12087CHO8

ERE

T Theh oF LA o TR 39 —

3Mad WO § d- O f stk acdl i
fegfq S 9T,

HHAU (d-scileh) qA1 ARk GhHo
(f=Ah) el o gerarieh fo=amd S
To;

e forvel o s  fofet it
sTaEensti o gorTHs: LI % Hew
®I THA Hoh1l;

K,Cr,0, T KMnO, S Hewqt i
o foteq, T, CEAIst qu ST
U T FhT;

d- AN f ik o q@l o W O
den T Afast vafa 9 o w1 T wafa
o SR H I Hoh;

f- =t o el o T[T 1 U T Fol
A ORIl U RS % gl
fom=ma, STardteRiuT ofaen Ud TEHfdh
FEER 1 qocHS TN L Hehdl|

Wcheh
)
6)

> D) .
/ el 1 e
(el frs

“3ITeR, T, faeaT 3 Mee — |t Wehaor aeil & oma & fr=i are

QT o foehrg & Agequt kT Furg &1 eaRes QAo a 59 Th,

Pa 71 U smgfies @t & Tifir st & S w g & @ 17
ad GRO ok d- Ak B O 3§ 12 o 9 I €, T = wi
&l Tedl | d & W S §1 f- elich o dcd o © Tod < e
T Af qeN 5 ek ST W W 8; T A6 GROM o e Th
AT WU | W@l T B d- TS f- sdieh o dcoll bl HUl: WeHHuT
q Td Miaiies HhUUT e it hed

THHOT el 1 q&T &Y W =R Ao €, 3d 9ft (Sc ¥ Zn),
4d 9t (Y® Cd), 9 5d 9oft (La aen HE® Hg) aen =hell 6d
groft fTEH Ac @91 Rf ¥ Cn T qcd 3110 &1 37idfieh Gehaol dedl ot
3 SET, 4f (Ce § Lu) @9 5f(Th ¥ Lr) %99: oFoHas qef
UfeAias weard 2|

TA®T | HhAY ¥ M 39 92T ¥ T foh T qEEen 0
s T p sl & HeA IREd! B &1 316 [UPAC o STHR Gehaol
st i UE wrgeti o w9 Rt e s @ e awE
AT SEH H d-heh TP B9 1 ot 12 o e, ShefiEm den
TR T ITeh! o1 STaEl TN S9! A S0l STaeel § quf
d'’ fa=me ® o seifery 32 "oHor org el wmn St R S,
HU: 3d, 4d A 5d FHA SR o AfH TR T o wRO
TToh TETIA o1 T3 HehHOT eTqatl o T o T fehan S 2|

TToh TATIET H ST 9RA d- A¥El f- ekl w1 Iufefd
GHAU qE 1 STHHAU q@l 9 T H I ol THfAT HepHur
et 3R Sek AR 1 AeAEE e @ fran s @)1 e of
TSIl o1 W THgTa S STEeHA del TR N gl §, Hehwol
del R off ThodES T AT S FehaT 2

3Tk ST e S8 feer, Tiee qon wifeTm @R sienfis &9

T Hequl YTqu S8 ST, HIR a2 e geft ThHor ¢qu 2|

R .
I <p ¢l
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8.1 Zmad AR i

8.2 d-%(ee acal
® FAACEe

9 THe | 8H, HhHUT Tl oh Solaieh o, STeeddl qefl | Ton
R four & 588 gom 9fo (3d) o @l o o0 § Jgfd W Afes =
S 1 STk S TGE AR ok Fore o I 1 SIeIIH w4 TATE 3Tk
HehHOT gt o T Teeetl St gl ford, Sferientur tee qen
AR stfafsRamiiaa R foem &3

TWRHUT d ( d-sAich )
e WROT <1 ST AL 9T - scifeh A B g3 €, ook <l X s- aen p-
woATeh Teord B gk Tl o SUifcm Sl TRl % d- ekl H goie R S
& A1 TH YR TehHUT wrgetl ki =R dfeEl e1eiq 3d, 4d, 5d q€ 6d W
B &1 GhHv el i e St grelt 8.1 # swe wE €

G & § 3 q@l & aed HEH F1 o =€ (n-1)d ns -
21 (n-1) Tale d F&eh! *1 3 w8, 59 T ¥ 9 9F oM 8l
Tehd € A1 STEIAH ns etk W Teh S1El 31 Soleeq 8 ¥ehd 81 R’y (n-1)d
T ns Heehl 1 Helisll § 9gd HH A oh HRY 39 T HEH h oTh
a1 GAv: o7 ud quf 9 werehl 1 wenfae srdenga ifuss e 7
TUHT RO 3d 90t oF ST @, Cr el Cu o Soiaeie fa=mal o
yfaffaa g 21 32 % fog Cr § 3d'4s” & oM W 3d°4s' fo=m 2
3d o 4s FEH HI HoSA § T a1 FH B o 98 4s TR & 3d HEH
o o 1 U TE1 Il T YFR G Cu ¥ ot faE 3d 4s” 7 gt
3d'%s' B GHAY T BT T ST W SIeA Hehi o AR o
groft 8.1 ¥ fu Tw €

ARUT 8.1— WAL A oF ST S eh 1o (et 3TaedT )
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Ac Rf
Z 89 104
7s 2 2
6d 1 2

wqel ot

Db Sg Bh Hs Mt Ds Rg Cn
105 106 107 108 109 110 111 112
2 2 2 2 2 2 1 2
3 4 5 6 7 8 10 10

Zn, Cd, Hg @1 Cn o Soisiien fa=md, ™= ¥ (n-1)d ns” 9
T Ry ST B1 &9 al i g STareenet qe i SifaiehIr steeenst o
Tk et gl fikg B €1 TEifere 3= HoRHor qodl i Soft & Y A s

HhT Tl oh d HEHh 3T Hehl (sT p) HI U WA hi I8
W 3ffrer i B §, o1d: & 3o qiaw § etfusk geifad g © qe gE TR
T =R 3R o AR Steren S1ust W off yeifead d ¥ o west ¥, T
9 faama d’ (n=1-9) a1el A § 99 Jahid U9 selaeie o1 9 Sd
£ R ®9 4 9RA d FEH % FNO J 9 T AT o7 90 €,
SW— 3 SAFHIHTOT ST, T AT BT ST AT 3T FehR o TelTal
o Wy ga o e

ThHT Y A Toh AMieh SCIh! 01 o STgahia Foer Wt S9id €1 57
et fomioasti F1 foe= faeR ¥ o0 e § 9§ § #1 T B

STHHHT Teell o T Wehwol el o 7O H &iferst FHHaTe 3tferer o1 St
g1 g, o a7l gHFarg o o S €1 W Teel W SAfHee qe ekt
fae ufed (wq@a: 3d dfe) § W w1 EHEE HAN, qAvE o o
TaFasT R fo=r w31 7= @vel § g0 had GhA0 d@ll S YU U @
R FH

SEERUT 8.1 3y fohd 3MUR W IE e Uehd € Toh Thivedn (Z=21) Tk HhHY dcd © W Foieh
(Z=30) T&i?

B Th{eaH i ol 1wl ¥ 3d ek vl (3d') B o HRUT TH GhHT dcd Tl

STl @1 Sefen fSieh TCA] § Uel orerwen qen oifedishd sfereen I A € 39kt 3d
herh qui Wi (3d'°) el ¥, 31: T HHHOT qed &l WA T g

et F2

8.1 feel TAM] H oI oo ¥ Yo wRa d Hew (4d°) BI Y kY HE Ghd ©
f& 98 wF HHHU q@ 87

8.3 B0 ccal
(d-=ilee) B
A= [0

WA fadm 226

e qeft Gehmur qe e U, S S=a @ @M (tensile
strength), @@ (ductility), I€H=a (malleability), 3= AdE qef
foed =Terhdl To wfesh =9 <@ €1 Zn, Cd, Hg 91 Mn Si¥ ST0am &1
Breeht HHI A9 T ! T I A4 Yl difcsh GT=mmT gl ¢ 1 GhH0
urgeti 1 fafe=1 Sorh aeemrel 1 ot |roft | fEan wn 2
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HERHUT eTgatt i STeTeh |LeATT

hep hcp bcc bcc X bcc cep cep cep X
(bcc) (bcc) (bce, ccp)  (hep) (hep) (hep)

hep hcp bcc bcc hcp hcp cep cep cep X
(bcc) (bcc) (hep)

hcp hcp bcc bcc hcp hcp cep cep cep X
(ccp,beec)  (bcc)

—

(bce = FT @fsd F419; hep = THIVIT Hiaeaq GFHer; cep = FH19 [Afae GFaT; X = T a9y gifcas ge=m1T).

8.3.1 dfifqes T Hermor wqe (R, heftm qon FeRfll o Tvemel o W) SAfqheR qu I1eq
aroasfier Bt €1 $eh Terish o gl $ed g €1 fot 8.1 § 3d, 4d @1 5d
oft Y Tk Hget o e U MY §) S o 1 R SFRIHT R
feeh S¥F § ns ORI o AARad (n-1)d ®&hi o AH seiaeHl i
IS 1 Sheet Mn @9 Te o T9a&l i Siehd gt st goft & st o
et d Tormd W stfshem g € A Sigd g I i o WY eI
o i w9 9 e ot €1 5! U TR (enthalpy of atomisation )
o UM 3=d e § o fop fo 8.2 W wilan wan #1 wekh it & emnem weA
T I=aqH WM 39 994 & <Ml ¢ FF o Siauaiiies st o for uid
d ek Th ST o kT BT foeiY ®9 ¥ STIhal &1 WHrd: Farsiehdl

4 900
— goft 1
W 8007 — it 2

600

500

400+

300

AH /kJ mol' —>

200

100

TLHII] hHlh —>

T 8.2— AT aell &1 HUH Teledt FT ygraar

227, d-TH f- wiF ¥ T
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8.3.2 WSRHUT LTl oF

A, 3TRRL
o gfted

Toael ot wen faet ifuss ghft, 3a & yae qReEm steeE g <R
YIqatl & e Soegre fave o Fuier § oM Tt Tk Heeul R Bl o
Tgd IT9 HUM TOedl (1efd Wgd Sed gaeMi) ol wngel % ygtd
aAfafsnsl & Sepe WA #1 e 21 (3eeie fave o fo a” o <€)
51 8.2 o SMUR W Tk 31 G Fom fehren s wehar € fF wom
GoRAUT 4O oF | dcl hi gor | fgdE den ga 9o o d@l w1 RUE
Tt o WM fueh B §; T8 W HWeRHOT Gqet o ARl 7 erg-erg e
o gl o § Ush Hew Ul N 2l
HIA: SO § F@d U IRHIY] ShHIh oF WY HHM STeRT aTel ST i st
H ST B BT ¢ THH] FRO 2 T 5 oft AH e ¥ gfg e €,
Afafier geiae e aR d 3fifded § Ja9T il 81 qH: TR0 Y o d gt
1 e Y9G (screening effect) H GHEYIEA €idl €, &7 T9h1T &
N STRIAH TN o S 2 oEd MRt | gfg B St € frd e e
1 M S Sl B1 T YRR 1 ygfa fRdt it § Ay et o o e
STt #1 Ry S0t # et o Al § 9% ufedT ogd ol el 71 U Uueh
27 WehTel | el 377l & ST Tt oty Wepmo Soft o Al o SRR I g,
TEd St o G el oh SRR @ T STl 1 T 8.3 o ook q9id € fon wem
T Il (3d) o T i ol | T Guor 9ot (4d) o 9Td qell
T AHR a1 & W g Fhavl S0ft (5d) o el 1 g e oet €
St fop fgdta Wonao SOl oF WA Aol Wi R e RS 4f ekl o ore o
3 o R et & o geleel & emgfd, 5d 9t % qcl & d ek |
3MIfd IR B | Tee S WUl 5d Heh! % I 4f Hehl H goraRl i
Tfd < R W] et § fafid g i €, S remtae e
(Lanthanoid Contraction) %&d 21 Sl 31e99s &9 ¥ 9 T WA FHish
o 1o TRAMEE SFR § g2 goifad gfg w1 &fagfd i 21 oentae snger
o T Y9E °oF SR TG TS g U 94U oh &Y deell i e
T @ St € (ST Zr, 160 pm @l HF,

119 159 pm) T Tk Sifdsw T& I@EE TON H
J18 srcaferh GHMA I Sl ©, S " St Gee
117 o SMYR TR TUfed THMar 9 oft sgd eifush et 2

E TS ST o feIU SRR HRE TR
15E T ¢ S T W WEAT S0 o forg < < 2
14 q HH HRU o fol STREER v, @refq wh €
a9 % HeHhl H T Soiee gR g T STul
SR YA | TR T 4f Seraed gR1 SHY T 3TeRY

1 1 1 12

—— Sc Ti V Cr Mn Fe Co Ni Cu Zn 9AE, T d SOdE N SR T STER0 HE i
------- Y Zr Nb Mo Tc Ru RhPd Ag Cd qor | ¥ el § qe SE-Sg T 9ot § iR
""""" La Hf Ta W Re Os Ir Pt Au Hg Ee § ghg et €, Wt 4f" ekl o SR |

T 8.3— FHAT a@l F1 WA s 7 ygfer fafia g g 2

WA fagH 228

2022-23



oifcaes 5 o 319 oF WY TRAvEs® §9AE § gig oF IRUMHEEY 3
Tl o T | G 9 S B1 59 YR w1 Heequl s gfg et
(Z=22) ¥ FW (z=29) T @ I oot & (FRVR 8.2)!

ARUN 8.2— TIH WhWUT JUTt oF Al oF FGE(eh (9018 TS o 31 U

YIATU] ThHIh 21 29 23 24 25 26 27 28 29 30
TR fa=ma

M 3d'4s® 3d’4s® 3d’4s® 3d°4s' 3d°4s® 3d°4s® 3d’4s® 3d°4s® 3d'°4s' 3d'°4s”

M* 3d'4s' 3d’4s' 3d’4s' 3d° 3d’4s' 3d°4s' 3d’4s' 3d°4s' < 3d'° 3d'%4s'

m* 3d' 3d® 3d° 3d* 3d° 3d° 3d’ 3d° 3d’ 3d"°

M [Ar] 3d' 3d” 3d® 3d* 3d° 3d° 3d’ - *
HUHA I, A4 /kJ mol™

326 473 515 397 281 416 495 430 339 126

AT T/ AH /kJ mol™
AHS I 631 656 650 653 717 762 758 736 745 906
AHS 1 1235 1309 1414 1592 1509 1561 1644 1752 1958 1734
AH 11 2393 2657 2833 2990 3260 2962 3243 3402 3556 3837
aifeer /3= M 164 147 135 129 137 126 125 125 128 137
fr=t/pm M>* - - 79 82 82 77 74 70 73 75

Mm* 73 67 64 62 65 65 61 60 - -
Ueh RS M>/M - ~1.63 -1.18 -0.90 -1.18 -0.44 -0.28 -0.25 +0.34 -0.76
fawa /v M* /M - ~0.37 -0.26 -0.41 +1.57 +0.77 +1.97 - - -
/g em™® 3.43 41 6.07 7.19 7.21 7.8 8.7 8.9 8.9 7.1

SEE0T 8.2 HHAU ded FUA T} o 359 HH | <A 27
gl iR geh weEEh o e H Sried e g §, e s g
HRTRATve: 3111 fonan et ® o7d: TRATeH & 9e Yool STeeH & hoea®yq

FIH T I=9 B B

AR a2a
8.2 9, Sc(z=21) ¥ Zn(z=30) W, Tk *1 HUF TIed & AF Fad FHA e €, A
126 kJ mol™; ii?

8.3.3 NN WAGH  MdReh d Feml & 9 & Tl ATh 3w & gfg & % HRor Soff & =
Y Tifedt 3R a@T W HHA0 S07 o el i P T | ghg e 8, wRol
8.2 § UM GHHU S oF deoll bl YUH AN S TAfeqdi & 7 Ry Ty
2 g U @ e ® T 3 a1 e Tl § o dig gfg e e
S foF STEHAY dell W1 GHAU del w1 A0 H e Toedt H ufadd
SHHT eall 1 SO Y HH Bl 1 FH: GUH A T & °F § gig

229, d- T [ wiF ¥ T
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WA fadm 230

Bt © W IR dedl i Tgdtd Wol gatd e et o " 9 g8 ghg
RETOT W Wgd SAfue gl 2

3d 9l 1 UIgeH 1 gUH AEH T w1 SARTEfd ygi w1 T S
WY TEETE W Tl © TR off 7' et faan s wehdr © TR T gere
Yereh T W 4s T 3d e 1 SRR Sete § uedH B 21 S Ul @
fF W@ -t B T A TR ¥ @ ns TR (n-1) d TR | TEe
fehetd €1 B9 S-S 3d J@ell & AEd | Sgd € a @hiean 9 5w
R ST W A T TS Sl & TR SelTe N SR & Hegh AT
3d ek § W 81 7€ 3d TR 4s S i S §Y AHH A W SH
ferfa o qepmeel wo A quEl €1 ¥ ufifRE w1 ghd €, foad o
TR Teh S 1 R Y B o7 qifvees A o Al ¥ wedt 2
T 3d el § geal et | "elt g et ¢ < A st o e
| e 12 B o M R | A | 7 et i B A A

g T oo Tedt o we o et ste | gfg % Wy wed
1 ygfa =i oTden Bt §, il Th d 3eiae T d Seiagq &l A1 o
3TMET o YOTE W YRR el Sl SHHT HROT d-herehi i &9 &1 =1 g
21 Tafy fgda @ g oee et § FeR gfig &1 yeme Mn® a1 Fe'
A T W 2 S 21 S W & e b e d R 1 g gehR w1 e
AE T WHH @A o G qel | off o 21 d gt faem % fag
A el § ufad o1 e frefafed § —

S Tl BT /M Feieh Selariq o F1eh i AT TR, 31 Seleriqi
& g gfgewdur it fafrme e o fet e 21 s &) % e & fou
fafea ol STl Bt @1 fafma S, Says werenl | \Hiey T=hol &
Fol T Al o T GBIt §1 ST ST Fefhl § 3 el
BN € A FreTam Sl aren W) 98 g § e sifushad serehl § wHies JeEem
ATl Teh-Teh 3o B & (g2 o1 Tom) | fafme ot o1 g1 g1 9 wete
TG ¢ AR T Sgd W I wisd 8 s 81 d fa=mm o fafr st
%1 B Tl Bl

Mn" &5 &1 o= 3d’4s’ 3R or” A %1 fa=ma 3 @ @|: Mo &t
e Cr' ¥ %H et 21 3 yR @ M # famm & @ or: Feo &
el Mn”" | %W ¥ SR IR § 8H %e Ghd ¢ T Fe 1 g SEH
Tl Mnd w4 B 37 ergef ot freram i sraen +2 21 i sruet
Y M”" SR oA B, U T o WMWY YU e fgdid e Senet
1 off STavFshal gl B W@ UT fgda oo e B, e 7 Cr 3R
Cu & fou styenfyd &9 @ 3=a 2, fomd M e a1 % d qen d'°
fom=Ie g1 B1 Zn ok foTq S 9 9 il € it 3@ B U 1s goieeH
frereran © e womlt d'° fa=me Wi g 21 g e et | wafa 4s
FeF F FNH N Sed T g @R d (Mn”) @@ d'° (Zn”) ¥
TR BH | AU ST Yiia it €1 WEe:, qdid S e
T $ed &1 HIW, ek 3R Fobet 1 gt S Tedt % 3= 9 30
F § o 3 o7 I HT +2 T I SRR ST U AT FHST B

el e Tofeua, siferdiehtor sraensil o qeticAeh L @ Heifed
o AnEy <ol B, TR ot T8 wwen 9gd wifed ¢ SR diehiicish SATdeh iRl
?q HoeE T R
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8.3.4 3TTRIIRIUT

e

THTU deal o faftTe awoi § 9 T a0 I aw g AR § %
SRRt TaEeT T 71 9Rft 8.3 § YoH HWerHUT 9vft o awall S WE
SHFAIRTT STaensti sl geltag o m ?)

HRUT 8.3 — YAH WHHUT ST ot GG Tl STIIGHTUT STAEATT ( TFT HIHI THRATRITT STEATST o
e 2y ® fam@ran @ )

Sc

+3

Ti
+2
+3
+4

v

+2
+3
+4
+5

Cr Mn Fe Co Ni Cu Zn
+2 +2 +2 +2 +2 +1 +2
+3 +3 +3 +3 +3 +2
+4 +4 +4 +4 +4
+5 +5
+6 +6 +6

+7

rfyeh TN H SATFEIHI0 ST 9 drel dcd GhHUl 90 o Hed o
TG e foord &1 STRonY, TS +2 § +7 T F1 991 S et
Tyl 21 S & SRR W iferdteRor sraEensti 1 ' wH U S
TEHT HRO Tedll (Sc, Ti) | RN 01 HEEd o fau &9 soee@ i
IUCTSIT 31T eall o HarSTehdl v H d 3eideidl &1 31fues g (afmmme:
qriERT o feIu %9 Heehl &1 STeeal) [Cu, Zn] €1 38 YR Y&| Sff oh
ARA W Thfread (I1) ar&dfoshal W 7= € qen Ti(I1) =1 Ti(II) =1 qer
A Ti(IV) sifues womdt 21 9ot o TR SR R 56 1 THA fiadw
I +2 € (d SRl i WS & €) | WE e el sifeehan
HATFEeRTOT STEENST 1 T HTHIS T s A1 d Hemehi § SUTEerd Seieil i
W@ % M % S 81 (Ti 0,V 05,Cr' 0% Mn""'04) | 36k Tea dei
H Sea SATRdITo Teee & wifie § STRfaTR w1 St © TSR
ST T ot Sferertores e & (Fe' ", Co' ', Ni', Cu'" @2 Zn')|

REAT SATReRTT STaET St fof HehHo el 1 Ueh ToI9TaT §, 1 R0l
2, gl d ekl W Selagl 1 I YR W WA¥ N, EE w4 aw i
SHIFRTOT STeree3 T | Teh o1 A &1 @l 21 Sk S, VI, VLV, VR
Ioora 1 ¢ fF 3TH%T0 9@l (non-transition elements) §, T sferdiertor
oSl o W < T Al I S 2

d-=eiieh aal o o (a4 W 10) T ST STzt st uRadeieral
o Tk ek 924 <@ i firerar @1 p-seits ° (StfRd el WHe o HRoT) A
@ g et ARl STaeid ST 3Tkl Bidl ©, Sdieh d-scllh | Sk
faudia @l 1 S<ewone— & 6 § Mo(VI) de W(VI) w1 T Cr(Vl) 9
Fferer 81 31d: e "iegmm | Cr(VI), SEHHE o &9 H Jaol S
2 S MoOs T8 WO, Tl

1 Siferdientor STerey q U Wl § S T Hepel Al § @ ferre
Bl " G-3TayH oF SAfafer T-TET IO S 91T S 71 3|Eone - Ni(CO),
3R Fe(CO)s, | Fiohet 2IR 1P o1 SAfafiehtol eraeen = 2|

231y d- W f- =i oh
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SRER0T 8.3 TH GHAU a7 1 AW a5 fqq gRad-g stiednior ey T8t ur

Skl

A whfedd (z=21) IRad stfedieror sraemT & gt

AR 99e

8.3 WHHU Al I 3d HUN H HE W qd G WA H SR SFeRAT g9 @

™ HN?

8.3.5 M2*/M WMk TIaRIS
E l':o ﬁ“ gﬁ &

0 A

\

Ti V dr Mn F'e do Ni du Zn

m yfard 7 & qfienfaa a9
97 8.4-Ti @ Zn % & @l & (M2 —>M°)
A selaeie faval & qfed aer
gRieferd qH

faeraa o 39 o1q o M° STeF § ®ial @ Hefid
FH-THE S TE R AFE Soee fawe gl
8.4 W fgu 7w €| UROM 8.4 o HHI I SYAN Hich
vﬁ%&anﬁamE@a‘aﬁfmﬂﬂ‘féquaﬁ
fot 8.4 ® Tuitan A B

FIR 1 TAF B 3 HROT AT R, T
el ¥ H, 9o 3 R STEmeld o1 Seiehtor < 2
hadl SFHHNE o (AEfew ot SR TH WiR
TeHIfh 3) B Cu o Tl e ed § o A
3Tre 3Tafad 81 ST 7 Cu(s)éFCu”(aq)ﬁ'KCIT’ﬂ'{UTéF
U 1o S=a Soll, THeh! oo ot ¥ Hferd
T & w S T ES % W Somens W # arme
yofa ¥qetl & gom Ud fgdta o woedt o g o
gm= Jfg o Hefud @1 98 S = @ 5 Mn, Ni
T Zn & E° % WM 9 g9t g emitad o 9
Afereh BT B 2

RO 8.4— UIH AU oF WHAUT qedl oF HH-TEIAeR |19 (kJ mol-1) 3 MI) ¥ M ®
JUTET & UMeh T Tavwal o am

Ti 469 656 1309 -1866 -1.63
\% 515 650 1414 -1895 -1.18
Cr 398 653 1592 -1925 -0.90
Mn 279 717 1509 -1862 -1.18
Fe 418 762 1561 -1998 -0.44
Co 427 758 1644 -2079 -0.28
Ni 431 736 1752 -2121 -0.25
Cu 339 745 1958 -2121 0.34
Zn 130 906 1734 -2059 -0.76
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SRERUT 8.4

Cr’’ UEE © Safk Mn® Sifedieies, Safe g9 &1 d- o= 7, =172

CrY’ TF STUEEE ¥; itk T9e TR d 9 d ¥ uRafid g faad
F-9fT t,, TR (T 9 W) T T @ AR Mn”* & Mn” § ied @
ST (@) foam o B § S 39 Sifaiad TfiE UEH H e

qqARRA 99e

8.4 FW & faw EC(M>' /M) F1 0F S (+0.34V) $1 3% S SR @ 82

8.3.6 WMeh TS
fawat me/m2

¥ warat

8.3.7 3T=IdH

ITTRATRTUT
Sero S i
T i

warfera

. o o ‘
(Thd- 39 Io9 A H 3R ApgH W &9 )

Mn”" # a1ef-9a d- ek 1 w@fae oK Zn® ¥ qoiufa ' faemm
WEGMQWW%,WMWE@WWWAMHG
Q Hefud 21

Tl 82 # E° (M*T/M2") % HI ot sreeiieh TRt aRedeier gafE
29T 71 Sc o T g8 7 91, S o wenfd 1 39t & e fomma
Ao 19 fa=I9 21 Zn & 70 596 I=aa9 A &1 SR Zn” & el d'°
fa=Ie ¥ U SeleiT 1 g2 &1 Mn o foU Tdaepd S=4 6 <3 @ R

M2* () fome &0 @ womh § Sefeh Fe o emienehd =1 74, Fe’'(d) &
A Tenfed i <id €1 V o STdeiehd =1 /M V- o T @ Heife
g1 (sl ty, TR, THF 9)|

RO 8.5 WHHU UGS w1 3d HUN o T Bomgel i <l B Swedd
ATl ToT W& TiX, (STRWEE!), VFy 3R CrF § Wiwl Bt 81 Mn 1 +7
ATRETERT0T TN Tl Balge | Wevid el eidl W MnO,F 3 8 3R Mn
o qvEd e FeX, 3R CoF, & i i o1g geeaigs &l s
STeha STTeRAToRTT STl hi T UM 3 i TSR i &Har a1
T SEHT I=d SAeTeh Hel o HRU B 7, SW fF CoF, & Hed o =1 5=
Hegarsts AN S VFy 31K CrF, §, 359 379 el & R0l el 2|

ARt 8.5- 3d ATgalt & TUESr * GA

+ 6
+5
+ 4
+ 3
+ 2

+1

TiX,
TiX,
T iX il
2

CrFyq
VFy CrF,
VX, CrX, MnF,
VX, CrX, MnF, FeX, CoF,
VX, CrX, MnX, FeX, CoX, NiX, CuX," ZnX,

MW X=F 5L X =F5Br; X'=F, Cl; X" =CI - I
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Tt VFgoheael V' &l WE il 2, 9 TolEe SesuHed W
RS, VOX, 3d &1 wIsiRigel 1 o0 Tor, et sfierdiertor sraren o
TeRT TR &, 8- VX,(X=CI,Br 31k I) ¥ &R &t CuX o ferg o ern
21 T 3R TEiERe o afafe Cu' & 9l dage [ €1 7l cu’’, I ®
I, § sifefigd & 2 —

2Cu*" +4I" - Cu,l, (s) +1,

Aty e Cu’ AfiTes Sl faeem o sreerd ® qen Fegar s

B B
2Cu’ - Cu”’ + Cu

Cu2+(aq)“°ﬁT T Cu+(aq) T afuss 81 T HRUT THRT STAISH
Tt A, gH 1 Cu”" 1 gorfl § aIgd ifiis SRuTcHsh B €1 8, Sl T
1 fgdia e woedt #1 afaufd o sifue 2

RIS i SoaaH TR TIL i TNFIA YR HE St &Ioal
SArrarzel H WEf Bl 1 StiEel | S SRl S (HRO 8.6)
IR1 o7 FE W Al @it ® 3 98 Scy,05 ¥ Mn,O, o 3@ Wi foerd
21 ot 7 % W%, Fe o 3%d SHAES Fe,0, ¥ 31 J Tl 81 Tl &
ez § Hie (V) sl H, (FeO,)”, 31PF o°d & W I ¥ & Fe,Os
9 0, | faufed g S 1 siemse & stfafier, sfedonea V' &1 VO, V'
1 VO~ a Ti' &l TiO”" o &9 ¥ Tided WEH hid & T o1 31deq
RIS T T 3= SATFHHIUT STETRASA i LA Y HIH i &Toar 37
% Bl €1 39 ¥R Mn 1 Seaad T3iiEee MnF, ® e S=d 3ifeaEe
Mn,O; B TR 1 UIqeAl o T SETae S shi &l o SEh! Seheedl
1 THA S Hehdl ¢ WEHANSH 3AFES Mn,O, H, Y&® Mn WA,
FRAHE 1 Y Th Mn-O-Mn 99 dfgd O wamEt 9 R & 21 V',
cr’, Mn", Mn" it Mn"" & fau SgsFEEEE [MO,| @9 9@ 2

ARUTt 8.6— 3d =TS o IaES

+7
+6
+5
+ 4
+3 Sc,04
+2
+1
* ffyq sfiaqse

TiO,

Mn,0,
CrO,
V,05
V,0, CrO, MnO,

Mn,0,* Fe,0,* Co,0,*

TiO VO (CrO) MnO FeO CoO NiO CuO ZnO

Cu,O
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3BT 8.5

ST 901 VO, <Cr,02" < MnO), ¥ SRR &l § gfg i T T Hift?

B&l  TEh HRU ok ATEIA oh WI% U fre wiis o Tty o gig ?

AR 92e

8.5 THAY T i woT SO § SR TR (v 2R fed) § sifrafha aRedd 1 o1 oy HHER?

8.3.8 Ak

Ghuul Hgel t TEEte sfufmareiicrr s €9 9§ uRedeier €1 sga-dt

arfirframsiiorar ¥C Wi fargaerda 2 qon @ftst svt o foer €, wafs o ol ‘S’

Td E° HH

3RE0T 8.6

SRE0T 8.7

g, S for @rumor el R wefea el g

FHTI T 1 DIgHT F2H S o eel STUeqeha Afersh siffsmamsie e 8
S 1M H' @1t grI Aterdiepd 81 ST €, Feiy 3 ergeti w1 erseie e (H)
Y SRR ¥ fafma w6 o1 aradfos U H wefi-wefi HH o S 2
IO — el A W AEHEN T SAfean q Aidiih e 3Tl oh Wi
fifera #1 M2 /M % E- & T Soft § gt oermi % s e B s g
Yo 1 <o ¥ (RO 8.2) | B % HH F0TeHE WA R S F A
Tata Hem e fgda e et o 9 | W gig W Fetid €1 98 S
T % 5 Mn, Ni 3iR zn & E° o @ vgfa & omifed w5 qer
T s1fue RO ¢l Safh Mn® § o1 9R@ (d) S9N (d)) q9m Zno H
7ot IR 4 STRE FT NS T B % O 9 watid 3 Feea & fau
E® & M THH] I=IAH HUMHF oo Toedt 9 Fafvd 2

M /M*" tei g o E° AFl % staeiie (ARO 8.2) ¥ T § fh
Mn®" q€1 Co®" R Seitd faerad | Yeeran Ao s 1 % H
BT, V2 e Cr" TR Yoel SAq=el sheieh (379 § 9o oy ol §
BIESISH 119 T hd &1 SIeLomed—

20r2+(aq) +2H+(aq) —>20r3+(aq) + H,(g)

aagqmm@aﬁﬁumévﬁéﬂaeéam%—
E A\ Cr Mn Fe Co Ni Cu

™M /M) -1.18 -091 -1.18 -044 -0.28 -0.25 +0.34
= O | A o SR i gusE|

E° M* /(M) & wF Frafia 7 2, 58 B9 o ol § sifaftd e
(AH,+AH,) T Seade el g H9 Hehd § S foh B 3R anfeds o
fAu semeRa wgd %9 e 8

Mn®*/Mn" 7w & ferw B &1 " Cr/Cr stem e’ /P % WAl @ wgd
ik wTeHes I Bl 87 HWeEy)

T fTT Mn 1 gata SRR STl o1 aga afuss 7 (d° @ 4§ ufted™ & fag
HEYTF) ITERN T 39 e ot T Bl 7 fF b Mn ® +3 SS9 Hew
1 &l 2

235, d- WH f- sl oh Tl
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qqABRA 99e

8.6 W U TTH Ioaqy SFHHI TATT hodl SRS Tl TS H & F &R

FA B2

8.7 Cr’ 3R Fe’" ¥ § o1 Yaa 09 © 3R &7

8.3.9 o T

WA fomr 236

71l W FahT & IR HH T G&Id: 3 YR o Gahid FaeR T
B ® - Qﬁﬂ?ﬁvﬁ (diamagnetism) d SH?FIW (Paramagnetism)
(Teh 1)1 Siageehid ueief, Syge gaeshid & g iaestid gid 8 g
SR a TETel MehTd el €1 S U gahig & W yae &9 9 SAehtid e
€, 9 clegahid (Ferromagnetic) HEaid &1 Ird |, diggache, STgesh
1 W WEY Bl o9gd ¥ GhHUl U1g AFH Sgahd §

ST gehed 1 Scafd, STIferd ol o1 Suftefd o wR B §, T
TY STIfeId Seiae 1 gaehig S0 (magnetic moment), T &IV
e (spin angular momentum) de FefT FHIU1T T (orbital angular
momentum) ¥ Hsd el 81 Y99 HhH0 S 1 erqat o Afenl o wefa
IV FAT T AFEHE Fet 9 9 wifaq (quench) @W%WW
I HE el @ Nl o7d: Tk folu Jaehta el st fuior 399 sufeerq
(AT STl 1 H@ o YR W e srar € aen gwent 7o e fRe
T ‘GeshU-AE (Spin only) A §RI I S 2l

u=ynmn+2)

Tel n ST Selaeial 1 G& © 9 p geehid ool € TR A
dR B (BM) €1 U STfrd ol ol gaehta el 1.73 SR e
(BM) Bl 21

STIerd SRzl whl Srgdl TEAT o 1ol Fehid Tl k1 W wgel &1 o
Ufed et SATEOT § TTATIR, STUISTl qefl STl H IUfeerd STferd seiareil
HT G 1 Gohd e 21 TERU-AE G 5RO § W geehra ot
o M T T o6 STMYR W F4iRd gem Hohav guft o Tl oh Jahid SOl
o AE Gl 8.7 ® fRu wu B wEifin siee qer w9 9 foeen o sufted
SIS ST 3TereT S afee o e €

AU 8.7— Faehtd MU oF URek{ed TG U W (BM)

Sc** 3d 0 0 0

Ti* 3d' 1 1.73 1.75
e 3d 2 2.84 2.76
v 3d 3 3.87 3.86
cr* 3d 4 4.90 4.80
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Mn**
Fe*"
Co™
Ni**
cu”
Zn*

3d®
3d°
3d’
3d°
3d’
Sdlo

S = N W s U

5.92
4.90
3.87
2.84
1.73
0

5.96
5.3 - 5.5
4.4 - 5.2
29 -3, 4
1.8 - 2.2

FEE01 8.8 ety faead H fgHast oA o Jaehid STl i T0ET ST AfK SHeh1 T

FHE 25 2

gt elld faore | W] s 25 orel fgEarst o | srgrfer goeel i gE

5 TR oTd: THeR1 Gahd 0 B, p=./5(5+2) = 5.92BM

qqARRA 92e

8.8 M”'(aq) ion (Z = 27) o ToIU ‘Y=rh -1’ Gaeh1d SATEO] H1 TOAT HISAQ)

8.3.10 T MIMN HT o=

—_—

ferd 8.5 — Jq GHHT 4t & FI Hlfcad

Al & ST faerdTl o 111 aTE

R & 7E $R VH, V3, Mn?,

Fe3*, Co?*, Niz* 3R Cu?*.

Sa = 39 9T d-heTh 9 a1 IS, ST el
A d-hEgeh | Bl 2l Soei Sl (energy of excitation)
1 WF STERITG Y &1 STgfa o W e © (T
9)| UH=Id: IE g, ¥ Y& (visible region) |
feord it 21 Ufera 1, ST ehtel 1 Gk W1 Bl B
STERNTd YehTel o STgia @1 MuRo fa=e (Ligand) &
e o SHR W T Smen €1 GrRoft 8.8 H Al
Sttt foeram o Sferd T 1 swHeg fman o0 €, T@T S
o o] fere &1 w1 w@ B o 8.5 § 9 d-=dlw

ool o i faerHl o1 <9 T B

ARUN 8.8~ WIW HHAUT U oF FT FerdlSId &g AT o T

3d°
3d°
3d’
3d'
3d’
3d’
3d’
3d*
3d*
3d®
3d®

2022-23

Sc*
Ti*"
Ti**
v
v
v
cr”
Mn®*"
cr**
Mn*"
Fe*
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8.3.11 HepeT Hifitent oAt
CEE

8.3.12 SN TUT

8.3.13 STaRTRTIN TNfiTant
H ST

WA fadm 238

3d° Fe* Ly

3d°3d’ Co*'Co™ re-Tersit
3d® Ni** g
3d° cu® et
3d" Zn** TEH

oot AifeR o Aifek eid ¥ o urg e ffvea e § womae stean
I AU W S Hich Yoo THEST S €1 Fook 319 stfircrerforss Tor
e §1 THP FD I & — [Fe(CN)gl”, [Fe(CN)gl", [Cu(NHy),]>" @en
[PtCL,]> (e O § Wepel Mkl o TETEA 1 foreqa == 1 TE 2) | Hehaol
T 3 ool AT 1 T B &1 THHT G&A HRUT € © 3T oh 3ThR
%1 Bl BEI, €1q 3EA W I=d TAMeh AL qA1 STl o6 a4 o faT d
hefehl h1 ITTeId|

THA T T ek AT ST Fiehad o foag ST ST €1 Tehwor engaii
1 € 0T ITHT TRAATEE HAShdl T Hepet AR o G o 0T & HRT
& dHfeam (V) stiase (ot g o), ged fauifeid e (2R wehH o)
IR Fohel (STH TSN H) ThA o1gsti o SR ST o FD I
&1 SARE & I T3 W AAHNS ok VBT A SAH F1 g oh WA
o ot aTreEll i TEAT Bl €1 STiaY oMM oh T YU WehHOT Suft i Uy
3d T 4s TAFRMA 1 ITEAM FHE &1 TROTHEEY, IAE F GdE W
Afirenier w1 Higdl o 9fg e Sl & qen SAfqehRen o sropel o Sufterd orey
Tael B S &1 WiHa0 Soll ol | 52 Sl €| SHerien ol sraenati o ufted
Bl Gehl o I ThA U SR o ®9 H 31k qorelt Bt &1 Seretonsd —
I (I11), STASES SEH T WHCHhS 3TEH o sre 99— g areft stfafsan
1 SARE H 2l

21 +S,05 -1, +280,”

TH IATHIT SRR T TIEHT T YHR T —
2F +21 5 2Fe” +1,
2 Fe”" +S,05 — 2Fe’ +250,°"

e WUl HIqel o fehiet otk o ofiat B TR Tel TCAT] o1 H, N 1
C T 81 S € d SAauehieit ARl 1 A1 Bl g1 A Aifih S
STGHIFUIHAT (non-stoichiometric) B4 & de 7 a1 T 24 & ) 7 &
Hegarsi| 3]0 o fet TiC, MnyN, FesH, VH, 55 @9 TiH, , SS| 354
A HTqeT T hIE AHT SR STl YRR Ta1 hid | Feel ol Jhid
o SR W, 38 YR o AR ik Jife (interstitial compounds) FHEed
g1 57 ARl o ged Gifas Td THEte e e g § -

(i) SRR ATl o Terlw I=4 eid & S g5 oigedt o ot siferr 7
(ii) ¥ 1fd FSR e €1 Tel 7 ToF Fo dEel S Hokal aHT € H

F3RAl o G Bl B
(iii) 7 AMTRT BT efearen =TerRal gUfed Tt 2l
(iv) TEEfTH &9 9 faueneh difes fies e 2|
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8.3.14 Tasmastt o s/ 57 (alloy) fafem erqefi <1 wfimsmn e € i fo amqeft o wfwsm 9 o

3RE0T 8.9

<l

AR 99e

e € fagrg Tarh S faerem @ g € o U u1g oF TRAm), S eng
o st § sifafad w9 9 foaRd wd €1 39 YR o faggstl s A S
TS gRI et @ et eferen et § 150 &1 fat 811 Tk engat
& sfcrerfores TN qen SR feensti W TuEAl % RO WA Grgetl g
faATgetl =1 T ReraEe Bt ¥1 56 WehR W THAI] HoR B € Al ok
el HHGA Se el B e fasng el gufited fasrg ¥ i,
IAfean, dmea, wifded ™ don S &1 swE fafa= geR &% S
o @il o Scaed | foran S @1 STHEAT orgel qen WA Uige o
AN @ W fagrg elEifies wew % e €, fer st € — diad
(FIR-TS&) , w1 (FiR-fe) a7f<)

HATRETERTOT STarEell o * STEHIUTa’ 1 & 31 B2 U S difSu)

T Tk fafeme AfeRdienior sToen SUY % qUl Sv=u SATEIhI0 TaLney &
o ° %9 TRl @ d SHRl SEENU el 81 SeE- WS (VI),
affereTeR T Sraren WS (VII) den His (1V) &1 qor o et aiesm o %1
ot 2

3Mn"0,” +4H —»2Mn"'0, + Mn" O, + 2H,0

8.9 W HIFT fof Cu’ 3 Seha faere & worh ==& 7, 7 o

8.4 Wa‘&ﬁtaa I=9 A9 W HhHY UGt TS SIS o LA ATMRAT oh Hoasq Hehau

PO FEcaqol
NABree

8.4.1 argell &
TS T
3T RUTE

uTgetl o SHeUES W B 21 Thfean o erfafted weft ¥qe MO Y& ok
AR ATTEE AT €1 37 SEel | ergetl i Swedn Siedwl HE
TTh1 o WEA o (HHA Bt @1 S| R Sc,05 ¥ Mn,O, ATl qeh 3@
%1 foeral €1 o 7 % 99 STPRA & Fe,O; U S FiE Svd AfaEe A
ol B SR o i -+ (oxocations) V' &1 VO, H, V¥ &l
vO®" # @ TiO”" ®! Ti Tt 39 2
HIq3T hi STRARI HeA § gig oh W ATFIES] oh ST 0T § HHl S
2 WS 1 SRS, Mn,O, Tedast don 80 deitd wered gl 71 el a%
f CrO; @ V,05 o e ot = g 81 37 S=u sifedmsel § i
TE9E 1 THEd e 2l

39 YR Mn,O, ¥ HMnO, 9 &l 81 HyCrO, a2 H,Cr,O, 3! &
CrO; ¥ W B €1 V,05 39! eF W +ff gerd: oieitd € ik VO,” aell
VO, & o0 31 21 dAfead o fedEel | et V,0, ¥, 37 &
V,0, 3R 399l V,05 T it Tiad <@ &l fHerd 81 V,0,, 3= |
faera gt VO o1av1 Il 71 3 TR V, 05, 37 99 & 4 st ae
FAN: VO, 9 VO, @ Bl YUied ¥ sifueraifi CrO e © W
Cr,0, 3vaudl 2

239, d- W f- =i o
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Uy sEwe, K,Cr,0,
e STER e < SERT % fau Tk el WA €1 59T ST %E U
(azo) MR &l aH § Aedieries o ®9 § fHal Sl &1 SEHWS &l
UM HiHe W S Sl 81 hAEE 3R (FeCry,0,) i Se a1 i
Sufterfa o Hifegd =1 G e o Wi Giferd fhan S @ wiHe 9w
o1 21 FIEEE F QfEAH HENS & @Y AAEa 99 & T —

4 FeCr,O,4 + 8 NayCO35 + 7 Oy — 8 Nay,CrO,4 + 2 Fe,O5 + 8 CO,

Hifea wide o el faeaa &l S 34 IorRE 3T 51 STt a1
forn Sirar @ fored 9 9w |ifesm eEse, Na,Cr,0,.2H,0 i fhefea
T fern S 2l

2Na,CrO, + 2 H — Na,Cr,0, + 2 Na' + H,0

Hifeqq eEhme ®1 faoal, weiem w9 it gl 81 sqiaT
ifeaq eeHme & oo § dRfiey wilEe S iy Sesme ure
T fern S 2l

NayCr,0O; + 2 KCl — K,Cry0; + 2 NaCl

TREH TEHHE & AN 1 o fREd, Redied 8 S| Bl Sl
foeTam © HiHe T SRR 1 AU Bl € S forer@d o pH W s
FT 2| FHIWS AU SEHUS § HIHAT H SIS T& 9691 <

2 cro,” +2H" = Cr,0,” + H,0

Cr,0,° +2 OH — 2 CrO,> + H,0

HIE S CrO,” el TEHNE

o - 9 Cr,0,> w1 HEAT A &
| 0 o O o E| SIS ST Tl 9 Bl © Seifeh
Cr o> SEFME APA W § SqEeEH %
oI\ J/ =\ o amm # wERd fFu wd €
o O S % 0 fEH Cr-O-Cr 3™ 10 &1 HH

R B —— 126° T 2
e o Tifeaw e TeREH SRR Fad

HierfierTor e 1 H1d F 21 Ffegq oo &1 S § foaciaar st g
@ A1 TE Hreh T A SATRAIH0 ek oh &Y § Tt g foman ST
2| DR SEHN T IYAN AFHA faverwor § waftr W o ®9
foran S 21 orelia weAw | TREwme oA H et fRa e geR 9
YRS 1 ST HWehdt & —

Cr,0,° + 14H + 6e — 2Cr’ + 7H,0 (E°= 1.33V)

TG YHR TAd URE SEFEES, SRS 1 SR S ¥,
TEHhTEE T Gewl o, feT (1) 1 fea (V) & den IR (1) 90 1 3T
(1)) <o § w37 srfafsmang = & —

61 -3, +6e )
3H,S — 6H +3S+6e¢
3Sn — 3Sn +6e
6Fe’ —6Fe +6¢e

W foe 240
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e 3 (Fteretifed)

ol et stfufsman i defRem erwTe w1 sitadier o sifufsma
T SATEIHR] H1 AT Y AfHa Hl gt W fhan <1 gl 2
Cr,0, +14H +6Fe”" 5 2Cr’ +6Fe’ +7 H,0
Uy Wi e KMnO,
W THTHE 1 W I & T MnO, i &R 4T gEgedEs aul
KNO, ¥ 3iferfieher o @1 Gifera femanl STl 81 56 TG 8 37 ol IR
K,MnO, W il & S SEE =1 31l 7ieaqd § STeamuiiad grehd Wi
W 31 2
2MnO, + 4KOH + O, — 2K,MnO, + 2H,0
3MnO,” + 4H — 2MnO, + MnO, + 2H,0
fENfiTeh TR W EehT IS MnO, o &I eI ol Wi o I,
e (V) o Saerveel sfirientor gr femen ST 2|

KOH & iy gieH
A AT KNO, 3 HeT S

MnO, MnO32~
e e
e foer o - STTee SHeRdeRTuT
MnO?~ MnO,
e 3 W 3P

AT H WIS (1) 3TEA o e WallaeRsethe gr Sfadiad gie
TR 91
2Mn”" + 55,04  + 8H,0 — 2MnO, + 10S0,” + 16H"
TR qCHTHE e ST (ST hiell) W0 ok feheee el © S KClO,
o T GHGTEHIHS S €1 98 a0 Sot § =g foe 7t 8, (293 K a1
W 6.4 TE/100 UM Wel H) | W 513K T TRH i W Aqsfed &l Sl 2l

2KMnO, —» KoMnO,4 + MnO, + O,

Tk T wlifereh 07 StfereR e € — TEeRT STt TR {1 e Wit
B o IA-T1Y THH] YA T STHT ol STTgashed| 5= 1] Hhetsh gl
SN HESEl S Gehdl §, S foh 39 q&ish 1 @ 9 e 2
e qe WHTHE 319 FIgohaiahid eid €1 SIS o p herehi o HHIw
& d YR o ATATT W Y ¢ AEET GRS 21 B WS IEA T
ST SR o ShIRUT STeSehi4 Bl 8 TR WHTHE ST STgiferd Selaei
9 B o HROT Yiagehia glal 2l
A THTHE T Siatieie i heTeRAeEe W, 3P (IT) o0
3MA (1) 9 B, AE2Ee &l e H a1 TAIeRe & o e o
SATrfiepd T a1 B AT i e SfafEary 59 g § —
COO
5| —> 10CO, + 10e
COO"
5Fe” - 5Fe’ +5e
5NO, + 5H,0 — 5NO; + 10H" + 10e
10I — 5I, + 10e

24dy d- W f- =l b e
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W fore 242

KMnO, &1 31d-31fuferan wa staamaent &1 sdf-sifafewansti &1 Sgax
Tyl erfaferan =i fer@n < Tehdr € a1 STEvaehda R THIshol 1 Hqferd X
forn s =1

Ife 70 WHTHE & W, WS ersieaEe 9 S (1) o9 §
= &1 erd-srfufsmanet & 9 w9 9 weiyig &%,

MnO, +e - Mn042_ (E° =+ 0.56 V)
MnO, +4H + 3e — MnO, + 2H,0 (E°=+1.69V)
MnO, +8H +5e — Mn’ + 4H,0 (E° =+ 1.52 V)

A B el YR 3@ Wehd @ foh foore § RS M Sl Eigdl
sAfafewranett w gifad w3 ¥ gecyel i frard 21 et %2 sifafwanet
I YSTe-fasa 1 TerEd § THAE S Gehdl ¢ iR SAAiRar i AR o
Toh TEYUl e &1 WHTHE 3119 51 [H']=1 W Sl o1 Siiadiiepd feman St
fEq| R e &9 9 sifafman i gl € S ae fom A (1) e
I A B SAYET AT R A S|

KMnO, i %8 Hecqul e efufkard frefofaa € —

1. or<ia faeaa # -

(%) R RS ¥ SRS o Bl e —
101" + 2MnO, + 16H  — 2Mn”" + 8H,O + 51,
(@) Fe”" &PA (80) 1, Fe'' (Wan) ® ufteds -
5Fe”” +MnO, +8H — Mn’ + 4H,0 + 5Fe’"
(1) 333K W SHeicie Ao e SAerifcieh 371 ol SRehIu
Bl B—
5C,0,” + 2MnO, + 16H — 2Mn"" + 8H,0 + 10CO,
() TIESIH GoHEE 1 Towl H iadienon, oy qew smaaifud
B S —
H,S — 2H +S°
5S8” + 2MnO , + 16H — 2Mn"" + 8H,0 + 5S
(F) GERH TR 3THa] FehTee hl Hothe Al HeHeh 37 |
SRR TIT—
5504 + 2MnO, + 6H — 2Mn°" + 3H,0 + 550,
(®) TIEIES HT g2 | SRR 0T—
5NO, +2MnO, +6H — 2Mn”" + 5NO; + 3H,O
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e fafEm|
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8.17

8.18

8.19

8.20

8.21

8.22
8.23
8.24

8.25

8.26

8.27

8.28

8.29

8.30

8.31

8.32

8.33

8.34

M /M den M* /M T % gedd § g e % B % WA AW R T

cr’/Cr 0.9V cr’/er’” 0.4V
Mr21f+/Mn -1.2V Mr£+/l\/121;12+ +1.5V
Fe~ /Fe -0.4V Fe" /Fe +0.8V

ST kgl o MR R Fefafas w fewoft FHifsm—

(i) et wem | or”” @ Mn®' & g § Fe®© w1 et

(ii) 9O Ufkan o foau wife sterer H gl 1 qor § STERA o Sfaiiehtor | garHal

freferfaa & F 9 e sefa faeee o i g

Ti°", V¥, cu’, s Mn™", Fe®', Co”, g & fety swor warey)

TUH GHAU U T UTgeTl i +2 SATRITHTOT TwRnsT oh TG Hi gl Hifsg

frafafed o g o, oFeRfae T Wfaetae & e & ge Sift)

(i) ToeRite faame (i) WRHEE T A SR

(iii) SATRHTRIOT STeen  (iv) qEmEfeR stfafmarsierd

3mg freAfafed w1 feg gaR o TR -

(i) d* =fefis & @ o’ yae AU=Es € Setsh AT (110) Foe AR 2

(ii) Sefta foemm | wiace (1) Trt € WY Igeran fawds! o1 Sufefd § I8 Wodgds
HRdIFd 8 S 2l

(iii) @l w1 o' forare oreda s 2

ST | 319 1 qHed ©2 Selld faera" o sraaruae sifufwanett o <1 sseor dife)

Tog GhTul Aot H R G U1g S qo Al +1 SR stareen <t 22

frefafad i seal o srmfaa seieglAl w1 ToET Sife)

Mn”", cr’", V' qen Ti°T e | wiA W el foere o erfoeert €2

I T4 gL HHAY w1gstt ok WA & Fefafed sfasor w1 wRo aart—

(i) A o1 1 FeTaq siiEe aRH1T 7, Sl S=aqq fiadEe S9yayHl ofig 2|

(ii) WA o T TooqH SFHH0T Taee] fFAEEl a0 Fieivgel ¥ wei¥m gt 2

(viii) ®Tq o STTFEERUMEA o ey Sffrfiehtol Sfeen Y= el B

frafafad &t o m & fou fafe= 1= &1 Soera Hifse —

(i) MR 3%k 9 K,Cr,0,

(ii) TEAIgEEE ¥ KMnoO,

fasmae o €2 oFURTgE wrgetl © ga U yg@ fHsTg &1 Scod Hifu) 9ok STEn off sarEy)

e Tl del @1 €2 SRy o FEfafad § i @ wH] shHleh A HHHoT qodl o @ —
29, 59, 74, 95, 102, 104

UferAiae dedl w1 WA Sa1 Fafia T8 B e for oRenTEe qel 1 W@l g del ot SiladeR

ST o SMUR W 39 HAT h1 MR FHKA hifoU]

TferRTTE S0ft w1 HAfaH qed i | 22 56 e ol SeleRieh Tord Tl 56 e o Heiferd SfierdeRTor

sraeensti W feoqoft S

T o SUR W Ce”’ S o Teiaii<eh o o eq=1 SHITSIq a2l W= oT | oI’ ok THR

T T AR S I T HIF

TS Jult o 9 Gl dedll o1 Sooid I S +4 A Sl +2 SfehIoT STewey quiid &1 39 FhR

o FIER AT 3ok Solaeieh o= o o9 Hae Tenfya shifsru)

frefafad & g3 o tfaedtas goft & qal qen reHtae 9vit & dol o T@EA FT e Hifer)

(i) Rl fomme (i) iferefishTor srareey (iii) Tl sifafmanetiem

61,91, 101 T 109 WRHY] FHHIE Alel qedl 1 seiaei-eh fo=ma fafau)

251y d- WE f- sl oh Tl
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8.35 WH I o G dcall oh AR shi fgeta T qeftar St ok il o Ga el | et o o ot

Fifau) frafefad fgs W v Tee At

(i) soERies fa=ma (i) eAfereieRTor afereeny (iii) oA T qen

(iv) THE SAHR
8.36 fr=fafed oo o y&i® o fouw 3d soieeil =1 den fafen—

i, v*', cr”, Mn”", Fe”', Fe”', Co”’, Ni*", cu®’

MY 37 Sediford ol (TeEaHa) o ui" 3d Hemeh! o1 fhd TR ifumda wii? 9iisy)
8.37 WUH THHU JU0 o dcd W HHHU qeall o ek Ui W Tear weii wed 21 feoroh swifsw
8.38 fy=fafEd Hepar wiiefisr oF Jashia SN oF WM & 319 1 f=hd fepTei?

I Jaha 3T (BM)
K4 [Mn(CN)g) 2.2
[Fe(H,0)q]”" 5.3
Ky [MnCly] 5.9

aqARET 92Eit 3 SR

8.1 faeeR (z=47), +2 HIHI Teeq YR &= Tkl ¢, Forad 3Tk 4d FHerh o7P0f W gL T ora: I8
Thul qedl B

8.2 5% & 3d Ferhl & Toiag Hifcs e ¥ Y9 Tel g & Sefeh 3d 9t o 99 geft engedt &
d HeF o TR Hifcash e TH | I e 2|

8.3 WHIS (Z=25), & WAV § Heifeh Sfeld seiae I1g wd 2

8.5 3 Tl # ifafa ufted fafa=r 3d fammal o wonfae 1 emar & fia=idr o R0 2 (S
d°, &, d'°) s &9 9 e 2

8.6 Bl MR T I=d foEd HUNHRd o HRUN SFHSH AT TR, HTg 1 STk Iod AT
STE T SRdIFHd HL THd B

8.7 Fe” & ol § Cr’’ U Wael 3q=ras a9 2|
FRO- Cr W CrY a1 H d° = & uiedd el @ g Fe”” @ Fe’' 8 &° = & & ufed= g 2
Sl oY W § R e 0 d @it o § (36 CFSO)|

8.9 Cu' Weiig foerad o srqurwifad e 2l
20u+(aq] — Cu2+(aq) + Cu(s) 39 for Ee HM 3Tepdd 2

8.10 5d oI MHHM &Y ¥ guret &9 & gfferd wd €1 TR sl § 5d el w1 907 H T dcd
¥ T T HI AR 9H R 3ol IFRE0 59 yRafard g

WA fo 282
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