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DAILY ASSAM 
GeneralPrinciples and 

Processes of sohiion of Elementis 

Thermodyrnamics illustrates why onh d certain reducing elemeni an 

aminmum speciñc temperature are Sultabie for rediucTiO1 Ord me 
PT (Objectives) 

oxide to the metal in an etrachon. 

7 (benefaction), Fz9, 

Al. Cu. Zn Fe 7 A7 (minerals) T UAI IR4 

¥RU, AM, Fe,O, 
TO Cu,O STT 

MR (concentration) 
11s TreRsRI KTg qRTR (isolation) 
19TIZA (purification) 
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6.3 Mptpo 

(Extraction of 

Crude Metal 

from Concen- 

trated Ore) (a)Tua 

Fe,0,.xH,0(s)A Fe,0,(s) + xH,O(g) 

ZnCO,(s) ZnOs) + CO,(g) 

CaCO,.MgCO, (s)A CaO (s)+ MgO(s) +2 CO, (g) 

(6.6) 
(6.7) 

(6.8) 

2 ZnS+30, 
(6.9) 2 ZnO +2 SO, 

2 PbO +2 SO, 

2 Cu,O+2 SO 
2 PbS+ 30, 

(6.10) 

2 Cu,S+30, 
(6.11) 

(slags) 

TC (AU (cop- 

per matte) Ee 

74 FeS 7 
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A IO AH IA TAS GtT (AH < TAS); (UOl 
AG 1T9 

gfRTA ba (Ellingham diagram) 
5 qaRaNta (H.J.T. Ellingham) (Pi 2TA A fea (aB4TRT 

2x M(s) + 0,(g) 2 M,O(s) 
RferaTE (R AÍF A1 (iR ai9f TPI, randomness) 

AS H T9RE FTY HAI 6.14T TAS aTGA Í5 HA (zT9®) 

AI GTRA1 R5TUA, Zn, ZnO R 1645 (FRUA RIR MAGA TITDA AIR 
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la all belbllk ulla kklelk) 90 

(It9) 
00+uz- Y EL9 + Ouz 

IL2I (13ddoo uon 

(Ot 9) OS +no9 sn+0nOT 
6E9) os 7+0'noz 

Os O:S+0 
OST+0T oE + S*IT 

OE+SnOT 
(8E9) 
(LE9) 

9E9) OIs O:S+0 

(SE9) 0+n7 -+ s'nD 

(E9) OS T+0DT OE+Sn7 
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2AL0,+3C- 4AI + 3CO (6.44) 

R (Hall-Heroult) 71 CAT 

siTE ALO, +Na, AlF (R'G) 

79T Afa1 CO CO, @eIE TAI 

CA gU0.5 kg TDI| 

A (5T) + 3e Al () (6.45) 

g C(s)+0* (TTo). cO (g) + 2e (6.46) 

C(s)+20 (sso). CO, (g) +4 e (6.47) 

ERTT TRe u T7 (Copper from Low Grade 

Ores and Scraps) 

FT7PRI RRY TATITIS (hydrometallurgy) ao T 

6.42;6.48) 

Cu"(aq)+ H, (g) Cu(s) + 2H (aq) (6.48) 
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807 

(uoypnbry) beelebb alles (9) 

IeJll ell l996lk 

(uoysa) all (p) 

ell lablla lleole () 

llee lE Ebl sblelalk (P) loklLe () 

(as ee sebk zlels) ulalse (9) l (P) 

(Buuy ) bal) L'9 

(be)'(NO)uZ|+ (S)nyT(S)uz +(bE) [(NOJnv]z 
(be) HOt + (be)_I'(ND)ny] t 

(IS9) 

(OS9) 
(8)'O+ (be)o'HT + (b:) ND8+(S) nyt 

6t9) (31+ (8) H + (be)-HOT (Do'HT + (b:) -1DT (uoyonpaN 
uoyepxo) 

loel 
ltaba 99 
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(e) 7 CU (Vapour phase refining) 

, T 

Ra 47 TG7 G (Mond Process for Refining Nckel) 

Ni+ 4C050-550 Ni(CO), (6.54) 

Ni(CO) 450-470 K Ni + 4CO (6.55) 

fS4 1AR DRLTTRI7 CAT 7 7477 6 (van Arkel 

Method for refining Zirconium or Titanium) 3 

Zr+21, Zr1 (6.56) 
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DAILY ASSAM 
6.5 673 K GAST1D Pc 1 CO fooT PAT1 Te aT? 

6.7 

6.8 

6.9 

6.10 AD URAT g5T Tl? 

6.20 CO a 91 AiA ZnO 1 A Zn EP A? 
6.21 Cr,O, 7 1 AG' AM R- 540 kJ mol AlO, as A z- 827 

6.22 C CO AT ZnO a Aa4 FAPTDI GROC FTT? 

) 

) fa7era14 

6.27 eTT Al MgO i4 PA AIA? 

(1D taTil 6.4 C5Al) 
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