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Abstract
waste anaerobic digestion. [ Method ] Orthogonal test was conducted to investigate biogas production and raw materials degradation in batch fer-
mentation reactors. The verification test was also carried out. [ Result] Temperature was the most significant influence factor; the optimum param-

[ Objective | Three key parameters ( temperature, organic loading and inoculation amount) were investigated for the influence of food

eters for food waste anaerobic digestion were 35 “C , 350 g of inoculation amount and 40 g of organic loading. The average methane concentration

was 68.75% , the total solid (TS) and volatile solids (VS) biogas production rate were 661.96 and 708.97 ml/g, and the energy conversion

rate reached 79.92% . [ Conclusion] The present work provides a technical reference for the large scale food waste biogas project.
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Table 1 The physical and chemical characteristics of food waste and activated sludge

P WIRIECTS)  HERHERIR(YS) " () H(N) N
Sample Total solid // % Volatile solid // % P Carbon // % Nitrogen // %

RIFEFY) Food waste 27.36 93.37 6.14 58.35 3.26 17.90
R Activated sludge 13.43 47.39 8.50 24.59 2.41 10.20
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Note: 1. Magnetic stirrer; 2. Thermostat water bath; 3. Magnetic
stirring; 4. Anaerobic fermentation reactor; 5. Temperature
detector; 6. pH value detector; 7. Biological gas conduit; 8.
Triplet adjuster valve; 9. Gas collecting bottle; 10. Drainage
pipe.
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Fig.1 Anaerobic digestion equipment device
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Table 2 Factors and levels of L,(3") orthogonal test

K% Factor
IR RBFRAL(A) $2&RhE(B) AL (C)
Level Fermentation Inoculation Organic
temperature // C amount // g loading // g
1 22.2~25.9" 250 40
2 35 300 50
3 55 350 60

o R KBRS AR (22.2 ~25.9 C)
Note: * is normal temperature (22.2 -25.9 °C).
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Table 3 Combination of factors and levels in each experimental group

g KK s H AP
Test No. Factor and level Test No. Factor and level
1 A B,C, 6 A,B,C,

2 A,B,C, 7 A;B,C,

3 A, B,C, 8 A,B,C,

4 A,B,C, 9 A;B,C,

5 A,B,C,
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Fig.2 The change of daily biogas yield in each group
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Fig.3 The change of daily methane yield in each group
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Table 4 Design and results of orthogonal test

AB Gy T A, 5 A 1Y kA, ZIERSTTRERE, W1 RS P Factors FH mﬂﬁjﬁ
e N . g Test No. A B C Blank CH, yield //mL
PR IR B AL A A,B,Cy, B R BEIRJE 35 °C B 1 1 1 055
250 g H ML 60 g, 2 1 2 2 2 2337.18
. 3 1 3 3 3 539.84
iR Fy JFo B/NT Fi (9.00)  RAZEME, 4 2 1 2 3 5 004. 55
ABLIT=CRRA CH, 147 BB BBy (9.00) 5 2 2 : y %
<F,(10.51) <F, ;s (19.00) , LM A B E XA RN EmN 7 3 1 3 2 6 805.72
e 8 3 2 1 3 4 457.99
. 9 3 3 2 1 4 889.89
2.3 FEEZF I AT HE— A % &% 2H ek 7853 k, 1633.133 4610.883 3 694.870 4 504.517
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I3 RS VR A (CH, B0 5, X JERHE TS\VS 7230k 5417.867 3311.323 4 648.947 3 367.460
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Note: The blank column is error column.
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Table 5 Comprehensive analysis of biogas production effect in each group
TS f"(ﬁ Vs VS 7= CH, * ﬁﬁkﬂ(ﬁ aby
sty LR CH, i R PRAAR TSR CH, R CEE Prmf i R 1) ”ﬁf
JAE Total biogas Vs CH, & Biogas Biogas prod- CH, Production 4 Effective
Test . . . f ction rate . Energy
yield CH, yield Average CH, production uction rate rate by TS material :
group . . / hy VS . conversion
ml, ml, yield // % rate by TS by VS ml/g retention ate // %
ml/g ml/g ml/g time rate // %
1 4 037.40 2 022.38 50. 10 368. 88 395.07 184.79 197.92 1 ~30 K 35.89
2 4 590. 35 2337.18 50.92 335.53 359.35 170.85 182.98 515 ~26 K 33.18
3 2 037.24 539.84 26.50 124.09 132.90 32.88 35.22 F1~8K 6.39
4 8 413.33 5 004.55 59.49 614.99 658. 65 365.83 391. 81 ¥2~15 K 71.04
5 10 532.25 6 601.28 62.68 641.57 687.13 402.12 430. 68 52 ~20 K 78.09
6 7 821.34 4504.24 57.59 714.64 765.38 411.57 440. 80 2 ~14 K 79.92
7 11 430.27 6 805.72 59.54 696.27 745.71 414.58 444.02 H2~22 K 80.51
8 7 854.19 4 457.99 56.76 717.65 768.61 407.35 436.27 H2~18 K 79.10
9 8 487.13 4 889.89 57.62 620.39 664.45 357.45 382.83 52 ~16 K 69.41
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Fig.4 The change of daily biogas yield in fermentation process

of food waste
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