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## 4970538821 : MAJOR ENVIRONMENTAL ENGINEERING
KEYWORDS : BIOHYDROGEN / VEGETABLE WASTE / MARKET WASTE / ORGANIC

WASTE / CONTINUOUS STIRRED-TANK REACTERS

LANNA JAITALEE : BIOHYDROGEN PRODUCTION FROM FOOD WASTE BY
ANAEROBIC FERMENTATION. THESIS ADVISOR : ASSOC. PROF. ORATHAI
CHAVALPARIT, Ph.D., THESIS CO-ADVISOR : SOMCHAI DARARAT, Ph.D.,

221 pp.

This research aim to studied.the biohydrogen production from vegetable based fresh
market waste by anaerobic femmentation in batch and continuous experiments. The batch tests
were conducted at the three substratc concentr“ations of 2, 3 and 5% TVS under the room
temperature and pH 5.5 i0 evalnate the “effect .on'.“.biohydrogen production using the three
continuous stirred-tank reagtors /(CSTRs). /The }L‘su}ts showed the optimum initial substrate
concentration was found to be 3% TVS, givin!g the highest hydrogen accumulation and
hydrogen yield of 459.7 ml and 15.3 ml/g FEVS addéd; respectively. The biogas had a hydrogen
content of 30.9% and no methane was deiccted along the experiment. The effect of the
hydraulic retention time (HRT) on/biohydrogen fermentation was investigated by varying HRT
of 5, 3 and 2 days using two-stage fermentation p?(;ces"s with the combined of acidogenic
bioreactor (pH 5.5)-and methanogenic bioreactor (constan—t HRT of 15 days, pH 7.0-8.0). The
liquid effluent from the-firsi-stage-was-siabilized-in-tollowing-ihe-seconid-stage methanogenic
bioreactor. The resulis.showed at all HRT of acidogenic bioreactor, the total COD, soluble
COD, TS and TVS iemoval efficiencies ranged from 14.95-25.97%,.10.51-32.78%, 38.57-
52.76% and 48.53-63.26%, respectively. The biogasshad a hydrogen content in ranged 17.21-
20.34% andithe ‘major of the volatile fatty aeid were acetic acid (50.14-25.12%) and butyric
acid (16.49-:38.68%). The results suggest when the HRT shorten from 5, 3 and 2 days, the
hydrogen yield increased and reached a high level of 15.03/ml/g TVS removed at 'HRT of 2
days, additional the methane yield obtained from methanogenic bioreactor ranged from 34.42-

114.06 ml/g TVS with 66.79-70.52% of methane content in the biogas.
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4HCOOH E— CH, + 3CO, + 2H,0 (2.31)
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CH,CoA + ADP + P E— CH,COOH + ATP (2.36)
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29 921.23 1486.38 812.23 276.45 345 32.0 5.45 5.40 5.40

30 921.23 1487.01 812.23 276.45 32.0 30.5 5.45 5.50 5.50

31 921.23 1487.51 812.23 276.45 33.0 30.5 5.50 5.48 5.45

32 921.23 1487.89 812.23 276.45 33.0 31.0 5.46 5.46 5.40

k]

33 921.23 1488.19 812.23 ZEQ,A 33.0 31.0 5.46 5.46 5.50

34 921.23 1488.42 812.23 27 4; 459.54 240.98 [ 335 315 5.50 5.50 5.46

35 921.23 1488.60 812.23 27645 459.57 240.9 5 34.0 32.0 5.50 5.49 5.41

36 921.23 1488.74 812.23 276.45 I‘ | 45959 2 335 3 | 34.0 32.0 5.47 5.45 5.50

37 921.23 1488.85 812.23 276.45 459.60 240.98 325 34.0 335 345 325 5.45 5.43 5.43

38 921.23 1488.94 812.23 276.45 ;4& 240.98 325 32.0 30.5 5.50 5.50 5.50

39 921.23 1489.00 812.2“I a 459, .4¥8 . 2.0 30.0 5.48 5.46 5.45

40 921.23 1461.71 81223 17 45963 54008 20 2.5 30.5 5.48 5.41 5.41

41 921.23 1467.81 812.23 276.45 459.63 240.98° 32. 33.0 33.0 30.0 5.50 5.50 5.50
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1 1 o -7y ; m LN o 500
; T e (e Al s L
6 6 32,727 84.62 88.89
8 8 32,727 80.00 88.89
11 11 33,529 72.80 82.11
13 13 34,545 71.43 78.95
15 15 32,727 63.33 75.56
18 18 34,286 70.00 76.00
20 20 34,286 75.76 80.00
22 22 33,000 90.77 92.73
25 25 32,000 73.33 80.00
27 27 33,871 86.15 89.71
29 29 32,903 85.00 89.41
32 32 32,903 81.67 87.06
34 34 34,839 3,290 86.92 90.56
36 36 33,750 'l" ﬂ3 3 000",,..!I 25.00 88.15 91.11
39 39 90.00 92.73
41 41 92.00 94.12
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50 50 32,571 2 il 90.00 92.63
52 52 33,429 Ly e 5.64 89.66 92.31
j
54 54 32,571 24, . 32 90.00 92.63
Arndsfianiizai 33,031 2 =51 25.97 90.58 93.03
Audgaumnasgv 535 637 m—— 0.78 0.80 0.57
. =T T
Mg 33,750 25 e 27.27 92.00 94.12
Mga 3,2459 0 89.66 92.31
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59 1 33,636 ,63 "I.,I“ 9. 65.38 75.68
61 3 32,727 27 : 80.00 83.33
64 6 32,727 45 - fi gl 2 67.86 75.00
66 8 32,727 25 i T 57.14 66.67
68 10 32,727 7 "'j& . | 6.67 60.00 66.67
71 13 33,529 6,4 'If_‘ .05 68.00 74.74
73 15 34,545 2 1 i ‘ 15.79 72.50 76.84
75 17 32,727 25,455 — — 22.22 77.14 82.22
78 20 34,286 28 286 i M N 2 17.50 85.45 88.00
80 22 34,286 0 l 81.18 84.00
82 24 33,000 86.15 89.09
85 27 32,000 5 93.33 95.00
87 29 33,871 IH | 26,129 > 2 86.67 89.71
89 31 32,903 : 25,161 3,484 . 23.53 86.15 89.41
92 34 : 94.29 95.29
94 36 - 94.67 95.56
96 38 33% 27,188 2,063 19.4;4 i 92.41 93.89
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99 41 33,443 b5 -y Vf‘ 20.5 92.59 94.12
101 43 32,903 2 s 94.07 95.29
103 45 33,750 ) )2 ; i 5 22 92.86 94.44
106 48 33,750 2 ,ﬂ.j;.ﬂ 92.86 94.44
108 50 33,750 28 ":ﬁ- V :_. 2.22 94.29 95.56
110 52 32,571 25,7 Jf-‘l .05 94.67 95.79
112 54 33,429 265571 T F 20.51 94.19 95.38
114 56 32,571 25,714 —_— 21.05 93.33 94.74
Aundefianzasia 33,271 26,180 b= A A 2131 93.61 94.97
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Mgagn 33,750 94.67 95.79
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118 1 32,321 ,321, "I.,I“ 3 - 40.00 40.00

120 3 32,690 32,6 : 8 62.11 62.11
o

123 6 33,063 ,67 = [-I: = 4 0.26 79.43 81.54

125 8 32,676 27 Il 77.59 80.84

127 10 33,063 308 = 2.80 73.41 76.81
|

130 13 33,773 7.9 e 16 72.60 77.30

132 15 32,864 2 Ky =i -6, - 1632 77.29 81.00

134 17 32,864 27,934 — 15.00 72.55 76.67
A E

137 20 33,062 29,67 deet Aty N 10.26 76.00 78.46

139 22 32,676 l 79.59 81.46

141 24 33,063 74.55 78.46

144 27 32,500 5 72.12 76.41

|
146 29 32,864 i | 27,934 5 1 77.06 80.50
148 31 32,864 27,934 6,244 15.00 77.65 81.00
o /

151 34 23858 77.14 80.49

153 36 - 78.29 81.46

155 38 32% 27,895 6,057 14.63 78.29 81.46
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VOUANITUY (T1) BuMINeaos () | yeedissuy s (ﬂ ﬁ \ "'-.. Tﬂmu S Saimu FloAramualasswuesszuy
158 41 33,063 1\\\\"-\\ .38 78.18 81.54
160 43 33,063 \, 78.18 81.54
AundeRanzan 33,153 77.83 81.14
mudsannasgu 443 0.54 0.48
Mgga 33,773 78.29 81.54
miga 32,676 77.06 80.49
snoudoyaiianiizai 7 7 7
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1 1 23,273 45 40 5.0 76.04 82.03

4 4 24,000 18,9 : 78.85 83.33
o

6 6 24,000 ,63 = {-I: - 8 4.85 75.58 84.09

8 8 23273 16, S 71.59 80.47

11 11 24,000 S - 9 3.53 78.85 83.82
|

13 13 23,273 6.0 e 25 87.50 91.41

15 15 22,909 1 Ky .‘r—-[-g 3492 87.80 92.06

18 18 22,629 16,457 — 27.27 80.21 85.61
A F

20 20 23314 16 45T iyl ) 29.41 8333 88.24

22 22 23,200 s | 86.25 90.52

25 25 23,600 80.68 85.59

27 27 23,226 0 89.88 92.92

|
29 29 22,452 o . 2 93.18 94.83
32 32 23,613 16,258 2,129 3115 86.90 90.98
o /

34 34 3 92.50 95.00

36 36 3 91.25 94.17

39 39 20k 14,951 1,180 33.33 92.11 94.74
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VOUAUITTU (T1) FunInane (1) | qumtiszuy
41 41 22,452 -
43 43 22,500
46 46 22,875 °
48 48 23,625
50 50 22,500
52 52 22,875
54 54 23314
Aunasianzai 22,821
fiuﬁ'mmummgm 446
gag 23,625
Mg 22,426
%"1mm’|’agnﬁannzmﬁa 8
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- Tasiou Sinatinu 3 ToAnsedlagsInvedsT Y
2.7 92.95 95.26
90.00 9333
15 91.67 94.26
91.28 94.05
3.33 90.00 9333
2.79 89.63 93.03
33.82 90.00 93.38
32.78 90.95 93.92
0.91 1.22 0.79
92.95 95.26
89.63 93.03
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59 1 23,273 .81 " "I.,I“ 6.2 87.92 88.67

61 3 23,273 21 : 92.50 92.97
o

64 6 24,000 ,63 = [-I: = 1 .18 74.07 78.79

66 8 24,000 198 v e 71.70 77.27

68 10 23,273 3G 4 5.63 75.93 79.69
|

71 13 24,000 0,4 . 71 63.79 69.12

73 15 23,273 1 Ky e 1875 78.37 82.42

75 17 22,909 18,182 — 20.63 87.00 89.68
A E

78 20 22,629 18,1 b bl 2 19.70 90.09 92.05

80 22 23,314 8 l 84.65 87.13

82 24 23,200 89.58 91.38

85 27 23,600 6 94.39 95.34

|
87 29 23,226 i | 19,355 5 16 92.50 93.75
89 31 22,452 s 18,968 774 15.52 95.92 96.55
o~ g

92 34 95.19 95.90

94 36 : 95.67 96.25

9 38 233k 20,129 871 1333 95.67 96.25
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101 43 22,452 19, s 95.50 96.12
103 45 22,500 : ,5( ; i 5 .33 94.23 95.00
106 48 22,500 19 ,ﬂ.j;.ﬂ 95.19 95.83
108 50 23,625 62 '{#- V :_. 2.70 95.00 95.63
110 52 22,500 19, Jr_‘ .33 95.19 95.83
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Agaga 23,657 9550 96.12
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118 1 23,366 93 40 4. 9531 96.00

120 3 22,405 184 : 97.32 97.79
F

123 6 22,750 47, A (ks 0.00 92.06 92.86

125 8 22,750 198 S 95.29 95.89

127 10 23,167 A0 ' 0.04 96.15 96.54
L

130 13 23,366 9.8 o 15 95.96 96.57

132 15 22,750 190825« T 1286 94.62 9531

134 17 23,085 20,878 — 9.56 96.16 96.53
) F

137 20 23,409 20,350drim d TN ) 10.93 9221 93.06

139 2 23,085 F ) 94.19 94.93

141 24 22,750 97.18 97.50

144 27 23,085 96.15 96.53

|
146 29 23,409 L 2087 10,81 97.73 97.97
148 31 23,409 . 20,878 569 10.81 97.27 97.57
o o/
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153 36 . 94.39 95.00
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158 41 22,375 96.13 96.52
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1 1 35.45 18 = 40 5.8 8.25 50.35
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8 8 34.98 198 v e 26.73 59.05
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