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1. 	0114 0 	1t111J 

1.111.Millt`11101atild pH-Eh diagram 'UN CN /HCN System ttmallillilY111,1.1 

115:11TW11-15 Cyanidation V1401'041 pH 9.5 (8 fir,U1414) 

F -FCN 	= 	HCN (gas) 
	 log K = 	9.21 

1.2 6.9flr,flitJU5119J1t1iqfirallYtT1N1 200 pu t1111frfi1,3J915 UM,'60511115111M1D1M6itYilfill 

300 1dfliJ1f(40.105dOI51I3J1 Vilf1W,,/k111/TRIAtiilt-M1001161at,'"ditffitilZatl 7 9f'1I111 

Wile1/019161,'ditMilitTldafi'Lltr1J1D1.41153J 	(8 W.././11-11-0 
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A q  9) 

2. 	1f1MJ11151,td,11J11013J1 	-111.1n1,1 Mass balance 11,401 Blast furnace LDIAIlt Zone A 

3Fe20, 	+ CO = 2Fe304 	+ CO2 	K = 1000 	(1) 

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

'FeO' 	+ CO = Fe 	+ CO2 	K = 0.45 	(3) 	(12 fri111111) 

111.1101.119:117D1fliffthit4101 (Bosh) tr11,1 5% 

Fe?03  Top 

C 

Fe20, 	Fe30, 

B 

Fe30, --> FeO 

A 

FeO —9 Fe 

I 
Fe 
	

bosh gas 

f115thnilLID141J5.,11D1111D1 Bosh gas tt,4011315illiDiflifiThl-1161-.1 5% ilithU91111) 

11,15:',1111410 
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119J1: Osseo-Asare, K. et al, 1984 
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3. 	-11.161TD3,0 Stability diagram 1,114111NTItf151f,ckfttd,V1J5561011 t1JD1R1,5 kfflitY1D111,9111.1.d`ct', 

1,11f19f.fiallt111111011e1111iLlfIlf1J11-1f115 Cyanidation 
	rlAlatDilMinr101411AM4ill 

Tf.401f1T1R111115firThill5W,.',ditalidDrill15 	(15 M,1,13414) 
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4. A01141t113J1`WilD11101 Leaching (12 fln11414) 

4.1 	91171915t1F1f115M;d1fAki MA 4T1 Oxidizer x 013AFfifTi01411d11 kiAi-N66111`111,1 

Stability diagram 41,9111 915t,'1110 (1,151,11) 	 Leaching Window IAINYVtll'ilt11,1 

f11ai1110144119 

M zt  + zA + ze 	= 	MA, (s)....logK, 

x e 	= HX logK, 

ifk 

 

EL 

 

3 

 

4.2 9111 Stability diagram X1111 910i1J16101r113J15ildtd1E41-1410 Nitric acid 1411Dlli 

unf,cifil Eh 0,flf., pH 9In3IMMAI51,da,15 

0.46 
EL ma; 
V. 	NO Ao 

03 

PH 
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95D 
q, 

5. 	tiltildalf115NSA Stainless steel IliDirKla1110115n101J1111,61Tth 	(10 fl` ,̀.,'111-11-1) 
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6. 1.1410Attittlillicl91NAFILIt1iV137111iVin-T-3 (PbS) 111461J1kilITIfl (NiS) iotittitltriatflotamr11 

cdwL,f 	a acilltimv,f-T-) 

tltradDf15`,1',11-311f115t1100VIIDVinitfi'D, Mt'lalltiitiiMMItlflf% 	Flowsheet 

115501811101J111t119Nflil51101JVI GNIAll 

31010 : 

Pb2  + 2e- = Pb 	 E°  = - 0.126 Volts 

Ni2+  + 2e- = Ni 	 E°  = - 0.250 Volts 

Solubility 6U01 PbSO4  = 0.045 g/L 

Solubility 9101 NiSO4  = 40.8 g/100g Hp 	 (10 f1L1111-111) 
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7. Ag and Fe are metallic impurities in copper anodes to be used in an electro refining process. 

Determine whether a given impurity will report to the aqueous electrolyte or will 

remain in the anode slime. The electrolyte contains 200 g/I H,SO4  The relevant chemical 

log k 	= 	-13.50 

log k 	= 	-11.44 

log k 	= 	16.17 

log k 	= 	4.27 	(12 tnitini) 

reactions are: 

Ag = Ag + e- 

Cu 
- 

Cue + 2e- 

Fe = Fe 2e- 

Pb = Pb2' + 2e- 
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8. fl-I14:1f1 Term paper MTh Power point 17;11t11(11111d1114 Facebook group (4tPlAliVIDAilt  

11, 
8.1 	n -nno,IttillM1 (Stibnite, Sb,S, 	11 6111-100VOti -1115 ti101,11J411501111911.1511-1D1Ji-30 

(8 tnimno 

8.2 fli5t191iLiai1_lfl (fl'"II3J5lf114 Facebook 	til1111
A  

ikflq)  (12 frf,t1111-1) 

FrIltLiailpflDlii 	 zowil 	 

6u. 14,tololliscnilq 	  

im,i;i1),nipv°1 -01114115tiortlat1519111 

1. 	0V11101J149101.4f115t19.1 IfltarY1,1 Flowchart ttWailltYWilitilttli.11151;f1DIJAt1 
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8.3 f11509.11,11A1191f1Fflatiblih 4-30L911 Blast furnace 90400f11111,'TITIMAfli1631116411.11f1 

1.11111141.15.10151113.11411401r-inif15nlrl41115 Steel making 

9111Df195C-IWUDAL9111110f15,°,1,11-31,1f115Nii911,116t1f1A)1 (Steel) 	1J100111,1D6 5 111191 

mfoukileniauloAul colotl1119 (15 firittlit) 
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8.4 

t115T11 Chlorination 	1101aUttilTlaliiint9f1A TiO, 	UU ttlaTnticailt.M11,1211D`,05 

i@tiV11.60581114,14-H1 (3 fl:ArtAlA) 

Gu. ni5D9,1ttiihm'„.Inialmtkoawiryii 

ttwo-laltii1JIM'Ullifl1510111f119Itti ZnS 	cr11111413J1t11191111.152,111/ff 

(6 fl:AAI-11-1) 

n. 115D1,19°AllfaillIWMINMADlid11:141filijrallJ714111519351141D:',15 (3 ft:ARAI-A) 

1. 11811.113D1tMAID`MMV11611D10:15 (1 fl2ARAIA) 
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TO 

8.5 f115t19, lialM'O`,t,16')9111/111MAD-11,111111,11,11114106A15 91a1110 (3 tYrittl-11-1) 

ktM',311,9111,1,111.11111,11Tillt9161J111,11,911414 	 uatmulovrul 1.)5f.f1a3J 

(6 f1,1111-11) 
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