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FERMENTATION

CHOMPOONUCH CHUMPUTSA : EFFECT OF BIOLOGICAL COMPOST AND
LOCATIONS ON BIOGAS PRODUCTION IN SIMULATED LANDFILL.
ADVISOR : ASST.PROF. PICHAYA RACHDAWONG, Ph.D., 82 pp.

Effects of compost and its placement on the amount of biogas produced was
studied. Experiments were conducted over the period of 90 days at the Faculty of Environmental

Engineering, Chulalongkorn University.

Assessment for the amount of biogas and COD in leachate from organic waste
degradation of the reactors with compost at different locations was performed. The experiment
utilized four reactors. The first reactor contained 2.5 kg of waste. The second reactor contained
2.5 kg of waste with 0.5 kg of compost at the top. The third reactor contained 2.5 kg of waste with
0.5 kg of compost at the bottom. Finally, the last reactor contained 2.5 kg of waste with 0.25 kg
of compost at the top and 0.25 kg of compost at the bottom.

The results showed that all reactors could produce biogas, with cumulative volume of
22,750, 20,500, 26,560, and 27,315 ml for reactors U, C, L, and UL respectively. During Phase 3
(from Days 61 to 90), the system was effective in removing COD. With an average of 37.24,
34.05, 39.13, and 42.74 percent for reactors U, C, L, and UL respectively. The UL reactor with
compost had the highest gas production and highest COD reduction compared to the reactor
with no compost. The reactor with compost at the bottom can increase biogas production
compared to the reactor with compost at the top.The reactor UL with compost at the top and at

the bottom performed similar to the reactor with compost at the bottom only.

Field of Study : Environmental Science Student’s Signature

Academic Year :. 2011 Advisor’s Signature
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4.3.1.1 PBuaunsalasiussiveg (Volatile Fatty Acid, VFA)
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4.3.1.2 A1Tlam (Chemical Oxygen Demand, COD)
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ALRAEIRIENNANNINNR  (ARANSNADART)
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4.3.3.5 NawARIUITzUaE

naunnaluszuunisdesaanauuuBaandiaudiulugiinannnau
wasinglalasiaudalns wanTuiie uaznsndunad (qswa arawiila, 2540) Tutae 1 Lhau
LINABININNNNAUT AN Bz T WAL UL ULAMEN LazndsaInduide s ulLing

E4 . . o Y a a a o a e
NILUIUNIIATINNIA (Acid Fermentation) M liiifinn1sazantensnauyaduaziining
! 1 v 1 4
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reactorC | reactorU | reactorL | reactorUL reactorC | reactorU | reactorL | reactorUL

1 7.0 6.9 7.3 7.2 54 5.7 5.6 5.6 5.7
2 6.9 6.9 7.0 7.0 55 6.2 6.3 6.5 6.4
3 6.6 6.4 6.7 6.7 56 6.5 6.5 6.8 6.6
5 6.0 6.0 6.6 6.4 58 7.0 71 7.0 6.9
6 6.0 6.0 6.2 6.2 60 71 6.9 6.9 6.9
7 5.9 5.8 5.8 6.0 61 6.9 6.8 6.9 6.7
9 59 5.8 5.9 5.9 62 6.9 6.7 6.8 6.8
11 5.8 5.8 5.6 5.7 63 7.0 6.7 6.7 6.8
12 5.6 5.6 5.7 5.8 64 6.9 6.8 6.7 6.8
14 5.6 5.6 5.7 5.8 65 6.8 6.9 7.0 6.9
16 5.7 5.6 5.8 5.8 66 6.8 6.9 71 6.9
18 5.7 55 5.8 5.7 67 71 6.9 7.0 6.8
19 5.6 55 5.6 5.7 68 71 6.8 6.9 6.8
21 55 54 5.7 5.9 69 7.0 6.8 7.0 71
23 5.6 55 5.7 5.8 70 7.0 71 71 7.1
26 5.7 5.6 5.6 5.6 7 6.9 6.9 7.0 7.0
28 5.7 5.7 5.7 5.7 145 6.9 6.9 7.2 7.0
30 5.6 5.7 5% 5.7 77 6.8 6.9 7.2 6.9
33 5.6 5.6 5.8 55 79 6.7 7.0 7.0 6.9
35 5.6 5.6 5.7 55 81 6.7 7.0 7.0 6.8
37 5.6 5.6 5.6 5.4 84 7.0 71 6.9 6.8
38 55 55 5.5 5.4 85 7.0 7.0 6.9 6.8
40 5.6 5.6 5.4 5.6 86 7.2 71 6.9 7.2
42 5.6 55 5.7 5.6 87 6.9 7.0 71 7.2
44 5.6 5.6 5.6 5.6 88 7.3 7.6 7.8 7.4
46 55 54 5.6 55 89 7.9 7.6 7.8 7.8
49 5.6 5.4 5.6 5.8 90 8.0 7.9 8.0 8.0
51 55 55 55 5.7 91 8.0 7.9 8.2 8.2
53 55 55 55 5.6
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reactorC reactorU reactorL reactorUL
3 43,562 43,670 46,432 47,564
6 32,012 38,000 35,145 39,878
9 34,014 34,000 36,513 41,558
12 31,424 33,120 35,837 38,000
15 29,298 29,893 35,428 37,000
18 26,532 28,351 33,355 36,000
21 24,713 26,660 30,085 32,000
24 24,216 24,598 28,225 30,890
27 24,141 23,621 27,900 29,000
30 24,079 25,184 27,540 30,672
33 22,058 23,241 29,100 30,780
36 24,500 24,556 27,840 30,070
39 23,832 23,200 26,940 30,420
42 21,745 23,400 28,250 29,130
45 21,600 23,900 26,840 27,160
48 22,900 24,350 27,705 27,200
51 20,150 22,103 25,604 26,775
54 21,000 22,402 25,127 26,402
57 22,120 23,784 25,900 28,000
60 19,120 20,014 22,000 26,230
63 18,000 21,200 23,000 25,000
66 17,377 20,040 21,102 22,300
69 15,815 16,800 19,987 22,900
72 15,100 16,200 19,500 21,370
75 14,500 16,100 19,980 22,640
78 14,900 15,240 20,150 21,523
81 14,420 15,800 18,460 19,100
84 13,200 14,560 16,700 18,240
87 13,200 14,100 15,350 16,300
90 12,000 13,200 14,000 15,020
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reactorC reactorU reactorL reactorUL
7 14100 15794 17800 18500
14 13050 15010 17050 16490
21 12248 13620 14990 15240
28 11286 12270 14300 14760
35 9505 12050 15983 13890
42 13200 14580 17020 16410
49 11870 13480 16450 17100
56 10640 10050 13045 14500
63 9450 11082 12087 12920
70 9110 10040 11700 12340
77 8664 9980 11490 10890
84 7345 8845 9875 9450
91 6690 7989 9048 8400

70



v
o

= a P @ ]
M990 A - 5 NALATIZUAIANLTWANNIIUNA

’m‘17ll reactorC reactorU reactorL reactorUL
7 4000 4500 7650 7982
14 3500 4100 5320 6410
21 5400 6500 8975 9728
28 6290 5901 10870 10400
35 7182 6980 11305 11500
42 6894 7120 11490 11100
49 7040 8130 10150 10320
56 8870 9845 11600 11250
63 9160 10600 12100 12580
70 8980 10330 12040 12500
77 9900 11850 13007 13180
84 11000 12500 13880 14460
91 11657 12900 15210 15480
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RSN A — 6 ANFNANERIEUIRINTA [ uszivednafadian

Fuh | seljfzenc | awlfizenu ASHARRETETE GSHRRCERINE
7 0.43 0.44 0.50 0.45
14 0.43 0.48 0.48 0.44
21 0.50 0.51 0.50 0.48
28 0.47 0.50 0.52 0.49
35 0.41 0.50 0.56 0.46
42 0.61 0.62 0.60 0.56
49 0.55 0.58 0.62 0.63
56 0.49 0.44 0.51 0.53
63 0.53 0.52 0.53 0.52
70 0.59 0.61 0.59 0.56
1 0.59 0.64 0.57 0.49
84 0.56 0.61 0.52 0.52
91 0.56 0.61 0.56 0.56
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reactorC reactorU reactorL reactorUL
1 450 420 445 425
2 330 290 300 340
3 400 350 380 380
4 350 390 470 380
5 300 430 130 430
6 350 450 250 400
7 430 470 340 370
8 370 390 310 320
9 440 350 60 460
10 340 320 160 320
11 400 300 540 620
12 380 320 420 530
13 90 350 310 410
14 340 340 330 335
15 580 565 580 655
16 610 470 480 600
17 630 110 425 570
18 330 300 720 800
19 110 60 450 320
20 70 50 330 370
21 270 300 400 400
22 330 350 470 660
23 250 300 280 460
24 300 320 290 480
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AUN reactorC reactorU reactorL reactoruL
25 355 315 170 500
26 240 230 380 320
27 270 300 360 300
28 300 325 355 330
29 250 300 280 300
30 280 310 370 260
31 160 320 390 200
32 35 340 390 460
33 200 320 310 400
34 220 310 280 420
35 255 290 340 460
36 165 220 280 240
37 210 200 300 250
38 230 250 320 270
39 250 300 250 260
40 220 60 170 280
41 210 160 200 250
42 150 220 260 140
43 140 330 310 300
44 220 300 180 320
45 130 290 270 380
46 60 280 30 410
47 75 80 180 150
48 90 70 150 160
49 100 55 110 170
50 90 350 255 170
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reactorC reactorU reactorL reactorUL
51 100 320 270 180
52 150 300 250 190
53 20 165 200 165
54 50 10 110 170
55 130 30 180 150
56 200 50 230 200
57 300 270 300 240
58 340 200 280 250
59 290 180 250 280
60 20 110 40 260
61 150 150 370 280
62 180 160 360 300
63 170 140 350 340
64 180 290 320 260
65 230 200 300 280
66 210 220 280 300
67 50 60 50 40
68 45 50 40 50
69 90 80 80 100
70 100 300 230 280
71 160 280 400 380
72 210 250 340 370
73 230 280 350 400
74 200 240 300 380
75 120 260 320 340
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reactorC reactorU reactorL reactorUL
76 180 240 310 350
7 160 200 350 390
78 140 180 200 250
79 200 210 280 320
80 210 250 250 260
81 250 50 280 240
82 200 190 230 250
83 180 100 270 300
84 130 300 280 310
85 200 280 220 250
86 180 250 220 200
87 150 220 230 260
88 180 200 240 270
89 150 180 160 280
90 170 130 200 250
91 120 150 180 210
92 80 50 100 100
93 40 50 130 80
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reactorC reactorU reactorL reactorUL

1 450 420 445 425

2 780 710 745 765

3 1,180 1,060 1,125 1,145
4 1,530 1,450 1,595 1,625
5 1,830 1,880 1,725 1,955
6 2,180 2,330 1,975 2,355
7 2,610 2,800 2,315 2,725
8 2,980 3,190 2,625 3,045
9 3,420 3,540 2,685 3,505
10 3,760 3,860 2,845 3,825
11 4,160 4,160 3,385 4,445
12 4,540 4,480 3,805 4,975
13 4,630 4,830 4,115 5,385
14 4,970 5,170 4,445 5,720
15 5,550 5,735 5,025 6,375
16 6,160 6,205 5,505 6,975
17 6,790 6,315 5,930 7,545
18 7,120 6,615 6,650 8,345
19 7,230 6,675 7,100 8,665
20 7,300 6,725 7,430 9,035
21 7,570 7,025 7,830 9,435
22 7,900 7,375 8,300 10,095
23 8,150 7,675 8,580 10,555
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IUN reactorC reactorU reactorL reactorUL
24 8,450 7,995 8,870 11,035
25 8,805 8,310 9,040 11,535
26 9,045 8,540 9,420 11,855
27 9,315 8,840 9,780 12,155
28 9,615 9,165 10,135 12,485
29 9,865 9,465 10,415 12,785
30 10,145 9,775 10,785 13,045
31 10,305 10,095 1,175 13,245
32 10,340 10,435 11,565 13,705
33 10,540 10,755 11,875 14,105
34 10,760 11,065 12,155 14,525
35 11,015 11,355 12,495 14,985
36 11,180 11,575 12,775 15,225
37 11,390 11,775 13,075 15,475
38 11,620 12,025 13,395 15,745
39 11,870 12,325 13,645 16,005
40 12,090 12,385 13,815 16,285
41 12,300 12,545 14,015 16,535
42 12,450 12,765 14,275 16,675
43 12,590 13,095 14,585 16,975
44 12,810 13,395 14,765 17,295
45 12,940 13,685 15,035 17,675
46 13,000 13,965 15,065 18,085
47 13,075 14,045 15,245 18,235
48 13,165 14,115 15,395 18,395
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IUN reactorC reactorU reactorL reactorUL
49 13,265 14,170 15,505 19,050
50 13,355 14,520 15,760 19,220
51 13,455 14,840 16,030 19,400
52 13,605 15,140 16,280 19,590
53 13,625 15,305 16,480 19,755
54 13,675 15,315 16,590 19,925
55 13,805 15,345 16,770 20,075
56 14,005 15,395 17,000 20,275
57 14,305 15,665 17,300 20,515
58 14,645 15,865 17,580 20,765
59 14,935 16,045 17,830 21,045
60 14,955 16,155 17,870 21,305
61 15,105 16,305 18,240 21,585
62 15,285 16,465 18,600 21,885
63 15,455 16,605 18,950 22,225
64 15,635 16,895 19,270 22,485
65 15,865 17,095 19,570 22,765
66 16,075 17,315 19,850 23,065
67 16,125 17,375 19,900 23,105
68 16,170 17,425 19,940 23,155
69 16,260 17,505 20,020 23,255
70 16,360 17,805 20,250 23,535
71 16,520 18,085 20,650 23,915
72 16,730 18,335 20,990 24,285
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reactorC reactorU reactorL reactorUL
73 16,960 18,615 21,340 24,685
74 17,160 18,855 21,640 25,065
75 17,280 19,115 21,960 25,405
76 17,460 19,355 22,270 25,755
77 17,620 19,555 22,620 26,145
78 17,760 19,735 22,820 26,395
79 17,960 19,945 23,100 26,715
80 18,170 20,195 23,350 26,975
81 18,420 20,245 23,630 27,215
82 18,620 20,435 23,860 27,465
83 18,800 20,535 24,130 27,765
84 18,930 20,835 24,410 28,075
85 19,130 21,115 24,630 28,325
86 19,310 21,365 24,850 28,525
87 19,460 21,585 25,080 28,785
88 19,640 21,785 25,320 29,055
89 19,790 21,965 25,480 29,335
90 19,960 22,095 25,680 29,585
91 20,080 22,245 25,860 29,795
92 20,160 22,295 25,960 29,895
93 20,200 22,345 26,090 29,975
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ﬁuﬁ reactorC | reactorU | reactorL |reactorUL 'Juﬁ reactorC | reactorU | reactorL | reactorUL
1 0 0 0 0 28 400 400 400 400
2 0 0 0 0 29 0 0 0 0
3 0 0 0 0 30 0 0 0 0
4 0 0 0 0 31 0 0 0 0
5 0 0 0 0 32 0 0 0 0
6 0 0 0 0 33 0 0 0 0
7 400 400 400 400 34 0 0 0 0
8 0 0 0 0 35 400 400 400 400
9 0 0 0 0 36 0 0 0 0
10 0 0 0 0 37 0 0 0 0
1 0 0 0 0 38 0 0 0 0
12 0 0 0 0 39 0 0 0 0
13 0 0 0 0 40 110 110 110 110
14 400 400 400 400 41 110 110 110 110
15 0 0 0 0 42 110 110 110 110
16 0 0 0 0 43 110 110 110 110
17 0 0 0 0 44 110 110 110 110
18 0 0 0 0 45 110 110 110 110
19 0 0 0 0 46 110 110 110 110
20 0 0 0 0 47 110 110 110 110
21 400 400 400 400 48 110 110 110 110
22 0 0 0 0 49 110 110 110 110
23 0 0 0 0 50 110 110 110 110
24 0 0 0 0 51 110 110 110 110
25 0 0 0 0 52 110 110 110 110
26 0 0 0 0 53 110 110 110 110
27 0 0 0 0 54 110 110 110 110
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