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urGafifed e

U 1. 7 g & 9 TRy, = T gaasor fafy gro wifsa fear s
TFa 27

T gD JUTIRY § I I B Al st @ e @ aed (s
a1 ) P 7ol aren [ R

IR AT (Fe04), BTRE (Fe03), RIeRIgeE (FeCO;)l

e 2. Ugfafrm % Pl ¥ frarem w1 7 wew 32

Bl 3w faf 3 diewge s A SuRea sgfEdl SRy Si0,, Fe 03, TiO, X &Y
fafr= sraafe afyfemsi gr sreeu wy § @1 gaea sy ¥ g1 & s
U 3. AMGRAT Cry05 + 2A1 — Al,03 + 2Cr; (AG® = - 421kJ) % fieg

Foll A Y T @ i AUBRA SRR % STFER W €, T 9€ %9 a9 W
o= 4 T A &2

T 39 AfxfFa A AfxfFas 99 ¢, 39: A = au W FfAfHm T8 N 9ad 2
FEMIH WU | gETd $O ANfEms & g of Ffea wmn 9 sfego eo @
FrazgEar Bl & R g amee sravgs R

W 4. T 9% W & o 59 R wRRafdl 3 deifam, AL,0, # sERE
T FHA ¢ 3K Al M0 ® 7?3 st sl-@t §2

B & Yfeiem o @ W 9 B @ 6 Al IR Mg 3% TEegER @ 1350°C

(1623 K) TR @Ied § $9 a9 ¥ 4 & @19 W Mg, Al,O; & AYafld o §a&dl §
TRA THY AMAF A9 W Al MgO &1 JTITT TR T 2l
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AR

AT 1. R 1 Fremdor sQragsd grr e s €, W i =1 11 e
Hf

& 2n?* /Zn ¥ fAQ E° &1 /M (- 0.76 V), Cu?* /Cu & fIT £° % 91 (+ 0.34 V) X
B9 B 3 Rie 7l AEEs B Red oRY I8 gordia Gax A A Cu?t s
3 I W iR FR < B

[CuCN)y]+ Zn — [Zn (CN)p] + Cu L

HAThA FIHR Jady
Ia: Riw &1 i aeugad g™ aft f&a s waa R w9 Ris | w@ad
JTEIF I Ca, Mg, Al 3R SuRerd 1l Ivg 3 9t o | aIfwfran v H, Ta
IO FRA B T ISR A OgY RW D [ @ R IR Riw @ o
TIRINHA gR1 T < wl

WO 2. 7 e fafyy 3 staaas @ qftw =0 82

T B e fAfd 7 seaael @ ST Q) qEHIgs ITEH B YAF HRA
frar a1 R HTTHD TP AR b JHIZS IGqH B B § AN | Aol
Safh TR TPR F GAPI3S JAEH B b ¥ I a1 8l SIERURGHY, NaCN
% ATTHS Bl Tg 94 HY |/ ZnS B B § 31 | Adal & ==y PbS & &
H 3 a1 B

W9 3. YA gN1 SHAaARe AYEH! T STUET UEEe A dia i (ehyor afas
HeT 7 &2

T CS, AR HS 3 g ¥ CuS & fow A/G° @1 A s grar &l 31d: CugS
(TRRTESH) T A FFKIOA SR AT T & wHA 2
2CusS+C — 4Cu+CSp (¥a: wafdq)
CusS + Hy —> Cu+ HJS (3ra: wafdq)
e CO, @ gl 3§ IR RS & fw A/Ge &1 711 o9 Bl 344d: Fewigs
I B T o g ATTrgs IRd § qRafda R § ad9aq S0 A99a+
A &
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2CusS + 30, % 2Cuz0 + 250,

2Cu0 + C —> 4Cu+CO; (waa: wafda)

U9 4. e sifsg
(i) TS IR (ii) WN AuicifEant

B () W IRV I IYF ugei & E ) AP B 3w AR @ R
g R 5 srgfeal & Roga ug @ A sraven A e fer arawen A
s Bt Bl 39 RN ¥, age o9 A B3 & o IR R &R
T TS o XEa1 81 fera ded awe & Wi 3y fwm # nfada
V&A1 Bl gE U1 e ¥ W8 IRew fvefaa @ o @ wefe srgfe
Ho g wed A g i Bl 39 i @ wee R § 5 IR
AR A B 30§ YRS B3 F U fFIR R @A &) o B 9
Frear o I foran wman Bl 76 RN 7= vy 9 of 9= ggar I
FEAAP TN I I Yg Tga; S wfm, Rifea, IR, K

TR 9t | wRA & fow 9ga Swarh R
e Hew faam ¥ R aR-aR Fe

Wed IR wEA

(i) ¥ uiafd T8 R 39 e ® IRy R 5 sfevs w®
s & A= geat & I srm-erer Aar B fsor @ gw @
R Az F @ S ® S IfRes ¥ @ eRa 3w A Ry
"o - R R aRefta @ 91 B 9§ sRefa e ot
Iyga el gr1 fanfaa &= foan Srar R1 39 9oR A ve fafly A
Pg B TN A AlOz BT Th T I W1 § & A waream o
TR o e SuRead giar B, %9 wawen § /i @)
I8 faf geA A ¥ U 9 9 9@ $ giEaRv AR gg Ry 99 a
T 1 agfedl St ol A 9fE e T 39 A Rafa
gfgaRu & fov sfs Swarh R
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MW:W
faemas ™
& (g (b)

A fafy warTaen fafu
W FuiafE F aaeres @R

U9 5. 673 K A9 W C T4 CO ¥ F-W1 731 9= 7

&1 Tfded sIR@ & IgER COCO — CO,) T C(C —CO,) & fary, AG®
T T & 72 f3A 7Y 9% 7 IR $ 983 K AN W Fed ©l (C —> CO,) & farw,
AG° & M ¥ (CO —> COy) & fAT AG® &1 7 I Bl 3@ ref B, 983K AW
R 1 399 IS q9 R F (C) UH BT JUEAS ¢ 94fd 3699 44 a9 W) CO
DT HTAS 8l A: 673 K AW W CO, C A Forl A IHB1 JTaTS 2l

¥ 6. HW F AYI-AYIA e & T ¥ F Ivfewad g all & T
ATy &l 3 Ivfeea A &2

&1 o9 frareia aen dndt agt SR v, Riehfaw, SeRam, a9/, |
A @feH VS 4& § 91g oIl Bl 36 FRVI I8 ¢ o 79 fhardiia en & arw
J WS R TATE[ T3 @ FHdl R T VW8 F AW VIS U b vy F WA @
T ¥ R W FR a1 FE W W FAaRE @ex Cu?t J| 94 R
TS R, Cu(s) — Cu?* + (aq) + 2~

U 7. I (AR) ¥ frerdvr & N aren wg & faf=r &l & A aet
Ffafrartt 1 fafaw

& I 92 A B el el @ wa ¥ fRregar o s @ gl
I wed! ¥ A T eiRER wR (500 - 800 K)

(i) 3Fe503 + CO — 2Fe304 + COy
(i) Fe304 + 4CO — 3Fe + 4COy
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(i) FecO3 + CO —> 2FeO + CO»

T 7l ¥ = a9 IRER TR (900 - 1500 K)
(ivy C+CO, —2CO ‘
(v) FeO+ CO — Fe + CO»

UF 8. s =ie & s & frewdur F 99 arelt vamfts sifufranst # fafaw)
B Rid <l A Rig & Frepdor § B areht afvfran 7 mar 8

(i) ¥9H 2Zns + 30, —227Zn0 + 2 S0,

(i) =g Zn0+$g:$—A—>Zn+CO

U 9. FR & aigewd # faferam =t gfim gz

T IR & aged ¥ s g Mee & d FRAl @l 9@ W (IR H©
FPfEdl) & W AR agad T B R FhIgs I A FeS agfa & w9 3
& Bl

2FeS+ 30, — 2FeO + 2SO0,
Rul

FeO + Si0p —» FeSiOg
1 -mEs IR fiferde (argea)

w94 10. Suiifaan g &1 541 Y @2

T aui-orEs SR I (Greek; Chroma = 31 41 aui, graphy=7a1a4) &1 312
R ¥ [l URET 3N R @1 ST e iR e e & s aen
Nl & fau famn oman o ofde Ivied sWE ST g RA RS
AR F forg +ft e <tmar 21

0 11, uidfas 3 fer o % 999 § 391 9199 A9 W 62

B gmTe: aoiafad A Ffuive o WY A R waen & ad FRa 8l 398
= o 9 R
(i) 39 JRLYor ema RONHS B TN
(i) ReR wraen 1 AN wraren @ 5o A SuReyd &N e & T
Fffrar € s afal
(iii) g mETR } Iy AN A

U9 12, e Oam = fafa gaangdi
T Wi~ UH¥ 39 UHT N Ada @ sredieass & Tae 3 ™ e @ awda
A¥a SgeEIE WP 99 T 2l

Ni + 4CO —3830:350K . wicoy
I °1g e egrmaifia
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T FEIAE B IR s a9 R® ™ R § e g- Rufea fev g a9 ?

Tan Rl

NiCO),] —320:470K i

+ 4CO

s g

e 13. R g SleaEe A § ¥ Rafer 1 IR @ 3 e @
€2 o ¢ weftawo @ @ AR

Tl T3 IT & W=V & forg urg: e &1 Sk v
dR wPH T A TS &
(a) drFage § ARG SiO,, IMRA ez T TFEA Jifegs
(TiO,) A sryfedl A Bl gftfa /v & ¥©3-433 a9 e 35-36 bar
T[@ W g I gEeiaags o  ufam v wifss axa El 39
WA|203mm$mﬁ(Si021ﬁmm$m

#) Prenfa & s § don srgfer

9y g It B

Al203(s) + 2 NaOH (aq) + 3H0() — 2 Na[Al (OH)4](aq)

qfearge A

AT Yt

(b) 3@ ReET # CO, T warfed Fva & v Tl T WA A a4 A
Vi sifeee A R € W & Sl @ WRa w2
2 Na [AI(OH)4] (aq) + CO2(g) —> Al03- xHZ0(s) + 2 NaHCO5(aq)
(o) Riform gfe Regw 4 & @ 9N R (IRkaw Rifede & w1 #)
o YA S Y B BAER, SR, GEER T ™ WS [T E

Al,05 U I %|

AlyO5- xHz0(s) —470K

A|203(S) + XHzo(g)

¥ 14, I A TY 7oA T FEaq F I @52

)

w4,

L

v

1.

2.

3.

TS N a1g A1 Ao B @
Am s

THH ITA RIS AgwH & fa
v < @I

&g JITFITS & I SO, Iq=1 BRil Bl

IR

2ZnS + 30, —227n0 + 250, T

IS PN AP A I D FgaRefa
1 A gl $ W T IR
THH SUERT FEMT FTRH & g
& < @I

€1y JATIES S T CO, 41 2 Bl
IR
ZnCO3 —2 5 Zn0+CO, T
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W 15. ol el Foa At | R YR 5= 2 2

& Ten g (R Argr) T 7€) A wra R % 36 w9 A AN 4% P
a3 Ifedl SR S, P Si, Mn anfe <gew Wi A Sufera @kl Rl

Tl g AR B T B D, T R P ¥GD AR T DD B WY w S
Al R Reenex o fea S 2l 39 orer 1 A (A9 3%) B 81 T8
SR OR MR R A B

U 16. I ik @il § o W= Ffw)

&l

A e .

1. | § vl U ¥ U 9N 9@ | RF @l @ ag @ gaesm
IrarafE uere (erg faRs ¥), R o [aan Fredo, g @ e

Sufera 2 &, @fre dra B e w1 A aveEs |, fea
1 ST B, S IT BEd B
2. |9 @fiw s E B i I Efw Rl

3. |SRERW §FIEe, AlO3-xHLO Td | SRRV IR, AlO3- xH0
el (Fafamge), AlO3-2Si0,-2H0

W 17, HR A S ffere 1 0 =9 g IReden 3 4 war s 82

&1 PR ¥ § q&@: CuS AR FeS BT Bl IR Fh1ge, FeS IYfE A
T & fay R AT 7 Rifas ®a 928 /R Rads 3 @ 7 ag & I
waIfRd ¥ &l fifad mas & P el } 9o W FeO | AN IR aigHd
T R

2FgS+ 30, —» 2Fe0 + 250,

FeO + SiO; — FeSiOg
im T (s Rifade)

"e 18, Ygfiufran & arged § wriiese S = gt R2
& Yafifrm ag T wv F R R Ygfe @1 sea Yegea-onged Ry
form <men R} (re-Riee w69)l Tg G T Toris S (2323 K) Bl Bl ¥gii
H FrRARE (Na 3AIF) 9/A1 FHARER (CaF,) e s § a4ifes

(i) T8 P9 & TToFTS B B X a1 B

(i) T8 s ot fae@ @1 e gaEras am &l
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I 19. e A2 F FIR st & g Prare firan =1 R foran sran @2

T e e (age) sl QA IR F i geguged gR1 wva 8 39
a1 AE] & SyEe ¥ fefaa ava 9w Cu?t amE @ fema &
I AR A H, | 5 TR 8

Cu?*(aq) + Halg) — Cu(s) + 2 H*(aq)

UYH 20. CO & 394N HA gL AT gN i aifarars ¥ i o1 fFswdo
i 78 fn e @ ?

& Zn & ZnO ¥ IR &R F Y A,G® 1AM - 650kJ T2 CO 2= CO, A
Rafdd T F faY AG° & A1 - 450 kJ Bl 3@

2Zn+ 0,— 2Zn0; AG°= -650KJ
2CO + 0— 2C0Oy; AG°=-450KJ
I: 2Zn0+2CO0 —>22Zn+2CO0y; AG° = +200kJ

A(Ge T gAES 9 3T FRa R e i @ oRafia w6 R1 7 aRv1 | 1S
CO & IYAM TR g Iqvadd gR1 e 3iferss g1 Ris &1 fssdo = fvan
ST S gl :

WH 21, Cr,0; ¥ far=d & AT A (G H1 HM - 540 kJ mol ™! & 74T Al,0; %
T - 827 kdmol™! R1 T Cr,0, T JATFFA Al A 9 R?

T < SRS gHiERel B yer forar - a1
() %Cr(s) +0,(g) —> %Cr203(s) A/G® = — 540kJ

(i) %Al(s) +0(g) —> %AIZO 3(s) AG® = - 827 kJ
TR () B FHIR (i) § HER TR, EH WS HRQ &
%Crzog(s) + %Al(s) — %AIZO;;(S) + %Cr(s) AG® = 287k

AG® T FOMTHS 7F 3 Fwan R f affhan waa: wRafia R, a@: Ygfifas &
SR Cr,03 & A9aga & fog f&an s wwan R

W¥H 22. C & CO H A Zn0 F T F-w1 stv=mas s 22
&1 e @R & fow A/Ge &1 WM Foners S =Rl
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WM A Zn0 + C — Zn+ CO; W1 T1120K A 3Re & @ @ A 59
FfHfFm & N AGe 1 AF FTH T @ W &
2 sfafda zno + CO — Zn+ COy; W@ T 1323 K & s A1 & @ 39
Sfafrm & faQ A,G° 1 99 SN FH | S Bl

W SfafFm & fa, $9 99 W AG° T 9H HOTHS & I 2 I JfwfEm
W W9 B, 3/iq C, ZnO & fa 1@ 1 Jiwergs B, CO |

0T 23, et Rl Rufy & sqaras & 999 SEFRE FRE W) SERd 21
MY T FGT Y Fel 9F Teud 87 AT 7a F THdT 3 Q3w e

B R T M 9 R A el ) faR v

AG=AH-T AS
AG°=-RTInK

g IRy ugrd o eng sifTESl & IvET § AT I I Il B, F v
()-AG T HF FHOT™S g1 A@IfR}|
(i) AS T WH TIHS B TRl
(iii) vferem v A R @ W gy sifdEgsi @ auEEa 99 aigs gR
e 78 & R argall & sifearss v @ W
(=R & foq W 21 @R 22 F SR Jd)

e 24, 3w faf =t T ey R iR wes@g % w9 § I okt 81/
B AR NaCl & T e i Agd-3aee fFan <)

& (i) S8 W (Wf3Tw arg o1 Malfie o) § w0 we sac & wy
¥ ura A Bl fAd NaCl &1 Jg@-aveeT @R )R @R Wis W qen afdm
TR W Wa | Rl

2 NaCl(l) — IR _, 5 Na+ 4 20
Rxa

¥ W) 2Nat +2e~ — 2 Na(s)
s W 2CI" —Cly +2e~
(i) NaOH @1 fAsiul NaCl & e fieaa &1 IgIIWTed FxA W Fl
W Na* gl A gor A HY 3=l &1 399a BT § 92 3R W Hy
T e BN Bl Nat amae fdqga d <ga € 91 OH- argHl & W
NaOH ¥9d 81 T 7 HEsdg & v § U9 W) wid 8t 2l
NaCl (ag) — Na*(aq) + Cl™(aq)
H,O+=—H" (aq) + OH (aq)
PN W 2H,0(l) + 26~ — Hy(g) + 2 OH™(aq)
e W) Cl (ag)— Cl(g) + e
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2Clig) — Cla(g)
fIera= A Na*(agq) + OH™(aq) — NaOH(aq)

WeH 25. YgfiftEn ¥ deu aged ¥ TEEE 9 F T gt @2

1 Ygf (1) & IvEEA & Yega-amaeT A (Bfa-eRiee uA) H IwEe B
VNS B B IR B WIS R S AT VIS & FeA | GAFT FWE CO,
T 9= aedl Bl 36 IR gRFEE & aRe fFaam $ SaRa & faw ada

A H AW 0.5 fHaram e Sl o gl

Al,O3 =2 A** +.30%"
RIS ® AR 4+ 3" — Al
T W) 30% — 3[0] + 66~ |x 2
a1 30+30— 30,

C+ 02 E— 002(9)

WS 26. Frfafea fafaat g engsdt & Maw & fagrt & v
(i) wea g
(ii) G- TR
(iii) STST TR TR
T () Wed IR g i 30 Rigm = amRa R & srgfeal @ foam
Tg SN IERAT H e e ey F IS BN R
(i) JeTF IVTe IRHRU 9 AN T Sv 39 frardha agai S frg
o ST R 3 IYE g F YA AR S Ui A YE HIg uE A
IS 9t TR 1T T Bl g warfia w= W A @ u1g ga Wi

R T2 gg g RS WR o1 | S Bl
W[ ) M— M™ + ne”
g °1g
R W M™ +ne” — M
¥€ grg

(iii) aTSy TR YRHRU 39 faR & faw F=fiReg @) smavgdart 3D 8
(a) SuTRT If¥EiE & T g e AfE T | qen
(b) I Tt I | REfed &) e 31 ey ag smar | g
e A S qdl '

U 27. 37 IRRERE 1 17 e R Al MgO 9 S9=fad T Tl 2
B Al 3R Mg 1 & 3ifeaTgs T @ FfiaR = waw R
%Al(s) +0z(9) — %Alzoa(s)

2 Mg(s) + O2(g) — 2 MgO(s)
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vfelem o @ W 919 {1 R 5 AlL,O3 AR MgO Rt & a5 U6 TR B UF
ARea fig W Fed B Ygffam arg g’ MgO & sivgaa & fae & w7 AG®
F UM I & A R

2 MgO(s) + gAl(s)=2 Mg(s) + % Al,03(s)

9 3 R 5 1665 K @ F9 A9 R MgO I 3494, Al gRT &l 8§l &l g
fé 1665 K § &8 A0 IR Mg, Al,O3 &l 39999 IR ol &l

Al €Tg 1665 K ¥ af® @19 W MgO & Mg # awafia #R Fadl & ifs Mgo it
T & Al,O3 & fT AGe &1 7 &9 B

3MgO(s) + 2 Al (s) —21865K _, A, 04(s) + 2 Mg(s)
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