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1. ~,IElTI1J1rJf11V11Elh'Ylrf<ilEl1ud' (-nml::

uj::n e:J1J~1rJVl1n"151rJ1iL"1J1h~1 rJ'1Ju

1.1 Slag LLliln<il1"~1nMatte mh,,1j

1.4 1Umjf11U1tl.\.L4El"

(slag) El~1,,1j

1.5 LiirJuuijn1rJ1 Reduction ~~1~qj~1idJU~111J~U~~lilje:Ju1unj::1J1Umj Leaching ~

~1~qj 2 uijn1rJ1
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1.7 ~-\I~'U,~'U,'nn~lIm1~1,x'hrh'3Jn1:;U1'U,m1Cyanidation ~-\lfl11'Yh~~be)"Jl'~-\lnl1 9.5
'II

H+ + CN- = HCN (gas) log K = 9.21 (6 A::::LLUU)
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2. EJrrUlt.1ii\l'"hL1T~:::lh:::t.lnGllim1Water leach nu LdGl:::n1(Pbs) nULdii.di~(NiS) Liimt
q

Flow Sheet LL~:::1iL'VIGl~~lh:::nEJu (10 ~~LL~~)
q

a1,,}1.h~mJ1J Solubility

PbS04 0.045 g/L

NiS04 40.8 g/100gH2O
0 ,

'" cill:JJ1nEJ'U')
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3. '<illn~3JnT~bb~::1tl~1'V\'~'UbCill Blast Furnace ~1~3J1 '<il-:JCileJUTllf113J
'IJ

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

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

'FeO' + CO = Fe + CO2 K = 0.45 (3)
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3.2 Tll'U1lli Mass balance bQVn:: l'IfU A (6 ~:::U"")
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3.2 f11'Ullli Mass balance Luvn:: 16Jl'UA (6 ~~Lm,")

3.3 1\Kf11'Ullli Mss balance ~l'V1f1J Zone B LL~::~~';}'I!111li1n1tnl'U Zone B LtJ'ULlli.~'VI1Eli.3J

(6 ~~LL,",")



,~ ~~a ~~ff----------- -------
4. "iJ\l~lu'nll.fh log K "lJa\lllijn'1rJ1 Half cell reaction ~ai.lld (imu:: 4 ~::LL"n~)

2+
4.1 M + 2e = M EO = -0.220 Volts
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5. "'iJlmrmJ~ Stability diagram ~1'IK:JJlit"'iJ'liLml::~LL~::1Jddm~r;hLrifl~Ldl~VI::LVI~n
'\J

LL~::'Ylfl'l LL~'l1.hl.fl~1ULLVI~'l'Ylfl'l~l"'iJ::Ln~i1ryVlln1Jnd::1J1Umd~::~1EJ'Ylfl'l (Cyanidation)

mh'lhul'l ~fl'lLLn1"lJflcil'lh

2.0 I

Au3 Au (OHl.<sl Au<\ 2-1
• (OHl'j

"r=:----;~"-':~ ~.r ~---C-----j
Eho.Of----------~"-------- l
-~ 1

[Aul'lci~M

I [CNl • 10-3~
-2.0. i I !

0.0 40 6.0 12.0
pH

[F.]·IO .•.•I:!
[CN] • I<rS hi

.2.0
0.0 4.0.

IEh 00[' _ ------
-1.0 ------------J

I Aq I

[CU] 'lo;M
[CN] .16 M

'Vi1J1: Osseo-Asare, K. et ai, 1984
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6. ~~L~E.JU Eh - pH diagram "lJf)~Au LL~~Au (CNh ~lnimJ~~f)L1Jd
'II

fh~u~1,x[CN-] = 10-4 mole/l LL~:; [Au] = 10-4 molell

Au
Au(CN)2 -

log K = 28.62
log K = 38.10

(10 AtLL 'W"~)
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7. lll>m~ll~"ld'Yle:J"fh~ ....HJCyanidation Process ~lV\3je:J" 1J'iMmrfl~11.1ri" _;)ln~ i"wr~

~~~~ dJll>lllJlJ CIL 1ll>"1Jrn::~n~::1J1ll>m~"1Je:J"lV\3j e:J"'Yle:J"fl11J'i~'Yl'Y\"fh_;)ln~i"V\1~ l~ £.I
q

l1Jll>lllJlJ CIP
'"A I Q,; JC:I I

,;)"e:J1)1J1£.1fl111.1ll~n~1""1Je:J"'Yl"G{e:J"n~::1J1ll>m~U~::l"1J£.Ill>Flow sheet "l£.1"J llG{~"

lh::ne:J1J~1£.1 (10 ~:::tm")
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8. liJ"ElITlJ1EJ1TIn11"L'l:;L'l1£mi(Dissolution) Gll" 6) :IJ1LUll,"lJEl6)vfi'mwn~1mh"1.h:;nEllJ

(12 fl::U"")
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9. 9.1nd:;1J1UmdrJlih'ILVi~n~L1£.Jn11Wiberg Process LUUElci1'1h ~'1Elrr1J1£.J(8 A::U'U'U),

n. Equilibrium% CO =

"lJ. tl11Jddmm~luL~1ii~11:JJ~ULLn~dl:JJ 2 atm

~'1LL~~'11'lXL,y1hi.~11~:;iiLLn~CO L'l1:l£.J'I'V'lEllumdReduce LVi~n FeO
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'J. "'il\lf11Ulrn~~GflU"lJEl\l Exit gas ~Lb1J>'lElEln'1.h,r1Carburetor (20 ~:::LL,",")


