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Fig.1 Changes of pH values during experiments
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and effluent and organic loading rate(OLR) during experiments
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during experiments
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Table 1

Gas datas of experiment

SRR BERBUM L Average methane

FHFSE Volumetric biogas production rate/

JibFp g FBU7 A Cumulative biogas yield/mL contemt™ ()
Freatments No. 1# 2# 43 Summary 1# 24 A1 Summary 1# 24 43 Summary
CK 234 908+9 356a 13283024 708a 367 738+3 324a  57.91:0.58a 68.06+4.96a 60.38+0.15a  0.94:0.04a  0.53:0.02a  0.74x0.01a
T1 279 298+11 751b 99 900+4 793b 379 198+3 041b 59.92+0.78¢ 68.19£0.18a 61.86x0.11c  1.12:0.05h  0.40:0.02b  0.76:0.01b
T2 256 17348 902b 133 19843 277a 389 370+5 624b 58.06+0.68ab 67.79+135a 61.45:0.10b  1.02:0.04b  0.53:0.01a  0.78+0.01b
T3 287 709+7 731b 91 473+3 895h 379 18243 322b 59.20:0.01bc 68.780.56a 61.54:0.12b  1.15:0.03b  0.37+0.02b  0.76:0.01b

1 R8I R PR G 2 5 (P>0.05) , SN 253 24 (P<0.05)

Note: The same column data marked same letters within same factors, indicate no significant difference(P>0.05), or have significant difference(P<0.05).
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Optimization experiment of straw-bed anaerobic fermentation system for
biogas production

Chen Guangyin, Bi Jinhua, Du Jing, Chang Zhizhou*, Ye Xiaomei
(East China Scientific Observing and Experimental Station of Development and Utilization of Rural Renewable Energy, Ministry of A griculture,
Institute of Agricultural Resources and Environment, Jiangsu Academy of A gricultural Sciences, Nanjing 210014, China)

Abstract: Livestock wastewater and agricultural straw are the two main sources of agricultural nonpoint source pollution,
then how to deal with these wastes is becoming more and more important. Anaerobic digestion is an attractive technique for
bio-wastes treatment, which can convert bio-wastes into bio-fuel and bio-fertilizer. Straw-bed anaerobic fermentation system
is a new anaerobic bioreactor for biogas production, which digests livestock wastewater and agricultural straw in one
bioreactor at the same time. The straw-bed anaerobic fermentation system is composed of straw-bed bioreactor and
wastewater advanced anaerobic bioreactor (USR), and effluent of straw-bed bioreactor is added as inlet into wastewater
advanced anaerobic bioreactor. In straw-bed bioreactor, baling straw is used as stationary phase, and livestock wastewater is
used as mobile phase. Our previous study indicated that co-digested baling straw and swine wastewater in straw-bed
anaerobic digestion system was feasible and beneficial for biogas production. However, in straw-bed bioreactor, baling straw
floated upward and inlet short flow appeared in the late stage. In order to solve these problems, gas guide tube was added in
baling straw and reserve buffer space at the bottom of straw-bed bioreactor and the combination of the two methods were set
up. There were four treatments in the study, i.e. CK (No improvement measures), adding guide tube (GT), buffer space (BS)
and guide tube + buffer space (GT+BS). Meanwhile, effect of improvement measures on biogas production, and COD
(Chemical Oxygen Demand )removal rate of straw-bed fermentation system were conducted. The results showed that daily
biogas yield of CK was significantly inhibited during the first 25 days (organic loading rate of swine wastewater was less
than 2.13 kg/(m3/d)) which was much lower than that of the other treatments. However, after 25 days” reaction, there was no
significant difference of daily biogas yield between control and other treatments. By adding improvement measures,
fermentation environment was ameliorated and the stability of daily biogas yield was enhanced obviously. After 50 days”
reaction, cumulative biogas yield and cumulative methane yield of GT, BS and GT+BS were 18.90%, 9.05%, 22.48%,
23.02%, 9.34% and 25.21% higher than that of CK, respectively. Wastewater advanced anaerobic bioreactor (WAAB) is an
important part of straw-bed fermentation system. The gas production results showed that, there was no significant difference
for that of CK and the other treatments with the gas composition of WAAB. All treatments had the average methane content
of 68%. Meanwhile, there was almost no significant influence on cumulative biogas yield, average methane content and COD
removal rate of the straw-bed anaerobic fermentation system by adding improvement measures. The above results indicated
that adding gas guide tube to straw-bed bioreactor was beneficial to improve biogas production, methane content and gas
stability, adding buffer space can also be considered as conditions permit.

Keywords: straw; biogas; optimization; straw-bed bioreactor; gas guide; buffer space; swine wastewater; anaerobic

fermentation



