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Abstract : In this study, we propose two methods able to recover different type of gold from gold-cyanide
solutions: biosorption and desorption process for mono-valent gold recovery and biosorption and incineration
process for zero-valent gold recovery. The waste bacterial biomass of Corynebacterium glutamicum generated
from amino acid fermentation industry was used as a biosorbent. The pH edge experiments indicated that the
optimal pH range was pH 2 - 3. From isothermal experiment and its fitting with Langmuir equation, the
maximum uptake capacity of Au(l) at pH 2.5 were determined to be 35.15 mg/g. Kinetic tests evidenced that the
process is very fast so that biosorption equilibrium was completed within the 60 min, To recover Au(l), the gold
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ions were able to be successfully eluted from the Au-loaded biosorbent by changing the pH to pH 7 and the
desorption efficiency was 91%. This indicates that the combined process of biosorption and desorption would be
effective for the recovery of Au(l). In order to recover zero-valent gold, the Au-loaded biosorbents were
incinerated. The content of zero-valent gold in the incineration ash was as high as 85%. Therefore, we claim on
the basis of the results that two suggested combined processes could be useful to recover gold from cyanide
solutions and chosen according to the type of gold to be recovered.
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‘Fable 1. Biosorption kinetic constants for Au(l) biosorption
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Figure 1. Au(l) biosorption kinetics at pH 2.5, The curve is
the predicted by the pseudo-second-order model.



120 &&EV/s NI6H A28, 20108 65

Ager g2 Ay dolelE gkt T34 RUE T
eultag o7 o] AREHE Pseudo-first-order$t pseudo-
second-order B.@-8 2 &&e] galslgdvr F mle] By

2 2 @k A Gyell eERIITH16,17].

Pseudo-first-order : q, = q,(1-exp(-k,t)) 4)
ket

Pseudo-second-order : q, =2 (5)
T+q.k,t

Fo] W FARmg/gol 1, g A3
o] o2& AZEE 38 F452 Ymg/gelth k%
ko= pseudo-first-orders) pseudo-second-order E9HE] z}
zhe] &% g ougc
AA A gt 2EA e o8 AR g Atel] 2 HY
= oolEe] A& o] &sto] Attt

N
(%) = Zm.gﬁﬁ'llxloo 6)

N

714 N& &7 355 YElH, Gepdt gurs 212 483
Ag B8 A& F59 SRS Auigc) 2} B4 &5
el e Farek, duaA A, 24 ¥ Table 19
AesFFr) Table 1914 oF 4= g1%0], pseudo-second-order
299 R Zhe 0.992% 0.98621 pseudo-first-order Bt} 3%
A AR ow oA HYE 0.68%2 WA HEY. olF
53 vlolevlae] FAE5E Fr7F ¥ E BARSh=H pseudo-
second-order @& o] &8k Ao ©f AP AoR Bl

At

1eg
bl

3.2, pHe| HEF

Hho] vl 0] Au(l) F 3ol Qo] F84] pH FFl o
YA Figure 26] LFERASITE Ho] Sl st pH 12
QoA YAA 07 FATol FAHA R, pH 2.3 2o

30
25 -
5
By 20
E
@
E 159
-9
=
o
Z 104
-t
5 -
\._..
R
0 , : ‘ , e
1 2 3 4 5 6 7 8
Equilibrium pH

Figure 2. The effect of solution pH on Au(I) biosorption.
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Table 2. Biosorption isotherm constants
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Figure 4. Au(I) biosorption isotherms at pH 2.5 and 25, The
curves is the predicted by the Langmuir model.
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Table 3. Purity of Au(I) by incineration of gold loaded
biomass at 600°C for 2 hr

Gold uptake (mgfg) Crude Ash Contents (%) Purity (%)
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