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4 ¥ 9% OcwEe adl o UohEs &l JoUh H o fou difeam aEAEe
(NaCN) =1 ¥arT fehen sran 21 =18 ==fad &9 ¥ ZnS i 6 § 1 9 Jehal
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freeptor o foe ST fRe S o RS9 o1g &t A6 SIfes Bt offl S e fafér o sifawer
J = 9ot o Rl @ St R Frshor 1 envREe o R (qfen) w1 fava o saea
g 3R g W 8 T
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I sk Tt ST faomas o fooia =1 o 9 fere &1 swn w g
frfafed seew w0 frfafy w1 v w3 2

(%) SieTge | USfAT st feme
T o qed s diemse | afuehivE: Sio,, PR SeadEe qu
e SfieTEE (TiO,) Wi STYfsal &1l €1 473-523 K a4 a1 35-36 bar
T@ W Ffold %R & |iE Hifeam gegiee faeed ¥ wfed (digest) &
wifsa foran ST €1 59 ¥R Al O, Hifeam tgfiie o &9 ¥ Ud Sio,, Hifeam
focfiere & ®u o frenfaa & wmar € den syl 9w ® St 2

AL O,(s) + 2NaOH(aq) + 3H,0(l) — 2Na[Al(OH) ,](aq) (6.1)
oA | e SEeiiEe T yarfed X Uefie & SIEH #) faan S
€ TE SerEitS ALO, STEafad B W €1 39 el W foered w1 aren
TU SerEitsd ALO, & T § Siemifad feran S 2, S fR sraae i i@
F

2Na[Al(OH),J(aq) + CO,(g) — AL,O,.xH,0O(s) + 2NaHCO, (aq) (6.2)

Hifgan faferre foe@m o 9 ® w1 @ a9 e Ui i S,
YA T T/RH HTh T Y& ALO, It X foran S 21

1470 K

ALO,.x H,O(s)—— AL0O,(s) + x H,0(g) (6.3)

(@) 3 3’uT

< qem WA ok oTgeRH H Hqet w1 e 9 1 (0, % faw) sufeufa §

difeaw TEEe tudl W WEEe o qf foerad g faan st @ o

T Y a% | Fied gR 9 ) el S @)

4M(s) + 8CN ~(aq)+ 2H,0(aq) + O,(g) — 4[M(CN),]- (aq) + 40H(aq)
(M= Ag Y1 Au) (6.4)

2[M(CN), | (aq) + Zn(s) = [Zn(CN), | (aq) +2M(s) (6.5)
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Hifgd STaeh] 1 09 9edl § IRedd i Tevas ¢ S o o= & foau
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(%) ToEe o uftedq qen

(@) S &1 o1g § 3TI=eH
() 3teTzE o Ufteds
(i) FRATTT— FETe o TH ST 1 STavashal el 8 ey aroagiier aerel
feepTid & S @ o o SfedEs 9 @ Sl 8

Fe,0,.x H,0(s)-> Fe,0, (s) + x H,0(g) (6.6)
ZnCo, (s)-*> ZnO(s) + CO,(g) (6.7)
CaCO,.MgCO,(s)-*» CaO(s) + MgO(s ) + 2CO,(g) (6.8)

(ii) 97— WS H 3195k (ore) F1 a1g i Fafia =qfd o |t g o T i

T 9 % aHE R TE 9§ WA R S ?) GehiEe 3T o WS &

B AMRFAT 39 THR & —

2ZnS + 30, - 2ZnO + 2S0, (6.9)
2PbS + 30, — 2PbO + 2S0, (6.10)
2Cu,S + 30, — 2Cu,0 + 2S0, (6.11)

T o TEHIES TR i W 921 § T H7d 21 a7 3%k | gl
B dl T w9 ved 39y fafaew fhem € e st st fafche
TR oG T o TG H, T de1 HIW T % TG H I &0 @ o CuS
qAq FeS 2l 2l
FeO + SiO, — FeSiO, (6.12)
HTgH
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MO, ,+yC—->xM+yCO (6.13)
TS U] A ST U e7fed B €| Safen T i Srafed S Swicd e
21 (37T 1 1o oA I o SoreRiiehol B ©) | R off feerfa W, 5%
TRH A 1 AR Bl & A STT=E (IR ) § e aashH
Red 1 THEE, q91 T8 YAl o forg, fom i o qe & T e e
(M,0,) o 37w o foIu sfoemell sk o &9 § g &, firssy Sotf 9
Fef-fofar fepw s )

IHMAh! T F® o UROMC &H HIqehHd aRecdl o fagma & awem o
TR L 21 e filest Sl wa a1feres wiefer g 21 fordlt wehm & forw fenelt
fafere amsm W filss et o 9iedA, AG, i F=fafaa T gri sarn
S 2
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1. U Sherel 7TE Ui eal @ foh i eifufrean Ge € o1 el Stufd SToesh o Wil STuwE i
wafa Tl gl €1 UH Eiae € i F8 ohael SOANTIeh! i MO W SHRA €1 T ST
ThAl FI Serfash! oh 9R § F9 T aqd (T fha doar ¥ g S8 e % Sw o 3
Hehal) |
2. AG &1 =@ K (AG® = — RT InK) W 3e1id €1 31d: 98 /1 7 ¢ foh stfufspass ok sag
g | 2
MO + Area = X M + AOoxa
e Wed A e Bl Fifeh ATAlHaeh/ 3 3| 81 Wehd 21 FEfd 98 e i @ o S«
Toft ofieli 3G steeen H Bt € qo fafkar o8 SR el o fuet WM W A ¥ oY B 2l
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rfufspaetl (STT=Teh 1 SAeRiehiol IR U1 S 1 =) o AG® i
AT FUMHSE &l S

ST foF B0 S & ¢1g o1 SifTES STa=Ed o SN fasfed e 21
M.O(s) — x M (3 =1 591) + %Oz(g) (6.16)

ATETH T SAFSH I W@ HL oAdl &) GHEH 6.16 HI GG H
SRR 1 Ffeim Affshan o ®9 H @M S Wbl € IR q@ A, G T A

HE YR 9 o S wehd © —
x M(s 3127 ) + 2 0, (g) — M, O(s) [AG® (6.17)

I SFATTS 1 ATHF ST FHHIT 6.16 o SFTHR Al € dl AT
1 (IZEON C A CO) 3o «ff ghm —

C(s) + 3 O,(g) - CO(g) [AG

(M, My 0)]

(6.18)
CO(g) + 3 0,(9) > CO,(9) [AG co,co, ) (6.19)
I 1= o faw e fo=n S 2 @ 39 9 %1 CO, § ot SRR
ot e Tl ® —
3C8)+ 50,(0) > 5C0,0) [ AG o, )] (6.20)

IR qA1 THROT (6.18, 6.19 TS 6.20) H T THIHW 6.17 F2H |
(zHer1 319 u® 7, T 39 GHietul o U A gfdel™ @, S R gt
6.16 T, Sigd W) B9 U ¥ —

(c, CO)]

M, O(s) + C(s) — xM(s e 1) + CO(g) (6.21)
M. O(s) + CO(g) — xM(s 31T [) + CO,(9) (6.22)
M,0(s) + 5 C(S) — XM(s 312l 1) + % CO,(g) (6.23)

3 aIfafeRand w1g Sz, M O o aT&ifadh 7= i geidr & 5 &
fremfeq e =med €1 wmRE: 39 sfafmet A Ge W WM, T YR W
AG® 1 A HTh I T Fhd
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2 4
§AI2 O, +2Mg — 2MgO +§AI

39 fog @ eel TferEm Ui i eTdfad T Gt 2l

SHMIART o ATAR T99 g g¢ i Aaeilies ®9 § Ueafad o o1ged o
TS e 1 SYANT UHAT o STo=rga § e fohan St a2

ALO, T MgO Tkt o Tftesa fig & Weat o qral W Hr=iiferem U =1 stafaa
HT TR ¢ W THH STATHL

I 7T o6 A W A o1g 59 oTeen ¥ 8 1 o1 SATRIES 1 STIEI ST
i B 2

I ¥1q SR T T IF 59 Taen H @ at urdt afush eid €1 < fafdq erg
7o FrEel W el © 2R SuEd BN ool uTq SedEe S| e | et @
T TehH oh T2l GRed (AS) o1 W 3Afereh eces &1 Sl 81 37d: AG® ol
M ek FHOTHS & STl € 3R ST9=9 STEH &l Sl 2

() A ok 3k ATaTsE U Fremeor

3T oF SAFTTES SATGHI i FRTT=/ s (St i g2 o o, swmEel 1
3TTEEA T o faIU qon TowhiEe i AfFdhd i o fw) oF g | &
SUIA T TeR Tl hish ok WY oI Wl (UHA 9gl) H HW H el < B
el SAferTES oI W STIred B Sl €1 SOATieh! ed g8 WHe W WerEa it
® for ik, SAToRATES i o1 STaTerd shidl © GO 39 Wel o1 =F & fehal STl
21 39 W W T TEcul wROT TIEIH € —
FeO(s) + C(s) — Fe(s/l) + CO (g) (6.24)
T < g srfufmeretl o g o w9 H <@l S Hehdl €1 T o T o
FeO 1 3T9=M &l @1 8 a1 T | C, CO | 3fiadiishd &l wl & —
1

FeO(s) — Fe(s) + > 0,(9) [AG(FEQ Fe)] (6.25)

C(s)+ 30, (g) > CO (9) [AG ¢ o] (6.26)

AT sAfwfswaeti o @Y B8R W GHH 6.23 U B B, Tored Hehdt firest
T § ufeds frefafed ger 9 8 & —

AG ¢ oo AG oo 1y = AG (6.27)
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T[T g8 HOMCTS BT AGE A T 3 Hed S 9k SRRl 6.25 Wi FEfa
FHA B, HI FT AL S ® 991 S C—»CO (C, CO @) uiadq =1 fefua

3Fe 0, + CO—-2Fe O, + CO,

(dile 317%h)

Fe ,O0,+ CO—3FeO + CO,

CaCO,— CaO + CQ

(= qeR)

CaO + SiQ —» CaSi(%
(gHe

FeO + CO — Fe + CO,
C + CO,—» 2CO

(HT)

C+ 0O,— CO,

FeO + C > Fe + CO

A, I8 A= R A A | AT 1073
K ¥ 2Ifeeh a9 ™ C, CO @1 Fe, FeO @1 o
A= T A 8 [AG o) < AG, poo], 3: TH
IR ® i, FeO &1 3Tafad M 3R @
CO H {ffishd &I 36t TR © Fe O, Td
Fe,O, %1 CO gN 2Uelhd HH a4 W
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S Fehdl B
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1 o= faf= A oied o et 81 w2t o
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FeO 1 s1afem a1 < §1 o TR SfafeRa
=1 o ufe]l 9 s=a a9 o)l o 9= g
g S AGe TN T %k WA TR & W

wfeees fagetf W feR wdt 21 37 sifafsenet 1 wew o fremer foaan s

Tehell B—

500 - 800K T (amem wgt # =1 a9 ufier #) —
3 Fe,0,+CO— 2 Fe,0, + CO, (6.28)
Fe,O, + 4 CO — 3Fe + 4 CO, (6.29)
Fe,0, + CO — 2FeO + CO, (6.30)

900 - 1500K TR (T 9t H 3=d a9 IR o) —
C+CO,—2CO (6.31)
FeO + CO — Fe + CO, (6.32)

<1 TR ft CaO ¥ erusfed = S ?1 faferehe, saww 4 ergfgat i
A o &9 FeRTel ofdl €1 HIqHe Tfeld S7areen § @ie | 7ol =1 il 21

e g W U AR H NI 4% e a1 T AYFSA, S S, P, Si
Mn, g&H O H e @t §1 78 Fed die (T <fien) o A\ 9 S S
2 qen fafa= spfaal o eren ST "l 21 gorel diel, wed die ¥ 9= g
® 1 W e R i, T I8 el shish o W1 TH Bl o Hieh gl Tasrerent
T S €1 S &TST S HleA (ST 3%) Bl © A ¥E A AN 3R

TR 2T 2l




37T =T — Tuesll wier =1 sremaaed wiel Al iR % Yead &9 2
3R TH THERES 1 Wd W&l g Weddl g W el @ i Swfeal Wi
HATerEfiehd ehieh ST ST €| SHIEIEE hiae i hiae Al eSS § Aferiiha
HT R —

Fe,0,+3C—2Fe+3CO (6.33)

<7 % TR i Meish o &9 H e s ¢ f9es gewt, fafas qen
IR 3fferiehd IRt eqael =l STd €1 ©1d 1 fehtel foran S € 3fi
el W ¥ AR HT GG § Tokd L foran s 2

(@) Y ATFEE (HIUT (1) ATeATES ) ¥ dfe (hIUT ) a1 Fremeor
sfierarEel o fore o fog A Geden T o Hed aera | (o3 (6.4)] Cu,0
1 T AT R W o7d: HIW ok SFHES Th! i ik oh WY TRH
Yok Hie U1q W STqEfd S STy SIEH B €1 (FeeRt 500-600 K ok
TR C, CO T C, CO, Il & @ ser | feerfq & wga =i €) denf sga
T Ik GohTEe eid € a1 F5 § dlel Wt B Hehdl 8| GohTES STAEh!
TS/Te T W ATRIES I B 8

2Cu,S + 30, - 2Cu,0 + 2S0, (6.34)
SFAES T Tk & GN ST o o1feaeh SR T s1afad fhar s Sl
Cu,0 + C — 2 Cu +CO (6.35)

rfah UohH o, 3% &l fafcst e o a8 wret et § TRy fha
S ®1 9 SR SAege, SR fafershe o ®9 W UqHet Sl € ae
HM, HIW T & FY H W 2@ &1 390 Cu,S T FeS &4 2

FeO + SiO, — FeSiO, (6.36)
HTgHcd

THeh 1S IR U 1 Toferent wa w6 ufafds (uftedss )™ R fan s 21
e fafee ot faar € d2n o= g FeS, FeO T Cu,S/Cu,0 ! Hfeas HIR
H ufEfda s o foe T o o wieh vafed s 2
frefafaa sfuafward o= 2 © —

2FeS + 30, — 2FeO + 2S0, (6.37)
FeO + SiO, — FeSiO, (6.38)
2Cu,S + 30,— 2Cu,0 + 2S0, (6.39)
2Cu,0 + Cu,S— 6Cu + SO, (6.40)

A I KR (M), SO, F Fhe o FRU FHICRR fa@r < ¢,
(AT 98 FHIORR dial (feree Hiw) FHead 2l

() TS sfaaEs W e o femdor
e STFAES 1 ST hish gNI a1 STl ©1 0T hTa o1 feerfa =t erden
aTg Siferer @1 S © 1 A ok feAu tferaISe Shi hish qe U1 o Tl BREI-BIE
EEACE IR I

ZnO + C T3 71 4 cO (6.41)
¥Tg 1 e F qe did INde R Tk HL o &l
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6.3 ATk
Cr,0,+2 Al > AlLO,+2Cr (AG® = - 421 kJ)
o firsst o1l A 9 o © foh stfafshan Soamifaent o STER 99d €, T 98 el q9 W Ha=
i e Breft?
6.4 9% 9 ¢ T o fafere wfifeufaal & friiferm, ALO, 1 sTafaq T @l € 3R Al
MgO =i1? o ufifeefaal siq &t €2
6-5 /Mrde dk T 2@ e TR SR & fagia SaEqehiie! § T 21 €1 6
0|rjlk'u A o forerm o steren wferq steren § o= § WA fagid g9t g 2
Y ’ YT o TIfeTd 0T 1 STTEEA SEAeTIEe g TR e €1 3 fafuEt S
dr fagm W emiia €, T8 frefefea Seiehor & g a@en S Gehdl 8-

WA foam @60

AG® = — nESF (6.42)
T&l n Sl w1 e q E° TR % S g #1 sodie
fawa 2| eiferen fepamefiar uigell o fae soee fawa =1 am eifus o
B ® THfAU ST TSI hfod wal €1 A% T 6.42 | & E°
Tl H 3 ¥FicHe E° o, Ud URUMHA: H/OMHE AGS % 9N @, a
%A framiia g foeea 9 aet aa sAfus frania «q fooem 5 =t
S B SeTERome ~
Cu?* (aq) + Fe(s) — Cu(s) + Fe?* (aq) (6.43)
YT SgaeTTsed § M S BUcsh e (helis) W fawfsm g
& oI Tl fraifrd &1 S 21 Seufea ong 1 fpameiera +1 eam | @d g
el W S ¥ e Sugead uiel o soleeie w1 STEr fRar S g
FHefi-sheft fera ugrel i stfueh geree MM o forg et fen fean s 2

At

TTeh gy H, I8 ALO, H Na,AlF, a1 CaF, facmn s €, faw fagon =1
Tl HH Bl Sl & SN THH ekl 31 Sl 81 ierd emst (Hfee)
JeAeTae SR STl 1 hTeH k1 TR ot W 1 U el T FE HLl
2 a1 YFIEe o UAE ITEN § o 7

Tqol sifafean 1 39 TR fomn 1 Fear € -
2A1,0, + 3C — 4Al + 3CO, (6.44)

JgaeTTEe w1 e fafy gle-2lieT Wehd o 1 ¥ gufag 1 e 54
1 AT Ueh SEASTTseAl Hel §, Shis Seigeis ol WANT shich [ehal Sl
1 Tre W IefSia sttt TArS o e § stffeRan sieh CO T CO, st
21 39 YR UfAfam & Ycish fReiim o Scired o foft i TAle o o
0.5 fehelium shieF wiel ST 21




ferd 6.6— Uqfaf=@a & sy
& fo7T SgdsTaE el

FeAeTTE SAfRFAT 39 YR B —

FoEe - AR (TIfad) + 3e~ — Al(l) (6.45)
e - C(s) + 0% (7ferd) — CO(g) + 2e- (6.46)
C(s) + 20% (7ferd) — CO, (g) + 4e” (6.47)
TpTEe TS
l—aﬁ'q'{ A . }_é@(

—_

| FTEH T WA g @I
1 U (heTS)
Tfad ALO,+ Na, AIF,

Wﬁmﬂéﬁqﬁm
Treeife (eTuFe ) raRehl a9T T ag W HIw

Frefehife (ST9ehte) TRl | HIW o1 Fantdo eEgugHt g i €1 38 o7
71 Sfery] oF STA 9 frenferd id & den Cu?t 31 g faeee 1 @ R
T H, T fF FW 2 [FHEw (6.42), (6.48)]1

Cu?*(aq) + H,(g) = Cu(s) + 2H"(aq) (6.48)

mnkgj .k 6.4 T M W, f Hife o HIR TR o6 w1 fGe T T &1 T o1g o S
&1 Frenferd iow 3ok o T9=ra o fort SAf § § - W o1g sifue e
7 den 2
QY gt gt § e o 9 s g @ (R st fraria o 2)1 3k
@ T &1 TR fohan ST a1 3T9== ISt 9 @M TR e 3TRRA § AT Shiwd!
oTq 8, SEAT W) SR 1 IUAN U T AIHHH el

6-6 viDIhdj .k
vip:u

3T o STfaRed, s freendur faema: stengeti o for, stferdientor W eenia
| SAferieRTol W UG Toh STl W IIET0T §— au-Sied § FAR i
freantor (Fiie 99 STl § Qe ol & ®9 H Sgded § ST ®) |

2Cl (aq) + 2H,0(l) — 20H (aq) + H,(g) + Cl,(9) (6.49)

79 afufwar & @ AGe,+422kJ 1 9 38 E°H uidfdd @ &
(AG® = — NESF 1 3TN &d gU) d 8H E°= 2.2 VI %id & Tnvifash
w9 § 38 fAT 2.2 V 9 3ifusk ared fagd o 9 (emf) FT STewaehdl gM
Afer SgderTeed o 9 o wueh sfufmaet W e & fau erfafea
foug Y araeashar €t 7, 1@: CI, Jegdermsed ¥ e e © | H, den
Sl NaOH Fe3edrE B €1 Tiferd NaClehT it Srggaatasied fepan sman &, Wy
79 fearfa & Na®rg o gt @ 9o NaOH |
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6-7 "W/Au

WA foge k62

S foh Teel S1eEd R gk €, @M SR Wi o frepdor § ergeti o
fHerer CN- o @i feha ST €1 718 U stferdfisheor atfafsean € (Ag — Ag®
T AU — Au*)| o1 i S fager fafy gr g W feen St 21 59
sAfufren o S T #1 TE FIER Hd o
4Au(s) + 8CN-(aq) + 2H,0(aq) + O,(g9) — 4[Au(CN),](aq) + 40H-(aq)

(6.50)

2[AuU(CN),](aq) + Zn(s) — 2Au(s) + [Zn(CN),]* (aq) (6.51)

gt ot fafy g fepdor & o angedt ® 9w w9 § &9 et fieft T
g1 =9 YSdl 1 U WW H o foq e fafeEl W o o s €1 3
e e e et
D A T B

() THeH (°) Hed giehRTu

(@) ST qieh (=) ared grereen IR

(1) SrEEeTTEEA (®) duiifEshi (wHemD) fafy
Tl genT A HaT o T e
(%h) e

7 fafy %0 Faeris aef agel S8 e a1 9Rg & foe 9ga syant 2
TS HTg I SMHp Hoh YG 1Y H TG & FT F 9 H feran S 2

(@) ST Rt

79 fafy o A Toris areh org 99 o @ frEerRt g gde W aed e
S &, TSEs stfres o arell SAYieE e € S g

(1) SEasTUEE vited

7 fafy o a1yg o1g i UHre o €1 S UIg i S U1g-TgT i chelie &

TE W FW ¢ 3% T ST Tereree favafrs & wad & fod e org

1 AT Tl el 8| ST &R g foeree o @l € a1 % SR Yu

THIE Yok | el Sl €1 39 WehW hi AT, dEd fawe i uron, stffase

den firsst Sl o6 g1 (SYAM) off &1 St €, Fren! oA e @l ¥ q@n

21 3 ffFaT 39 TER § —

TS - MMy +ne

FAMS - M +ne > M (6.52)
qAfe 1 TeF de@eraEe fafa & g fRa S 71 e1gg W e ok

®Y H qU1 IG5 HIW T helie o 9 A od &1 hIW Gohe 61 e e

AT BT § qe SEAeTIEeA o SIEdfesh URUIHeEY, Yg HIw U o

Thellg 1 T TFIARd g ST 2|

TE —Cu— Cu +2 e

Fee — Cu? + 2e- > Cu (6.53)



T 000

_} W\zﬁﬁw }
QOO —

TR FEcl qaE S TH &
fEen #1 AR IR-aN T B

a1 6.7— TSeT IRHIOT T

FHIGER SR ¥ RIfgdl TS 9 o &9 H S el © forEd e
foefifem Sogfam, =i, | aen wifem e gt &1 39 a1 39w
T e &1 @ 1 aifaufd @ gewdt @1 e w1 v off 3 weRR 9@ e
1 Fehal B

() HEe aRsRTor
7g fafu 5o fagia ® enuifa ? 6 rgfgal =1 facrar uig =1 S/ sewen
1 aden T reRen § otfueh Bl ¥ SIS g H B o Uk fHIN W
T JR el e @ e @ (Fot 6.7)1 dmes oid € e Y SR
el €, Tfed ¥ g uig feefaa @ St @ den sgfgat gom i ted
o =l S 2
39 a1 1w IR SR S € AUl 99 i Tk € fRen § aR-ar
Ted &1 AYFEA B % Th AN W THEE B Sl 81 TH HEhL e
3 o St 21 7 fafy g w0 9 sifaswa yoar o srdererhl aen o
Afayrs ogel; S — SutEw, fafest, 9/, Tfaem qen sfeam 1 W
FH & fou agd syl -
() AT YTERAT TR0
7 fafu ®, wrg =1 arusiicl difies o wfafia fman s € qon g sire uwe
F o €| Tk 9% 3 foEfed ek U§ o WK Y o 2| 39k T <
YT et &—
(i) 3=y Afqerder o T oTg arSqeiiel AT sAwdt &1 aen
(ii) aroeia 919l S § fomfed 81 Tt &1, 99 uig o1em 9 99: 9
T ST Feh |
Frafafad 3T 39 oAl Sl TR HI—

ket e T i€ UehH — T4 UhT T Fohcl 1 e HHISAES o JaE
o TH wE Q@ aroaeiial et SehTEiiel Hepel o ST § —

Ni +4C0O 220350, INj(CO),] (6.54)

TH eI i SR 31fesh a9 W WA S €, fSed ge fosfeq g gs
¥1g T < 2

[Ni(CO),] 222270, Ni+4CO (6.55)
SRl W T T2 e & foq diq-aTRener fafer — I fafar zr qen
Ti e 2 ogetl § ergfgal * e Suftyd wqul o de Aseie i
T o 9gd STArT 71 uftshd g ki faifad o § S o @ e S
g o1 TSR A HeEAST €N o SNl arSdihd g Sl &l

Zr + 21,— Zrl, (6.56)
UIq TSRS i foR@u 7 1800 K AM W TRA fhU MU IM=d dg W
fasfea foran STl 21 39 WK 9 Y5 o1q dq W A & S R

Zrl, — Zr + 21, (6.57)
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(B) auicii@ent (shrer ) fafat
75 fafu 3@ fagia W enuifa © T stfueives W fagor o fafe=r s
T AT STeRT-3Ter Bl ¢ e & g9 = T Wem § W@ S
g S fop etfusiives o o R B w9 H fafem wes - w0 W
arfuif & S 81 o1 § SIfmif w2 Sugsa faeasi (fFemees) g
Fanfera &2 foru S 21 wfaefiiar @eam 1 difaes stereen, stfusive aeef
F1 YHfd wd Tfaeia WeAH oF T oF YA W ot R ¥M o #Ru =™
FuicifEet T K S ¥ W YR w1 Tk fafy § wi= w Tl § ALO,
1 Tk W9 S Sl § qen asiter menw Ty sreal o6 foeree sufted
B ©, 59 Wewe | B €| 98 WY-auicifEs] (®HictH HIHeiE]) ® Th
I R

T GeH A H WU WM 9Tl dl o i@ R s fRe 9 a9t 9.
qen TYfsal o TEEE TON § sAfeek famar 7 g9 1 feafa o, yigewo &
eI, ercaferss STANT Bt 1 3T avieliigeh! qepmieh ©, S foh U ouieifiaehl,
Wy auicifEeh!, T auicfast ot wa auicias! § 9 qea =i o

(6.8) ¥ T9iian T 7
Hh
g
0
L
U e
M
N
o1 6.8— FHicTH HIHRIHT FT
FEIHE 97 T

(%) sfEife fafy (@) gammemen fafy

* 3 ®Y T, GEGIl dvicfas] T Tk Mavicr Y sk e R gy gidt @1 T 91 TgA-Ted T faeicr g
o el @l 21 vl Jraeen HiE i, 59 7eel sfahiias aiel g qehdl 81 [eR Yy syfaviial aen SAfageria gidt
81 S8 STiFd T avf T F A0, W/ i Jreeer w1 R grawer § d gafEd fHar s 81 At grawer s
feeR e 1 997 9 YR R a1 & o T o sreFal St fFeigar s graeenst d fr-fa gl feer e o
vt Serviicar areT e, $6 AR | Yo d, 3§ aqd $i ieiFd fd qHT ol €, o [er g d st
soreiicr &l €, Wg favicr graeen @ st goreiial €1 59 YBR T4 & T Sfd-ord R gy § 9 7HT #d
g Tk g T guF @ld 9 1 S Jreaeensyt aor g4 1 JARIT FIH o ik & SHR W Fuiciad &1 asArht &y
&1 9 e St @1 g% fafEr #en X %1 uggyedd o Uwe 12 (12.8.5) d fawar @ affa @t 7 2

W fagm kb4



6-8 ,yfefu;e]
dkij] fed]
rAk yig d
mi ; kx

Ty

U= o= 1 SYEN =fhee o oy SeRu-u (W) % &9 § Bl 2
¥Tq T G&T Hfel T STA Terdi (Y2) 7 Yena () H foman < 21 et
fopamefia 8 & SRoT UGl w1 STEm wifrag qon §e o sfierEet
Q, 3o feptur o fopen wan 21 Ufafem o qri w1 SuE o =t o
w9 § fopan s 21 Ugfafem gea fasng gosh! 8 o RO §gd ST et
H

s 1 SYAN fogd SE H qR S a1 Sid SR W9 o f urEd o e
H Erl 81 SEehT STAN g YR 1 Tasrergedt # off fohan S B, S eng @ eifuen
HOR Bt 21 59 Hae (e =& @), s (77 & =) den g1 faseng
(frchet = @) |

ek o1 SUANT STEISR el s | fohan STan 21 =319es 76l § SHeRT S
St o, e fagrg sl °, S — didel (Cu, 60%; Zn, 40%) el ST
fqes (Cu, 25-30%; Zn, 25-30%; Ni, 40-50%) ¥ il €1 IE T
IU Tk WA, FeId A o Sedre W ATk oh B9 § feRal Sl €| getell
e, S foF TR 1 Fod HEequl TR ¥, 3T SYANT w6, o T, TR
rgal e faet o 1 greH | B €1 SEh! SuAn fugel die qen S Wi
oM | o ST @1 fyes e sl Sy e, ari, sieel, =4 qun S Syt
SUHN & T § Foran STl 21 L (351d) o 3Tk STAM &1 o s9d g
o1 et St €t s soara W gian 81 fehel 3eurd 1 39 T S,
Terferd el al ges STl o 6, wiieieh, Hqeh Widl, Shere oh SSTRI qe
oot Tl o aH § 3N WA @i 1 SYA HiEfhdl, T S,
ST qen T et o feRan S 2

TSN 1 SR o= YehR ok 1Al oh forg Bidl €, o7d: & S @isil § 9 gieh Rt shi atregasha
Bielt B TS =g o St @ e S gt ek aforfsoess 9 W Sewiiieh el 81 g @il whi 3TEeht
o AH 9 W W1 2| ek STIEeR] W g WehR whi YAl U Wt B1 3 eyl i FrehE s
1 qeh |IE0T SRON (W) R Wrw feRen S B Wifkd orEeh 9 Uig a3 o forg qemEtes e
1 Sl 21 WHG: Hifcder A (SIH SAFES, Gehss) oI | Tured Y S &1 Sed CO 0 %o
Qo STI=TEE KT e WA w1 S &1 T ATEIA Kl GRS H SOANIAeRr qo SE[ARTEE
SrauRonS W St faem e s 21 wiferen e sro=mes @ fhe =t € fSed sieaEs ug o
Jrafea B S € 9 STTEEes Ao B Sl €1 | sttatheansti | ity St o arafass uftedH
SRUTCHs Bl © S 419 SigM W AR Afueh Roedsh g Sl ©1 39 © %o A1 5a N9 ° ifeen st
IRerd den Tetg sreeenet i Scafa, Guol @5 w1 e S § W aF W TeEeh gl B1 98 STaURen
9 YRR 1 SR T0r/eTa=de stfafsransti o fag fafa= amal ®, AGe qen T o "ea ok (Tfetem 3RE)
BN 9IS <1 Tehell 21 Torga fawe w1 STareIRon o (S AL, Ag, Au) o Tkt o Swilt 81 sTel < teiad
Tl o gelaeie Tawel o1 AN UFTeHeh Bl ©1 gHieiy filest st URerde SaulicHeh &1 Sl €1 | fafy
I g ure et | ereft oft sreq ergfsal TR Bl ¥ IS U W i o fIu give shi STraveehdl
BI 81 SIeF T Wfehan erg qen il o O ¥ i R R it €1 W GefatEe o e
SfFATES 3%k 1 NaOH o W1 fefferd shieh feman STl €1 59 WehR 1 Hifgam Uefie goreh e foran
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ST €, S SEREAHTRT0T i W YH: STelid SA(eTge Sl © fSieeht shaieise i et (Flux) 1 @t Fam
H oo SgasTTere fehan Sr 81 g o1 Fsshun, sheh Sifse STawehi o aredl w2l o syafed shieh fehan
ST © | el o1 FTosheor et WgT § Wer qefl TR ek fehan Sl 21 Tieh o fien stferrze o ety
Hich 1 STAN ek Tehal ST 21 ergsti o wiied o forg eries fafual &1 syam fepan st 21 g
HTqT S &9 W IR § o Wit € qen fafe= wehR o SEi o faeh st Heequl aneE 2
9 uIgel 1 sufterfd qen ekt w1 Gk faeror Frefefea aroft & o @ 2

FT oigelt i Sufeerfa @em fswdur @ Wiy faawor

wgfafem | 1. sEERe, AlLO,. x H,0 Tferd NagAlFg frshor & form

2. S, NasAlF, o foer ALO, &1 | fagd o o= & &
AgdsTIEe gl el 2|
A 1. BHRIES, Fe,O, e W2t § CO q9 2170 K o I
2. HETEe, Fe,O, o Fieh o T B =eu
RS & I=IA
I (dfar) | 1. I IETES, CuFesS, TCHES TIH 7% fag™ T & 9 gfEfas
2. IR T, Cu,S 1 RTH T (ufierd®) | w@d: STT=e B
3. Heh1EE, CuCO,.CU(OH), | de 3TT=r= ATIIA AT 9 B B
4. UL, Cu,0 f= =ife & ki &
TESIUGHH H GeRIh 3T
fHared &1 ot ST B B
S 1. i =ofe o1 Theltge, ZnS | 9ol qevE ki | ©1q BT INeH G
2. e, ZNCO, BRI ST=EA 3TEEA g fRa
3. fsfeptee, Zno S Fehal 2

HIR w1 v eEgugEd g7 TR S €, Wq e w1 @ smen st

e e faft § oTeHen i 1 giHeh €2

AT G SFAEE SFCH h1 UL WSS © diel o1 fepoy aifues s i €2

AT HIFTT — (1) Hed TR (2) T4 auicifasht

673 K @9 W C 9¢1 CO ® ¥ hiF |1 3731 Aq=aeh 272

FHIR & SgdeTTee wEE | U Uk | Sufterd T qol o 1 SfSw) o 981 Y sufted e 82
R (W1R) o FTardo o SR aren 92l o fafa= &5 § 89 el stfafwanst # fafaw)

S e 9 S o fewtor o gF areft Tamfe sifufwanet i fafau)

LSIREMERIGI o



6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21

6.22
6.23

6.24

6.25
6.26

6.27

HIW o UIgHd H fafas &1 i a9

‘auicifaet’ ag 1 aref 82

TucifEert & Feer qreeen o =@ § A1 WSS ST S 87

frret-sied =1 fafa gueme)

Tafersnt o afease ok § 9§ fafernt ol TefHT o ohdl 1ol i &7 AfE whig Tl g di S
T <A g S 9 Fadd H @ FaRy)

Torel el wed oie § fohd yenr f= ear 22

3R] qeN @S § 3T T i)

HIR B 1 fafasmt & wd 92 g Iads & Fi @ S 2?2

TfufEm o uged § swEeEe S gt 22

=1 ife o TR el o foau ferem fman 1 &g faran srar 22

CO &1 3TN & gL 3= 5N e stfese § T o1 frewdor =11 &1 o man?

Cr,0, % o= & faw A, G &1 7 - 540 kJmol € 72 ALO, & AT -827 kJ mol* & &1 Cr,0,
F1 ST Al Y G 772

Cd COH ¥ ZnO & oIy -9 srvemas ares1 &7

ot T feorfa & sTo=mae o1 9o SN FHRT OX STHRA 21 o779 36 % § ®8l dF 98qd
27 99 Hd % gHeH § 3 3T e

34 fafy 1 9m iy foed il ggsag & &9 % e eidl 1 0 g 9f€ NaCl & Siefta e
EQRCECERECERER I (1

Tefafm & Sgd-ugwd § e B8 i i 87

frrefarfaa fafeml grr enget & wiem o fagrdl a1 wwan i)

(i) "ed aRwho

(i) SgdeTIEE qRehto

(iii) =TT Yreeen gfsnio

37 ufRfeerfaal 1 STAM ey fSH Al MgO i ST=ifia & Hehdl B

(Tord - UIeAMed U 6.4 @0

ikB; fufgr i uk d mUkj

6.1

6.2
6.3

6.4

39 ST 1 0 U e AR (A @ S A AR SRR ) el 8, 36 YR 9§ wifga faan
S Fehdl 31 99 e g ST (AR, TS, faetEe e o1 TredEe)

feTer 1 Hew arRE STk | Si0,, Fe,0, 3Tt sIfgdi o fhrad o Wewed gH oh R
IR &9 W GHT ope stfafwaneti o forg o ffvea amn & wfwao 3t 1 sravaena gt 21 o:
AT AT 2

7, 1350°C ¥ ¥ AT W Mg, Al,O, ! 3T9f=d HT Teha & T2 1350°C ¥ Sfersh A W Al, Mgo
1 ST T Tehal &1 T8 ITAM AGE A1 T o WeA i@ o o o Gehal € (Forst 6.4)1

164, T o fr=Rtul o fogid Td wRA



