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Pornchanok Wongpadungkiat 2010: Commercial Seed in Wastewater Treatment
Process of Fish Meal Factory. Master of Engineering (Environmental Engineering),
Major Field: Environmental Engineering, Department of Environmental Engineering.

Thesis Advisor: Associate Professor Patcharaporn Suwanvittaya, M.App.Sc. 75 pages.

Wastewater from the production line of a fish meal factory had high organic
content with BOD of 4,000 - 16,000 mg/l. The existing biological wastewater treatment
system, using normal flora, was not very efficient. The effluent did not conform to the
standard for wastewater discharge set by ministry of industry (MOI) . Utilization of natural
seeds from similar wastewater treatment system could solve this problem. Another
alternative would be the use of commercial seed. In this study, the wastewater from fish
meal factory was treated in lab scale reactor under aerobic condition with the utilization
of different seeds. Emtec FM from EMTEC MANAGEMENT Co.,Ltd., representing
commercial seed (CS) was added at every wastewater filling time, as suggested by the
supplier. Sludge from a food processing industry (chili paste) representing natural seed (NS),
was added only at the first wastewater filling. The use of CS, NS and NS + CS seeds were
compared. It was found that CS had acclimatization period of 21 days longer than NS,
NS + CS (15 days). At steady state, COD removal efficiency of all the 3 seeds were in the
same range of 97 - 98 %. The study on various aeration time revealed that for all 3 seeds to
achieve complyment to MOI standard (20 mg.BOD/L.), 16 hours aeration periods was needed
for wastewater with 3,100 — 4,900 mg. BOD/l. and 20 hours for 7,000 mg.BOD/l. The CS

could therefore be effectively used as seed in high BOD wastewater treatment system.

Student’s signature Thesis Advisor’s signature
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v Y
M3190N 2 dnvazvesindennlsanunlsgida

Fish BOD COD TSS FOG TKN
pH Reference
processed (mg/1.) (mg/1.) (mg/1.) (mg/1.) (mg/1.)
Bottom fish 192 - - 300 - Riddle and
1726 Shikaze
(1973)
Catfish Carawan
400 200
processing (1991)
Fish canning 1400 2900 1900 82 NovaTec
(1994)
Total Prasertan et
Fish canning 6.4 1733 3320 solids 1002 207 al. (1994)
5985
Fish cannery Balslev —
( Herring 3.8 78000 90000 10000 4000 3000  Olesen etal.
brine) (1990)
Total  Sandberg
Fish Y =
NH, and Ahring
condensate 10
2000  (1992)
Fish freezing 6.9 814 1472 Total 662 126 Prasertan et
solids al. (1994)
4998
Fish 3500 326- 918- 117 Del Valle
processing 1432 1000 and Aguilera
(1990)
Fish 77-268  AAFC, 2003
processing
Total Prasertan et
Fish
5.8 11874 46955 solids 2822 456 al. (1994)
processing

6259



M9 2 (AD)

Fish BOD COD TSS FOG TKN Reference
pH
processed (mg/1.) (mg/1.) (mg/l.) (mg/l) (mg/l)
Fish Najafpour
processing 6-7 et al.(2206)
wastewater
Fish salting 2300 5400 6000 257 NovaTec
(1994)
Fish 1700 - 400 77 NovaTec
smoking (1994)
Fisheries, 5.7-  128-2680 316- 2000- Tech Report
British 7.4 3640 3000 Series,
Columbia FREMP(1994)
Haliibut 145-420 - 95-245 - Riddle and
Shikaze (1973)
Herring 3200- 6255 1150- . Riddle and
(filleting) 5600 5310 Shikaze (1973)
Herring 1200- 3000- 600- Carawan
60-800
processing 6000 10000 5000 (1991)
Total Mendez et
Mussel
18500 solids al.(1992)
cooking
1400
Non- Carawan et al.
Alaskan (1979)
6.89
bottom fish
plant
Redfish 40-114 - 14-101 - Riddle and

Shikaze (1973)



M9 2 (AD)

Fish BOD COD TSS FOG TKN Reference
pH
processed (mg/1.) (mg/1.) (mg/l)  (mg/l) (mg/l.)
Salmon 250-2600 300- 120- 20-550 Carawan
processing 5500 1400 (1991)
Squid 1000- Park et
processing 5000 al.(2001)
Salmon 397-3082 - 40-1824 - Riddle and
Shikaze (1973)
Surimi - 6400- - 740- Green et
18000 1100 al.(1984)
Surimi Okumura and
1500-
processing Uetana (1992)
2000
plant
Tuna 695 - 1091 500 - Riddle and
Shikaze (1973)
Total Mendez et
Tuna
34500 solids al.(1992)
cooking
4000
Tuna pre- Prasertan et al.
Total
cooking (1994)
6.4 7460 10582 solids 2834 703
process
12375
wastewater
Tuna 700 1600 500 250 Carawan
processing (1991)
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M9 2 (AD)

Fish BOD COD TSS FOG TKN Reference
processed pi (mg/1.) (mg/1.) (mg/l)  (mg/l.) (mg/1.)
Tuna
processing
Washing 1 6.4 21400 34723 6100 Achour
et
al.(2000)
Washing 2 6.82 6700 10425 820
Washing 3 6.9 2800 5551 200
Cleaning 8.31 - 11361 2300
Tuna 500-1500 1300~ Carawan
3250 (1991)
HNIBKA: “ -7 no information is available.

131: Chowdhury, P. et al. (2010)
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-szuuTilsonses (Conventional tricking filter)
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ﬂ%\i‘ﬁ BOD COD TKN TP SS VSS DS pH FOG
viuth
1 4704 7615 274.2 10.53 1626 644 5584 6.51 97.6
2 4059 4935 6281 722 1509 1286 1444 7.1 116
3 4098 4875 2324 614 3247 1792 1383 69 134
4 15804 26438 938 594 2130 1851 12810 637 100
vheen
1 2720 3500 @ - - 810 - 4450  8.08 67
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Ms19WuInh 2 a1 coD Turiudh — eenvndeljnsen vesgaunsduaazuuylugamslsy

3
ANINIHDY

a

-4
aunseY

A1 COD (Nn./a.)

$uft NS + CS

In Out In Out In Out
1 - - = - - -
2 3010 350.5 3190 2871 3200 372.5
3 3470 2565.7 3232 2860.3 3375 1996.65
4 3789 388 3650 3102.5 3948 1308
5 3540 518 3421 2747 4183 0
6 3877 410.9 3746 2903.8 4306 0.3
7 3911 0.5 4080 3037.15 4422 0.5
8 4307 0 4297 3045.3 4400 0
9 4110 0 4271 2887.2 3614 0.7
10 4259 378.62 4300 2928.3 3803 394.7
11 4281 82.45 4450 2803.5 3910 70.38
12 4406 123.36 4396 2520 4006.1 112.17
13 4473 0 4523 2442 4 4029 0
14 4377 695 4700 2120 3700 611.9
15 4871 77.94 4964 1985.6 4296 103.1
16 4725 196.56 5082 1727.8 4055.5 168.7
17 4590 468.18 4980 1330 3960 282.7
18 4087 73.56 4602 971 3745 29.96
19 3541 95.6 4210 618.87 3826 69
20 2988 119.5 3844 307.5 3260 97.8
21 3244 149 3216 418.08 3695 51.6
22 3056 250.6 2985 101.49 2920 204
23 2800 266 2749.5 159.47 2796 181.7
24 2891 338 2936 176.16 2844 133.6




. a a J a d 1 [
MINEUINN 3 Uszansnmnisaanl COD (%) maqi}aum?mmammﬂumqmiﬂ:m

64

anmiFeqauNd
oo szaninimnisaani COD (%)
uinaaog
NS CS NS +CS

1 ] ] )

2 88.36 10 88.36
3 26.06 115 40.84
4 89.76 15 66.87
5 85.37 19.7 100
6 89.40 22.48 100
7 100 25.56 100
8 100 29.13 100
9 100 324 100
10 91.11 31.9 89.62
11 98.20 37 98.20
12 97.20 42.67 97.20
13 100 46 100
14 84.12 54.89 83.46
15 98.40 60 97.60
16 95.84 66 95.84
17 89.80 73.3 92.86
18 98.20 78.9 99.20
19 97.30 85.3 98.20
20 96.00 92 97.00
21 95.40 87 98.60
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(3

1JsL@NTNINAITAAAT COD (%)

uinaaog
NS CS NS +CS
22 91.80 96.6 93.00
23 90.50 94.2 93.50
24 88.30 94 95.30
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MLSS (un./a.)

o)V NS CS NS +CS
1 662 3 662
2 440 7 592
3 1035 12 1285
4 1043 19 1204
5 1135 26 1335
6 1258 35 1575
7 1264 49 1336
8 1398 61 1521
9 1484 112 1620
10 1678 143 1551
11 1507 185 1586
12 1952 233 1918
13 4674 284 5815
14 2780 516 3928
15 4674 720 3839
16 3380 1378 3970
17 3810 1722 3610
18 4954 2341 4490
19 3278 2954 3915
20 3196 3417 3162
21 4154 3228 4222
22 3520 3800 3778
23 3678 3623 3456
24 3899 3300 3970
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MIWUINN 5 Ysea@nFnmmsnida BOD uazmanigdn Invesgaunis Tuaniiy

AUADUDIRAUNS IBTiaa1ee

NS CS NS+ CS

1381 (¥.) BOD MLSS BOD MLSS BOD MLSS

un./a.) un./a.) un./a.) un./a.) un./a.) un./a.)

0 400 3352 510 3500 450 3490
0.5 375 3573 490 3520 435 3512
1.5 330 3804 447 3705 390 3733

3 280 3915 390 3910 340 4100

6 160 4216 305 4300 290 4502

8 110 4671 212 4450 180 4710
24 15 5564 12 4900 18 6450

F/M ratio 0.07 0.1 0.08

0 800 3218 1100 3300 566 3573
0.5 745 3380 879 3375 528 3610
1.5 650 3599 760 3491 465 3884

3 510 3974 542 3700 380 4152

6 350 4321 318 4216 253 4520

8 227 4526 121 4888 170 5112
24 18 4988 14 5300 15 6840

F/M ratio 0.15 0.22 0.09
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MIINUINN 5 (AD)

NS CS NS+ CS

1381 (¥.) BOD MLSS BOD MLSS BOD MLSS

un./a.) un./a.) un./a.) un./a.) un./a.) un./a.)

0 2000 3780 1975 3610 2105 3893
0.5 1960 4100 1932 3920 1873 4075
1.5 1724 4427 1691 4298 1700 4481

3 1322 4706 1450 4500 1280 4837

6 917 5315 800 5280 762 5020

8 540 5900 420 6035 310 6115
24 20 7054 17 6850 14 6900

F/M ratio 0.33 0.32 0.33

0 12690 7450 10880 9412 11220 9320
0.5 9500 8325 9430 9980 9570 9987
1.5 6810 9590 8010 11000 8490 10295

3 6570 9680 6422 11200 7230 11030

6 5183 10540 2400 13500 2550 12610

8 2430 11300 1815 13985 2535 13150
24 579 12600 220 15526 372 14420

F/M ratio 0.99 0.76 0.76
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MIWUINA 6 HaMIAATIZHiaA1 BOD luiiudn — ssnanszuuiiniandenszeznauay

DINIAANE
- NS Cs NS +CS
L o4 TTEEnauay
UN BOD (un./a.) BOD (un./a1.) BOD (Wn./a.)
91N _ _ _
n out n out n out
12§79
1 6353 122 5600 68 7040 127
2 4520 130 6212 181 6900 94
3 7800 183 5850 75 6710 106.3
4 5015 98 4300 70 5330 72
5 5211 141 6423 92.2 6124 88
6 5420 154 5780 79 5500 81.8
7 5942 157 6100 150 5980 137
8 7108 220 6950 173 6788 157.9
14 4T

1 5432 73 6150 55 5711.5 47
2 6670 93.2 4203 67.2 6430.2 96
3 5900 69 3982 62.5 5922 58
4 4780 56 5046 83.5 5469 56.2
5 5225 60.5 5370 91 4542 40
6 6986 108 7245 145 6153 74
7 6135 87.6 5860 91 5409 67.8
8 5120 56 5784 89.5 6789.5 109.6
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- NS CS NS + CS
TR TR N Y
Un BOD (Wn./a.) BOD (Wn./a.) BOD (Wn./a.)
21N1H . . '
n out n out n out
16 %2 Tuq
3728 12 3688 15.4 3109 17
3900 14.5 3920 14 3550 19.6
4231 15 4390 16 4796 16
3650 13.3 3412 17.5 3814 14.3
4612 16 4561 19 4018 12
3589 17 3766 13 4502 18
4523 17.9 4657 16.6 4221 13
4872 18.5 4900 18.4 3900 15.4
20 #1114
5902 16 6348 15.3 5322 14
6100 16.2 5460 13 5550 14.2
5768 14.5 5700 13.6 6239 16.7
6234 15.9 4907 12 6785 16
6370 18.6 5230 15 6311 17.1
5600 17 5894 14.4 5962 15
6724 18 6197 16 5860 15.8
5580 16 6412 16.3 6203 15.6
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M51EUINN 7 Uszaninmmsmida BOD fszeznataueimanie) yedqaunsdudazysia

oo JLHZNDUAY NS CS NS +CS
o 91N1A % BOD remove % BOD remove % BOD remove
12 §2Tug
1 98.10 98.80 98.20
2 97.10 98.70 98.60
3 97.70 98.70 98.40
4 98.00 98.40 98.60
5 97.30 98.56 98.56
6 97.16 98.63 98.51
7 97.36 97.54 97.71
8 96.90 97.51 97.67
14 $2Tug
1 98.70 99.10 99.20
2 98.60 98.40 98.50
3 98.80 98.40 99.00
4 98.80 98.30 99.00
5 98.80 98.30 99.10
6 98.45 98.00 98.80
7 98.57 98.45 98.75

8 98.91 98.45 98.39
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oo 32EZIIA AN NS CS NS +CS
o 21N % BOD remove % BOD remove % BOD remove
16 2T
99.67 99.58 99.45
99.62 99.64 99.44
99.64 99.86 99.66
99.63 99.48 99.62
99.62 99.58 99.70
99.53 99.65 99.60
99.60 99.64 99.69
99.62 99.62 99.61
20 $2Tuq
99.73 99.76 99.74
99.73 99.76 99.74
99.75 99.76 99.74
99.74 99.76 99.76
99.71 99.71 99.73
99.70 99.76 99.75
99.73 99.74 99.73
99.71 99.75 99.75
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Lo JLELIAUAN NS CS NS +CS
H 21NF MLSS (un./a.) MLSS (un./a.) MLSS (un./a.)
12 $979
4309 3470 4294
4402 3518 4179
4429 3654 4285
4351 3717 4302
4556 3642 4292
4400 3548 4465
4431 3452 4590
4517 3761 4365
14 #2Tuq
4155 3874 4411
4387 4257 4795
4223 4389 4640
4496 4220 4551
4658 4566 4622
4792 4478 4735
4756 4625 4789
4699 4388 4824
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Lo JLELIAUAN NS CS NS +CS
H 21NF MLSS (un./a.) MLSS (un./a.) MLSS (un./a.)
16 #2114
4720 4239 4855
4792 4316 4730
4690 4689 4658
4793 4781 4703
4680 4503 4697
4871 4568 4577
4600 4690 4699
4527 4724 4729
20 2T
4603 4887 4829
4761 4985 4932
4795 4823 4763
4763 4795 4965
4836 4841 4854
4864 4460 4638
4785 4596 4772
4793 4677 4990




75

sz amsany tazmMsmau

¥o —uwana
w A = d’ a
M aeu 1 nne
da
Fo1uNNa
15z9amsdnm
o 1 9 d‘ o
aumaninnnsanuilagiu
d’ o (=%}
aoninuilagiv
NATUAAULAZ T AN1IHINT

=2 A Yo
NUMIANYIN ATy

UNANINTFUN NAHYUNYTA
Sudi 15 NOBAIAN 2524
NTUNNUNIUAT
Usaanasmameaasiuig
WNINMIGUINUIA

A o 9
meaeddlsala





