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Table 1 Main properties of cow manure, corn straw and inoculum sludge

SR TS/% VS/% Cl% N/% CIN pH
L 18.670.01 13.84+0.07 29.66:0.08 2.03+0.06 14.61 7.90

FORAEFT 94.97+0.09 69.74+0.17 28.78+0.12 1.19+0.07 24.18

A5l 8.04+0.08 5.1620.11 18.8120.06 2.68+0.04 7.01 7.34
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Fig.1 Schematic diagram of the anaerobic digestion

experimental setup
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Table 2 Operating conditions for the batch anaerobic

digestion experiment
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Fig.2 Methane production and Modified Gompertz fitting curves in different reactors
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Table 3 Modified Gompertz model fitting parameters

SCER P(t)/mL R,/mL-d” Tid R’
CK 1632.10+£8.71  106.91+1.50 4.06+0.10  0.999 2
TP 1964.47+21.83 102.80+2.12 3.22+0.17 0.9980
M1 2148.60+18.16  138.48+3.27 2.53+0.18 0.997 3
M2 2242.80+29.82 137.58+5.01 1.57+0.28 0.993 5
M3 2008.18+27.82  129.77+5.21 1.99+0.30 0.9921
N1 2424.38+33.27 140.86+4.96 1.23+0.29 0.9937
N2 1770.15#37.92  102.14+530 1.93+042 0.9862
N3 1741.57£36.95 89.44+£3.70  2.05+0.36 0.9907
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Fig.3 Variation in the concentrations of soluble organic compounds in different reactors
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Fig.4 Variation in the components of VFAs in different reactors
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Fig.5 Relative abundance of bacteria at the phylum and genus levels in different reactors
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Fig.6 Relative abundance of archaea at the phylum and genus levels in different reactors
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Enhancement of co—digestion of cow manure and corn straw
through zero—valent iron addition and thermal pretreatment

Chang Hao, Yin Zhixuan, Yang Chen, Xu Yuxing, Liu Changqing, Zhang Wen
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract: To address the issues of restricted hydrolysis rate and low methane production in the
anaerobic digestion of agricultural waste, zero—valent iron(ZVT) with different doses(4,8,12 mg/L.)
and particle size(micro—scale, nano—scale) was added during digestion after thermal pretreatment
to investigate its enhancement of the co—digestion of cow manure and corn straw. The research
indicated that the appropriate addition of ZVI promoted both the hydrolysis —acidification and
methane production processes. The maximum cumulative methane yield was achieved with the
addition of 8 g/l micro—scale ZVI or 4 g/l. nano—scale ZVI, which increased by 20.7% and 29.5%,
respectively compared with the control group. Micro—scale and nano —scale ZVI facilitated the
release of dissolved organic compounds and the conversion of propionic acid to acetic acid. Nano—
scale ZVI exhibited a stronger enhancement effect on hydrolysis and acidification than micron—
scale ZVI. However, excessive doses (8,12 g/L.) of nano-scale ZVI had an adverse effect on
methane production. ZVI promoted the enrichment of hydrolytic acidogenic bacteria and
acetotrophic methanogens, such as Romboutsia, Saccharofermentans and Methanothrix, which
enhanced the processes of hydrolysis—acidification and methanogenesis.

Keywords: zero—valent iron; thermal pretreatment; agricultural waste; cow manure; corn straw;

co—digestion
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