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Removal of heavy metals from wastewater sludge by acidogenesis
Masanobu TAKASHIMA

In this paper, the equilibrium chemistry of heavy metals in anaerobic processes and biological
reactions influencing to their chemistry are first reviewed. Then, the acidogenesis phase of an-
aerobic biological reactions was applied to heavy metal removal from municipal sludge.

By using 10 £ glass reactors, a continuous experiment was conducted at a HRT of 20 days and
temperature of 35°C. The acidogenic condition was maintained by either pH control (4 or 5) or
ORP control (-100 or -300mV). The heavy metals examined were As, Cd, Cr, Pb, Ni, Cu and Zn.
The results showed that the heavy metal removal of more than 50% was achieved only for Cd and
N1 at the pH of 4, although the soluble concentrations of all metals examined were much higher
than those theoretically predicted. Sludge destruction intermediates appeared to be responsible
for chelating heavy metals. Under such a long retention time, it could be a problem that aerobic
reactions proceed too much, leading to possible low methane recovery.
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(a) —fKIHE
Run 2H 5 pH | ORP| TS VTS SS VSS [CODer|&VFA
mV) 1(g/&)|(g/8)|(g/t)|(g/e)[(g/E)|(g/t)
1 |EER — — 19.3 14.3 19.4 14.5 25.2 0.88
0.16 0.11 1.4
WEE R (pHA4) 4.0 -87 15.7 11.5 13.3 10.1 18.1 0.97
0.38 0.31 4.1
WMEHR (ORP-100mV) 8.0 -107 13.9 8.9 13.4 8.5 15.1 0.38
0.27 0.25 2.7
2 |RER — - 17.0 13.3 17.0 12.6 21.7 0.83
0.20 0.16 1.4
WEETEE (pHS) 5.0 -62 14.0 12.8 11.3 8.1 16.4 1.61
0.47 0.39 4.8
WME SR (ORP-300mV) 8.0 -303 11.4 7.2 10.7 7.1 12.3 0.62
0.35 0.29 3.5
(b) E€R
Run Erw %2 As Cd Cr Cu Ni Pb Zn
(mg/ ¢) | (wmg/ ¢) | (mg/€) | (mg/€) | mg/t) | (mg/l) | (mg/ C)
1 |RER 0.079] 0.064 0.52 38 0.73 0.77 12.0
0.002| 0.004 0.00 0.1 0.00 0.05 0.2
WEEERR (pH4) 0.070| 0.042 0.59 3.4 0.75 0.37 9.6
0.015| 0.026 0.02 0.3 0.46 0.10 1.2
MEFEFE (ORP-100mV) 0.086] 0.046 0.37 3.4 0.50 0.48 9.2
0.031} 0.007 0.03 0.8 0.05 0.24 1.7
2 |RER 0.080] 0.064 0.43 39 0.53 0.62 12.4
0.006| <0.001 0.03 0.1 0.05 0.00 0.2
WEEE R (pHS) 0.088 0.057 0.75 3.4 0.77 0.59 111
0.030f 0.022 0.06 0.4 0.39 0.01 1.7
I ER (ORP-300mV) 0.092| 0.057 0.31 35 0.59 0.40 11.4
0.041| 0.007 0.04 1.1 0.11 0.09 2.5
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