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Abstract 

Dry co-digestion of food waste (FW) and pig manure 
(PM) was conducted to evaluate the effect of different 
FW/PM ratios on methane yields and operation 
stability. The FW/PM ratios based on volatile solids 
(VS) were set at 0:100, 25:75, 50:50, 75:25 and 100:0. 
Higher methane yields (277 and 310 mL/gVS, 
respectively) were obtained at FW/PM ratios of 50:50 
and 75:25 compared with the other ratios used, with VS 
removal rates of 37.4% and 44.9%, respectively. The 
mono-digestion of FW failed because of volatile fatty 
acid (VFA) inhibition. Lag phases were prolonged with 
increasing FW ratios. In conclusion, a FW/PM ratio of 
50:50 is recommended as optimal. 
 
1. Introduction 

The mono-digestion of food waste (FW) is prone to 
inhibition caused by high volatile fatty acid (VFA) 
concentrations, while the mono-digestion of solid pig 
manure (PM) can be negatively affected by the high 
ammonia concentrations. Dry co-digestion of FW and 
PM may provide a solution because of the buffering 
effects between VFAs and ammonia. Dry digestion 
would also reduce the digester volume significantly and 
avoid post-treatment of liquid digestate. Dry co-
digestion of FW and PM was conducted in this study to 
assess the effect of FW/PM ratio. 
 
2. Materials and methods 

The FW/PM ratios based on VS were set at 0:100, 
25:75, 50:50, 75:25 and 100:0. The feedstock to 
inoculum ratio was 50:50 on a VS basis. The total 
solids (TS) content in each digester was 20%. Each co-
digestion system was conducted in duplicate in 1L or 
2L digesters (mono-digestions of FW and PM were 
conducted in 2L digesters). All of the digesters were 
placed in an incubator and the temperature was 
controlled at 37℃. 

 
3. Results and discussion 

Performance of the digesters is shown in Table 1. 
Mono-digestion of FW failed (i.e. no methane was 
generated) because of VFA inhibition. 
 
 
 

Table 1 Performance of digesters 
FW/PM ratio 0:100 25:75 50:50 75:25 100:0 
pH 8.82 8.88 8.85 8.77 5.93 
Methane yield 
(mL/gVS) 220 211 277 310 - 

Lag phase (d) 17 9 18 39 - 
VS removal rate 
(%) 29.7 26.4 37.4 44.9 36.6 

VFAsmax (g/L) 12.2 22.4 39.4 32.0 44.9 
Free VFAsmax 
(mg/L) 4 13 103 809 6794 

NH4
+-N (mg/L) 3411 3274 3810 3230 3151 

Free NH3-N 
(mg/L) 919 971 1080 804 1 

Co-digestion improved the methane yield and VS 
removal rates effectively compared with mono- 
digestion of PM.  

At FW/PM ratios of 50:50 and 75:25, methane yields 
of 277 and 310 mL/gVS were obtained, which were 
25.9% and 40.9% higher than that obtained from the 
mono-PM digestion system. VS removal rates were 
37.4% and 44.9%, respectively, which were 25.9% and 
51.2% higher than that from the mono-PM digestion 
system.  

However, increasing FW ratios also resulted in 
longer lag phases due to VFA accumulation. The lag 
phase increased from 9 to 39 days when FW/PM ratios 
increased from 25:75 to 75:25.  

Ammonia nitrogen was not observed to be the major 
inhibition factor in this experiment. 
 
4. Conclusion 

Dry co-digestion of FW and PM reached stable at 
FW/PM ratios of 0:100, 25:75, 50:50 and 75:25. Mono 
digestion of food waste was not successful due to VFAs 
inhibition. However, higher food waste ratios also 
resulted longer lag phase.  Taking methane yields and 
the length of the lag phase into consideration, a FW/PM 
ratio of 50:50 appears optimal.  
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