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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.
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Figure 2. The effect of solution pH on Au(I) biosorption.

Al 24 mg/g®] HEFAHE ROtk pH 3o Ee S5 A
ol §743] gasle] pH 7oA Au)e] AL F3HEA @
v Aeg HrhE gtk
pHej uhE Au)2] F2F A% o] euje) 2-47] 9} pH
ol @A, vpol e 22712k Aw)e] #AIRFE olE &
At o] vlol oAl EH R oyl IIF, 7tEHA
%, A 2F T FE71E KL Y AeE dEA o
tH18-20], B AFola B3R ALY C glutamicum vho)
Loz} obgl 1, FrERA IE, Wk 18 59 2AEE
o] EAsh=n] &) ¢8te] FI-IR ¥4& Fasloith
FTHIRE 9489 2% Py we) F4shs wde] oe ¢
E olgal= BAYow A o 9459 49 =4 d)
2 BAshed o) AMgETh Figure 3& B9 ol 3137}
LERY 9lEH] 8500-3000, 1538, 1384 am’! 9513 oyl 1§
& <oJulEta 8600-3200, 1652, 1283 cm’& 7p2 84 78S
vebdich 9F 18-S 1157 o {(P=0 stretching), 1078
em(P-OH stretching) 38 g8 &g 5 Qlri21].
FEA Ao & AuwCN) 9] B8R S48 il g2
B8 ppo] g il okdshE wiE 277l EAgvhd g
712 A= oJsfiA Aol o]Folzl & gt oyl 1§29
pKa & 8-11%2 &z 9lor g pH 8 o|dlelA s}
& Wi glo} Augl Agd 4 AvH22]. 3R Figure 28
Bl pH 3¥E Fago)] g Fasta vk 2 g9
that ol AwE o ok FHERA 29 A 2E59
pKa gh& 24z} oF 49} 6.1-6.82 ¢&dA Jri5,21]. ©]+ pH
4 ool FrEEA Fo] SR EAEA = pH 6 o]
Aol Qi 1FE S1EE &A1 28 gl ne)
A1 pH7} F7bEpE Au)3) vlol 2 ulaztel] v o] Fr}
s ¥ 3 srel] whebA] Fabeko] ZhAEA Hof pH 7 o] el
e ALl FFo] olFofRR] @Al HiE AoR AlmEch
%3} Figure 28 29 pH 1-2 AlololA] pHI} A2 @

FARE Zashs A4o] thehta glrk. ot Shindchi B

[231c] Bugt B2 AH g& ol fale] F SF A9 s N-F
-y
Q\
g o~ \\‘\\
# \ 1233,
= 1384~l
B
z A
§ 652
= l 1 q
T 1078,
1538
3500 3000 2500 2000 1500 1000

Wavenum ber(cm”l)

Figure 3. Fourier transform infrared absorption spectra (F1-
IR) of the waste Corynebacterinm glrtamicum
biomass.



Table 2. Biosorption isotherm constants
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Figure 4. Au(l) biosorption isotherms at pH 2.5 and 25C. 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 (mg/g) Crude Ash Contents (%) Purity (%)
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