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Adsorption of gold on modified activated carbon

WU Xrqing, HUANG Zhrhua
(School of Resources Processing and Bio-engineering,

Central South University, Changsha 410083, China)

Abstract: Activated carbon was modified by reacting activated carbon mainly with thiourea and formaldehyde in or-
der to improve the adsorption performances of commercial activated carbon. T he resultant modified activated carbon
(MAC) was used in a range of gold adsorption tests. The results of the adsorption tests show that MAC is more
suitable for gold adsorption in an acidic solution than in alkaline solution; and that MAC has strong adsorption ca-
, Ni** and Zn*

pared with nomrmodified activated carbon. Furthermore, gold adsorption on M AC adheres to the rules of monolayer

pacity of gold and good adsorption selectivity of gold from ions, such as Cu®* in a solution, com=

adsorption of Langmuir.
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Table 1 Effects of contacting time on adsorption

m(MAC)/ Time/ R/ Al
g min % (mmol * g~ 1)
0.79 30 32.67 0.0125
0. 80 60 48.10 0.018 1
0.78 90 53.09 0.0205
0.79 150 69. 38 0.026 3
0.79 180 99. 90 0.0379
0. 80 210 99. 90 0.0373
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Table 2 Effects of pH of solution on adsorption

0.36 1.6 98.00 0.02138
0.36 2.5 100. 00 0.0224
0.37 4.0 94.50 0.020 6
0.36 6.3 79.41 0.0179
0.37 8.0 66. 31 0.014 4
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Table 3 Effects of solution

temperature on adsorption

m( Absorbent)/ Temperature/

Adsorbent - C pH
0.41 15 2.5
M odified
activated 0.39 30 2.5
carbon
0.51 15 6.8
Activated 0.51 15 6.8
carbon 0.37 30 2.5
Time/ R/ Al
Adsorbent h % (mmol = g~ 1)
. 3 69. 47 0.0355
M odified
activated 3 100. 00 0.0538
carbon
1 52. 68 0.0154
Activated 1 46. 45 0.0136
carbon 3 89.91 0.0437
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Table 4 Comparison of adsorption
selectivity (R/ %)

Adsorbent Au’* Ni** Cu?*

Activated carbon 89.91 75.56 55.55
M odified activated carbon 99. 80 31.29 31.34
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Table 5 Results of isotherm adsorption of

Au on modified activated carbon

m(MAC)/ c1/ c2/

g (mmol * L™ 1) (mmol * L™ 1)
0.44 0.7519 0.3569
0.41 0.5263 0.1609
0.41 0.376 0 0.0050
0.42 0.3008 0.0015
0.44 0.1504 0. 000 3

Al (c2l A)/
M (mmol* & ) (g+ 1)
52.54 0.0361 9.8864
69.43 0.0357 4.5070
98. 68 0.0361 0.1385
99. 50 0.028 8 0.0521
99. 80 0.0137 0.0219
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Fig.1 Adsorption isotherm of

Au on modified activated carbon
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