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Increasing Efficiency of Anaerobic Packed-Bed by Filter Media
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ABSTRACT
The efficiency of anaerobic reactor was increased by using packed bed filter media to treat

cafeteria wastewater of Kasetsart University. The values of BOD were between 430-1,190 mg/l of
BOD. The performances were conducted by varying organic loading from 3.27-6.41 g—BOD/m2—d with
the hydraulic detention times of 1, 2 and 3 days. The optimum parameters were organic loading 3.27
g-BOD/mz-d with the hydraulic detention time of 3 days to achieve high BOD removal of 75.03%. The
average effluent BOD from anaerobic packed bed reactor, followed by the aeration tank that had DO
3.60 mg/l, was 138.38 mg/l. Therefore, the total efficiency was 85.97%. Anaerobic packed bed

reactor had high BOD removal efficiency and less operation cost than aerobic treatment process.
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Reactor Flow rate HRT Sedimentation Setting Post HRT (post-
Volume (anaerobic Tank Time Aeration Aeration)
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57.13 19.04 3 3.24 4.08 5.82 7.33
WA

Y o oA ' o o 8 o PROBEPEY o @ v A o
UdeniApnutunings  winistninundelaaszuunlaildenniasnusiasiiAnaoudu
NIA-ANNTIMNNZaN (pH 6.6 — 7.8) szAninwlunistindaun@sannisseimisiaedsdusionandnusesg

1Fan1AtlazuaAIaNIINAAes lUTWNTLULRANIITAIFD LAAIAINANTINA 2 T 9 wazgiln 2

Aansad
szﬂ:wmLﬁ‘uﬁ’ﬂLL@:mafxm?nﬂmﬁuﬁﬁﬁN@ﬁi@ﬂ@:ﬁ%%ﬂﬁwiuﬂﬁ?ﬂﬁﬂmﬁﬁLﬁﬂmqﬁqﬂﬁﬁ"&m
anaerobic packed bed Inefisz@anannlunsrnda BOD @q‘%wﬁ'@ﬁhma:mmnmﬁuﬁﬂ“ﬁﬂ"]‘fifaﬁ
LAZIZEZNALALANLAN NInAARLdn Weuansadifiesliy pH gasideliTlAnlsvano 7.5 e
Lﬁﬂ@jizumﬁmwmmlﬁuﬁﬂ 3 44 nssussnansduvisdl 327 niN-BOD/MI.N.-TuW anlfisen
anaerobic packed bed Atlsz@nannlunistingmae BOD qugne 75.03 wefiaus uiilernimeass
oelsitfudn  pH 2eainde usanAnszusmnansBwAdivaefies 212 nf-BOD/MTA-Au 7
szpznaiiuin 3 Juwiniu wudnitsz@ninmlunisansn BOD gaiiv 81.11 wlafinus ez
ﬂg’j’ﬁ?ﬂﬁumizmmﬂma@uﬁﬂ'ﬁﬁﬁ uazilszaznanfuinuueiiaziaan e Fei nsitldusy

pH 2eadenewdidaljienilidemansenuldiunaasuulasanasees pH ludealisaanindin

@91

Q

dse@nsnmlunisindnansduridaasssuuuuuionaaus fanniareudnegs Uszneln

An A e Tunn911Te wazltfoymteslunnsaniineu



A159% 2 1seAnBnnn1Inadn BOD Nisveizinaniiunn 1 du 2e9ienljfisen anaerobic packed bed

UFRFINAWHNURIIN 5.73 P94,

i f8/9IN1T N9y tar@nsnan
(AD1ULAY T 139N i 24N NN9NN4R
§in) RER ]
(@m3/7)  (nFN-BOD/ BOD pH BOD pH (%)
A7.4.-) | (NN./ang) (1N./an9)
1 57.13 7.52 754.72 7.35 324.22 7.28 57.04
2 57.13 5.76 578.40 7.10 239.16 7.00 58.65
3 57.13 6.18 620.22 7.89 271.47 7.15 56.23
4 57.13 5.55 657.29 7.54 264.36 712 59.78
5 57.13 7.08 710.45 7.80 282.11 7.00 60.29
Alede 57.13 6.41 664.22 7.54 276.26 7.11 58.40

A1519% 3 U3TANTN1NN13n19A BOD NHusz UL anaerobic packed bed szaizinaniniiy 1 914 1946

WANDINIARIN WA 5.82 ART LTUTTeZIaN 2.44 G289

N emnng gy 1se@nd
(@nur s 99N i 28N AT
ANRA) RERI ] A4m

(@p3/3y)  (nFN-BOD | BOD DO BOD DO pH (%)
/AU.4.- (wn./ (un./ (un./ (un./
1) akT) Akg) ART) Akg)
1 57.13 3.18 324.22 0 228.84 3.60 7.80 29.41
2 5713 2.35 239.16 0 171.25 3.70 7.75 | 28.39
3 5713 2.66 271.47 0 192.85 3.50 7.75 28.96
4 57.13 2.59 264.36 0 193.37 3.80 7.85 | 26.89
5 5713 2.77 282.11 0 205.62 3.60 7.80 27.11
Vﬂ'ﬁmalﬂ 57.13 2.71 276.26 0 198.36 3.64 7.79 28.15




A1599 4 1UseBnBn1nn1Inadn BOD Nisveizinaniiunn 2 du 2e9ienljfisen anaerobic packed bed

UFRFINAWHNURIIN 5.73 P94,

i f8/9IN1T N9y tar@nsnan
(AD1ULAY T 139N i 24N NN9NN4R
§in) RER ]
(@m3/7)  (nFN-BOD/ BOD pH BOD pH (%)
A7.4.-) | (NN./ang) (1N./an9)
1 28.57 3.03 609.62 7.24 185.81 7.16 69.52
2 28.57 5.19 1041.62 7.40 288.73 77 72.28
3 28.57 4.87 978.11 7.32 314.56 7.07 67.84
4 28.57 3.36 674.93 7.35 208.75 7.06 69.07
5 28.57 4.23 848.42 7.68 250.53 712 70.47
Alede 28.57 413 830.54 7.40 249.67 7.12 69.84

A1519% 5 U3TAN5N1nN13n1e9m BOD NHusz UL anaerobic packed bed 3zaiziaaniniiy 2 414 19469

WANDINIARIN WA 5.82 ART LTUTTez9an 4.88 dqlua

N emnng gy 1se@nd
(@nur s 99N i 28N AT
ANRA) RERI ] A4m

(@p3/3y)  (nFN-BOD | BOD DO BOD DO pH (%)
/AU.4.- (wn./ (un./ (un./ (un./
1) akT) Akg) ART) Akg)
1 28.57 0.91 185.81 0 115.73 3.40 8.29 37.72
2 28.57 1.42 288.73 0 169.99 3.60 8.20 | 41.13
3 28.57 1.54 314.56 0 189.65 3.50 8.23 39.71
4 28.57 1.02 208.75 0 124.83 3.70 8.23 | 40.20
5 28.57 1.23 250.53 0 143.46 3.60 8.28 | 42.74
Vﬂ'ﬁmalﬂ 28.57 1.22 249.67 0 148.73 3.56 8.25 40.30




A1599 6 1UseAnBnnn1Inadn BOD Nisvezinaniiunn 3 du 2e9ienljfisen anaerobic packed bed

UFRFINAWHNURIIN 5.73 P94,

i f8/9IN1T N9y tar@nsnan
(AD1ULAY T 139N i 24N NN9NN4R
§in) RER ]
(@m3/7)  (nFN-BOD/ BOD pH BOD pH (%)
A7.4.-) | (NN./ang) (1N./an9)
1 19.04 2.96 890.74 7.16 244.77 7.03 72.52
2 19.04 3.80 1144.33 7.22 260.10 6.96 77.27
3 19.04 3.1 937.38 7.50 252.71 7.18 73.04
4 19.04 3.06 922.66 7.25 199.01 6.88 78.43
5 19.04 3.44 1036.90 7.42 270.83 713 73.88
Alede 19.04 3.27 986.40 7.31 245.48 7.04 75.03

A1519% 7 U3TANSN1nn13n1am BOD NHNusz UL anaerobic packed bed szaizinaniniiy 3 414 1946

WANDINIARIN TUNA 5.82 ARg LTUszeziaan 7.33 dqlua

Ul fpamns nney 1svans
(@nur s 99N i 28N AT
ANRA) RERI ] A4m
(@p3/3y)  (nFN-BOD | BOD DO BOD DO pH (%)
/AU.H.- (Nn./ (un./ (un./ (un./
1) akT) Akg) ART) Akg)
1 19.04 0.80 24477 0 138.37 3.60 8.15 | 43.51
2 19.04 0.85 260.10 0 152.24 3.70 8.08 | 41.47
3 19.04 0.83 252.71 0 140.88 3.60 8.19 | 44.25
4 19.04 0.65 199.01 0 106.88 3.50 8.38 | 46.29
5 19.04 0.89 270.83 0 153.62 3.60 8.46 | 43.28
ﬂ'ﬁLfﬂalﬂ 19.04 0.80 245.48 0 138.38 3.60 8.25 | 43.76




A159% 8 1seAnBN1nn1InadR BOD Nisvezinaniiunn 3 du 2e9ienljfisen anaerobic packed bed

o dé/ a ] o %; a ! 3
UTTFINANNNWNITIN 5.73 AT.N. Tmeladel5u pH 289UNLAENAULLNTELU

i 8M9IN17 N3y tar@nsnan
(AD1ULAY T 13590 i 24N NN9NN4R
§in) 238UV
(@m3/7)  (nFN-BOD/ BOD pH BOD pH (%)
A7.4.-) | (NN./ang) (1N./an9)
1 19.04 2.15 649.80 5.30 130.61 6.21 79.90
2 19.04 1.97 594.95 512 128.51 6.11 78.40
3 19.04 214 644.43 5.20 125.28 6.18 80.56
4 19.04 2.38 716.69 5.15 115.24 6.10 83.92
5 19.04 1.99 600.19 5.40 103.35 6.22 82.78
Alede 19.04 2.12 641.21 5.23 120.59 6.16 81.11

A1519% 9 1U3TANTN1NN13N19A BOD NHusz UL anaerobic packed bed 3zaizinaniniiy 3 414 19469

WNBINARNN TUNA 5.82 ART uszeziaan 7.33 dalue Inelldsy pH assrin@enewdssuy

Ul fpamns nney 1svans
(@nur s 1339)N i 28N nINNNg
ANRA) RERI ] A4m
(@p3/3y)  (nFN-BOD | BOD DO BOD DO pH (%)
/AN .- un./ (un./ (un./ (un./
) ang) ang) ang) ansg)
1 19.04 0.43 130.61 0 55.72 3.80 7.58 57.34
2 19.04 0.42 128.51 0 52.50 3.60 7.46 59.15
3 19.04 0.41 125.28 0 47 .48 360 726 | 62.10
4 19.04 0.38 115.24 0 47.52 3.70 7.21 58.76
5 19.04 0.34 103.35 0 41.42 3.60 7.45 59.92
ﬂ'ﬁL’ﬂaIEI 19.04 0.40 120.59 0 48.92 3.66 7.39 59.45
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