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biogas fermentation
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Table 1 ~ Sulfur content in fermentation raw materials
I it/ WRBUE GBUEY
52 PR g % g
1 KAERSFT 14 0.123 0.017
2 A 160 0.530 0.848
3 HEEMEWR 200 0.029 0.058
4 JREKEBEEEW® 700 0.025 0.175
5 WEAKEESHEWE 700 0.010 0.070
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AALEEAL , LB S ST A0 HLS ARG XYl
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Table 2 Concentration of H»S in biogas from fermentation or collecting bottle

mg/m’
AL A /L m VAR H2R EYPN 12K TR H22 K $27 R
it B4 5668 14088 6622 3508 2688 2577
3.95 6294 13803 6029 3003 1750 1591
3 aiin
7.90 6237 17961 3934 1962 1097 1003
11.85 6464 15531 3911 1566 986 887
3.95 1242 5018 1547 1130 866 684
i) 7.90 227 720 211 299 173 168
11.85 211 572 218 202 157 127
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Fig. 2 SOZ contentration in collecting bottle
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Fig.3  SO:™ contentration in collecting bottle with different pH
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Table 3 Analysis on richness

FE i Goods
OTU Chao Shannon
I Coverage/%
1 2526 9071 4.6786 93.73
2 2884 10493 5.1376 92.80
3 2723 10234 5.0204 93.31
4 2429 8857 4.9363 94.05

4 J @K EYRh A RIS 2 5 3 A
43914 3.95.7.90 Lim®* VS, ZE @K L ARLEE S 0.884,
53X R A SC(E A 0.819, 11 3 Sl R 11.85 Lim’ i
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Fig. 4 Clustering of species composition at genus level
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Table 4  Unifrac.weighted in community

434l Score Sig
1-2 0.224 <0.0010
1-3 0.228 <0.0010
1-4 0.215 <0.0010
2-3 0.167 <0.0010
2-4 0.169 <0.0010
3-4 0.195 <0.0010

E:Sig<0.001 2578 Score [HETE,

7 B T R IR R T R G TP B E I R i 2
ISR IY, 0. B PR AT HaS 1O MR MRS
W AR TR INER 5 BrR .

RS AEBEPFREESHECERNSE(%)

Table 5 Content of methane producing bacteria and

sulphide-oxidising bacteria(%)
FEih s

PR
1 2 3 4

7= e R 0.140 0.140 0.140 0.130
AL 0.017 0.052 0.128 0.171

FH e 5 AL, S 415 % HR A A % e P ot i
TR ZERAKR ATSEEINAS X RRAL CHL = I T 5L
B, TR RRAL A 7= H B AR TS 50 201, HE DU P BB A7
e BRI 7= F e BTG PR 0T, Lt 8Lk Bl A, o
AP & EZYR 0.017% 11 S50 20 WA Gk s T 6 BRA, 43531
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ik, MA RN 11.85 Lm’ JHAN AP HS WKEH
203 mg/m’, VAW H STYREE R 100 mg/L, 1 X} FALVHS H
H,S W& 235 9000 mg/m”*, R SV EH 250 mg/L, 5
B R AL TE &N 0.171% , 18 5 T X MR 4 19 & i
(0.017%) . KW EBRG T, mAAEFH 0K HA
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SULFUR TRANSFORMATION AND MICROBIAL COMMUNITY IN
MICROAEROBIC FERMENTATION OF BIOGAS

Lin Chunmian, Cheng Yu’e, Deng Xiaoning, Zhang Yima, Zhou Xinkai
(College of Environment , Zhejiang University of Technology , Hangzhou 310014, China)

Abstract: The introduction of trace oxygen into the anaerobic fermentation system can effectively reduce the concentration
of H,S in biogas and realize in situ desulfurization of biogas. The effects of sulfur element transformation, microbial
community characteristics and oxygen input quantity on microbial fermentation were studied by using rice straw and pig
manure as substrate. The results showed that about 65.7% of the sulfur in the raw material was converted into H.S in the
biogas in the process of anaerobic fermentation, 19.0% entering biogas slurry after fermentation, and 15.3% remained in
biogas residue. Under the condition of micro-oxygen, the concentration of S in biogas slurry (100 mg/L) is much lower
than 250 mg/L at anaerobic conditions. About 71.8% of sulfur is converted to H.S and then oxidized into S element and a
small amount of SO; . H.S removal efficiency increases with the increase of oxygen, and when the oxygen input quantity
11.85 L/m’ biogas, about 96% of H.S is oxidized. According to the results of high-throughput sequencing, under micro
aerobaces condition the microbial diversity in slurry only changed slightly and the sulfur- oxidizing bacteria increased
significantly compared with that of anogenic fermentation, but methanogens does not change significantly. The presence of
higher concentrations of sulfur-oxidizing bacteria can enhance the conversion of H,S timely and reduces the inhibition of
H:S to methanogenic bacteria.

Keywords: biogas; micro-aerobic fermentation; hydrogen sulfide; sulfur conversion; microbial community



