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Effect of Total Solids Metals

Contaminated Sediment
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Concentration on Heavy Bioleaching from
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Abstract: The effect of total solids concentration on heavy metals bioleaching from contaminated sediment was investigated in shake flasks. The
results demonstrated that an increase in total solids concentration reduced the rates of sediment pH reductions ORP increase and metal removal .
During this bioleaching process; the removal of Zn, Cu» and Cr rapidly enhanced and then gradually approached the maximum removal
efficiency when sediment pH decreased from 5.0 to 2.0 and the ORP increased from 200 mV to 520 mV. After 12 days of bioleaching, about
60%-85% of Zns 65%-100% of Cu> and 17%-35% of Cr could be removed from various sediments of 3%-13% solids content
respectively. It was found that the variation of sediment pH in this bioleaching process could be estimated by a modified Boltzmann model. The
analysis of speciation distribution of metals indicated that the unremoved Cu» Zn, and Cr in the bioleached sediment mainly existed in residual
fraction, and that the percentages of Cu» Zn, and Cr bound to this fraction were 76.2%, 81.2%, and 82.7% respectively. From
economical consideration, the recommended total solids concentration for the bioleaching of metals from the sediment is 10% .
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Table 1~ Primary physicochemical properties of the selected sediments

pH I %  BEI% W% Znimgekg™!

Cr/mg*kg™

! Cu/mg*kg ™! Ph/mg*kg~! Ni/mgekg™'  Cd/mg*kg™!

7.96 3.36 0.18 0.14 731.5

205.7 173.6 26.1 29 1.3
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Fig.1 Variation of sediment pH in the bioleaching process
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Table 2 Parameters of Boltzmann model determined from sediment bioleaching process

[i] A% S5/ 9% pHiy pHi Xo/d Ax R?
3 7.69+0.23 1.61+£0.05 1.08 £0.05 0.33+0.04 0.993
5 7.83+0.11 1.67+0.04 1.53+0.03 0.30+0.02 0.998
8 7.88+0.09 1.74 +0.03 1.78£0.03 0.41+£0.02 0.998
10 7.91+£0.11 1.91+0.03 1.83+0.03 0.45+0.03 0.997
13 8.11+£0.19 1.99+0.04 2.16 £0.07 0.72+0.05 0.998
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Fig.2 Time needed for the variation of a certain range of sediment
pH (from 7.6 t0 2.0) in the bioleaching process with different

sediment solids concentrations

[i] [ A2 U FE 1) 5 N AR FE ORP YU M — 80 mV Zc A7 i
EFH 3 400 mV, 2 S5 BEEE Y I 2 W FE L, ORP



2350 7N 53

B o 30 &

T PRSI 12 d, 5 ADNMAEELT) ORP 341K
550 mV LA_F gbAk, 5 1ORVE pH A BEOARML, 3
AN PRI FE S ORP (1) b T 380 2% A1 B[] 4 34 J5 384 o
MRS X AR 1Y) ORP B AT W 2 BT, (H g
W HAE 200 mV LUT 93z BT S0 A0 2 AL 2 3T

ORP LTH 2R A
700
600 -
500 |
> 400 |
=
& 300
l®
200 +
100 T e ik
.. —— X 3%
0% —2—5% —%—8%
& ——10% —o—13%
,100 1 1 1 1 1 Il 1 Il 1 1
0 1 2 3 4 5 6 7 8 9 10 11 12
td

3 RRRREIED ORP HITIL

Fig.3  Variation of sediment ORP in the bioleaching process
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Fig.4  Variation of sulfate concentration in the bioleaching process
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Table 3 Predicted rate of sulfate production in the bioleaching process

with different sediment solids concentrations

WA/ % SO3~ P74 % SPR/mge (Led) ! R?
3 270.5 0.94
5 271.3 0.96
8 342.8 0.95
10 377.3 0.97
13 410.8 0.93
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Fig.5 Rate of sulfate production in the bioleaching process

with different sediment solids concentrations
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Fig.6  Metal solubilization from sediment in the bioleaching

process at different solids concentration
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Table 4  Binding fractions of Zn, Cu, and Cr in the bioleached sediment

RS Zn Cu Cr

2 AT PRI % 7.1 2.6 A
A SRS/ % 10.7 16.2 KA H
A % 6.0 ARATH 17.3
TR % 76.2 81.2 82.7
s /mgkg ! 204.8 37.3 154.7
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