
Table S1. Cumulative Methane Production of Pretreatment Methods Employed in the Study 

Pretreatment methods Cumulative methane production (mL/g VS) 

Microwave (700 W, 6 min) 329 

Ultrasonic wave (20 + 30 kHz, 60 min) 323 

Heat treatment (110°C, 60 min) 187 

 

Table S2. Optimum Pretreatment Method of Sewage Sludge and Methane Production 

Treatment methods 
and conditions 

Anaerobic 
digestion 

conditions 

Methane 
production Reference 

Microwave 
650 W 37℃ 

Increase of methane production from 
147 to 208 mL/g-VS [1] 

720 W 37℃ 
Increase of methane production from 

144 to 220 mL/g-VS 

Ultrasonic 
wave 

21 kHz 37℃ 
Increase of methane production from 

146 to 159 mL/g-VS. [2] 

20 kHz 35℃ 
Increase of Methane production from 

143 to 292 mL/g-VS [3] 

Heat 
treatment 

110℃, 
60 min 

36℃ Increase of methane production from 
350 to 420 mL/g-VS [4] 

115℃, 
60 min 

35℃ Increase of methane production from 
115 to 186 mL/g-VS [5] 

 

Table S3. Simplex Centroid Design for Three-substrate Batch Co-digestion Runs 

Run 
Mix composition (% of substrate volume) 

Sewage sludge Food waste Livestock manure 

1 - 50.0 50.0 
2 66.6 16.6 16.7 
3 - 100.0 - 
4 - - 100.0 
5 100.0 - - 
6 33.3 33.3 33.4 
7 50.0 - 50.0 
8 16.6 66.7 16.7 
9 16.6 16.6 66.7 
10 50.0 50.0 - 



 
Fig. S1. Schematic diagrams of the pretreatment methods: (a) microwave irradiation, (b) 
ultrasonication, and (c) heat treatment. 
 



 
Fig. S2. Cumulative methane production: (a) before and (b) after sludge pretreatment. 
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