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Abstract

In order to improve the biogas production performance of the anaerobic digestion system, this
experiment conducted continuous anaerobic fermentation experiment by adding different propor-
tions of corn straw (0%, 10%, 20%) to chicken manure, and studied the influence of different pro-
portions of corn straw on the change of methane yield and other conventional parameters. The ex-
pansion rate, pH and VFAs variation trend, gas production characteristics of the material were ana-
lyzed to get the most suitable material composition for actual production. The results showed that
the maximum soluble gas production of methane was 227.66 ml/gVS in the 10% corn straw group,
which increased the cumulative methane production by 18% compared with that in the pure chick-
en manure group, and the sludge bulking rate was lower than that in the 20% corn straw group. The
addition of corn straw can significantly increase the methane content and methane yield of chicken
manure materials. Adding a small amount of corn straw in the fermentation process of chicken ma-
nure is helpful to regulate C/N, regulate the nutrient structure of microorganisms, prevent the oc-
currence of ammonia inhibition phenomenon, and improve the gas production efficiency. However,
with the increase of corn straw addition, the whole anaerobic fermentation cycle will become longer
and the utilization rate of raw materials will be reduced. Therefore, 10% corn straw addition is the
best proportion in practical engineering application.
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Figure 1. Diagram of sequencing batch anaerobic digestion experimental equipment
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Figure 2. Change of expansion rate of materials with different proportions
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Figure 3. Changes of pH and VFA in cofermentation with different proportions
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Figure 5. Variation of cumulative methane production in anaerobic digestion
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Figure 6. Relationship between biogas yield and ammonia nitrogen

concentration in anaerobic digestion process
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Figure 7. Automation professional practice teaching system diagram. (a) and (b) are electron microscopic
images of straw surface structure before the experiment; (c) electron microscopic image of straw surface
structure after 10% straw addition group experiment; (d) electron microscopic image of straw surface
structure after 20% straw addition group experiment
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