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# # 5070640521 : MAJOR ENVIRONMENTAL ENGINEERING
KEYWORDS : LOW STRENGTH WASTEWATER / ASBR PROCESS / BATCH
REACTOR

APICHOKE LERTLUM : TREATMENT OF LOW STRENGTH WASTEWATER

USING PILOT SCALE ASBR.THESIS ADVISOR : ASST.PROF. SARUN

TEJASEN, Ph.D., 100 pp.

This research studied an Anaerobic Sequencing Batch Reactor (ASBR) in pilot scale
with volume of 2.0 m3 for treatment of soy milk synthesized wastewater at low COD
concentrations, which were 333+109, 1,021+71, 2,428+91, and 4,450+354 mg /L, with sludge
concentrations of 10,720+264 mg /L. Results showed that easily degraded COD were about
50% of total COD. Degradation rates were modeled with Monod’s equation using SPSS
program found that k  was 10.96+5.52 mg-COD/(mgSS-hr) and K was 1,683+1540 mg/L.
After that sludge concentrations were reduced to 4,790+151, 2,954+198, and 1,780+85 mg /L,
using initial COD of 1,814+£143 mg/L. COD reduction happened in 2 stages, first at the
beginning of the experiments and then another stage after most of biogases were released
from reactor, but biogas was released constantly. Methane percentage in biogas was
52+4.24%, and ratio of methane production was 0.2440.07 m3/kg COD removed. Solids
separation experiments showed that the suitable time was 4-8 hrs, resulting in 40% - 60%
solids removal efficiency. Experiment with mixing methods found that using recirculation
pump of both bottom and above water feeding resulted in incomplete mixing, having sludge
accumulation in either top or bottom layer, which would reduce the reactor efficiency. When
using a 75 rpm agitator, the COD degradation rate was about 3 times higher and sludge was
completely mixed, but COD degradation was still happened in 2 stages and pH trend was still
not according to COD reduction. These results showed that this agitator speed was not

enough to drive the biogas out and inhibited the COD degradation.
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¥ o Ay < ) o &
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At uATavnhunan | arususuivaung
i wn./a.) 110 (WN./a.)

Tes1Aeu,Na 3500 - 5500 8000

Tuuaenaen, K 2500 - 4500 12000
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wouTaile-Tulasiou, NH" 1500 - 3000 3000
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NoAd, Cu’

0.5 (aza1gun)

50-70 (NIHUA)

Tasdlew, Cr(VI)

3.0 (aza1gu)
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Faned, Zn
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(Metcalf 1sag Eddy, 2004)

anudutuiivarnimstinues
i HUANGY 50% (aa lua)
1-Chloropropene 0.1
Nitrobenzene 0.1
Acrolein 0.2
1-Chloropropane 1.9
Formaldehyde 2.4
Lauric acid 2.6
Ethyl benzene 32
Acrylonitrile 4
3-Chlorol-1, 2-propandediol 6
Crotonaldehyde 6.5
2-Chloropropionic acid 8
Vinyl acetate 8
Actaldehyde 10
Ethyl acetate 11
Acrylic acid 12
Catechol 24
Phenol 26
Aniline 26
Resorcinol 29
Propanol 90
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o 2 dbS 1 k,"bS'X
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“ 1 dbs
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2 1500 -
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1000
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o 2‘ d
2.8 sLuULhYAYdenUD totealel15 (Anaerobic Sequencing Batch Reactor; ASBR)

sspmfniamiu@eouny  ASBR  saiffuszuminfaihi@snuuazneunyiuane
(Suspended Growth) #11im151AuszD1Y Mode 09 Batch Feed System 1Ag5yULA1NIA
uuamsauszuuihy 4 sves ﬁ'ﬂgﬂ‘ﬁ 2.7 4o m3tlowriude (Substrate Feed Phase) N3
ina1301 (React Phase) M3ANAZNOU (Settle Phase) taz i ldaznousMAMUIAZ NS

9
‘i%ﬂ181ﬂl€’f8@ﬂﬂ%1ﬂ‘i$‘ﬂ‘ﬂ (Effluent Decant Phase)

¥ a { a o
sevuihyadndenuy ASBR llﬁ}iﬂﬂ1§ﬂﬂf’%)uﬂ"li]1ﬂ Dague oA NUIINaY

]
A %’

' 9
Towa State FUMIANEIAILAT 2503 TaoguaniandAyvosmsiniaiudonuy ASBR
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(Metcalf 1182 Eddy, 2004)
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200.8.52 | 10:30 | 416 | 407 | 407 | 416 20 730 1150 | 1340 | 6.92 0 0
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16 5.0.52 | 23:15 | 1014 | 972 | 972 2043 - - 7.2 | 172.53 12
175.0.52 | 11:15 | 1055 | 972 | 972 1525 - - 7.18 | 376.92 24
185.A.52 | 11:15 | 1014 | 972 | 1055 1733 - - 7.16 | 794.61 48
20%5.A.52 | 11:15 | 351 | 310 | 310 1525 - - 7.34 | 1618.65 9
215.A.52 | 11:15 | 228 62 145 1733 - - 7.83 | 1695.33 120
225.0.52 | 11:15 | 164 | 164 | 205 1692 - - 7.44 | 1737.72 144
235..52 | 11:15 | 164 | 164 | 164 1795 120 5580 | 2600 | 2800 | 7.58 | 1739.34 168
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245.A.52 | 10:15 | 1759 | 1800 | 1800 | 1892 760 6300 | 4400 | 4320 | 8.15 0 0
245.0.52 | 16:15 | 941 | 941 | 900 1688 - - 733 | 98.82 6
245.a.52 | 22:15 | 981 | 941 | 981 1790 - - 7.13 | 209.79 12
255..52 | 10:15 | 450 | 368 | 409 1790 - - 73 | s55.12 24
265..52 | 10:15 | 409 | 409 | 368 1892 - - 7.35 | 1109.16 48
275..52 | 10:15 | 368 | 286 | 286 1790 - - 7.48 | 1481.76 72
295.0.52 | 10:15 | 164 | 164 | 164 1892 - - 7.49 | 1951.83 120
305.0.52 | 10:15 | 285 | 203 | 244 1830 - - 7.42 | 2020.68 144
315.A.52 | 10:15 | 203 | 163 | 163 1830 - - 7.66 | 2042.01 168
13.n.53 | 10:15 | 203 | 163 | 122 1729 150 5700 | 2960 | 2960 | 7.69 | 2086.02 192
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6u.n.53 | 10:15 | 1511 | 1591 | 1591 1688 400 5500 | 3920 | 4520 | 8.21 0 0
6u.A.53 | 16:15 | 949 | 949 | 1029 | 1587 - 744 | 83.43 6
6u.n.53 | 22:15 | 949 | 909 | 909 1587 - 731 | 165.24 12
7uA.53 | 10:15 | 909 | 869 | 949 1688 - 728 | 436.86 24
8.A.53 | 10:15 | 869 | 869 | 829 1587 - 7.34 | 1014.66 48
9u.n.53 | 10:15 | 227 | 227 | 227 1638 - 74 | 1426.68 72
10W.A.53 | 10:15 | 187 | 147 | 187 1688 - 7.42 | 1740.69 96
11WA.53 | 10:15 | 227 | 147 | 187 1487 140 4400 | 2720 | 2680 | 7.71 | 1853.28 120
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13u.0.53 | 11:30 | 1942 | 1778 | 1860 | 1966 160 5560 | 2840 | 2880 | 8.42 0 0
13u.0.53 | 17:30 | 958 | 1081 | 1040 | 1761 - - - - 742 0 6
14u.n.53 | 11:30 | 958 | 958 | 958 1915 - - - - 726 0 24
15u.0.53 | 11:30 | 916 | 958 | 958 1915 - - - - 1738 0 48
161.n.53 | 11:30 | 260 | 219 | 301 1915 - - - - 74 0 72
17u.0.53 | 11:30 | 342 | 219 | 301 1915 - - - - 74 0 96
181.n.53 | 11:30 | 301 | 301 | 301 1864 180 5740 | 1440 | 1760 | 7.48 0 120
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20 4.A.53 | 10:30 | 1937 | 1895 | 1937 1902 240 6600 3360 | 3280 | 8.11 0 0
20 4.m.53 | 16:30 | 982 940 940 1902 - 7.23 136.89 6
20 4.m. 53 | 22:30 | 899 857 940 1850 - 7.34 | 308.34 12
21 4.m.53 | 10:30 | 857 857 774 1954 - 7.32 | 557.55 24
22 4.A.53 | 10:30 | 774 774 732 1902 - 7.39 | 1128.87 48
23 4.A.53 | 10:30 | 442 442 525 2006 - 7.48 | 1587.87 72
24 4.9.53 | 10:30 | 193 193 235 1954 - 7.56 | 1866.51 96
254.m.53 | 10:30 | 235 152 193 1902 - - 1960 | 2120 | 7.65 | 2027.43 120
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293.A.53 | 16:30 | 2186 | 2237 | 2186 | 2084 1300 5060 | 4080 | 4280 | 7.98 0 0
293.A.53 | 22:30 | 1254 | 1186 | 1152 | 2186 - - - 7.34 0 6
303.A.53 | 4:30 | 1220 | 1302 | 1220 | 1982 - - - 75 0 12
303.A.53 | 16:30 | 1186 | 1152 | 1152 | 2084 - - - 7.55 0 24
313.A.53 | 16:30 | 1220 | 1220 | 1261 | 2186 - - - 7.78 0 48
1AW 53 | 16:30 | 1254 | 1254 | 1254 | 2186 - - - 7.77 0 72
20.0.53 | 16:30 | 1102 | 1061 | 1102 | 1982 - - - 8.25 0 96
40N 53 | 16:30 | 1224 | 1224 | 1306 | 2186 1200 5240 | 3840 | 4280 | 8.22 0 144
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50.0.53 | 16:30 | 2287 | 2138 | 2188 2237 1020 5160 | 4280 | 4840 | 8.1 0 0
50053 | 22:30 | 1641 | 1641 | 1591 2187 - - - 7.23 0 6
50053 | 4:30 | 1641 | 1641 | 1591 2337 - - -1 7.26 0 12
6N.W.53 | 16:30 | 1630 | 1630 | 1591 2237 - - - 77 0 24
70W.53 | 16:30 | 1591 | 1591 | 1511 2138 - - -1 7.85 0 48
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