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dcdl @ forsepsior & figia vd 9dH

Principles & Processes
of Isolation of
Elements

ursafifed g3

U9 1. 39 3= F W a3y, = grasia guas fafa gro wifka far s
TFa 27

TC gRO JUIIRY] ¥ S DI G A1 BT Sl & M U6 92 (0T
a1 ) P 7ol are [ 2

IR AT (Feg04), BRCIRE (Fe03), iSRS (FeCO3)l

e 2. Ugfarm % e ¥ frarem w1 301 Tee €2

&1 39 fafd & dierge s A SuRera agfEal S Si0,, Fe O3, TiO, R &Y
fafr= sraafe afyfsme gR @ew w9 § a1 gaeia sy ¥ g¥ & s
U 3. AMGRAT Cry03 + 2A1— Al,O; + 2Cr (AG® = - 421kJ) % fieq
Sl A Y T SAUBRAT SR 6 A WH €, T 9€ 9 A9 W
o= i T8 A @2

T 39 AfufFa ¥ IfFIe 39 B, 39 A F8 90 W® AfAF T8 N 9aa g
FEMRIE WU | gETd $O ANfEme & o of Fifea @ 9 sfego eo @
smavaEar A & Rrad fae ama smavas B

WE 4. T 9% W & P 59 e wRRaRmi A, Al,0, W S
T FHA ¢ 3K Al M0 ® 7?3 wRftafEtal-@t §2

B & yfeiem o @ W 9 B @ 6 Al IR Mg 3% TEgER @ 1350°C
(1623 K) TR @Ied § $9 a9 ¥ 4 & @19 W Mg, Al,O; & A9afld o §Fdl B
TA THY AMAF A9 W Al MgO &l JTITT TR T 2l
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AR

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

& 2n?* /Zn ¥ fAQ E° &1 °7F (- 0.76 V), Cu?* /Cu & fIT £° % 91 (+ 0.34 V) X
T4 @ 3 Rie 7eal AEEs B Red oRY I8 gordia wax A/ Cu?t s
B ITEE |/ TS R ar B

[Cu(CN)y]+ Zn — [Zn (CN)p] + Cu L

T ¥aR Jady
Ia: Riw &1 i aeugad gm1 a3t f& <1 waa R w9 Ris | w@ad
TS 9 Ca, Mg, Al 3R IuRRYd 81l T=xg A 96 9ot | afvfpar &=& H, T
IO FRA B T ISR A OgY S D T 8 wRd IR Riw @1 o
TERNGHE g1 T fean o wad!
I 2. 7 e fafly 3§ Staas <t g 5= 82
T %1 e faf § Samal & SuaT 31 AhIss D B gUd HRA A
fran S Rl TS TP TER & Hohizs HAED Dl B A M |/ Adal ®
Safeh TR UHR & HeDIgS HAXD P % A AM qal &l SIEURAHY, NaCN
% ATTHS 2| Tg 94a B9 | ZnS & 1 7 311 | Aadal & =g PbS B &
A 3 a1 R
U9 3. Y99 gN ATFAGES SFEH! Ht STV W3S | qia 1 fFrswevor aiferw
e i €

T CS, AR HS & g 3§ CusS & fow A/G° @1 A afd® grar &l 31d: CugS
(UERIZCH) T AT IS ERT AT T & W 2
2CusS+C — 4Cu+CSp (¥aa: wafiq)
CugS + Hy —> Cu+ HS (3raa: wafdq)
A CO, @ gl 3§ IR RS & fw A,Ge o1 911 o9 Bl I44d: Fewigs
AP P UgA o g JAiargs 3aws A IRafda wva § Td] 991 9994
A B
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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 & U IR R TR
wfaefia aues o Yl 8l fad Hed aue & 9 3w § nfydfia
&A1 Bl YE u1g e W W8 Rex el @ o ® wefs srgfe
"o\ g #eA ® Felt Wit &l 9 A @ wwE e § 5 IR
AR A 81300 YRS B3 & TP fFIR R wEhHE &) 9 Bl 39
Pl I X forn o &l 78 R g By A R 9= gEgar @
JETAD g I A g T SR SR, ffaaE, IR, Hamm

TR B U wxA & forv 9ga SwErh R
e Hew faom 1 SR AR-aR. Te

Wed IR wEA

(i) ¥ uiafd T8 R 39 e ® IRy R & sfevs w®
s & A= geat & I srm-erer Aar B fsor @ gw @
g Az F @ S ® S Ifes § @ eRa 3w J Ry
"o - R R aRefta @ 91 B 98§ Refa e ot
Iyga el gr1 fanfaa &= foan Srar R1 39 9oR A ve Ry A
Pg B TN A AlOz BT Th W I W1 § & e waream o
"R o e SwRad giar B, %9 wawen § /i @)
I8 faf geA A ¥ U 9 9 9@ $ ghEaRv AR gg Ry 99 a
T T agfEal St ol A 9fE e 9 29 A Refa
gfgaRu & fov safs Swarh R
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MW:W
faemas ™
& (g (b)

A fafy warTeen fafu
WH Ui & waRHs @

S 5. 673 K A9 W C 641 CO & FIH-H1 37531 S9=14H 22

&1 vfdes sIRE $ eER COCO — COy) @@M C(C —CO,) & fary, AG®
T T & 7eg fA 7Y 9% U qER $l 983 K A W Fled &l (C — CO,) & farw,
AG° & M ¥ (CO —> CO,) & faIY AG° @1 AF I 8l 35 1ef B, 983K AW
R 1 399 AF a9 W B (C) UH BT JUEES & did 3699 44 a9 W) CO
DT HTAS gl Ad: 673 K @Y TR CO, C Y Forl | HB1 JT4TS 2l

¥ 6. HIW F AYI-AYHSA WE7 d TS U § I9fd I qeil &
ATy F &1 3 I9feea 2 €2

& T frardia a2 deel agl R v, Rielifam, SegfRam, 910, |
AT @feH W96 A 1S Wl & TP BRI g ¢ (5 P Harddl em & PR
J WS W TATEM T3 @ FHdl R T VW8 $ AW VIS U b vy F oA @
T ¥ R W FR a1 FE W W AR @ex Cu?t J| 94T R
TS R, Cu(s) — Cu?* + (aq) + 2~

U 7. T (AR) ¥ frewdvr & N aren wg & faf=r &6l & 9 aet
FAfafrartt 1 fafaw

& I 92 A B el el @ wa ¥ fRregar o o @ gl
I wed ¥ A 9 eRER wR (500 - 800 K)

(i) 3Fex03 + 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 ZnO+_§$—A—>Zn+CO

U 9. FIW & argsH ¥ fafem =t g qaad|
T IR & aged ¥ R e Mae @ F R Bl I8 W (IR H©
FYfEdl) & W e aigad &R 2l SR FehEs ITD A FeS agfa & w9 3
& Bl

2£$S+302—)2Fe0+2802

FeO + Si0p —> FeSiOs
UL o A fofrde (argae)

W 10. FoiiRaa 98 & =41 379 @2

T aui-orgs SRS 915 (Greek; Chroma = 331 1 @i, graphy=7a1a4) &1 312
R ¥ [l AR 39 A @1 Svah $aw iE e e % s aen
gorgawl & fU f&m Smar o «ifed vied sHEl ST gER YR RS
A F forg it v s 2l

0 11, FuidifEa 3 R Yo ¥ 999 § 341 9190 39 91 62

B gmTe: aoiafad A Fve o WY A fRer waen & dd FRda 8l 398
= o 9 R
(i) 39 JRLYor ema RONHS B TN
(i) Fer urawen @ Tfawd uraven @ s § SuRerd fAdt oes & 9
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

Bl JTEIZE T & =9 & fow e Feas o1 Swm awa
R U T N W B
(a) dFETEE F ARDINE: S0, AR JifewErge T TR ifeEgs
(TiOp) H argfedi it B gffa s 9 ¥w3-433 A Fon 35-36 bar
T[ R 95 |fSTH BEgaaEs Maqy ¥ ufes ax |ifss &R & 39
TER Al,0; if3EH ¥gfe & w9 4 (S0, @ Wifeaw Rifade & v
¥) Fanfaa @ S @ o sfedt v v o 8
Al,03(s) + 2 NaOH (aq) + 3 HZ0()) — 2 Na[Al (OH),] (aq)

Jarge A

wfeam Ygfrre

(b) 3@ a7 # CO, W waifed ov § U4 3w o8 HET AN 99 i
tgffaw siicas & B § < & sreEmer & iRa oxar @
2 Na [AI(OH)4] (@q) + CO4(g) — Al03- xHL(s) + 2 NaHCO3(aq)
(c) Rifom sgfe Regm & & w® vl & (Wfkam Rifede & wv 4) aan
oo YA & Y B BIER, HidY, AR T ™ WS [T &

Al,05 U A Bl

Aly0g- xHz0(s) —1470K

Al;03(s) + xH>0(g)

¥ 14, IR A gY H9H 9 FHEad F IR a2

)

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 H D, T O P ¥GD AR T AD S WY w S
Al R Reenex o f6a S 81 399 orer 1 S (AT 3%) B 81 T8
o OR MR R A

U 16. I ik @il § o W= Ffw)

&l

A e .

1. | § vl U .U 9N 9 |9 @l @ ag @1 gaasm
IrarafE e (erq fads @), R arg | aan Fredo, gmar @ qen

Sufera 2 &, @il drard 2 s wY ¥ aHerEs |, fea
ST el 81, S IT BEd B
2. |9 @fiw I T3 Bl T T G Rl

3. SRV dEE, AlDz-xHO Td | SRV ddIEE, AlO3- xHLO
el (Fafamge), Al03-2Si0,-2H0

W 17, HR A = ffer 9 90 9@ gu IReden 3§ 41 @1 s 82

&1 IR ¥ § q&m@: CuS 3X FeS Bl Bl AR Foh1ge, FeS IYfE A
T & foy e Ae 9 Rfaa 570 728 FWw iRads 3 @a) T ag § @
v Fva Bl Rifd@ mes & R SRl @ 9 A FeO A HEF IR argHd
T &I

2FgS+ 30, —» 2Fe0 + 250,

FeO + SiO, — FeSiO4
m A (3maeE Riferde)

"e 18, Ygfufran & argewd § wriiese S = gt R2
& gRfm ag e s & g fea YgR B SgeEE Aga-sEed g1
farm < R (Ffa-Rfee 767)| Y& VIR T Teis S (2323 K) e B1 Ygfe
H PSS (Na gAIFg) T2N/T1 TARER (CaF,) fadman s § F3ife

(i) T8 s & TS B FH R <l Bl

(i) T8 s ot fae@ @1 e garas ar &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,— 2Z2n0; AG°= -650KJ
2CO + 0— 2C0y; AG°=-450KJ
I: 22n0+2C0O —>22Zn+2COy; AG° = +200kJ

A(Ge T gAES 9 3G Bvan ® @ aif¥frm T aRafaa 78?1 7 v §
CO &1 S9aN FRA gY NY9d gt s ifeags gR1 Rid o1 fpdor =8 fman
ST S gl :

W 21. Cr,0, ¥ faa & fTT A G° 1 A - 540 kJ mol ™! & 74T Al,0; ¥
T - 827 kdmol™! R1 FT Cry0, T AT Al A T4 R?

T I FEREEAS giieRv f 9 ver e s 9@ 2l
@i %Cr(s) +05(9) — %Crzo;,(s) AfG® = - 540kJ

(i) AIS) + 0olg) —> ZA03(6) AG° = - 827 kJ
TS (i) B TSR (ji) ¥ TR R, 8 U I &
%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

s fadw verd S ey SifeRIgS] & SIged § AUEES T T Il B, & fog
():AG T HF FHOTHS BIF1 ARV
(i) AS T WM IS BT ARl
(iii) vferem R # R @ W ag SeEEs @ SuEEd 99 aigs gR
g 78 ¢ o argait & sifearss $IR @ W R
(SR & fog e 21 3R 22 F ST 2@l)

e 24, 3w faf =t =M ey Rrad T TesaR % &9 § okt 81 =
B A NaCl F Tl frera &1 agd-37992 fwar s

& () S84 W (W3Tw g @1 Malfie o) § 97 we sak & sy
¥ o gxft Bl A NaCl &1 Igd-3vEeT en IR J@n YAre W e \fdEm
PR W Wa | Bl

2 NaCl(l) — - _, 5 N+ 4 20
Rxa

¥ W) 2Nat +2e~ — 2 Na(s)
s W 2CI" —Cly +2e~
(i) NaOH @1 fAsiul NaCl & e feaa o1 IgIIWTeT TR W I
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)

We 25. YgfifEn ¥ deu aged ¥ TEEE 9 H T gt @2
1 Ygf (1) $ IvEEA & Jepa-amaeT A (Bfa-eRiee uH) H IeEe B
VNS B B IR B WIS W S9— AT VIS & FeA W AT e CO,
9 9= aedl Bl 36 IR gRFEE & aRe fFaam $ SaRa & faw ada
A H AW 0.5 fHaram e S o gl

Al,O3 =2 A** +.30%"
e W A%t + 36 — Al
e W 30% — 3[0] + 66~ |x 2
a1 30+30— 30,

C + O, —> CO4(g)

W 26. el fafedi grr agstt & wem & fagr =t w9t Jf)
(i) Heet IRshTor
(ii) G- IR
(iii) STST VTR GREHI0T
T () wed IR0 I8 A gu e = mnRa R & srgfeal & e
uTg T OV EwAT Dl 3N Tfera IR A A gkt B
(i) JeT VT IREHRU zw AR @1 gwm o frardha gt S frg
b ST R 39H IS oI $ S AR S U1 A YE UG 9 B
IS At TR U Ied ol fEd yarfka wxa R Ve 9 u1g o i

R T gg H1g HRiS W o & v 8l
e ® M —s M™ + ne”
g H1g
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) AT Tl S @ REfeq & w@a 3 Ry o s | g
e B |l '

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) + %Al(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 AG® o1 71 55 Rl

3MgO(s) + 2 Al (s) —-21865K ., AL04(s) + 2 Mg(s)
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