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Influent Acidification tank UASBI UASB2
Day
Temp('C) pH Temp('C) pH Temp('C) pH Temp('C) pH
1 25 4.20 25 4.20 26 6.90 26 7.30
2 24 4.60 27 4.30 25 7.30 27 7.60
3 27 4.60 27 4.60 27 7.30 27 7.80
4 27 4.10 27 4.60 27 7.00 27 7.70
5 28 4.50 28 4.50 27 6.90 27 7.80
6 29 4.50 29 4.50 27 7.30 28 150
% 30 4.60 30 4.50 28 7.40 30 7.40
8 27 4.30 - 27 4.60 28 7.50 27 7.80
9 27 4.50 27 4.60 28 7.40 28 7.90
10 27 4.50 27 4.50 26 7.40 29 7.80
14 28 4.50 28 4.50 27 7.40 28 7.80
15 27 4.50 27 4.50 28 7.40 28 7.90
16 28 4.50 28 4.50 28 8.30 29 7.90
17 28 4.30 28 4.50 27 7.00 28 8.40
18 28 430 28 5.30 28 6.50 28 7.90
19 29 4.50 29 4.50 28 6.50 28 7.50
20 29 4.60 29 4.50 27 6.40 29 7.40
21 28 4.50 28 4.50 27 6.40 29 7.50
22 29 4.50 29 4.50 27 7.10 29 7.60
23 29 4.50 29 4.50 29 6.70 29 7.60
24 30 4.50 30 4.50 29 6.70 30 7.60
25 29 4.20 29 4.50 27 7.80 29 7.40
29 28 4.50 28 4.60 29 6.80 28 7.70
30 30 4.20 30 4.60 30 5.80 30 7.70
31 30 4.40 30 4.60 30 5.40 30 7.60
32 31 4.50 3il 4.60 30 5.90 31 7.30
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Influent Acidification tank UASBI1 UASB2
= Temp('C) pH Temp(°C) pH Temp(°C) pH Temp('C) pH
34 31 4.60 31 4.70 30 7.20 31 7.50
35 30 4.50 30 4.60 30 7.30 31 7.60
36 30 4.30 30 4.60 30 7.20 31 7.60
37 31 430 31 4.60 30 7.00 31 7.70
38 32 4.70 32 4.70 28 7.20 32 7.70
39 33 4.80 33 4.70 28 7.30 32 7.50
40 29 4.40 29 4.70 29 7.00 29 7.80
41 29 4.40 29 4.80 29 7.20 29 7.80
42 31 4.50 31 4.90 ' 28 7.20 30 7.70
43 29 4.80 29 4.90 29 7.30 29 7.60
44 29 4.90 29 4.90 30 7.40 29 7.70
45 31 4.90 31 4.90 30 7.10 30 7.80
46 31 5.10 31 5.00 28 7.10 30 7.60
47 31 4.50 31 4.90 29 7.10 30 7.40
48 29 4.60 29 4.90 29 6.90 29 7.70
49 30 5.00 30 4.90 31 7.90 30 8.30
50 31 4.90 31 4.90 29 6.90 30 7.70
51 32 5.00 32 5.00 28 6.60 32 7.80
52 31 5.00 31 5.00 28 6.80 29 7.80
53 28 4.50 28 5.10 28 7.00 29 7.90
54 28 4.90 28 5.00 28 6.90 28 7.60
55 28 4.90 28 5.00 27 6.80 28 7.40
56 28 4.90 28 5.00 2% 6.80 28 7.70
57 28 4.90 28 5.00 28 7.20 27 7.90
58 27 5.00 27 5.00 27 7.20 28 8.00
59 28 5.20 28 5.00 28 7.40 28 7.70
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Influent Acidification tank UASBI UASB2
=3 Temp('C) pH Temp('C) pH Temp('C) pH Temp('C) pH
60 28 -4.50 28 5.10 30 7.20 27 7.60
61 29 4.60 29 4.60 29 7.20 28 7.60
62 31 4.60 31 490 27 710 30 7.80
63 30 5.00 30 4.90 27 6.90 30 7.50
64 28 5.00 28 4.90 28 6.80 28 7.50
65 28 4.50 28 5.00 28 6.90 27 7.60
66 28 4.40 28 490 28 7.00 28 7.50
67 29 4.90 29 4.90 30 7.00 28 7.60
68 29 4.90 29 4.90 2 7.00 28 7.60
69 31 490 81 490 27 7.00 27 7.70
70 29 4.40 29 5.00 29 7.10 29 7.50
71 29 4.40 29 4.90 28 7.40 28 8.20
72 29 4.50 29 5.00 28 7.10 28 7.70
73 28 4.40 28 4.90 29 7.20 29 7.60
74 29 4.40 29 4.90 29 7.00 29 7.80
75 28 5.00 28 490 24, 7.20 27 7.80
76 29 G 29, 4.90 27 7.70 27 8.10
T 29 4.40 29 4.90 28 7:50 28 8.20
78 28 4.30 28 490 30 7.80 30 8.40
79 29 4.40 29 4.90 30 7.00 30 7.70
80 29 4.30 29 4.90 30 7.10 30 7.80
81 29 4.40 29 4.90 28 7.40 28 7.80
82 28 4.40 28 490 28 7.20 28 7.70
83 29 4.40 29 4.90 29 7.50 29 7.60
84 29 4.50 29 5.10 28 7.20 28 7.70
85 30 4.40 30 4.70 27, 7.60 27 7.70




M50 v-1 ANl naziey Wi 1 (f0)

81

Influent Acidification tank UASBI UASB2

= Temp('C) pH Temp('C) pH Temp(°C) pH Temp('C) pH

86 29 4.40 29 4.90 - 27 7.40 27 7.70
87 29 4.40 29 5.00 27 7.90 27 8.50
88 30 4.40 30 4.90 28 g 0) 28 8.20
89 29 4.40 29 4.90 27 7.50 27 8.00
90 29 4.90 29 4.90 27 7.40 27 7.90
91 29 4.50 29 4.90 28 7.40 28 7.80
92 30 4.40 30 4.90 28 7.30 28 7.70
93 29 4.40 29 4.90 27 7.40 28 7.90
94 29 4.40 29 4.90 29 7.50 29 7.80
25 28 4.40 28 490 28 7.40 28 7.70
96 29 4.40 29 4.90 28 7.50 28 7.80
97 28 4.50 28 4.90 27 7.40 27 7.90
98 29 4.40 29 4.90 29 7.40 27 7.90
99 28 4.40 28 4.90 26 7.50 26 7.80
100 28 4.40 28 4.90 27 7.60 27 8.00
101 29 4.40 29 4.90 26 7.80 26 7.90
102 29 4.00 29 4.60 27 7.50 27 8.00
103 28 4.00 28 4.80 27 7.60 27 8.10
104 29 3.90 29 4.70 26 7.30 26 7.90
105 29 4.00 29 4.60 27 7.40 27 8.20
106 29 4.00 29 4.60 27 7.50 26 8.00
107 28 4.00 28 4.50 27 7.30 27 7.80
108 28 4.00 28 4.60 26 7.50 26 7.90
109 28 4.00 28 4.50 26 7.20 26 8.00
110 28 4.00 28 4.60 26 7.20 26 7.80
111 27 4.00 27 4.60 26 7.40 26 8.00
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Influent Acidification tank UASBI UASB2

o Temp('C) pH Temp('C) pH Temp("C) pH Temp('C) pH

112 29 3.90 29 4.50 248) 7.00 25 8.10
113 28 4.00 28 4.50 27 7.00 2 8.00
114 29 4.30 29 4.50 26 6.80 26 7.90
115 29 4.10 29 4.50 27 7.00 27 7.90
116 30 4.00 30 4.50 27 7.20 27 7.80
i/ 29 4.00 29 4.60 28 7.30 27 7.80
118 28 4.60 28 4.90 27 7.10 27 7.50
119 27 4.50 27 4.90 26 7.30 26 7.90
120 28 4.50 28 4.90 25 7.50 25 8.10
121 27 4.50 27 4.90 26 7.30 26 8.10
122 28 4.60 28 4.90 25 8.30 26 8.50
123 27 4.50 27 4.90 26 7.80 26 8.20
124 28 4.50 28 5.00 25 7.60 25 8.10
125 28 4.50 28 5.00 26 8.00 27 8.30
126 28 4.50 28 5.00 26 7.60 26 8.10
127 28 4.50 28 5.00 26 7.80 26 8.50
128 28 4.50 28 5.00 26 7.30 26 8.00
129 28 4.60 28 5.00 26 7.50 26 8.10
130 28 4.50 28 5.00 26 7.80 26 8.40
131 29 4.60 29 4.90 26 7.90 26 8.40
132 29 451 29 4.90 27 8.23 27 8.62
133 28 4.50 28 4.90 27 8.00 27 8.40
134 29 4.52 29 493 26 7.98 26 8.40
135 27 4.50 27 5.00 27 7.50 27 8.00
136 26 4.50 26 5.00 26 7.50 26 8.00
137 28 4.60 28 5.00 26 7.40 26 8.00
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Influent Acidification tank UASBI UASB2
= Temp('C) pH Temp('C) pH Temp('C) pH Temp('C) pH
138 30 4.70 30 5.00 28 7.60 28 8.00
139 30 4.60 30 5.00 28 7.62 28 8.00
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2
Day COD COD COD COD COD COD COD COD
(mg/) | removal(%) | (mg/l) | removal(%) | (mg/l) removal(%) | (mg/l) | removal(%)
1 4,787 = S5:793 -21 1,676 65 845 17
3 2,394 = 3,238 =39 2253 6 760 62
6 7,744 - 5,069 35 2,013 74 957 14
8 4910 - 3,802 23 1,679 66 919 15
10 6,336 = 6,336 0 2.059 68 1,172 14
17 4,752 - 4,118 13 3,010 37 1,267 37
20 6,494 - 4,277 34 2,376 63 1,331 16
22 6,653 = 6,178 7 3,802 43 1,695 32
24 6,811 = 5,702 16 2,851 58 1,727 17
29 7,762 = 7,603 2 4,752 39 1,980 36
34 8,237 = 8,395 -2 6,019 28 2,170 47
36 12,197 = 10,771 12 4,594 57 2,170 20
38 11,405 - 12,830 -13 3,010 g/ 2,503 4
41 12,768 3 11,704 8 4,864 58 2,295 20
43 12,134 - 11,981 1 5,990 50 2,289 31
45 12,480 = 14,080 =13 6,080 ST 2,448 29
43 14,832 - 14,400 3 7,056 Sl 2,938 28
50 14,976 = 14,112 6 9,072 36 3,629 36
53 16,848 = 14,256 S 6,912 52 3,197 22
55 18,003 = 17,382 3 8,070 54 3,880 23
57 12,160 # 11,680 4 5,920 49 3,520 20
59 12,062 - 11,569 4 5,908 49 3,077 23
62 12,308 = 11,323 8 7,015 38 6,400 5
64 12,738 = 12,583 1 7,301 42 4,350 23
66 11,360 S 9,440 17 6,720 29 4,480 20
69 10,400 = 10,080 3 5,120 49 2,560 25
71 10,709 = 11,485 =7 5,587 51 2,638 28
73 10,171 = 8,457 17 6,286 26 2,629 36
76 10,171 = 8,686 15 4,114 53 2,400 17
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2
Day COD COD COD COD COD COD COD COD
(mg/l) | removal(%) | (mg/l) | removal(%) | (mg/l) | removal(%) | (mg/l) | removal(%)
78 10,138 - 9,677 5 5,837 40 3,686 21
80 7,680 - 7,680 0 6,912 10 2918 52
85 14,976 - 10,800 28 4,896 55 3,888 7
87 10,800 = 7,920 27 4,608 42 3,168 13
90 10,656 = 8,352 22 4,464 47 3,024 14
92 10,944 % 10,656 3 4,176 61 3,024 11
97 11,376 = 10,512 8 7,632 24 7,344 3
99 10,512 = 9,504 10 5,904 38 3,888 19
102 1 0,9.44 = 8,496 22 3,744 56 3,168 5
104 10,080 = 8,400 7 3,360 60 2,464 9
106 10,080 - 10,864 -8 3,920 64 1,792 21
108 11,952 = 11,088 7 3,744 66 2,736 8
11 17,280 3 12,240 29 7,632 38 4,752 17
113 11,376 = 9,504 16 5,760 39 3,312 22
L15 13,680 = 10,800 ] 6,480 40 1,872 34
118 17,712 = 15,264 14 4,032 74 1,440 15
120 21,168 = 21,600 2 3,701 83 3,600 0
122 18,288 = 17,280 6 6,624 62 2,448 23
125 16,272 - 16,128 1 6,336 61 2,736 22
121 20,160 - 14,400 29 6,912 52 2,160 24
130 20,592 = 18,144 12 6,624 63 3,168 17
132 19,296 e 19,728 -2 6,048 69 2,880 16
134 14,976 = 14,976 0 6,768 55 3,168 24
136 15,696 = 16,416 -5 8,064 51 4,032 26
139 14,256 = 14,832 -4 7,632 49 5,040 18




v ¥ v
M99 -3 Mnsa luiuszmonazan A eananue Uy |

86

Influent Acidification tank Effluent UASB | Effluent UASB 2
Day VFA Alkalinity VFA Alkalinity VFA Alkalinity VFA Alkalinity
(mg/1) (mg/l) (mg/l) (mg/1) (mg/1) (mg/1) (mg/1) (mg/)
27 675 133 795 183 375 S 250 583
30 825 167 950 250 275 667 83 750
36 750 117 775 350 700 817 83 750
38 600 183 1,000 500 875 1,000 250 883
42 975 550 1,050 633 875 1,033 83 883
44 1,200 533 1,425 633 650 1,017 475 917
48 1,275 350 1,725 © 633 675 933 325 1,000
50 2,450 400 2,800 617 1,000 1;033 250 967
52 2,650 300 3,150 850 1,150 1,050 150 1,150
55 2,675 867 3,100 1,133 1,250 1,333 300 1,000
57 2,625 717 3,195 767 1,300 1,000 275 1,017
60 2,275 733 2,400 1,050 1,475 1,083 450 1,133
62 3,050 667 3,275 767 2,275 1,133 275 1,133
64 3,350 650 3,375 783 1,925 1,083 375 1,133
66 3,050 550 3,850 683 1,425 967 400 1,100
69 2,200 450 2,950 250 1,250 1,033 425 1,150
71 1,825 217 3,275 733 1,950 1,000 3175 1,083
76 2,450 617 3,300 767 1,000 1,017 400 1,150
78 3;175 267 1,825 633 1,700 983 350 1,017
80 1,925 183 2,500 667 1,600 967 400 1,000
83 3,200 250 3,275 617 1,175 1,000 500 1,067
85 2,125 217 3.325 417 1,375 983 275 1,000




" ¥ v
M990 V-3 ﬂ'mﬁﬂ‘lmﬁusxmmmzamwm&ﬁmm Turei 1 ($19)

87

Influent Acidification tank Effluent UASB 1 Effluent UASB 2

Day VFA Alkalinity VFA Alkalinity VFA Alkalinity VFA Alkalinity

(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
87 1,975 233 3,025 700 1,000 983 350 1,067
90 1,825 533 3,100 700 575 833 400 1,000
92 18975 267 2,050 667 1,125 850 400 967
94 1,850 250 2,850 600 1,000 867 275 1,000
97 1,500 267 3,225 567 725 933 475 983
99 1,950 0 2,875 483 850 1,000 475 950
104 1,800 0 2,800 400 800 900 425 967
106 . 1,775 0 2,900 367 650 867 375 933
109 1,300 0 2,725 300 725 900 350 950
111 1,650 0 2,700 300 600 800 500 967
113 1,600 0 25175 267 675 700 375 983
115 1,700 50 2,950 267 650 633 625 883
118 1,850 283 3,125 917 825 667 450 1,167
120 1,200 450 3,050 151183 875 833 375 867
122 1,875 400 2,975 950 900 1,367 450 1,100
125 3,000 467 5,000 983 825 1,533 400 1,083
127 3,925 300 5,550 1,167 500 1,617 325 1,083
129 3,188 333 4,500 1,150 775 1,583 375 1,067
132 3,450 367 4,300 1,167 1,425 1,667 578 1,383
134 3,975 400 5,350 1,100 1,550 1,700 550 1,533
137 3,650 333 5,450 1,017 1,550 1,750 550 1,683




88

M v v
M319R -3 Ansa lusiusamonazan ANy Tusen 1 (6o)

Influent Acidification tank Effluent UASB 1 Effluent UASB 2

Day VFA Alkalinity VFA Alkalinity VFA Alkalinity VFA Alkalinity

(mg/) (mg/1) (mg/D (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)

139 3,000 367 5,900 1,017 1,500 1,617 550 1,683
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%CH, in biogas Experiment 1

%CH, in biogas Experiment 1
4 g p

Day Day
Effluent UASB 1 Effluent UASB 2 Effluent UASB 1 Effluent UASB 2

8 64 48 1 ) 235 67
14 68 51 3 29 40
24 52 53 17 45 77
28 64 76 20 63 77
31 69 79 22 63 75
36 63 75 25 66 74
38 S5 77 27 68 78
41 56 79 29 74 82
43 61 81 31 S8 83
45 64 80 34 75 84
48 64 82 36 69 79
50 61 78 38 75 71
52 63 81 41 69 71
55 56 82 43 73 79
57 52 77 48 73 84
60 54 74 50 71 84
62 57 81 S5 48 74
64 58 81 57 53 75
66 59 78 59 57 78
71 55 73 62 54 80
73 62 80 64 43 76
76 65 80 66 44 73
78 65 82 41 43 74
80 61 82 76 45 75
83 68 82 78 45 80
85 68 79 80 48 80
87 67 78 83 31 64
90 69 80 85 30 Sl
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%CH, in biogas Experiment 1

%CH, in biogas Experiment 1

o3 Effluent UASB 1 Effluent UASB 2 o Effluent UASB 1 Effluent UASB 2
92 70 77 87 23 58
97 61 ) = = -

99 66 78 = - -

104 67 79 - - L
106 68 79 ~ - -

111 61 79 - - =
115 60 81 - - =
118 62 81 = - =
120 40 80 - - ~
128 64 79 - - -

125 67 78 - - -

127 63 78 = - =
129 65 78 - - -

135 64 78 - 2 =
136 62 78 - - -
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Influent Acidification tank UASBI UASB2
Day

Temp('C) pH Temp('C) pH Temp('C) pH Temp('C) pH
1 29 45 29 4.4 28 53 28 7.5
2 30 45 30 4.6 28 59 28 745
3 30 4.4 30 5.0 28 5.4 28 59
4 29 45 29 5.2 28 5.4 28 5.6
5 30 4.5 30 5.0 28 5.4 28 5.8
6 30 45 30 5.0 28 5.3 28 59
7 30 4.4 30 4.9 28 5.3 28 5t
8 30 44 30 49 28 5:3 28 5.8
9 28 4.6 28 4.9 28 5.4 28 5.0
10 30 4.7 30 4.9 28 5.4 28 6.0
11 30 45 30 5.0 28 5.4 28 6.4
12 28.5 4.5 28.5 5.0 28 5.5 27 6.7
13 29 4.6 29 5.0 27 5.6 27 7.0
14 30 4.6 30 5.0 28 S 28 7.2
15 29 45 29 5.0 27 5.5 27 6.5
16 27 4.5 27 5.0 25 5.4 25 6.9
17 25 44 25 5.1 25 59 25 5.9
18 29 45 29 5.0 27 5.8 27 6.1
19 28 4.4 28 5.1 27 5.8 27 6.1
20 30 4.4 30 5.1 28 6.3 28 6.1
2/ 30 43 30 5.0 27 6.4 27 5.6
22 32 4.8 32 5.1 30 6.7 30 7.2
23 30 45 30 5.2 28 6.9 28 7.1
24 30 4.5 30 5.2 28 7.0 28 1.3
25 30 45 30 5.2 28 7.3 28 7.3
26 30 45 30 52 28 7.3 28 7.5
27 30 45 30 5.4 28 7.4 28 7.9
28 29 4.6 29 53 27 7.3 27 7.8
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Influent Acidification tank UASBI UASB2
ney Temp("C) pH Temp("C) pH Temp('C) pH Temp(°C) pH
29 26 4.5 26 52 24 7.8 24 7.9
30 25 4.6 25 53 24 7.3 24 7.9
31 25 4.5 25 5.3 24 76 24 7.9
32 25 4.5 25 5.2 24 15 24 7.8
33 25 4.5 25 52 22 75 22 7.9
34 24 4.5 24 5.2 22 7.4 22 758
35 24 4.5 24 52 22 7.4 22 7.3
36 26 4.5 26 52 24 7.6 24 8.3
37, 26 4.5 26 53 24 7.6 24 8.0
38 26 4.5 26 5.1 24 7.3 24 8.1
39 2] 4.5 27 53 25 7.4 25 8.0
40 26 4.5 26 53 25 738 25 8.0
41 26 4.5 26 52 25 7.3 25 8.0
42 25 4.6 25 5.1 25 73 25 7.8
43 26 4.6 26 52 22 7.5 24 8.1
44 24 4.5 24 52 23 73 23 8.2
45 25 4.5 25 5.2 22 7.2 23 8.1
46 24 4.5 24 52 23 7.2 23 8.1
47 24 4.5 24 52 23 7.1 23 8.0
48 24 4.6 24 53 22 7.0 22 8.1
49 25 49 25 52 23 7.0 23 8.0
50 245 4.5 245 52 22 7.0 23 8.0
51 26 4.5 26 52 24 6.8 24 8.0
52 26 4.5 26 5.1 23 6.9 23 8.0
53 26 4.5 26 52 24 6.8 24 8.1
54 27 4.5 2i. 5.1 24 6.7 24 8.0
55 27.2 4.5 27.2 53 25 6.7 25 7.9
56 27 45 27 5.1 25 6.8 25 7.5
57 27.8 4.5 27.8 3:1 25 6.9 25 6.9
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Influent Acidification tank UASBI1 UASB2
e Temp('C) pH Temp(’C) pH Temp('C) pH Temp('C) pH
58 27.5 4.5 27.5 D1 25 6.8 25 7.4
59 25 4.5 25 5.2 23 6.7 24 8.1
60 26 4.5 26 5.2 24 6.6 24 8.0
61 25 4.5 25 5.2 23 6.6 23 8.1
62 25 4.5 25 SHl 23 6.6 24 7.9
63 22.8 4.5 22.8 5l 21 6.7 21 7.6
64 25 4.5 25 52 23 6.1 23 7.5
65 25 4.5 25 52 22 5.8 22 7.8
66 25 4.4 25) 8. | 23 5.5 2B 8.1
67 27 43 27 5.0 24 5.4 25 7.9
68 27 4.5 27 5.1 23 5.5 23 8.0
69 27 4.5 27 5.1 23 5.6 23 7.9
70 26 45 26 S: 23 5.6 24 8.0
71 25 45 25 Skl 23 5.9 23 7.8
72 27 4.5 2. 5.2 24 5.9 24 7.9
13 28 4.5 28 Al 25 59 25 8.0
74 28 4.4 28 5.0 25 5.9 25 7.8
75 28.5 4.4 28.5 S0 27 5.9 27 8.0
76 28 44 28 4.9 26 5.9 26 8.0
72 28 44 28 4.9 25 6.0 25 8.0
78 29 4.4 29 4.9 26 6.3 27 8.0
79 27 4.4 27 4.9 25 5.8 25 8.0
80 24 4.4 24 49 24 6.2 25 8.0
81 25 44 25 5.0 25 55 25 7.8
82 25 4.4 25 5.0 25 5.5 25 15
83 28 44 28 5.0 25 | 25 7.3
84 27 4.4 27 5.0 24 5.0 25 6.4
85 23 4.4 23 5.0 23 5.0 24 53
86 24 44 24 S.1 22 S| 22 5.1
87 25 4.4 25 S:d 23 Dl 23 5.1
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2
Day COD COD COD COD COD COD COD COD
(mg/) | removal(%) | (mg/l) | removal(%) | (mg/) | removal(%) | (mg/l) | removal(%)
1 4,032 | - 3,312 17.86 23,328 = 6,768 70.99
8 7,056 c 7,632 -8.16 12,384 = 17,856 -44.19
8 4,752 - 4,118 13.33 3,960 3.85 4,435 -12.00
13 3,888 = 3,168 18.52 3,024 4.55 3,312 -9.52
15 4,800 = 4,160 13.33 4,800 -15.38 4,480 6.67
17 5,861 : 5,386 8.11 4,594 14.71 3,485 24.14
20 5,069 - 4,752 6.25 3,960 16.67 2,693 32.00
22 4,752 = 4,608 3.03 2,880 37.50 2,592 10.00
25 5,760 = 4,464 22.50 2,880 35.48 1,440 50.00
27 5,472 3 4,896 10.53 3,744 23.53 2,880 23.08
29 4,752 - 4,896 -3.03 4,032 17.65 2,304 42.86
31 6,768 2 5,328 21.28 4,608 13.51 85312 28.13
34 4,608 3 4,320 6.25 3,456 20.00 2,592 25.00
36 6,400 = 6,240 2.50 4320 30.77 2,880 33.33
38 4,800 = 5,120 -6.67 3,200 37.50 2,080 23.33
41 4,160 - 3,200 23.08 2,560 20.00 1,600 23.08
43 4,896 = 3,456 29.41 2,448 29.17 1,728 14.71
48 5,760 - 4,176 27.50 3,168 24.14 2,016 20.00
50 10,336 = 8,664 16.18 4,560 47.37 3,344 11.76
55 9,360 = 7,056 24.62 5,760 18.37 3,168 27.69
57 11,232 = 9,792 12.82 6,624 32.35 4,032 23.08
59 19,152 = 7,632 60.15 8,496 -11.32 2,304 32.33
62 20,160 = 16,960 15.87 9,920 41.51 4,480 26.98
64 20,672 - 18,544 10.29 12,920 3033 4,864 38.97
66 20,880 ~ 21,456 -2.76 15,696 26.85 6,912 42.07
71 21,888 - 19,728 9.87 18,864 4.38 9,504 42.76
76 38,714 = 30,912 20.15 21,197 3143 7,802 34.60
78 45216 = 37,440 17.20 19,584 47.69 8,064 25.48
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2
Day CcOD CcOD COD COD COD COD COD COD
(mg/l) | removal(%) | (mg/l) | removal(%) | (mg/l) | removal(%) | (mg/l) | removal(%)
80 39,744 - 39,024 1.81 25,632 34.32 9,216 41.30
83 50,112 2 40,896 18.39 32,112 21.48 18,144 27.87
85 48,944 = 46,208 5.59 45,296 1.97 30,096 31.06
87 49,856 = 40,128 19.511 38912 3.03 30,400 17.07
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2
Day VFA Alkalinity VFA Alkalinity VFA Alkalinity VFA Alkalinity

(mg/1) (mg/1) (mg/1) (mg/1) (mg/l) (mg/1) _(mg/l) (mg/1)
1 1,150 333 3,000 267 6,250 1,150 1,375 333

3 1,150 200 1,225 383 2,825 967 5,850 1,983

8 1,150 383 1,450 433 1,750 467 2,775 1,417
15 1,325 333 1,500 17 1,600 450 750 383
17 75 383 1,625 467 1,350 500 725 467
20 675 667 1,100 433 1,150 483 550 300
22 1,175 250 1,850 433 1,025 500 675 467
25 12175 167 1,625 483 700 650 - 425 450
27 500 167 1,425 467 750 533 475 533
29 1,050 1138 1,550 433 675 583 475 517
31 1,000 133 15525 417 750 583 375 633
34 1,125 150 1,625 450 775 583 400 633
36 1,125 133 1,550 500 700 600 450 500
38 1,150 167 1.475 433 950 583 375 633
41 975 133 1,575 467 675 617 425 633
43 1,175 133 1,575 400 725 533 300 650
48 1,225 167 1,450 400 900 617 350 700
50 2,050 250 2,450 567 725 600 250 683
55 21225 233 2,975 917 1,975 917 750 933
57 2,125 250 3,525 783 2,325 950 750 917
59 4,250 250 3,200 750 1,875 933 500 917

62 3,875 383 5,800 1,333 2,250 1,117 475 1,167
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2

Day VFA Alkalinity VFA Alkalinity VFA Alkalinity VFA Alkalinity
(mg/1) (mg/1) (mg/l) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
64 4,375 417 5,875 1,417 4,525 1,467 825 1,233
66 4,425 450 5,950 1,467 5,175 1,733 1,225 1,583
71 4,375 467 6,000 1,417 5,475 1,750 1,150 1,450
76 7,350 633 7,875 1,750 6,000 1,967 1,150 2,083
78 7,200 700 8,725 1,833 5,575 2,000 1,675 2,167
80 6,600 583 8,200 1,733 6,275 2,267 1,050 2,183
83 7,500 650 8,000 1,850 9,175 1,983 5,275 3,067
85 7,625 583 7,750 1,667 9,625 1,750 9,500 2,750
87 7,500 583 8,250 1,667 9.125 1,750 10,250 2,083
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2
Day VFA/ VFA/ VFA/ VFA/
VSS/SS VSS/SS VSS/SS VSS/SS
Alkalinity Alkalinity Alkalinity Alkalinity
1 35 0.98 11.3 0.96 543 0.82 4.13 0.91
3 5.8 0.83 8.2 0.89 2:92 0.92 2.95 0.91
8 3.0 0.58 33 0.60 3.75 0.62 1.96 0.88
15 4.0 0.75 4.7 0.44 3.56 0.5 1.96 0.94
17 2.0 0.83 315 0.37 2.70 0.95 1155 0.85
20 1.0 0.77 235 0.51 2.38 0.90 1.83 0.72
22 4.7 0.84 43 0.83 2.05 0.79 1.45 0.77
25 71 0.85 34 0.80 1.08 0.72 0.94 0.69
27 3.0 0.97 3.1 0.96 1.41 0.95 0.89 0.86
29 7.9 0.92 3.6 0.92 1.16 0.91 0.92 0.90
31 7.5 0.26 3.7 0.76 1.29 0.90 0.59 0.86
34 7.5 0.94 3.6 0.93 1.33 0.31 0.63 0.24
36 8.4 0.91 3.1 0.23 1.17 0.35 0.90 0.48
38 6.9 0.76 3.4 0.77 1.63 0.78 0.59 0.44
41 7:3 = 3.4 = 1.09 = 0.67 -
43 8.8 0.96 11.8 0.69 5.44 0.97 0.46 0.81
48 9.2 0.55 3.6 0.41 1.69 0.32 0.50 0.77
50 12:3 0.44 6.1 0.86 1.18 0.55 0.37 0.65
55 8.9 0.95 5.3 0.48 329 0.78 0.80 0.44
57 93l 0.85 3.8 0.58 2.54 0.80 0.82 0.78
59 17.0 0.95 4.1 0.78 1.97 0.75 0.55 0.73
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Influent Acidification tank Effluent UASB 1 Effluent UASB 2

Day | vFA/ VFA/ VFA / VFA /
VSS/SS VSS/SS VSS/SS VSS/SS
Alkalinity Alkalinity Alkalinity Alkalinity

62 15.5 0.83 7.7 0.82 241 0.87 0.41 0.72
64 11.4 0.83 4.4 0.80 4.05 0.81 0.67 0.65
66 3.0 0.88 4.1 0.76 2.99 0.64 0.77 0.67
74 9.4 0.66 42 0.85 3.13 0.88 0.79 0.63
76 1.6 0.84 4.5 0.79 3.05 0.78 0.55 0.62
78 10.3 0.83 4.8 0.81 2.79 0.80 0.77 0.70
80 11.3 0.83 4.7 0.78 2.77 0.79 0.48 0.70
83 11.5 0.83 43 0.79 4.63 0.77 1.72 0.67
85 13.1 0.88 4.7 0.74 5.50 0.84 3.45 0.73
87 12:9 0.83 5.0 0.80 5.21 0.81 4.92 0.76
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Conclusions.

The study of treatment efficiency of 2 phase 2 stage UASB at ambient temperature for cane molasses alcohol
distillery wastewater treatment by installation of 5.4 liter acidification tank and 8.2 liter UASB 2 reactor in line
order without addition of nutrient supplement and alkalinity throughout the experiment was done. The study
was divided into 2 experiments. First experiment was seeding sludge in UASB 1 and 2 at the same
concentration of 15 kg VSS/reactor. The liquid volume of 2 storage tanks UASB, set up at position between
acidification tank outlet and UASBI inlet, and set up at position between UASB1 out let and UASB2 inlet was
the same at 13.6 liters made the total systems HRT became 11 days. For 139 days of the operation found that
the average of maximum COD concentration 17,000 mg/l, the average in total process COD removal efficiency
was 82%. The organic COD removal forming at fermentation acid tank 5%, UASB1 59%, and UASB2 18%,
base on influent COD. The average pH of influent, acidification tank, UASB1 and UASB2 was 4.54, 4.96, 7.66
and 8.16 respectively. Volatile fatty acid in effluent at UASB1 an average of 1,440 mg/l as acetic acid, and 539
mg/l as acetic acid in UASB2 effluent. The volatile fatty acid and alkalinity ratio of UASB1 effluent average at
0.89 and UASB?2 effluent average at 0.4. Percentage of methane gas in biogas produced from UASB1 average
at 64 % and UASB2 average at 71%

In the second experiment seeding sludge was seeded in UASB 1 and 2 at the same of 25 kg VSS / reactor. Two
storage tanks were decreased volume into 5 liters made HRT of the total system was shorten to 7 days. With the
87 days of operation. Indicated that the allowable maximum COD influent was average at 20,550 mg/l with
COD removal efficiency average at 74% .The organic COD removal forming at fermentation acid tank 19%,
UASBI1 18%, and UASB2 31%, base on influent COD. The average pH of influent, acidification tank, UASB1
and UASB2 was 4.46, 4.64, 6.06 and 7.87 respectively. Volatile fatty acid in effluent at UASB1 was average of
3,860 mg/l as acetic acid, and 835 mg/l as acetic acid in UASB2 effluent. The volatile fatty acid and alkalinity
ratio of UASB1 effluent average at 2.93 and UASB2 effluent average at 0.62. Percentage of methane gas in
biogas produced from UASBI1 average at 48 % and UASB2 average at 76%

An increment of influent COD to an average of 45,430 mg / L decreased COD removal efficiency average to
64 %. The organic COD removal forming at fermentation acid tank 14%, UASB1 20%, and UASB2 30%,base
on influent COD. The average pH of influent, acidification tank, UASB1 and UASB2 was 4.49, 4.99, 5.46 and
6.65 respectively. Volatile fatty acid in effluent at UASB1 was average of 7,630 mg/l as acetic acid, and

4,816 mg/l as acetic acid in UASB2 effluent. The volatile fatty acid and alkalinity ratio of UASB1 effluent
average at 3.99 and UASB2 effluent average at 1.98. Percentage of methane gas in biogas produced from
UASBI average at 33 % and UASB?2 average at 63%. Effluent has maximum volatile fatty acid average of
10,250 mg/l as acetic acid. The system became uncontrollable and could not maintain pH balance. The

performance of the system has decreased continuously.
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When compare the results between 2 experiment at the same influent COD concentration of 20,000 mg/1,
However in the real experiment COD influent at the first experiment has an average of 17,000 mg/l and 20,550
mg/l of second experiment, found that COD removal efficiency of first experiment were better than second
Experiment of 8 % .Percentage methane gas in UASB lin first experiment higher than in second experiment
of 16 %. First experiment has temperature in the range 26-28 °C but second experiment have temperature in the
range of 23-26 ‘C. When compared the result of this study to the literature, it was found that 2 phase 2 stage
UASB have efficiency of COD removal higher than others 11-27 % and an addition of UASB 2 could increase
COD removal efficiency 18 %, means that the addition of UASB?2 is effective for polished up the COD fraction
left from UASB1 and appropriate for application to cane molasses alcohol distillery wastewater treatment.
Suggestions.

1. The system can not met pH balance under excessive influent COD of 40,000 mg/l, pH was dropped and
volatile fatty acids was increased. Affect the growth of bacteria that produce methane gas.

2. This Experiment had no pH adjustment throughout the experiments. When increased influent COD, pH in
UASBI influent became lower than a suitable pH range for methanogen. So an adjustment of pH in the influent
COD must be done to control pH in UASB to be keep in the range of 6.5 to 8.2, which would allows the system

to keep in controllable condition.
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