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1.1 Boudouard reaction 

1.2 AOD Convertor 

1.3 Ladle 

1.4 Solution loss 
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1.5 llitiMATIIMrhiiiiii Blast furnace ticl-192.14d1 Heal lost t1fltVIliMihnJ1ilillif115 

AlcintAEJ r115%;m9:1191 ttat14dici_hccanturvillq (2nzuvri.) 

1.6 Solvent extraction 

1.7 Refractories 

1.8 Reverberatory furnace 

1.9 Bayor process 

1.10 Cathodic reaction 1A iti17101114IADlillilTicifiTIJOLM1V1501-111-1115`ct,11111-11115=fllOttillaliil 
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2. A ea 1J filf1111 

2.1 1,LM115i1Alf03Jatal pH-Eh diagram 61101 CN/HCN System UM' aillltliTY1113J 

f151 ')1J11,1f115Cyanidation 114041i -111 pH 9.5 (8 ncct,T1,41-0 

I-1 + CN 
	

= 	HCN (gas) 
	 log K = 9.21 

2.2 10i1110 Acid leaching IflUIJDfld01411111016-111,11th Stability lines 410 1.M1.,111-N.T1Dtill 

In 1 I'Mfill (6 f1ni1-11-0 
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3. -1f1r111f1151,1,111W1111111 	f1111 1t1,1 Mass balance 1141111 Blast furnace LP111i Zone A 

3Fe203  + CO = 2Fe304 	+ CO2 	K = 1000 	(1) 

Fe304 	+ CO = 3 'FeO' + CO2 	K = 4 (2) 

'FeO' 	+ CO = Fe 	+ CO2 	K = 0.45 	(3) 	(12 fr,31141-1) 

111J1f1tifq: WOlf11li1N141411V11 (Bosh) tr114 10% 

Fe203 Top 

C 

Fe203 -3 Fe304 

B 

Fe304  —) FeO 

A 

FeO —3 Fe 

1 
Fe 
	

bosh gas 

170111-it'111: t111d12,41140,941.1511,110111161 Bosh gas trlaTiqt1ItInalnliid11-164114 10% ChAii1166111114 

V„'UU4110 
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[A93 = 10 4  M 
[CN] = 163  M 
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(15 ontivi,t) 
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4. '1/-111'03.cja Stability diagram crilliariciwIfillvhanmEnEri'l LciaiiLLiTaconia1a1mmk 

Cyanidation 

ei-Via,TVinadilll 4.1 man 4.2 11011)01,1 

2.0 2.0 1  
	 Au (0H13(5) Aua, 	2-, Au 	 Au(OH)5' 

1 . 0 II- 	 ,Au ( CN)2  I. 0 

Eh 0.0 

Au 
- I 0 

0.0 	4.0 	8.0 	12.0 	16.0 

pH  

0.0 	4.0 	8.0 	12.0 	16.0 

pH 

11111: Osseo-Asare, K. et al, 1984 
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i2Go C 

111f115flq11,11AaTfli Direct reduction Alklf152",11T1.111156U01 Wiberg Processi-Ti4 	0i1J1t1 

11Wiii1J11,11115 tilfilitalf15`,',./111141115Int,itillnallfillltlittadilhltlfltblillcifrth Carburetor 5-)111711 

A 4 cv 	ct, d 	 41/ 

tillnilitiNDOWY1411013J1J11J15,1 CO 131011110V111151J 6WIMOVI Pre reduction 	fin im 	iced 9, am fi 

900 C (20 ticcnum) 
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6.-1aw-i-lt-1nil1vt,C4allal Leaching (12 Wr.ivivi,t) 

6.1 winn-ilihilat-in-nm-,aini MA ii'')LI Oxidizer X •iiasitihriiEriiildil LiAlwilmt 
y A 	 . 

rtfu Stability diagram iNdnl 	\JI,1-,inu (I,LNL11) 16151-6YRUcil Leaching Window V1103,11/11 

ISJEAtfilait1u61vVviT-16N 
mzt 

H 

= 	MAz  (s)....109K1 

= 	HX ... logK2  
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6.2 -1/-1 Stability diagram crili ',10i-LnEA -11,7-1a-ar17nacz.a-milui-m Nitric acid coialai 
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7. anlalf115N501 Stainless steel Vif011iflaililtrtbnifflilitGthh (10 WrAti-114) 
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8. tticri6na9I'PLIAii-  (NiS) Crwidu4.ifitiLLiqff,rinTalva (PbS) uoaccitaiaficu:611439 v-iniakla Water 
, 	,r 

Solubility Bala-mil,nou qattht waanuuun7:-.1J-nurilmiluiLLNnumiLilaaanwinai - tri- 

a-ntlIznau 	 Solubility 

PbSO4 	 0.045 g/I 

NiSO4 	 40.8 g/100gH20 

3,i a cilijcu, 9 	 i'llVITI 

(10 atiVillt) 
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9. '-i n n -II Iii n a ,IL in4I a vi z-, TI n 1 warvi 1 will LA n 14-m u -i 1 lilt. n a u l'--J u CI' 14, 11 alumlilLfia tAn 

u 	q2,-/ -i-1 .11.11`,',611-1;ilYillac',N-11,117nlivi6'nnillial Hydrometallurgy Inuomaniaconlvt 

Iam-volum,ni,o2,-Iacm-TunaLiadilll 

NiI
2+ 
	+ 2e 	= 	Ni 	 IogK = -8.47 

2 
Fe

+ 
	+ 2e 	 = 	Fe 	 logK = -16.17 

Pb
2+ 

+ 2e 	 = 	Pb 	 IogK = -4.27 

2 
CU

+ 
 + 2e 	 = 	Cu 	 IogK = 11.44 

Ag 	+ e 	 = 	Ag 	 IogK = 13.50 

(12 Qlr-LLUU) 
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 0,9 Residence time distribution 
w 

10.1 illtilattil Mean residence time (T) TalttilViiliirti 1X11 onanialjaii 

Flow rate 	= 5 	m3/s 

Tank volume = 15 m
3 

10.2 illiniii Residence time iii1117614111linipttirlialif151Jilln14 10 61 

(Min`FM: Residence time = T x units of mean residence time) (10nal1,1,iii-0 
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