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Fig.1 Schematic diagram of anaerobic fermentation reaction of cassava residue
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Tab.2 Experimental design parameters

. . oA adEs SRR /mL
a At/ T T BEFRIL it/ m
Fermentation L . Total fermentation
Group Temperature Cassava Bagasse . Inoculum Vaccination ratio
concentration broth volume
M1 37 150.3 30% 150 30% 500
M2 60 100.2 20% 150 30% 500
M3 37 100.2 20% 150 30% 500
M4 37 50.1 10% 150 30% 500
M5 37 150.3 30% 250 50% 500
M6 60 50.1 10% 250 50% 500
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Fig.2 Changes in daily gas production (a), cumulative gas production (b), methane content (c), cumulative methane
production (d), and cumulative methane production efficiency (e) with anaerobic fermentation time
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Tab. 3 Kinetic analysis of methane production from anaerobic fermentation of cassava residues in different groups

2H Group P,/(mL-g"'TS) R,./(mL-g"' TS h) Mh R’
Ml 16.79+0.01 0.31+0.016 15.66+2.89 0.99+0.02
M2 185.39+1.41 1.18+0.07 219.82+ 5.41 0.99+0.04
M3 193.02+1.65 1.05+0.047 714.83+ 56.92 0.99+0.06
M4 216.64+3.68 1.08+0.12 265.47+11.52 0.99+0.03
M5 2.12+0.01 0.03+0.01 14.54+ 14.02 0.99+0.02
M6 351.68+5.69 1.38+0.14 94.32+ 13.51 0.99+0.01
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Note: The purple bar chart in the figure represents the concentration of acetic acid; yellow represents the concentration of propionic acid; blue

represents the concentration of butyric acid.

Fig. 3 Changes in VFAs and pH generated by different fermentation groups (M1-MS5) with anaerobic fermentation time
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Fig. 6 Three dimensional fluorescence (EEM) at the end of fermentation
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Tab. 4 Statistical analysis results of microbial sequences in different fermentation groups

i Sample Libifi%\%jig/eu/l;ate Shannon Chaol ACE

i)

Ml 94 1.79 135.19 136.02
M2 94 1.65 139.29 144.89
M3 92 1.76 123.16 124.96
M4 94 1.71 116.53 117.02
M5 96 1.59 116.00 122.00
M6 94 1.84 155.29 157.35
L}

Ml 95 0.59 149.62 202.54
M2 97 0.66 144.57 211.75
M3 97 0.61 147.22 194.57
M4 99 0.53 139.69 169.43
M5 96 0.53 138.71 177.58
M6 92 0.66 174.11 219.39
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ZREPEGE IR, JE— AT AN TR R TS S5 R A .
&l 7-a, ¥l 7-b ] L Y, JEEE B ] (Firmicutes ) 1
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BYOCFARTR ], 3207 T DR R e (0 7K i IR Ak
Lt FEee, 55 7-b AN E K AUS R 8T, K
AR FFE>50% YT H, JEERE TR ] Y B K 1
(Streptococcus) . .1 W J& (Lactobacillus) 1. M6
R e T AR A . FLR R R Bl R
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Methane production potential and characteristics of
anaerobic digestion of cassava residues under

mesophilic and thermophilic conditions

Wang Yuhao’, Zhang Keying, Xiao Qianyi, Dong Lili"

(School of Environmental Science and Engineering, Hainan University, Haikou, Hainan 570228, China)

Abstract: Cassava residues, an organic solid waste generated from cassava processing, were digested in an anaerobic way under
mesophilic (37+1)°C and thermophilic (60+1)°C conditions, and were batch fermentated at varying total solid (TS) concentrations
(10%, 20%, 30%) and inoculum concentrations (30%, 50%) to evaluate the biogas production potential, gas production patterns,
and microbial community distribution characteristics during the anaerobic digestion process. The cumulative methane production
was fitted using a modified Gompertz model. The results demonstrated that the thermophilic group exhibited significantly higher
total gas production efficiency compared to the mesophilic group. Moreover, the thermophilic fermentation reached peak gas
production within 3—6 days, which was 6—9 days shorter than the mesophilic fermentation. The optimal conditions, achieved at
10% TS and 50% inoculum dosage, yielded the highest biogas and methane production, with an average methane content of 54%,
biogas yield of 666.48 mL-g"' TS, methane yield of 346.96 mL-g' TS, and SCOD degradation rate of 71.25%. Analysis of
microbial community distribution revealed that temperature and TS concentration significantly influenced the dominant bacterial
and archaeal populations at both phylum and genus levels. Thermophilic conditions promoted the enrichment of hydrogenotrophic
methanogens, such as Methanobacterium (49.84%) and Methanoculleus (24.92%), leading to improved methane recovery. The
findings suggest that cassava residues alone could serve as a viable feedstock for biogas production, and that desirable biogas
recovery could be achieved in a shorter time frame through controlling an appropriate TS concentration, increasing inoculum
dosage, and optimizing fermentation temperature. All these findings provide valuable insights for optimizing the anaerobic
fermentation process of cassava residues.

Keywords: cassava residue; intermediate temperatures; anaerobic digestion; influencing factors; microbial community distribution
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