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Effect of COD/SO;” Ratio on Anaerobic Digestion of Penicillin --B‘Ei}iéterial
Residues ~ . Vi
QIANG Hong', LI Yu-you®, PEI Meng-fu' 7 / i 'y o

5
(1. College of Natural Resources and Environment, Nérthwest A&F University, Yanghng 712100, Chll’ld 2. Department-u of ClYIl and

Environmental Englneenng, Graduate School of Englneetlng, “Fohoku University, Sendal 980- 8579, Japan)

Abstraet; In ordey fo assess the sulfate-induced 1nh1b1t10ﬁ of.-"anaeroblc digestion of ‘antibigtic manufacturmg bio-waste. The effect of.
cop/ SO}~ ratio*on biogas production potenhdl dndﬂ"‘gubsfrdte utilization Lhdrdctenstlcs during/ the dudogenm phase of dnderﬁblc =
digestion  of penlpﬂhn bacterial residueswere” 1nvest1gated through batch experiménts. The results ‘obtained indicated that blogas
production was;’ graduaﬂy enhanced after 10 day% of anaef6bic digestion. Howgver ¥ the 'maxifiim cumulative methane productlon
probably exceeded about 208 mL- -g™" (on TS bdsm) sflnce Con/sSo;™ =3. Becatise ddaptlve acclimation, more than 71%" 'COD
remo;flptl which may have been converted |to methdne was achieved, Consequently, at COD/ S0;~ <1.5, methane production was
@uppreﬂsed by 49% and 100% when the orgamcs and,fSO4u-remo_,vﬁ] rates were less than 17% and 5% , respectively. This indicated
that methanogens and |sulfate-reducing bacteria were inhibited at high sulfate loading rates. In addition, the COD balance analysis
revealed that less than 9.1% of the COD was converted to methane. However, 5.0%-9.0% of the COD was used for sulfate
reduction. This means that methanogens are more susceptible than sulfate-reducing bacteria to sulfide-induced inhibition. The S
balance showed that the reduced sulfate was mainly present as sulfide in the digester. A small fraction of it was present as hydrogen
sulfide in the biogas. The analysis of substrate utilization characteristics during the acidogenic phase revealed that methanation of
soluble protein was initiated after methanation of soluble carbohydrate.

Key words: anaerobic digestion; methane production; COD/SO;" ; organics removal rate; biogas production potential
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Table 1 ~ Physical and chemical characteristics of the substrate and sludge
- COD HH ok Bs S0%- AHHLS
BhR H TS/ % Vs/
b P 7 % /g-L’l /g'L’l /g-L’l /g'L’l /g’L’l /g-L’l
9513 5.56 9.80+0.03 8.30+0.01 102 +8.21 23 £2.12 52 +£3.23 4.52+0.56  2.74+1.02 1.78 £0.23
RER 748 2.67+0.02  1.94+0.01 4.8+0.08 14.9+3.34 6.22+0.65 N.d. P N. d. N. d.
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Fig. 1 Effect of the COD/SO3" ratio on daily methane
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