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Table 1  Basic properties of anaerobic digestion of raw materials

Mﬁ:jal TS(%) vs(e) Rﬁs(h%) Cﬁiﬁiﬁeit Nﬁnif c(o:ly:e)nt C%m;‘nsxton
EHY Inoculum 7.37 70.08 29.92 35.13 1.74 20.23
%t Control 81.83 83.19 16.81 35.61 0.51 69.82
4L PR O d Pretreated 0 d 14.31 81.42 18.58 35.61 1.18 30.28
FAL B2 3 d Pretreated 3 d 14.43 82.42 17.58 36.96 1.51 24.48
Bkt #2 6 d Pretreated 6 d 15.23 84.28 15.72 35.97 1.66 21.67
Hi4k B2 9 d Pretreated 9 d 14.53 79.36 20.64 35.24 1.78 19.80

VS MK RIS TSHE S L.

Note: VS(% ) and ash( % ) mean the percentage of VS and ash content in TS.
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Fig.1 Biogas production rates of 5 materials
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Table 2 Biogas production yield, VS reduction, methane content and digestion time of 5 materials

#HER pog:id BitEod Bt 3d Hist®E64d Bis#E9d
Index Control Pretreated 0 d Pretreated 3 d Pretreated 6 d Pretreated 9 d

B =S & Biogas yield(mL) 2932 + 196 3368 £ 55 3802 £ 79 4742+ 175 4146 + 458

VS 7S & Biogas yield per VS(mL/g) 88.1+5.9 99.9+1.6 115.3£2.4 149.4+5.5 131.4214.5
VS £BRE VS reduction( %) 14.721.1 17.1x1.2 19.5+1.0 25.7:1.4 22.4£0.9
4% & & Methane content(% ) 53.1+£8.9 66.9+7.9 64.0+£7.5 67.6+8.7 70.6+7.4
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Fig.3 Variations of volatile fatty acid
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Fig.4 Variations of total alkalinity
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Effect of biogas slurry pretreatment on biogas production characteristics
of anaerobic fermentation of wheat straw

CHU Li-li'?, LI Yi-bing'**, FENG Yong-zhong®** , YANG Gai-he*">, REN Guang-xin’?
(1. College of Forestry, Northwest A&F University , Yangling, Shaanxi 712100, China
2. College of Agronomy, Northwest A&F University , Yangling , Shaanxi 712100, China;
3. Research Center of Recycle Agricultural Engineering and Technology of Shaanxi Province, Yangling, Shaanxi 712100, China)

Abstract: Experiments were carried out in controllable constant — temperature fermentation equipment, in which
wheat straws that pretreated by biogas slurry for 0, 3, 6 d and 9 d were used as the digestion material, and no-treatment
was used as control. The results showed that, the C/N ration of wheat straw decreased to 20 ~ 30:1. The biogas produc-
tion rates of pretreated wheat straws increased more signiﬁcantly compared with control. With the elongation of pretreated
time, the cumulative biogas yields increased, which were 99.9, 115.3, 149.4 mL/g and 131.4 mL/g VS, and the
maximum cumulative biogas yield was made under 6 d pretreatment that was much more then control. The average
methane content of pretreated wheat straws were between 64% and 71% , and the VS reduction were between 17.1%
and 25.7% . In addition, the total alkalinity of pretreated wheat straws was higher than control, the buffering capacity
was strong and VFA decomposition was fast, which resulting in higher biogas production rates at the anaerobic fermenta-
tion prophase. Thus biogas slurry pretreatment has a significant effect on increasing biogas production rate of wheat straw.

Keywords: biopretreatment; biogas slurry; wheat straw; biogas; anaerobic digestion



