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Effect of trace oxygen on H,S removal in anaerobic digestion
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Abstract

This work experimentally determined the effect of microaerobic condition on anaerobic digestion of thickened waste activated
sludge in semi-continuous mesophilic digesters at hydraulic retention time of 20 days. The concentration of hydrogen sulfide
was 7+2 ppm at the microaerobic condition and 1442 ppm at the anaerobic condition. Removal efficiency of volatile solid
was not significantly different between microaerobic (40+8%) and anacrobic (38+8%) conditions. There was no important
difference between microaerobic (1,352+98 ml/d) and anaerobic (1,362+104 ml/d) conditions in the biogas production, either.
Therefore, it could be concluded that the application of the microaerobic condition was an efficient method of the hydrogen

sulfide removal from the biogas.
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Fig. 1 Control(a) and micro-aerobic(b) digester

Table 1 Analytical methods

Parameter Method
pH ORION 920A, pH meter
TS Gravimetric Method, Electric Dry Oven(105C)
- Gravimetric  Method,  Electric ~ Muffle
Furnance(550 C)
TCOD, o
K2Cr207 Closed Reflux, Titrimetric Method
SCOD(;
VFA GC (Agilent 7890, FID)
CH,, CO, GC (Agilent 7890, TCD)
H,S Methylene Blue Method
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Table 2 Characteristics of raw and digested sludges

Effluent
Parameter Influent Micro-aerobic | Control
TS (mg/l) 24,325+177 15,371+781 15,7924904
VS (mg/l) 17,950+212 10,520+659 10,645+777
VS removal
) - 40+8 3848
efficiency (%)
TCOD (mg/l) 24.840+1,188 | 13,404+1,723 14,653+1056
SCOD (mg/l) 503+17 627165 644477
TCOD removal
] - 4116 38+6
efficiency (%)
HS (ppm) - T2 14£2
H,S removal
) - 50 -
efficiency (%)
Gas production
- 1,352+98 1,362+104
(ml/d)
Methane content (%) - 59+4 60+4
Methane yield
- 547+£74 573+84
(ml CH4/g Vsremoved)
Acetic
i 199.9 345 244
acid
Propionic
] 1283 *ND ND
acid
iso-Butyric
VFA | acid 17.7 ND ND
Butyric
(mg/) 'tyn 211 ND ND
acid
iso-Valeric
i 352 ND ND
acid
Valeric
i 16.0 ND ND
acid

*ND=Not detected
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Fig. 2 Gas (a) and methane (b) production of control and

micro-aerobic digester
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Fig. 3 Variation of H,S concentration
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