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Characteristics of hydrogen production from anaerobic co-fermentation
of chicken manure with fruit and vegetable wastes
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Abstract:[Objective] This study investigated the characteristics of anaerobic fermentation for hydro-
gen production by mixed substrates of chicken manure with different fruit and vegetable wastes. [Method]
The batch anaerobic fermentation experiments with the mixtures of banana peels, Chinese cabbage waste,
leaf lettuce waste, asparagus leaves, potato pulp and chicken manure were carried out under (35+1) C
with initial substrate COD concentration of 40 g/L. and the volume respectively were 45 mL. Gas production
and composition during anaerobic fermentation were monitored and final metabolic products after anaerobic
fermentation were analyzed. The cumulative hydrogen production during the batch experiments was fitted

with the Modified Gompertz model. Volatile solid,carbohydrate and protein contents before and after anae-
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robic fermentation were measured for calculating their degradation rates. [Result] The accumulative hydro-
gen productions of different mixtures were in the order of chicken manure+ potato pulp (87.5 mL) >
chicken manure—+banana peel (62.5 mL) >chicken manure+ Chinese cabbage waste (42. 1 mL) > chicken
manure+leaf lettuce waste (34. 4 mlL) >>chicken manure+asparagus leaves (34. 2 ml.). The COD hydro-
gen rates of different mixtures were in the order of chicken manure-+potato pulp (46. 04 ml./g) >chicken
manure+ banana peel (34. 00 ml/g) >chicken manure+ Chinese cabbage waste (22. 24 ml./g) > chicken
manure+ leaf lettuce waste (18. 64 mL/g) >>chicken manure+ asparagus leaves (18. 57 mL/g). Modified
Gompertz model could well fit the change of accumulative hydrogen production with time. The fermentation
of chicken manure—+ potato pulp and chicken manure+ banana peel was butyrate-type, while the fermenta-
tion of chicken manure—+Chinese cabbage waste,chicken manure—leaf lettuce waste and chicken manure—+
asparagus leaves was acetate-type. The maximum degradation rates of volatile solid,carbohydrate and pro-
tein were 51.82%,62. 43% and 28. 90% in the mixture of chicken with potato pulp. [Conclusion) Sub-

strate type was the main factor influencing hydrogen production. All mixtures had hydrogen production po-

tentials and the mixture of chicken with potato pulp was the best.

Key words: chicken manure; fruit and vegetable wastes; mixed substrates; anaerobic fermentation; hy-

drogen
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Table 1 Physical and chemical properties of raw materials
m — —
TR TCOD/ SCOD/ TS/ vs/ Ek(z”tl ifwf / E.Hlﬁfp‘;) NH/ -N/ TN/
; ! 1! 1! L1t - - LT Lt
Raw materials (g« LD (g« LD (g« LD (g« LD Carbohydrate Protein (mge+ L7 (mg+L™1H
75 5 2 Banana peel 92.13 23. 86 72.30 65.50 53.43 13. 41 — 2 447
2 s 2

I%I%JZ{#% 40. 56 16. 89 34.00 29. 80 27.02 15. 86 54.63 2 256
Chinese cabbage waste
v o 25
il 22 5 57 40 35.32 16. 29 39. 80 30. 40 18. 31 15. 47 32.29 3962
Leaf lettuce waste
%1 Asparagus leaves 34.96 10. 03 33. 80 29. 60 11.75 16. 77 - 1773
-+ & i Potato pulp 88. 25 24.18 82.50 78.10 55.71 10. 82 65.42 2992
2% Chicken manure 116. 79 20,17 104. 90 81. 80 28.48 85. 00 378.12 6 702
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Fig.1 Variation of cumlative hydrogen production of

mixed substrates (45 mL) of chicken manure with different

fruit and vegetable wastes during anaerobic fermentation
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Table 2 Kinetic parameters of Modified Gompertz models for mixed substrates of chicken manure

with different fruit and vegetable wastes

3h /123 $ Kinetic parameter

2151 = — = = Evrva— AH K R BU(RY)

Group nijtf’:%;l}‘(’%‘jj/ml, Eij(ftﬂﬁf/(ml‘ +h™ D 1 Ejlﬂj/h Correlation coefficient
A 73.06 1.13 12.93 0.952 4
B 43.22 1.62 45. 87 0.992 0
C 36.97 0. 85 9.88 0.923 0
D 36. 38 0. 95 23.29 0.969 5
E 91. 64 2.59 19.92 0.982 4

iz 2ME 1AM A~E A RBE RS R EKTAM N H, 1 85%,97%,95%,92 % F
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Fig. 2 Charateristics of final metabolic content at mixed
substrates of chicken manure with different fruit and
vegetable wastes during anaerobic fermentation
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Fig. 3 Degradation rates of volatile solid. carbohydrate and protein of mixed substrates of

chicken manure with different fruit and vegetable wastes
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