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Table 1 Physical and chemical properties of raw materials and inoculums

LR H TS/% VS/% N/% Cl% CN AKEZE/% H4hEn CEFAEE%  HEE%
p

FFUE 634401 9235403  84.88+0.2 4.88+0.6 45.3+0.5 928 . 10.91£0.6  3.37+0.1 3.35+0.1 30.5+0.6
ES 7.8740  38.48+0  30.07+0.1 1.86£0.2 3824404 - 20.56 33.73:04  14.50+0.3 9.81+0.5 11.63£0.2

43 7.73£0.1 36.83£0.1 29.41+0.1 141202 37.25+0.7 2642 35.77£03  18.3%0.2 11.10£0.2 8.81+0.2
MY 731201 2.37+0.1 1.28+0.2  235+0.3 27.41%0.9 11.66 ND ND ND ND

H: NDFRRARME.
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ARSIy SR FH R 1 48 5N | R VR A0 (36°37117N . 101°19736"E) L e . Fr A TR A0
Mg —, A FRERERIEEAM, HMem®, HhE s’ Af. BNESMIMERS RS,
CSRHATRE M s B NEAMAMNERCA R IC Y, WEA 2h AShidsk | R B RS
1.3 WHE

BESEREUE . RN AE 2830 10 NS AL B (L T8 i) 4iSRAF DR (T). dii2f38 (T, 4k

(T, RMPFSFEE 1:1(T)., K EFEE £2 EREMS

1:2(Ty). By ST O S 1:3(Ty) . O S R Table 2 Raw material addition kg
1:4(T,), RAFOFE 26 2: (T kUSR5 LR SR % s
1:3(Ty) KEEAFF S 43 1:1.5:1.5(T, ). & T, 827.77 0 0
R R BT BARE o ER I 2 16%, 5 T, 0 1986.62 0
S E 2 A AT o 45 A0 B4 iR AN [ DRk T, 0 0 2075.61
FH =2 5 TR (R 5 KR 70%) i FE 5 T, 413.89 99331 0
G, PRSI S d, MRS REP R T, 275.92 1324.41 0
i ; JF 1 500 kg =) (RN 30%) 1R T, 206.94 1 489.96 0
SIREABAM, Hr AR E R E] 5 m’, T, 165.55 1589.29 0
25 4 B FORE LR S & WL AR 2. B AR A0 T, 551.85 662.21 0
%2 R, BREMNICRESME, FEt4A3d T, 206.94 0 1556.71
FH A i 8 BURE 25 A TR A0 7K R R] R AR 1 IR R T8 Ty 206.94 744.98 778.36
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Fig. 4 Changes of alkalinity during different
fermentation processes
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Fig. 5 Changes of ammonia nitrogen during different
fermentation processes
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5 . T - sooeoo0000272 T, 42.663 43.081 1.981 2362 0.999
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s . . . . .
S Ta)/d
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Biogas production characteristics of mixed anaerobic fermentation of rapeseed
cake with high solid content and cow dung-sheep manure

XIONG Rongbo, MENG Yan, LI Yi, CHEN Laisheng, DU Zhongping, ZHONG Qiwen, HAN Rui"

Qinghai Key Laboratory of Vegetable Genetics and Physiology, Academy of Agriculture and Forestry Sciences, Qinghai
University, Xining 810016, China
*Corresponding author, E-mail: hanruil1473@163.com

Abstract In order to make full use of the waste resources such as rape cake and cow dung and sheep manure
and improve the biogas production performance at the same time, this test was based on the agricultural
biogasdigester as the fermentation device, to study the characteristics of mixed anaerobic fermented 40d biogas
of rape seed cake with high solid-state rate and cow dung-sheep manure in 10 different proportions (calculated
by dry material). According to the result, it indicated that the entire fermentation process of each mixed
treatment is under good operation, which suggested that the mixed fermentation could improve the anaerobic
digestion and operation effect, of which, the accumulated biogas yield had high potential when the dry material
proportion of rape seed cake and sheep manure was2:1; up to 122.92 m*-t”'. Meanwhile, the biogas effect of
mixed fermentation by rape seed cake and sheep manure was better than that of the cow dung mixing. The
modified Gompertz model indicated that each treatment could fit the process of producing biogas well, of which,
the value of maximum biogas yield (P,) and maximum biogas production rate (R,) increased with the increase
in the addition volume of rape seed cake, while (1) decreased with the increase in the addition volume of rape
seed cake. This study provided valuable reference for resource utilization of rape seed cake and feces.

Keywords biogas production through anaerobic fermentation; agricultural waste; rape seed cake; resource

utilization of livestock manure
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