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1.Water bath inlet 2.Water bath outlet 3.Stirring motor 4.Stirring shaft
5.Biogas outlet 6.Feed inlet 7.Feed outlet 8.Gas meter
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Fig.1 Schematic diagram of CSTR reactor
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Fig.2 Changes of volume of gas production rate for batch fermentation
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Fl 8% AbFRIS T RIS 7 KIHAH CHy (AR ot
50%, JFHPSUEE 558 63.81% 61.71%. 61.64%,
ARk BE, BEAE TS WEESm, HATFREE 2 LA
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ATCUE Y, AR R i 5 e e e X =
SEFEAAAE B 2 . SR, RIES S
BU& R TS WKL SRV Bighn, Jf HEEE
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TS6% AL FRASAR T 2ams Ry ok, AR FIEAAA,
{H &AL PR J5ORH ™ IR FRIK, 5 SRT 20 d AHLL,
TS4%- 6%F1 8% Ak H 73 7| P 27.18% 13.95%F1 24.19%

SR EE, SEpaURBEA L, SR CSTR A
AT DATE OB = AR AN AR DT K 5 44 g 25 R
FEAE, TS4%- 6% 8%AbH 43 74 iy 42.42%- 29.41%
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I RGWRME T, X TS W R R AR = SR T2
FHMEE, F B sE, v R s
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REATTR E, RWIBEE TS IR, RS 5 AT
MU 2, L0 B 5 P AN B 58 4 e I = 2B <
UK Ty 125 i A1 W10 v B In 2 B8 A o3 DR A, 1 I 35
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Table 1 Effect of substrate concentration on biogas production characteristics under different fermentation mode

BTt THBEBAE Rl R %
F ¢ Zil d Average volume biogas production rate /(L-L™"-d") Raw material biogas production rate/(mL-g")
ermentation mode TS=4% TS=6% TS=8% TS=4% TS=6% TS=8%
AR . 0.33+0.02 0.51+0.02 0.60+0.03 226.22+0.93 234.36£8.16 205.68+1.52
Batch fermentation
o J BB
+l§?¥fﬁ7iﬁ# Starting phase 0.47 0.66 0.86 234 220 214
Semi-continuous SRT20d 0.41 0.64 0.99 206 215 248
fermentation
SRT 15d 0.40 0.75 1.01 150 185 188
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D HEARBESAT T, R S5 B — ST JrORE R4
KRR MM, B B AR TS 2 50
Hn, AR G, (ARG TS B o> B0 it
W 2Bk SRS IR PG DL S TR S
b, SRR R TS R BB 8%;

2) SR, (RIEEREAT Bh T e etk
B, TS JF 35 4% 6% 1 8% b F A il i 42.42% .
29.41%F143.33% (P<<0.01) , iHibinbRmERGIRME R,
X TS WAL =R MR TR BN ks

3) HEIN B R LG, 2SR T
TS WS AF R =R, AHA AR HE Rl = %1
B SRT 4k MiEHi AR, 58 Rer=3 ol e TREN
FISERR, SRUCREFF SR TS K TS i
H 8% 7K 5= B IR SRT et 20 d AR TS Jii i
6% SRT ¥t 15 do
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Effect of fermenting material concentration on biogas yield in batch and
continuous biogas fermentation with straws

Du Jing, Chen Guangyin, Huang Hongying, Jin Hongmei, Xi Yonglan, Qian Yuting,
Xu Yueding, Chang Zhizhou™

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences; Department of Agriculture Rural
Renewable Energy Development and Ultilization of Scientific Observation and Experiment Station in East China, Nanjing 210014, China)

Abstract: At present, large quantities of straws are burned in field in China, which not only wastes a renewable resource, but
also causes serious air pollution. Anaerobic digestion of straws is an alternative method that may produce a clean fuel for
energy generation. Currently, more research on impact of digestion for quality content of total solid of manure or mixed
materials for the fermentation substrate has been studied, but research is limited in continuous stirred tank reactor for a single
type of feedstock. Although the characteristics of anaerobic digestion and properties of gas production at the process of
continuous stirred tank reactor and semi- continuous feeding mode has been examined for crushed straw and silage straw as the
fermentation substrate, but the operation parameters of such system has not been determined. Thus, in order to obtain the
corresponding relationship between solid matter retention time for substrate and the characteristics of gas production, a
comparative study to determine biogas production in batch fermentation and semi-continuous fermentation process was carried
out under medium temperature conditions with rice straw as feedstock. The effect of quality content of total solid in the batch
and continuous biogas fermentation of straws was studied. The volume of gas production rate and the rate of raw material gas
production were used as characteristic indicators in order to obtain parameter on optimum quality content of total solid and
solid matter retention time for biogas plant with straws. The results showed that fermentation concentration of single straw
type used for anaerobic fermentation raw material influenced the gas volume rate under the condition of batch fermentation.
With the increase of total solid concentration, the volume of gas production rate was increased in batch fermentation process,
but the trend of the increase was gradually decreasing. The volume of gas production rate was improved under condition of
intermittent stirred compared with static batch fermentation. Especially, the improving effect was more obvious for the group
of high-concentration of TS. However, the volume of gas production rate was more improved for the group of
high-concentration of TS under semi-continuous feed conditions, but with the solid matter retention time (SRT) shortened, the
rate of raw material gas production with every treatment was gradually decreased. Considering the characteristics of gas
production and engineering applications, it was recommended that the concentration of batch fermentation should not exceed
8% for pure straw. For semi-continuous fermentation, if the straw composition in total solids content was 8%, SRT was
designed as 20 days (the volume of gas production rate of 1.00 m*/(m*d)). If the total solids content was 6%, SRT was
designed as 15 days (the volume of gas production rate of 0.75 m*/(m*d). The operating parameters provided an operational
reference for biogas plant only with straw.

Key words: straw; biogas; fermentation; fermenting substrate concentration; batch fermentation; semi-continuous
fermentation



