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Table 2 Two-factor repeated experiment design
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Fig.1 Structure schematic for twin-screw extruder system
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Tablel Main composition of straw and sludge

[ o P ] A i
Sy EU% 53 3U%
BB YA £ T A 2 31.62 28.46
FRLAOUE R A 39.12 3458
A TIALFRY PR Al 2 TR A 83.36 77.69
15k 15.96 5.62

Ve RN H A5 P AR B DU SURRE o v

1.3 RIWEFMSEZIT
1.3.1 RE®EE

IO E L E . RS SRS ENA S
YIEk COLEE 2) o TER 2 E R A M A g A PR A 7 1)
SHA-B BU/KiH fE IR G #s « A IRERE o 500 mL I35 »
TRIG = A A AT, v S S A RS i
AT

1 fEERAEE 20 REEHCE 3 EEEE 4 UR
B2 RALBRE L%
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Fig.3 Temporal changes of daily biogasyield
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Fig.9 The status of the set-up after vibration
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Effect on biogasyield of straw with twin-screw extruder physical-chemical
combination pretreatment

Cui Qijia, Zhu Hongguang™, Wang Danyi, Xiong Feilong
(Bio-energy Research Center, Modern Agricultural Science and Engineering Institute, Tongji University, Shanghai 200092, China)

Abstract: In order to solve the problem of straw pretreatment in biogas engineering, this study proposed a
physical-chemical combination pretreatment of the straw based on twin-screw extruder for biogas production. Taking
rice straw as the material, the experiments were divided into twin-screw physical-chemical combination pretreatment
group, unigque twin-screw physical pretreatment group, unique chemical pretreatment group and no pretreatment group,
and the feeding amount above was 20 g by dry weight. The results of the experiments showed that: (1) the cumulative
biogasyield of the four groups were 2 340.5, 1 750, 2 025.5 and 1 868.5 mL respectively; (2) the results of analysis of
variance (p<0.05) on the biogas yield per gram of total solid (TS) were that: for chemical method p=0.0158, for physical
method p=0.4828, for physical-chemical interaction method p=0.0422; this showed the physical-chemical combination
pretreatment was significance to biogas yield; (3) after twin-screw pretreatment, the length of the material was 5-10 mm
and the width was 1-2 mm. The results showed that the physical-chemical pretreatment with twin-screw extruder is one
of the potential pretreatment, and the transformation in the form of the straw can meet the need of accessing and
discharge for CSTR and change the flow field in the CSTR when stirring.

Key words:. straw, extruder, screw, biogas, physical-chemica combination pretreatment



