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Effect of Ratios of Human Feces Mixed with Different Materials in Anaerobic Fermentation on Biogas Production
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Abstract: The research studies of the biogas production efficiency of human feces mixed with different materials in anaerobic fermentation. It
is provide a scientific basis to improve the efficiency use of human feces and animal manure, crop stalks. A batch of experiments under the
condition of 8% mass fraction of total solid were conducted in a self—-manufactured anaerobic fermentation reactor, with human feces, cattle
manure ,chicken dung and corn straw as fermentation materials ,and the substrate of constant temperature fermentation pool as inoculation
substance. Experiment was conducted to investigate the biogas—production rate and the cumulative biogas yield of different ratios (dry matter
quantity ratio of 1:1, 2:1, 3:1 )of human feces mixed with chicken dung, cattle manure, and comn straw. Under 25 “C constant temperature con—
ditions, human feces mixed with three materials can produce biogas normally, the largest biogas production rate starts at about 5~14 d of the
anaerobic fermentation; the cumulative biogas yield production can reach the total gas production of about 87%~92% in about 30 days. The
best biogas—producting efficiency was observed when human feces mixed with cow manure, the average cumulative biogas production of three
kinds mixed groups were 26 713, 21 281 and 21 227 mlL, respectively. The max daily biogas production of three best ratios in three kinds
mixed groups were 1 500, 1 260 and 1 100 mL-d™, respectively. Under the temperature of 25 °C,the ratio of 3:1was the best ratio in the group
of human feces with cattle manure, the ratio of 1:1was the best ratio in the group of human feces with chicken dung, and the ratio of 3:1 is the
best ratio in the group of human feces with corn straw. That is provided a reference for ratios of human feces mixed with different materials in

anaerobic fermentation. Therefore, we should add proper amount of human feces, choose reasonable ratio according to different materials in
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the actual anaerobic fermentation process. This experiment was only conducted at the temperature of 235 °C, but the research about human fe—

ces mixed with different materials in anaerobic fermentation at the other temperatures required further study.

Keywords; human feces; ratio; anaerobic digestion; the rate of biogas production; the cumulative biogas production
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Table 1 The C/N and TS of fermented materials

T H Item BRALL N TR & E/g kg Fermented
AZ% Human fece 2.88 20.5
F82% Chicken feces 10.76 1.1
42% Cattle manure 23.0 32
EKFTF Corn straw 25.0 33
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Figure 1 Controllable and constant temperature anaerobic

fermentation device
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Table 2 Quantity of materials and water of fermented liquid

BN s 2
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A5 301 1335 124 541
AN FRFF 191 890 759 351
ANZEE FORFF 21 1186 506 308
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Figure 2 Biogas production rate of different ratios of human feces and cattle dung
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Figure 3 Cumulative biogas yield of different ratios of human feces and cattle dung
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Figure 4 Biogas production rate of different ratios of human feces and chicken dung
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Figure 5 Cumulative biogas yield of different ratios of human feces and chicken dung
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Figure 6 Biogas production rate of different ratios of human feces and corn straw
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Figure 7 Cumulative biogas yield of different ratios of human feces and corn straw
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Figure 8 Cumulative biogas yield of different proportions of human

feces and different materials
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