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Anaerobic Co—digestion Effects of Manure and Straw and Analysis of Influencing Factors
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Abstract In order to investigate the effects of anaerobic co—digestion and related influences, selected raw materials, cow dung, chicken ma—
nure and straw, were divided into groups with single and mixture of two or three kinds of materials according to the proportion of total solid
concentration. The experiments were conducted at 20 °C and 30 °C and the effects of mixture, temperature, C/N ratio, pH and on anaerobic
co—digestion were studied. The results indicated that anaerobic co—digestion could significantly improve the total gas volume, the utilization
ratio and efficiency of TS after fermentation; and the effects of co—digestion of three types of raw materials—cow dung, chicken manure and
straw was significantly better than those of the single digestion and co—digestion of two kinds of materials. The effect of co—digestion at meso—
spheric temperature was greatly better than that at cryophilic temperature; the C/N ratio and pH of the mixed raw materials were accommodat—
ed into a feasible scope to improve the effects of co—digestion; the optimal C/N ratio of three types of raw materials was 25.64 ~27.54; the
change of the pH value of the mixed raw materials in the co—digestion was stable and it was easier to maintain in optimum pH range during
fermentation. Mixture, temperature, C/N ratio and pH were all major factors to determine co—digestion.
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Figure 1 Controlled and constant temperature anaerobic
fermentation device
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Table 1 The ratio of different materials and initial index
1%
C/N TS/% pH
125 L Tl 100 0 0 2391 821 771
125 L T2 0 100 0 10.2:1 7.98 6.58
o T3 0 0 100 46.2:1 8.05 8.23
T4 67 0 33 31.3:1 8.07 7.86
TS 54 13 33 29.5:1 7.98 743
T6 40 27 33 27.6:1 8.11 7.58
T7 27 40 33 25.8:1 8.08 7.22
1.2 T8 13 54 33 23.9:1 8.09 7.02
T9 0 67 33 22.1:1 7.86 6.92
I o 1.4
1 000 mL. 1 total solid TS
1 000 mL
° 105 C @,
2 volatile solid VS o
3 biogas production rate
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Figure 2 Changes of biogas production rate during anaerobic digestion in 20 “C(A) and 35 C(B)
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Table 2 Total gas volume the utilization ratio and efficiency of TS after fermentation
/mL /mL TS 1% TS /mL-g"
20 C 35C 20 C 35C 20 C 35C 20 C 35%C
Tl 18 850 31 125 18 850 31125 35.56 42.56 268.7 370.8
T2 15 580 30 615 15 580 30 615 35.89 43.26 217.6 354.7
T3 13 065 23 055 13 065 23 055 31.58 36.88 205.6 310.6
T4 17 445 32 665 16 940 28 461 35.51 42.15 2435 384.1
T5 19 425 36 270 16 515 28 395 36.28 44.56 268.4 408.0
T6 22 215 38 995 16 058 28 324 41.77 46.69 262.3 411.9
T7 21 475 41 895 15 632 28 257 41.45 47.12 256.5 440.2
T8 19 345 38 530 15 175 28 186 38.71 44.89 247.1 424.4
T9 18 075 35 670 14 750 28 120 39.15 43.19 235.0 420.3
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Figure 3 Relationships between total biogas yield and the utilization ratio and efficiency of TS
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Figure 4 pH changes during anaerobic digestion in 20 “C(A) and 35 “C(B)
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