIHRT 3k +1 © 991 39 Cu(1) foman s 2

(3) THIfesh qdT 3Eieiieeh Wehel ( Homoleptic and Heteroleptic

Complexes )
Tepel TS oI TRATY] Shelel Toh WehR o <l T8 § I[ET @l €, Seeund
[Co(NHS)6]3+, BHiiesh Hopel Hhead &1 Hepel T o TWH] Tk §
Sfereh FohR o 31T GHEl § 981 B €, 3aene [Co(NH,),CL,]", s
Tpel e &

SUHEHAS W |, foRd: gHeEFel W foer #d w5 gl 9 T Rl
TEfETe qen GeTe aiieh U fore oh feTy ATHehiol o1 9gd Wec ¢ | SUEEHISH
Tl % G 91 S AW AT T ¥ F FRAVHA I E WR TS Uwlse
it (IUPAC) w1 i@t ® e )

AT 1 G ST Feed Y Gefed SR G sl G qen ge ®9 9

Weh T 1 Teh CHishl €| Uehohgehd STHEHANSH Tl § Teh ohald ©q I

2 81 g Torgd wue Frefatad fam g9 e e—

(i) wdgem heia TR ferar S 2|

(ii) degvard forel &l SR aotaren o oH o foran s 21 ferre w1 feafq
I 3Tew W AR 7=

(iii) wgeq forre ot S avferen o oa o ford S €1 Hehdier § fora
g folire o Uom 18R &l M H W@eh el o ohH § SHeh! feufd
Frefftd =t St 2

(iv) TYol SUHEEAISH G, TS & 21256 7 &1, ST G i Th [EhSh
H foran St 21 9% ferre SgwRans & o, 3k Al i wigw | fored
g1 HerareR o for@ ferre w1 ot wies o forad €

(v) 99=@ Hed u1g e famel o gl & 7 T T siel Sl

(vi) o STETRE STHeEasH 91 1 g forr ferdt wfdema o foaed ©
SUHEHASH T o STA¥ & ShISeh o a1l 15 IR Teieh (superscript)
& &9 ¥ fomn s € e ved Sy w1 gE R R sy w1 fug
fered €1 sq@eme, [Co(CN)J”, [Cr(H,0) ", anfl

(vii) @ o STEY i ROMEH & AE9 ¥ Hdfera fohan s 21

SUEEHASH AiTehi o W AMMTeHsh AHHL0 o THGId o SHR T ford s 2

9 JHR o4 o =N AR S el &l Tearh 37oh A I U1 Hied

o o W ¥ I gEes R W € SueesdsH AT o e §

Frrefafaa f=m v gid 8—

(i) ¥FEA Al WO A W ¥ HiE ot SAevE SudeHdsH o |
TG YA 1 A foran S 2
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Te— 78l 78 A 7 AT &
fF &7 2004 5 IUPAC
BT &1 TE srgerar
& ST{UR  HUNEMI
forret & am & ofq &
g8l (- ido) el &,
37d: FART HI FANRST
ferad 2

Fe— 78l 7€ 4 3 AT &
o e 9 FHome S
4 & & TP & 4
T & et g
gge & am = 8l

WA e 282

(ii)

A T AP o T8 9§ Yo ferel o AW auiHen & %E H fad
ST Bl (7% dfehan g fore o faada 21)

(iii) SRUMARTd forrel o 9 % #d § — o oFdl §, SSEA del AR

(iv)

(v)

(vi)

ferTel o M el 9| F9 9ER B, S H,0 % oY e NH, %
fore TafF, CO & fou wmEifa qen NO o fou Areeifae| el o
fag () o fomn s 2l
g ITHEHASH | | Tk & YR oh foFe 9 | T § e 3l
T IR T IWH o fau IR 9 ¥ @ TR, @ AR IR (TR)
T ft 1 21 5 fae & 9m  enfers 9d @ @ a« fo, fo,
Seifend affE oIt (U) WIS Bid @ au U¥ forre e o fer@ s
&1 <Y, [NiCL,(PPh,),] T T8 &—

TRFANTTE (ZEiTThieR ) Fohet (11)
YR, ROTERTG Tl IITHA STHeHdsH 9l § U1y i eI
e i T Fhl § HISH § T 2
IS Hepel A Teh SFEA 81 dl UTq o1 91 =] forad & i e b1 7
B 21 SNy, Y| Hepel 3MEH | Co Wl whidlee del Pt i
AT Fed B I Gopet ST Tk HOMIA @ 1 g o A o o |
S - TE (ate) TR S €1 SAENH, Heped O [ Co(SCN), |-
o Co &l Hiae HEd €| F3 ugeli & I 9o Gpel UM o M
H w1g o Afed T8 g e €, Sqeoned, Fe & faw %

(vii) SETHIF Gepel 1 AW i Hopel ¥ W1 wifd @ fer@n s 2
Frefefiaa ST STREHAIS AR T AR YU T HId §—

1.

2.

[Cr(NH, ),( H,0 ),IC1, s % freferfaa grm—

BRI (111) TS

T Gl 3P & g | €, S Teh oA 21 st oot e
& AR T forre tean fame @ 4d ford S ©1 <fr 3o =
FANEE T T STFAT Tped M W +3 0 €1 =zl (< Aifis
AT 1 3fe T SIEA B) Hehet 1 W e e den farel w
SUTEed STERT oF STUR W o7 i SR WA i TUMET 1 ST Fehdl
21 36 SEEwl § weft fere SerfH o1 B ora: shifeEd o tferdieR
3 R B S Hepel P W SR SO €, T8 U8 + 3 2
[Co( H,NCH,CH,NH, ),],(SO,), &1 W\ TmAfafea grm—
feg(uem-1, 2-SEEMA) S (1) Hohe

TieHTU— T S10] | Gothe Wiqema €, it @l diF Hothe 3 &
Sfeet i o srfud €, 37d: Yoieh Hepel YFIEA W +3 eI B 3ok
Afafierd TSA-1 2-STEUHH Teh ST 319 €, 371d: Hopel ST | shislee




1 AT T +3 € B =eT) T8 TRl © T T st Aifen
o T8 H el Wt oA SR RO 1 e el <9E S

3. [Ag(NH, ),l[Ag( CN ),] & W Ffatad grm—
RUEHAMEeR(1 ) SEErAeTsZ(1)

SEE01 9.2 fefafad STgeHasH Aifitnl & g3 fafan—

(i) UEHHUFeTaeREeh e ( 111 ) FANES

(i) drefem rEeireisehe(Il)

(iil) TR TRt (1)

(iv) SEFARETaE(TSH-1, 2-SEUHA )shiaree(111)
(v) TR (0)

zer (1) [Co(NH,),(H,0)CICl, (i) K,AI(C,0,),]  (v)[Ni(CO),]

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

@t 9.3 Tefafed sugegdsH Afiekl & [UPAC 9 fafen—

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

g (i) SEiEeREMEe-N-wfeTm (1)

(ii) drefarm TEsiedaeich e (II1)

(iii) SEFARESITH(TIT-1 2-SBUHA ) w111 ) FAREE
(iv) UeNEehEeheee (1) FNES

(v) TR TemaEEHeehEcee (1)

aGAfEd a2a
9.1 frfafEd STgegdsH difinl & g7 fafau-
(i) TUEeRTEmEee (1) FARES
(ii) weferEm IgmEmEfEfree (11)
(iil) fem(uea-1, 2-SEudH)HIHR (1I1) FAES
(iv) TEFsifeEiieREiz-N-ifete (1)
(v) SEFIRfEE(TER-1, 2-SEHR)wfem (1V) TEge
(vi) SEEA(II) THERHesE (1)
9.2 frfafaa SugedasH Aifiel & [UPAC M fafau—
(i) [Co(NH,)4ICl, (iii) Kg[Fe(CN)] (v) K,[PdCl,]
(ii) [Co(NH,),CICL, (iv) K,Fe(C,0,),] (vi) [Pt(NH,),C1(NH,CH,)ICI
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9.4 SURIERRNGIET Tl T8 = wud s Ak e € feh Tt g g e € W

;5 T[S 1 e T it ©1 WATIET i U= eqerwenati o Rl 3ok Wh

Aot 1 Ffereh fifder Stere TEETTE O H faeTan el 21 SudeEEsH At o

A=A aAcq T Y YR ! HHEIEAT A1 B ST W Yok ol YH: Fiawieta feman S
Herdl 2B

1, Tafaw vura=Ear

() ST FHEEEd (@) yau gHEIEd
2. GUOATHG GUIEHET
(%) St THEgedr (1) AT HEIE

(W) STHEHASH qHEFad CIRENIRERISER L IEREI]
Totferdter TEEal o TEEE T o TEEE e THE € § Wy ST
fop -t et = it €1 ST quegel o e fu g © 1 e
HHEFEl &1 v foaR 9 9 R S @ R

9.4.1 <TiTdrE TH YN i GHEIE e Gl § U Wt ® T ferrel i fae

T S ST G9d B Tehdl 1 39 YR oh HeER o JHE S0 4 9 6

STHEEASH H&A 91 Wepell § WT S 71 [MX,L,] T (X 9 L ThaER

cl_ _-NH, farre &) o o THael Wopet § < X fore wWae (cis) WWEEE W qE-qH

o SN T2 @ € o fauar (trans) SHEEE ¥ TH-qE o fowda St e 9.2
wHay  gHEEd  (cis) H e TR .

o . MABXL (S&f A, B, X, L THEq ferre €) 93 ot g9 &R o o

>Pt< : A Fhel oh i FHEHE B— 3 THUel a1 T fauey| 379 S9! §EAT

H,N cl T 1 T T Fehd €| TH Wb 1 FHIERE] Squher [ SAHG § Hee

fausl wH@@E  (trans) W%W[szLJHﬁWWWﬁ,WQWX@—@
R 92— [PUNH,cL) 3 O weae o o = G o wha € (fet 9.3)1

ST gaETd . +
(gH9er w9 fauer) Cl —\ Cl _‘
NH, \(|:O/(;1 NH, \(|jo /NHS
NH, 7| SN, NH, 7 [ ONH,
NH, Cl
A9 HHEAS foauer  wHTeEE

farg 9.3— [Co(NH,),CLI* & Sifidia qaEas (qqqe 19 faqel)

TH YR S THEATA 37 Tl # off WE S € R 9 [MX, (L-L),]
g 2 qen f5 fge@R fore L-L @i €)1 S<meomed, [NH,CH,CH,NH,(en)]
o (fad 9.4)1

[Ma,_b, | ¥R % STHEH SHHEHArSH F1 514 [Co(NH,)4(NO, )| H
Th 3T YR 1 ST Fee@ed 9 St 81 4K Tk & ferre o i fereard
T[T RHT] STCHAh I Heteh o bl W & 8 a wetehid [facial, (fac)]

WA foae 284



HHTEEET 9 e €1 A€ 3 diF < WA STl o yadd W fd g at
@itk [meridional (mer)] THTEASt I B0 21 (Fa51 9.5) 1

(|:1 cl cl NH, TH3
e O,N NH, HN NO,
e n/\ o /\ | /\ L = O<
g en\/ Co\jn oNUR| SNH, oNT | o,
€n TR [T (fac) i'@T['\?Iﬁv_ (mer)
T gHETd fousr qoEEd e iCpC eI
ferd 9.4— [CoCly(en),] @& SfdId GaTEe fora 9.5— Co(NH,),(NO,),] & ®T® (fac)
(99987 ©q fager) e @ (mer) GHETEFE!

SEE01 9.4 ITTHART Gl T g f9=1 TR o THER forTe i o1g o ¥ S w,
ST FREged @ T g9 2

g6l TqehAehd Hepd SATHAE HHIEFe 181 J¥0id, Rifh S99 ohald ©1q T ¥ S8
T ol w1 ame frofaal g § wh S gk 2

9.42 AUl HHEIGAT Y FHEE TH-TR % 0 Ffaa e € 5% Th-gm W sremif w1
foran <1 ekl 3 wfdfeis ®0 91 T (enantiomers) %ed €1 317
A A S Th-FR W AR T8l R ST §hd, gt (chiral)
FEAN &1 A T T IFE0-¢av yoich (d) R et (1) FEAW §, 98 39
o W fAeft e ® 76 3 gaumrdt (polarimeter) ¥ Tude yfed gt
fora faem o 9fvfd #7d © (d <€ T Sfold s € o 1 1 |/E) | FRaw
FHEEE W w9 U fGEQ fore qe Tewash i Hepell § U St @
(fs 9.6)1 [PtCL,(en),]”" o HUM SUHEHASTH HHE H ohoel HUS &Y
Yeh1f¥Teh TR <9 & (et 9.7)1

3+ 3+
en ! en
e 9.6— [Coen),** @& yau (/) _l k?
AT (d d9r 1) enz>Co\ : Co/\en
L
faror g Fvis Ty AT

2+ 2+
| : cl |

Cl .
Cl : Cl
faa 9.7— a9, [Pt CL, (en),P* & e/-\llt/ ; \ | /\

Yo GHETE (d 9T 1) n\/t\w (/)
e o ol cn oy



S&EE0T 9.5

SRER0T 9.6

[Fe(NH,),(CN),]” 3 SHIfHde SHE@al i HEqm <315t

NH j NH, _\_

NC\ = NC\l _CN
CN NH,
T gHETd fous qoEEd

frafafed < STEeast 90 | ¥ -9 FERd (Y0 qoiw) 72
(&) |HI& -[CrCl,(ox),]>
(@) fauer -[CrCl,(ox),]%

3 T ITHEHASH T T YRR ¥ YERid #1 51 9 § —

ox? TS_ 73_
N N
(jr\cl N | ~_

ox

(%) wAUF [CrCl,(ox),]|* (@) fawer [CrCl,(ox),]*
T I A G (F) FHIE- [CrCl,(ox), > e (Yau i) 2l

9.4.3 SYA TUEIEAT SHIEA T Jo SUEREAS Al | e GHEded ¢ Sl 1 39 FhR

9.4.4 IUEETHAST

9.4.5 33MIA1

WA foam 1286

I HHEIEAT H1 Tsh el IR0 8— AREEE e, NCS, g bl T
ferre AgeieM g o1g ¥ dfud 8 R M-NCS a1 9wl gR dfed g
M-SCN d g SiFE 3 [Co(NH,),(NO,)ICL,, §Fa § 3§ TR &
IIER h1 @il 1| Gopd, ooy Tere foe sAfedsH & g’ (-ONO) g
Y S[eT Tedl €, et T k1 gl & den o rserse forre reest (-NO,) &
TN U W Yol ®, Wel 7 W e g

forelt Fopar o SUfked 9= uigetl 1 Y™ Td Homae STaeddrsH w1
o ey forel o Siafied § 39 Wb i HHEged 3= Bl ¢ Hapdl
[Co(NH,)4][Cr(CN) ] S8 T 33 8, f5ew NH, ferre Co™" ¥ s
g CN fare Cr’” |1 58k SUEEEESH HEEd [Cr(NH,)[Co(CN) ]
¥, NH, fame cr’” @ 3 & 9o N fare Co””

V& fRdt 9 H 3TH1 qfdeeH wWE T gfad farre @ qen fedt ferre
i ity Y Ten 3R foeenfya forre widemm s 9ok, @ 3@ YR i
THEFEA 3 Bl 81 HFd [Co(NH,),SO,]Br @@ [Co(NH,) BrlSO,
S FHEFEA & SR &




9.4.6 faaTawRAST

S Sl foerEs o 9 W YgH ST @ al 39 YRR HI GHEIEd ‘BTEeE
TUEIEAT’ el 21 T8 AT GHieedl o 99H 2| faememas gurers

HHTAIAAT
H ohelet 3a1 3T Bl § o Tk quege o faetess o) ong oA o fare
& ®9 G dien dfud war @ qo1 TR q9eEd o fode o) Ggd o
foreet Soeh ® W &9 9 fowme W 21 39 IR h Th S d—
THFEEEA [Cr(H,0)4Cly (S7) qen THeT foamEwAST wHTEE
[Cr(H,0).ClICl,-H,0 (5-31) |
aGAfEd a2a
9.3 fr=fafead el g/ TR THETEd 1 YR aqesy a0l 3 guagdl i 9= aF1T)
(@) K[Cr(H,0),(C,0,),] (i) [Co(en),]Cl,
(iii) [Co(NH,),(NO,)I(NO,), (iv) [Pt(NH,)(H,0)CL)]

9.4 THSH! T T fF [Co(NH,),CIISO, T [Co(NH,) SO,IC] & Faed &

9.5 SURIERENGH
et I
SIS

9.5.1 WAISThdT ITT&el
Tagia

SUGEHAST AT o TeeT i Fepfa 1 auiq gegem ok 3 fhar on wy
g fagid f oTaReg aeal 1 S T < TR

(i) = F & qc ¥ STEEHaSH Ak o+ 1 fafire qor g s 22
(i) SYHeHdsH AfiThi o el § femerer o1 %= urg s €2

(iil) ¥ SUGEHIeH AR | fafre gaw qen yau sois o 9

ST 272

SUGEHANSH ARl § 3MeeH i Fepfd i GHgH & foly sFe & fXu
T e FASIRal oTEd fagid (VBT), feea & fagia (CFT), fare &=
fagia (LFT), snfvas ®eek fagid (MOT)| g9 9@l shad VBT @@l CFT
o JiAthe foeed W & ST s Shixd |

39 T9g1d o TR, ferrel o6 9@ # o1g WAy 3T 319 (n-1)d, ns, np
#UEl ns, np, nd HEhI 1 TN GehI0T o AT 6T Gehal © @ fafo=
SIHTE ST STeheTsh [, Sqoheishd, o FHael 7S o THeRe] Hafh STeTe
B TR (WRU 9.2)1 A TR Herh 39 foe werehi o Wi stfdqeards &
F I ST et I ST o T 3 IF A 2 38 T Seme 5 T
foan T 2

AU 9.2— HTehl ht WET qIUT HR{UN & THN

THag 9@

AN &N »n A~ B

HHUT T YhR Hehfta wherenl o1 MR Taavor
sp° R TGEIR]
dsp? o FHACAT
sp*d e fgfRfae
sp*d? FTRHAR
a’sp® FTRHAR
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HASTehal 3TEY fagId o YR W §Fd o Jahid FaeR d qHd:
THH! SAMHN o1 STIAF A S Hehell 2

TgehIa SThershid FFa [Co(NH,) " H, HisTee 3T +3 S
oSN | © q1 THeHT ORI a9 3d° §1 THE! Hehul Al T TR

g2
Co™ 7 o Herh T
3d 4s 4p
Co™= d’sp’ I
P 3d d’sp’ &
[Co(NH,),]™ T T T
(3Tiafte e =@ T[Tyt ; .
e ) 3d B: NH, 30 ¥ 9 ©: goee e

T: NH, S | T &l T Soiaed I B: HehiRd Hahl § T T80
FIA T TH YHR Hopel i SAMHG STEHehd € 9 e Seleeql i
Fafefd & wRU 98 yfagawia 71 39 Ggdd & fmi & foau gwwr §
SAARE d F&F (3d) I35 W 7, Gpel, [Co(NH,)|°" Tiafieh hefeh
F@Wf[ (inner orbital complex) =T WWW (low spin complex)
I YeAehUT IAAT HWEA (spin paired complex) HEA HEERECEIR
TEHARTT WP, [CoF,|” TR (sp’d’) & faw a1 werk (4d ) T
#I 21 THIf e o &k (outer orbital) o $=& Werskul (high
spin) I WeIGRUT Werd Weped (spin free complex) HEa g1 39 FhR—

corsmma s warm ||| M7

3d 4s 4p 4d
Co™ R d’sp’
S 2 T Tt B .

3d sp’d” g 4d
[CoF,J~ R B B e PN LT
(ST Heh = 3= 3d T: F ol 9 ©: sdee 30 4d
TeIshUl Hepel)

QTR Thall | Teh s T G p hefh oh Hehol § IR TAqed heh
I & Sl Aok ®Y 9 sifufa=nfad g 21 9 [NiCl,]” o fou e gaten
T B TRl Tohel +2 STTRTehT 3TeEen | € Ul FH 1 seieRiieh forad
3d® ¥ THH! HHWT A H 3 g8 W fo H <@ w2

Yok CI ST Ueh Solgeid el <M hidl ©1 & P goiaeil o
Sufearfd &SRO AR SHgIERE ¥ T UER, [Ni(CO),] T Safafd
TR a T Hiagaenta €, i fohet I Sifariiehtor srareen o € qen gad
eI g e 2l

WA foam 288



9.5.2 IUFTEAST
difient &

FoHE T

NiZ* orH & s RV BN B B
3d 4s 4p
2+ 3
leig NINERE
3d P’
2
NICLI™ NIV EIE 2t ey
(=9 YU Hepal)

3d 4 CI ¥ sl & =R

it g "ol § dsp” THT WA S {1 [Ni(CN),]> SR TH
I B FBT bl +2 SeRdieRTor Steee § ® qel gHeRl gl fad
3d® B THH GH A e B

N Eegrepens DYl SO P IR IR
3d 4s 4p
Ni % dsp NIEIE Y
A 3d dsp’ G 4p
[:_fm“]_ | I EIESIEY I
( R 3d 4CN 9wgl 9y 4p
TRl % =R g

Yl Hehiid heleh Toh HFAES 317 H Teh Soisi el WS il ¢l
(A SIal o1 STUTETd oF Nl Hepel Uiageehid B I8 e &9 9§
& S A ¢ Toh Gehila heteh! o1 arfersh 3t el €1 o H, Hehdol
IR TRHTY] heTehl o TR Her b1 Ueh T qiErer @

SUEEHAN AR o Gahta ol w1 A9 gawE Y9 (magnetic
susceptibility) FaRT gRI feha1 ST HehaT 81 $Heh TROTH 1 ST Hepel
HTEAIS %1 SR o fou fman ST gehan 21

T GehAUT JU o oIqell oF SUUEEANS ARl oF Gak1a tihel
fad=mTenss e1ead b et <uiiar 1 w1 el o fore ek d werkl |
& T oA B €, S T (d); VO (d); O (dY); 5T 4s T 4p
o heThl o T STCHARTT ThIU Bq A d Heh SUAS &1 3T ot ST
A TH! STTEHAST T H1 Yah!9 Ha8R GAMF el &1 5 i 9 31ferh
3d 3oae 3IUMEd B a1 STehaiehid WUl Bq 3Mavdsh 3d HaThl oh d
e Syeed el B (8% % FEEEER) | 39 R, d° (Cr, Mn™), &
(Mn”", Fe*"), d° (Fe**, Co™") o fau fisd d werhl o I shaed 3d
TS o Fferd B U SUeTs B ¥, Hold®d shAvl: ], Uk o I 3FTferd
TR o Ed B

e Tearfaell, TR § & o el o SuHeEasH A §, gawE
M I=edH Y= A ¥ A @ &1 W, d SR & Theis 9 g S
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o o GWepell H Sfeaad urE S 2| [Mn(CN)G]S' 1 FaRE AT I
STeAd oAl % RO § Sk [MnCly]® &1 gaeia sl =R srmferd
SOl o FRYT §; [Fe(CN), ™ %1 Gaia eyl T SRppifer saae o
FROT & Sk [FeF|” 1 STgahia el o sipife soeel o fag 2
[CoFy]” =R egfad Toiag 99 gashd Thd oFd . weih
[Co(C,0,).]" wfaeemsial g srEmfa washa sy fagia g edies
Heeh qYl Wl Hedh Gl o S oh YN W TR Wl W Hehdl 2l
[Mn(CN)l”, [Fe(CN) > @2 [Co(C,0,),]° Nidle herh Hepel § qe
T U I R SR dsp’ B1 T UeA T Gepel Sgahid qul
e gfagasa 1 g@d @R [MnCl]”, [FeF ° @ [CoF,]” <l s
Tepel € TS ©ITq o1 HeRtol 3l sp°d € SR STkl STTgaeh 1™ Wehid shul:
IR, qfe SR R SRfed e[l i SUrefd o SR B

SEEU1 9.7 [MnBr,]> & ‘thael-Y=shvl’ Jahid 0 %1 AH 5.9 BM B Tepel 3TFH i
SfHfd SderETl

zar % Hopdl I § Mn2* 3FF H1 GO=F G&A1 4 T, o1: I8 A A AhAhT
(sp® TR0 A1 FEHAA (dsp® HehioT) BT TR $9 GFHl ST T Gk 01
5.9 BM ® ¥1d: d hefehl | die Sferd seiaeii shi SUreefd o Ror gHe! Tehfd
AqEROHE BH 16T 7 foh o wwdetal

9.5.3 TAISThdT oTEel  wify TaShar ey fagia (VBT), STHeHasT AT & a4 o S99
fagia &t 9oe HTEIST e Hah1d STEER w1 oA TR W SR a1 €, TR ot e
Frrefefed sl g —
(i) 3EH 3% YR & qaiqaH €
(ii) 9% G SAHSl i HIE AHHS AT &l Tl
(iii) T8 STHEHANS AMThi G T T T HT TTHIT T <l
(iv) I8 SYHEHIISH M| oh SHOANIAHIT 3T Tiaeh Tefered s ®ig o
AT AT T8l il
(v) I8 4 GOt el o foTu Sqehated adl anaqael SCeHist 1 Tl

STIHH T < Il
(vi) o8 goa a Yo ferrel o Hem fadig =i
954 foea ax forteet & fagid (CFT) U& R ogd disd & foueh Jqar ¥-forrs
fagia e ERH BId € S ohelel o MaA aefl fors o wed feereRq o=

foraneti g0 S0 el €1 RoTafva ferrel ol ush foig emmwr o ® W U SR
el o fgeal & & o w1 e @1 ot foetfia e e ey et ok
T d-shemehi i STl b1 HM S¥EX Bl ® Uid ¥ 3Tu¥e (degenerate)
fereenl H B4 21 F8 SAUYE SEE] q d%h ol Wl ¢ S ek Teh g WA
3 o TR 3R SRS 1 Teh Tieliad: GAfHa &5 @l 21 W el e
T v 9% HUMERT &9 ferrel % HROT (A @ O A fRE e o) o
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U ST 59 NH, a1 H,0) Bl € Al STemfa 81 Sl 8 3R d F&h! i
TuYY STEEl (degeneracy) HHIE 1 Sl €| $Eeh URUTHEIEY d Hefh! o
faured &1 s 81 7e faren (splitting) fohteet &5 &t wepfa R el sz
21 79 =l fafu= forea adff ® famred #1 T %3
() JTEHART IUHEHAS Tl H fortew & faure
T TREHAST SUHeEasH a1, f5ad g wmmyesrn 5: farel gr fom
@Al ®, W oIq o dheThl o soieHl qun forrel o geteiAl (A1 SRTes) o
T YA Sla1 &1 e g 1 d Ferh o | A ek den fAfds g
€ @ fqerton sifueh B 21 59 WhR e O d, Feew, S e T fem
ot el W €, eAferen gfaeRdur e #Xd € qe SR el o gig @ S
g W d,,. d, 3R d, s, Sl & 7o fife gh € w5 e me
ot & @1 Sid Sl 1 ol § 92 S 21 39 YR STeheish i Hepel
T e Solae-rg Soiaed WfdeRuul oF RO d ekl i AIged
(degeneracy) &2 Sl & qer @A 1 St a1, th HeTehl q q S=d Sl
A, e, FETH 6 3 T= T ¢ | T6 FHR GHH Sl et werh! 1, ferei
w1 faftaa sfafa o suftefa o 3 gg==ai o foures forea @ faure=
(crystal field splitting) Feeldl € T Tg==A 1 el o AR H A, (F&T
o aifafad sTewa® (octahedral) & fow @) 9 <uiid & (fad 9.8)1 29
THR A e, FEH F Tl 1 (3/5) A, % TR I B & Tl T 1, Farhi
F S W (2/5)A, F HER FHHT A

fortea &7 faured, A, fare qen o1 oem W faemm smemt § 3o &9
R 1R el B e fore Yoot &5 S R Wehd © qen uHt feafa o fauren
fferer gra1 € wafeh o7, gaot &5 Sl hid © TSEeh Herea®u d werhl
faured w1 B B WM forel ol S sgdl g5 & Yeord o ohH | U
SOt W e efterd fran S Hehal e—

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

NH,<en<CN <CO

T 9.8— STeHaHRIT e &F z
4 d el @1 faqre T\y
,.‘\“\Y
Cicic
d FaF




9 YR HI S0 WeeHl TEEe AU (spectrochemical series)
Fedd 21 e fafi= fael & e 9 Hepell g WehIYT o SYERITUl W
i gt et gr1 fifia Soft 21 oT8T, 30 STtk a STHegaSH Tl
T IR oI 3 o d heTehl § Soiagil o faawul sl THei| TId:, d 3oiaeH
1 Setl ame forelt T ¢, Farh | SO Ao 4 SUNEEST 6 W, g8
% FPATER d S t,, Haw § ofed wd € d el % fem,
TR TaITe o WY w1 q1 SHEAT - (i) =g seiee t,, FEHI |
el ¥ T selag o Wi Jed B Wl § W (i) T e, TR H TN
TR Y, JTHA STl oh o W ol €1 S0 9 i W HAre st © 98 fehee
&3 faured, A, o1 97 S P(P U %efh | soiag 78 o g STeeash
Tl B1) ok gorcash giEr | Fel e 2l
frafafed 3t fakea &

(i) o A, <P, B @ Fen o el TF e, Faw d SO qq
sfafom t5,e, W g fare fomer faw A < P 2 8, goier &
fors ea € 3R 3 S=9 Wb (high spin) ¥ s &

(i) 3% A, >P e @, 98 Sl *1 e § iferw srqepet g1 €, 37d: den
TAHA FohEll T t,, hereh W ST e et g e, w
BT forTre Sl 36 WehR o1 WHE S shid € Welet & fer=e (strong
field ligands ) eald € den 3 11 Jeiehol Gepel s 2|

oS <t € o dF W d ool SuuREASH wx god e Gopdl i
TYeT Yo & T ferk Tl B 2
(W) SIqoFeehta Suegaae qgl o fomea &7 faures
TqEhCTh T HEHASH |l o foted |, d FHeeh! 1 faded sTewhash™ | Sael
(e 9.9) e | Bl 81 THH ¥1g, 99 ferrel aeun g9 uig-ferre 58 o
fore, @r% femamn S weh © foF A, = 4/9 A, 3Td: erh! 1 fqaes et o
sk ST B S ol @l A oF forg are Y gEifae, 9 geeho
(low spin) fa=mg forel &1 <@ = 2

dxy dxz dyz
= t
N A
A 2
Var
—— X A,
fera 9.9- agoFaTHIT foreea &7 il 3A
4 d el @ faued e fopeeet 5
&1 " d HEH vy Y e
[———— 1 e St ds ; d’
T 3ARA TR asE fhed

sL
QU
3
§
Fif
H;
Q
3|
el
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9.5.5 IYETHAST
aOfiert § @1

THY Tedl % Uk H g UG foh ToRHUT uIgS o Hepal 1 Uk feriual 3k
T o1 foega e B1 gHent o1 € fop St vod wehrn wfasel (Sample) ® 9
B TeR Fisherdl @ a1 3 ST F W SYaiifid R ofd € 37d: =Ted Fiehe
A FehTYT 37 YAd el &l Hepel w1 11 o8 g a1 & S S6eh gy e
1 1 I B B e T 9 a1 <54 R SO 2l #1 A Hepet €
et T €, 1 T8 el @ ugar 21 gl 9.3 # faf= srawifid qeres
(Sacter) qen Uferd 1 % HeA Ged <A T 2

ARUT 9.3 P SUGEHIANE Trsll o UTd T 9T aviiyd WentoT aiiesd & sier e

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

fera 9,10~ [Ti(H,0),)%" | T sciagiT
FI GFHHT (Transition)

535 et ST —
500 Hren-ga Sifg| .
475 e I W AR
310 ERECE| Al
600 I! [ ] ren [
498 Hrem-ga fia wifea

SUEEHANSH ARl o T w1 oA fhed e fagia o R W) wes
B T ST THA 1 FWPp [Ti(H,0),]” 1 30 & S S 41 B 1 T8 Th
ARSI Hoped ¢ TGH og & d H&h F1 Tk ol (Ti¥ T 3d'
T @l ©) T i IeTam ol saRen W ¢, e H 1 W Soide %
o SUeTsd 39 STTelt S Sraeen e egwglaﬁ@gﬂﬁé—ﬁéﬂﬁ

Fiofl o T YT T ST FL I SR £, TR Y e, T @ &
ST (1h,e) — 10, ) | TF Ferwy Wpa S @ 2@ ¥ (fa 9.10)1
forezar &5 fugia g8 9Mar & T SusegdsH A &1 @ gdR[ & d-d

HHU (Transition) & SR Bl 2
el

A o e, + - e,
hv

"

T tzg tzg
el STl Iaferd eTaeen

g M 1 Aoyl ¢ fk forre &1 srgufeefa o, e & fadre ==t
AT, 37 W R e 21 3Seond, [Ti(H,0),|CL, 1 TRA T W 3o
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¥ ot Fohet ST o RV 8 TR B S 81 36 YR STl CuSO, vl
B € WY CuSO,'5H,0 el I &1 el 81 Hepet o T R ferre o wwma
=1 [Ni(H,0),]”" % 3310 gR1 3000 S Fehell ©1 S F7hed (11) FAiee i
STl H o o R o7 71 AfE 30w - @R forre, wh-1, 2-eeudH
(en)aﬁwm, en:Ni, 1:1, 2:1, 3:1, ¥ o ww o fF=fatea
Afaferart qen 378 o o1 IRed e 1 39 g@en &t o 9.1 | i

T 8-
+ 2+
[Ni(H,0)]*" (aq) + en (aq) — [Ni(H,0),(em)] (aq) +2H,0
& Tl Ao
[Ni(H,0), (en)]” (aq) + en (aq) — [Ni(H,0),(en),] (aq) +2H,0

ﬂwﬁagﬁf%ﬁ
[Ni(HQO)Z(en)2]2+(aq)+ en(aq) — [Ni(en)S] (aq) +2H,0

g
ad B
od B
- v

vy
o
b |

4
v

ferg 9.11— e (1) dgell & el
faerr 579 welq-1,2-grsudtT =
ferre @5d gq ergwa H 2 W =
[1\11(1{20)61”4'L T [Ni(en),J”* (aq)
(aq) Ni(ELO),en”  [Ni(H,0),en,}”
(aq) (aq)
FS Tl o T

GehHU YT 3T o d HeTehi o o= ol oh GohHUl § T 1 ST e BAR 3feh Sfiad o e1erR
@ wed ?1 W (Ruby) (f57 9.12 %), @9 0.5-1% Cr* 3PH (d?) I TofafEm
FAFIEE (ALO,) € FEH AlP* & T W Cré+ $1PF Fel-Fdl Jawdia feord @ €1 39 3% T
o SeTeh § gorafted STewmeteh [ Shifaam
(II1) "t oF &9 H 3@ Thd 21
Ha W d-d FhHU & RO A0 H
T 3T B =

T (emerald) (o1 9.12 @) ¥,
Cre+3t Wi 9t (Be,ALSI,O,,) . o
T sewaRE WHE W fd w®d g .
e e 70 o
HIWU-E| TeaR qUeEd H IR e ’ .
fereenfyd &1 a1 81 5ok RO 9 W B % = (Muzo) H S I
T o &5 aTell Yeh19 YEIid il 2
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9.5.6 foreer 93 fohed &9 died & R SUGEHASH ARTHT o o, STHT ST, 1 el
fogia = T U 1 HTHT BF T HRCIATYEe A ST Fehdl 8, T 37 STaemonsi
e g for forre foig e €, U@ Wi g1 @ fF o fave g1 d ekt

foares waifys g1 =feq) Siafeh oM forTe araa ¥ Teea@fe 9ol o
et fR R o ¥ Tues sifaftad o7 fasid fore 9o s W) o we
A T GEHAeR Y H1 TH T il 3 CFT 1 $8 AR & fa
ferre & fagid (LFT) qen enfvesk sefeh f9gid (MOT) R 99emn S
Hehdl 81 W 98 39 Y& HI WA o Wl B

QAT 92

9.5 HANH &Y THgld o MR W FHART foh o Foaeid = ol [Ni(CN), 1> e
TAgahia @ A AR d SATAd a1l [NiCL > 3T STqgas 2

9.6 [NiCl]> g« 2 eIt [Ni(CO),] fagshia ? @y <Al =R g Bl 2

9.7 [Fe(H,0) )% Yoa $T{gah ™ 8 Wk [Fe(CN) |* It STIgaehid| THemsyl

9.8 WHET i [Co(NH,),|* TH 3Tl Harh Hepdl © saish [Ni(NH,),|2* T a1 Farsh
TP 2l

9.9 T wwael [Pt(CN),]” oA | SHfmq soeel ! Hen aaarsu)

9.10 for=a &7 fagia +1 ¥g5a W gC UeET o 8 FEan HHS (1) oeF ¥ o
ST e € Sk SFTEEAl ST | %hadl U &1 SR e B

9.6 a@wﬁﬂ%{@h Fifes i (AfTE 5 Fa wEita e &) sifamm S
S urgeti g fafifa g €1 & FrEitel w1 GEAE W ad g et
SeTeRTETeATTohel (0) SVhereh I €, UeiehTalitiel ae (0) ki fgfifae
2, Sieh BThTEIeIsh | (0) STEHAHT
SHIHEICEEHTS (0) J & fREE Mn(CO), hTedl § a1 & =i
Mn - Mn €4 € SEI Wl €| SemmEiesEsee (0) ¥ & Co - Co
et § Y % HeA U CO WY ¥g o w9 H war 71 (o 9.13)1

co co co
1\|h\ oc>F|e_CO co\clr _co

oc”” | “co oc | co” |\co
co co co

[Ni(CO),] [Fe(CO)4| [Cr(CO)|
TO co TO CO 0
oc. © co
fera 9.13— F® Ffaree® gHciied 0c— | n % | n—Co OC—\CO/—\CO/—CO
&g ISl 1 G b COCO oc” ./ >co
[Mn,(CO),,] ('(i

[Co,(CO)g]
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n* T FTETA o UIq-FET e § o qo n

Qﬁ . o), TE & T AT S & M-C ¢ e HrEitTa T8
Z c=0) % HET W UM ST I Hi Ug o Ea

G Q Feeh § IH FE ¥ a1 §1 M—C 1t 3T o1g o
" , IRd d ®&hl § ¥ TH solaed A hl FHed

FRTAAITT ST weEe % o SaEeE 1 wew W A w

T 9.14— FrEIT GFa § TErwAne Y o1 21 ¥1g ¥ fere o1 eTey U Geferanstiord
ST ST T STE) 1 GATE ST 3l @ S CO o I o HeA

FT Aoed Al € (Fod 9.14)1

9.7 TURGRENGE e § Wepet & TIfTe F1 19 & W SRS W A A W <) T
2Prest Bl o AL GUM &1 A 1 A §0H o fau 9 femis (Tenfae = fa=m)
- 1 TRHATOT OTTcHeh & 9 T 1 Wehe Hidl €1 36 TR, A g9 F1e 7R

w1 sfafoRan I -

M + 4L 0 ML,

Al Wt 1 w9 S At g, ML, 6t faerem | ann Sl @l
SAfurer el faerem o go o1 Al w1 i faed &) 8 @1 e M
=i foemes eupstt | o g st ferre erupeti, L, @ wfaeagt i den
-+ 3718 gfaeenfua g ST sTErt o fau g9 g faaras stopet &t
e X 3 € q1 R Tifae fremient 1 e yeR @ faed B

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

ML, + L 0 ML, K,=[ML]/[ML]L]
’JI%’TKl, K, 37 ! ua9n: wfae Ratish (stepwise stability constants)
Fed &1 TR Y H, Tuu w@rfae feries (overall stability constant)
%0 79 TR fam ghd §-
M + 4L 0 ML, B,= [ML4]/[M][L]4
=X TE WAy w1fae feeie o Hey fre way sm—
B, K& KT WK X K-
B, = K, x K, x K, X K, ....... K
Ift &0 FREAEE T % foed % U P ST od € A wH
frafafed 8 o &1t &

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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aGAfEd a2

Tl K, K, 75X w@qfae feeli® (stepwise stability constant) @1
gy Tfaed feeris (overall stability constant) & qer—

B, = [Cu(NH,))*/[Cu®][NH,]*ZI

FR G =R THA Tl H1 e Afumhd foram ferisl o 59 ted
(Pattern) @1 3via1 & fF =7 ek wenfae femsl & A9 wod 21 29
S | 9N ferEt & A fe E—

logK, = 4.0; logK, = 3.2; logK, = 2.7; logK, = 2.0 @ log B, = 11.9

IYGRASH Afeh & rearfira ferts (instability constant) 372l
foarem feeier  (dissociation constant) fa=ra feerie o =orH
T 2

9.11 [Cu(NH,)]? ¥Fd @ & B, F AF 2.1 x 10 T, 30 ¥Fa o Gug fomiom
feis & WM &I UM Sifaq)

9.8 IUREERNGET
Preet Bt
Asca &

E ie 3

SUEEHASH i 9gd Hew o ¢ 3 A @i, Yg-dei 9 st s o

M &Y Y 9T A ¢ a1 faveiuuedss W, wiqehd , Sifess gonfet, sem

T 379 o & W TAhT Hewqul fFehTd & TRt ol A feRa e 2

e TS (qualitative) & RS (quantative) TH™S fagermon §
SUGEHASH ARl o 3w ST €1 ek IRfea i sifaferard fme
T STl o WY 3T foarTel (famie €9 ¥ e fare) &1 SqueddsH
T S % RO U1 S gl ¢ feReea (classical) @@ Fifen
(instrumental) faftEl g o1 ST=A &1 TIH G 39h HETHS
3R 1 SUR 8| T8 ifehtienl o 3@ €— EDTA, DMG (SEafoa
TSR | - -t FTHRA SR

o A HI HSRAT 1 3The Na,EDTA o H¥ STIHE 5N ol < 2|
Cca” @ Mg” M EDTA o @19 Wl Hepel o9 ©1 7 3
T SR TRl ST ehdl € Fifen shiowam qen Hyem o Gepall
o Tiee e o @ia giar 2l

o w3 ®I P Y@ Fept fafeei § S fiaeaw qen Ties o fou Hepw
o= 1 STAN 2iar €1 SSreRond | Sfedis 9o St sufefd § Tiee,
HRAES A § HAfSd Bt Seitd feferda o Hesars &, [Au(CN),|
T €1 29 oot o i fieisht Tiies ol gereh foral ST Tehdl © (Theh 6) |

o TH YHR ¥ g3l F1 JfGHW 3I9eh Tpal aAeh qel 39 A: foefeq
ok foha T Hehal B 3RO, SRS R W [Ni(CO),| # afafdd
foran < @ den 39 ervEfed WY Us fehet 9@ #R o €

o STHEEANH ATk Sd 79 H §gd & Hequl €1 YHW Weelww % fo
SR vieh, AR, HITYPM 1 Sueggars s &1 W &1 A

267 BN i\ﬁ




AT

Tuish Farce, St o S &1 aew T, A F Th STHEHISH
fer 81 foarfem B, SEATRECITHN, AUl e FRe (anti-
pernicious anaemia factor), FEee H TH ITHEHASH Aifirer 2l
Sfereh T o 31 T TP gkl STHEEAST Aieh SH— heEaiiess-A
(carboxypeptidase A) T @i TAeESS (carbonic anhydrase)
(S JUTTelt oh IAR) T T

3 SR Tohdl o STHeEAST AT 1 STANT SR o &9 ¥ foha
S 81 SereTone, dfeam wepa, [(Ph,P) RhCl], T fafesh=m 3ar 2,
S Teh Al o BRSSO | YA | S B

el W foeer 3R Tiee 1 agd WU oq A o foeee @ & i
el 3eh Hepel SMFAI [Ag(CN),|” @@ [Au(CN),] & foreraa | &3
R A9 HEl Aferh THAR o faea e 21

TIH-Yod WlemTR |, fasfaa #1 g8 fhen &1 wrfie (fixation)
TR foeam & it fohan Siar 8, S emeEfed AgBr 9@ Ghel S,
[Ag(S,0,),]” e 5 § et o 2

iy WA | Hioe Tafhe o Suam § Afwet 9g w81 THE T
IR0 B Urd/Sia Siq e o faiet st o faeme et & gr S
TS H IUER| TE YRR HIW qAT S i Afewar &l
D-uffaed den Suthdetifem B el & Wy SugsHasH A
T R fohan Sl 21 EDTA &1 o &1 farerd o ST=R ® g3 foan
S &1 W8 o hw STHegArST AT TR g H1 gret T F Jshd
E1 ST ¥ THU-WIEA (cis-platin) qen Heiferd |

SUHEGAST ATTeh! Rl THTE, STMEITeh STHTE e TUERIE 1 Uk Heequl Te Aol &= 71 foet
T W W 9 &9 # g I o Horawd Seyd o Aied qe STfvash Sieet o fowd H
FFURE foehrfoa g2, Traraten SENT & &5 § focen 959 qon 9 gonferal § @ w3 a1l shifas
el § Hewyul 37 g uw g 2l

SUEEHANSH AiTehi o foem, SAfafehaTt, TTEAIG Ud SMee i THeM o oY §o9ed U, a1 grl
g e T SR fagid oh STER, SUHEEdrsH AN § foRmE e wH] / S S YRR
GaArSTRartl (Wi GeArsehdl qen fgdiees Harstehar) 1 STAN w81 e fome i ey o |
T HANSThAIS i SHA: AR (AR ) e AR (FeGdSTh) s Hed | GHEHEd o 107
T IYAN HIA gL, T A IF STHEHASH TRl ki A STepfaai o ar § wfersgenforai i

Harstehar 3rsiel fagia (VBT ) SU€eddisH ATl o oM, Gah 19 7aeR qe Saifade sepfaat
HT Fhedgds Felifad TrsdeRtor < 71 fR oft Tw fagid, Sugegarst Al & Gowhia Faer &
AT A 3 | 3ol @1 8 a1 39 TRl & o1 0 o Gad § o ff F&F e

fereet & fagia ( CFT ) SuesHareH Aifient o o shsid g THIvy/eie o d-hemhi shi Sl
Ft FAFT R fafv= forea & o g9 (ferrel 1 fag o7 Jd §U 3ok g1 Uad U9d) W Seid
B Wa &5 9ol geet & § d-herhi ok faared (splitting) ¥ fafe= seieiter fa=r wra g6 21 5|
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51 1 e ¥ STHEHASH |l § {qemH o1 WA/ o d-Heeh! i foared e, STE1 gah™
arept, et den Tfe o Wl (parameters) o AETHS e § GEEd fierd €1 W, 78
uron fo fenTee foig emmowr ©, e dgifae il Sca=1 &t 2

&7 ATl o HTq-1e el § ¢ T 7T A € a7l o o1 e 9 €1 e 9 o1 ok @
G ey g1 g § fee o Wi es Sl 81 7 fafire Wl (synergic) SseH g it i
TN Yo T 2

SUHeGArST Afieh o T 1 "9 Sl Tt feei a1 e Hue femiw (K), 1o g6y
Torifore feerish () oF ®4 | fohen Wl €1 SHiclfeehiol gRI STHEHaH AfiTeh 1 TR0l Hiere THra
FEAM 2| STHEHASH AT 1 I fied Fef, Toed 3R =i 7o) § Hag e 2

SqHEgEsH AT Tgd Fecyel €1 5 AR § Sa-gonferal § w1 FA 91 S Tehl w1 HrEyoed
A TS H1 Hewyul SHHH W eidl 81 STEedis Al o eTgeRd Yohnl, faverToees e s
WA § eFe SyE

SFARA

9.1
9.2

9.3

9.4
9.5

9.6

9.7

9.8

9.9

T T SATAURONE o SMUR W SUEEEASH ARl § EUE Rl gHeEy)

FeSO, fae@@ o (NH, ),SO, fac@ &1 1: 1 Her su o fasmr Fe® ot o1 Th&m1 a1 € WY
CuSO, aaﬁﬁamﬁmw1 4 HeR U H fagor cu® sl w1 wlarn WY <an wHeey i
W%ﬁwéﬁ@ﬁﬁrﬁr@aﬁw@ I 98, forTe, SuHeaasH e, SqaedasT
TEHAR , TGS AU BRI |

THER, fERq Ao VIR foe § @ areqd €2 Yeid o |1 SEel iy
frafafed STaegasT I § H1qell o el 3 H Ioeid@ HhifTi—
(1) [Co(H,0)(CN)(en),I* (iii) [PtCL]” (v) [Cr(NH,),CL]
(ii) [CoBr,(en),]" (iv) K,[Fe(CN),]
IUPAC Tl & aeR R frefafed o foad 31 fafee—
(i) ZermEgEwitseRe(l) (vi) BT ETER( )T
(i) TR STeifeteee () (vil) TR TrE( SeRieen) Hie(Il)
(ili) eETEEREFRIRE wifem() (viii) BRI ETH(V)
(iv) drfmm Semmfreioree(ll) (ix) 3fHeT Fe(I)
(V) U=eEATEiee-O-iame(I1) (x) Y=TUEHATEfEel-N-ShiaTee(I1])
IUPAC i o ouR R 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)/]* (viii)  [Co(en),]”
(iii) [Ti(H,0)]" (vi) [NiCLJ* (ix) [Ni(CO),]

SUHeGAS ARl & fou Gurfaa fafa=T geR w1 gHEEade S geiag S 9o Yo H T
ST i)

frefafea STaegasH g § fhae sanfida gamege gaa 22

(=) [Cr(CZO4)3]3_ (@) [Co(NH;),Cl,]
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9.10

11 o Yep1fe SeeEal i HiEEe aHRt—
(1) [cr(c,0,),° (i) [PtClL(en),l” (i) [Cr(NH,),Cl,(en)]

9.11fAfafed & vt ToEEl (S F gav) & §EAE 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 |t sonfHdia wHree fafay) 576 | fohaa e gemesed giei?
Sl I Fethe faerm (e a1 ), Frafafea deor suta 28—

(i) e 9eRrm weiNEs o Wy 8

(ii) el G FANEE % WY SHeh el B0 W1 SUled WA qRumHl Sl qHEEy)

9.14 SR Tehe o Tl foIer@ ° el KCN i 37fers ¥ foam W 994 arell SISl 9x1 o1 82

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 foe ® 59 H,S 79 JaIfed &1 St € a iR HewEe & STHET F TEl W gr?
HArSThal AaY fagia o oUR W fAfafed STuedars™ 9dl | sTE i Yehfd i foe=m sifse—
(F) [Fe(CN)" (@) [FeF,l (M) [Co(C,0,)) () [CoFy
THAR fohed & § d el o foares & qoiH o fae foat amEu)

TadREEt Gt F= 22 goa &9 forte qon et & fore | iR T it

forteat & faured S @ 82 STHeEaSH WA H d HEH 1 Ao o A o 5 % STHR
W HE Freffd femen smar 22

[Cr(NH3)6]3+ ITeHT B Selleh [Ni(CN)4]2_ fagaeid, TR Fi?

[Ni(H,0),*" 1 foer &0 & Wg [Ni(CN) > &1 foem Tem 21 wmemew

[Fe(CN) " @2 [Fe(H,0)”" % 7 focmri o @ fa= & 81 =42

g Tl § A i Yohid i faa=mn Hifag)

11 el | Shsr UIq ST i TR0 STaEl, d Shafeh! i SIEIRT U6 STHEHANH S Jacisi—
(i) K4[Co(C,0,),l (iii) (NH,),[COF,]

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

=1 Gepell & TUPAC =™ foifa qen sfisrdierto stareen, seiaeies fa=mg ok SudegdrsH e
33U Hepel o1 FAfom WA qen Jashia ool ot ademsa:

(i) KICr(H,0),(C,0,),l.3H,0  (iii) [Co(NH,),Cl]CL, (v) K,[Mn(CN) ]
(ii) [CrCl;(py),] (iv) Cs[FeCl,]

STHEHASH AT & faee § wnfae o o = e €7 Sghal o wnfae i gefed s 9
FRE h] I HIfT

il FUrT ¥ 91 aeqd 22 Teh S0l i)

T T Th STV <7 ¢ Ffafed § sugegasT Aftwl w1 qfts w1 g o= |-
(i) i gonferat (iii) fareetoomers @@

(i) @iy e (iv) wrgeti =1 femtoyar w4

HFd [Co(NH,)ICL, § faerm o foraa stem So= sl

(i) 6 (i) 4 (iii) 3 (iv) 2
frafafad sml o o foracs Jawta el 1 9 waffusws gm?

(1) [Cr(H,0)ql™" (i) [Fe(H,0)¢l*" (i) [Zn(H,0)4""

K[Co(CO),] ¥ whiee i sieriihion & 8—

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

9.32

o o watfues Temh Heget 2—

(i) [Fe(H,0)J%" (i) [Fe(NHy) " (i) [Fe(C,0,),]°  (iv) [FeCly>
Frrefeafed o fore 5w weher © STeRioT 1 qureed 1 el ohH A B2

[Ni(NO,)gl ", [Ni(NH,)g” . INi(H,0)g

qGARI A 251 B IR

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 (1) FAES (iv) WIRmEE ZEseRieRhe (1)

(i) U= e () FANES (v) TeRmEm STEiieteee ()

(iii) TR FRAEEHTEE(II) (vi) ST ) wifeTm(]) FiEe

(i) TE9e e faue S SoNdE SHEEd T8 GH9el 9HeeE i av qHed e | gl
(ii) < oo FHEFs faeme i)

(iii) wnfoeta (wmver-, faue-) qeEEe 9e 2

(iv) <@ HTfaa SameEe G9el €1 (Hohd— SAHAE, SAEH Td e qHraee)

S THIETE St § foei ekt et ama 39 € qo 39 wehr fafe= sifsrdent © foat wu 9 sifuferan
F T

[Co(NH,) BrlSO, + Ba” — BaSO, (s)

[Co(NH,).SO,IBr + Ba” — ¢ stffsran =

[Co(NH,).BrlSO, + Ag — i aifufsan 7t

[Co(NH,).SO,IBr + Ag — AgBr (s)

[Ni(CO),], , Ni W Sierishiv 7o/en 3= & Sk [NiCl, 1>, ® +2 €1 CO ferre 1 sufeafa
H, Ni o 31g7ferd d Teiaeq gifed &1 i & W Cl Ueh el fomre 21 gafen srmferd selagii i
Fferd &1 T @il

CN (voa famre) =t sufeufd ®, 3d soiei Ffed &1 S & qei shael Teh g7 o 5=
T T TR ST dsp’ § T AN Feah Tl o ¢ H,O (9 femre) =t sufearfa o, 3d
TR Frferd T B SEH R sp’d” € A9 STel- sk Topel Sl © fSEH i Srmferd el
& A1 T8 o ATGIhIA B

NH, 1 Sufeafd %, 3d geiee fed eid € a1 o9 9 & Kok d-F&h d'sp’ T | AT A
[Co(NH,) 6]3+ o IR | Siaite %e (innerorbital complex) a2

[Ni(NH,) J*" &, Ni T SThior STl +2 & T $8eh! Soaie o= d & T ¥l sp’d’
? 9 aR-FeE SPpd S 2

TfeHdel! Sehfa & faT Heahtor dsp” 81 o1@: 5d et § SUftyd Sferd goieA g el Tk
e d ek dsp” Hhtor o foau e oY 3d €1 39 YR $EW SR geiee Tl 2

9.11 way oo feeries 1 7 T Tfae feeri® o SFoharad @ etefq—

1/, =47 x 10"
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