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Pattanapong Tichara 2009: Study of Performance of Highly Concentrated Synthetic
Wastewater Treatment by Membrane Bioreactor System. Master of Engineering
(Environmental Engineering), Major Field: Environmental Engineering, Department of
Environmental Engineering. Thesis Advisor: Associate Professor Chatdanai Jiradacha,

Ph.D. 106 pages.

The purpose of this paper is study of performance of wastewater treatment system by
membrane bioreactor (MBR). The research use the membrane filter pore size 0.5 microns.
Control HRT 2 days, 1 day and 0.63 day. Flow rate 10, 20 and 32 liters a day. And Organic
Loading are 1.33 kg-BOD/m3-day, 2.62 kg-BOD/m3-day and 4.14 kg-BOD/m3-day
respectively. The results indicated that BOD treating efficiency are 99.79%, 99.61% and
99.54%. COD treating efficiency are 95.84%, 93.49% and 94.10%. SS treating efficiency are
98.88%, 98.24% and 98.36%. And TKN treating efficiency are 91.20%, 75.13% and 74.47%

respectively.

Membrane fouling and cleaning of; HRT 2 days could be cleaned for 14 days a time,
HRT 1 day could be cleaned for 7 days a time and HRT 0.63 day could be cleaned for 2 days a

time.

This research indicated that MBR system can be treated highly concentrated synthetic
wastewater to high performance efficiency. However, declining of HRT to 0.63 day or organic

loading up to 4.14 kg-BOD/m3-day the membrane has fast fouling and will be often cleaned.

Student’s signature Thesis Advisor’s signature
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M319N 3 Aaauliani 9 o lugariaaig o

Criteria Plate Type  Spiral Wound Tubular  Hollow Fibers

Compactness + ++ - +++

Ease of Cleaning:

- in situ + - ++ -

- by back flush - - -(2) ++
Cost of module + +++ - -+
/\ P (feed - reject) - ++ e ++(1)
Dead volume + + - 4t
Quality of pretreatment required + - A+ -

HMYLNA - clear disadvantage +++ clear advantage

31: Osamu (2001)
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262  LUUND (Tubular Module)

v
an

A 9 ' 9 I3 A 1 [ <R a 9
Witumsiuurumuu sy 1Widlunasansanovuiaan tazdanald
L= @ £ A o ¥ A -4 [ ~ o 9 A g
molunednounianiasauauad nie lwesnata asgl 10 wagimihiilu

Y [ ] ag YA 1 9 9 gl
Tassassossuunumuusy Ylganualuszriemslsau vaglailuniseonvealin

k) g) a ] 9 19 @ @ oy o Y oy
azo1aade ihavazgnguiudn Tl lunedeanuduussduueainh 1@ luegatheainse

] Y
FuHUL ULz NesesUeen lgneuen tesnnmataiaunsainnuazoinldie

KR a P AAa v A dgl <
sl lunsainimsgadunaausa (Applegte, 1994)



27

-

e

B e il Rl L
s SR e e
e,

e

M 10 Tugauuuve

4
NN Osamu (2001)
2,63  uuudulenais (Hollow Fiber Module)

v M g J v a & 24~
!,mJ!,‘]JiuLL‘U‘ULﬁuGl&lﬂaﬁﬂﬁlzuwﬂﬂmﬂﬂmmﬂmﬁﬂumﬁlfuﬁlu (“]5\‘]1]9'3']1]
o ) % v 3 @ o
Wu']lﬁﬂ\‘] 0.1 lli]ﬂﬁ'f‘]u) ‘V]’]Iﬂﬂﬂ']'iu'lllllll‘i.]ﬁuu‘].l‘]_llé’}uﬁlﬂﬂa'NiJTﬂJﬂi'JilﬂunJuﬂJﬂ ) LaSNDNY
I~ A 9 A o o Y} v S o 2L a o Y Y £
lﬂugﬂlﬂ@ﬂu'] ﬂﬁ@ﬂjg ‘]Ja']ﬂﬂ\iﬁﬂqsu']ﬂsu@%ﬁuiﬂﬂquﬂ Qﬂﬁﬁ\?ﬁﬂﬁaagﬂ‘ﬂﬂquiﬂﬂ'IUW‘uq
a dy ] 3’ A Aa A 3 A A [
llllll‘]_lﬁuG]fuﬂutﬂﬂJ']gﬂ‘]Ju']ﬂUV]jJﬂ'ﬂjJﬁﬂﬂﬁﬂ ﬂi’f]mm!,l,slmlﬂ’e)ﬂuqq IWIIEITUBDIIINUUIA

Tngy hldlTemeagadulaies nazdeimmsadagiuuumsnelugaldanaednumsuay

g’ Yy 9 o [ A
Houwindrldnaeanyme asgii 11



28

B
i J!"l,.‘-

a1 () Tugasuudulonads @) wuswdulonais

A}: Osamu (2001)
264 LUV (Spiral Wound Module)
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Water Groundwater Sea Water Industrial Domestic
Membrane Surface water Brackish water wastewater Wastewater
Microfiltration - Industrial -Pretreatment - Membrane - Membrane
(MF) water for RO Separation Separation
treatment Activated sludge Activated sludge
- Tap water - Wastewater
treatment treatment and
- Pretreatment reclamation for
for RO re-use
Ultrafiltration - Industrial - Wastewater
(UF) water treatment and
treatment reclamation for
- Tap water re-use
treatment
Reverse Pure water Pure water - Treated
Osmosis clarification clarification wastewater
(OR) - Tap water - Tap water reclamation
treatment treatment

A}: Osamu (2001)
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pH
I oo — ” ” ”
(*Euﬁ) un IRIG( 2MNIINTE 0MNIINTE 0MNIINTE
11 U5590 1.33 VTN 2.62 VTN 4.14

0 24-11-2008  6.12 8.26 8.45 8.46
2 26-11-2008  6.19 8.27 8.35 8.36
4 28-11-2008  6.07 8.24 8.52 8.55
7 01-12-2008  5.56 8.39 8.47 8.48
9 03-12-2008  5.96 8.36 8.55 8.52
11 05-12-2008  6.13 8.40 8.50 8.55
13 08-12-2008 6.19 8.42 8.48 8.58
16 10-12-2008 6.16 8.38 8.49 8.52
18 12-12-2008  6.13 8.40 8.50 8.55
20 15-12-2008  6.19 8.42 8.48 8.58
23 17-12-2008  6.16 8.38 8.49 8.52
25 19-12-2008 6.16 8.38 8.49 8.52
Aunde 6.09 8.36 8.48 8.52

Max 6.19 8.42 8.55 8.58

Min 5.56 8.24 8.35 8.36

SD 0.18 0.06 0.05 0.06
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BOD
v oo, DAIINITTUIIND 93105 PATINTLUIIND
tam 2,7 Rl

Gui) 1.33 UIIN 2.62 4.14

szans seans szans
mg/L mg/L mg/L mg/L
DN DN DN
0  24-11-2008  2,526.00 625  99.75% 1625 99.36%  13.75  99.46%
2 26-11-2008  2,663.00 670  99.75% 1370 99.49% 1580  99.41%
4 28112008 2,440.00 540  99.78% 13.60 99.44%  10.75  99.56%
7 01-12-2008  3,166.00 350  99.89% 11.60 99.63% 1575  99.50%
9  03-12-2008  3,300.00  5.00  99.85% 13.00 99.61% 1825  99.45%
11 05-12-2008  3,206.00  3.50  99.89% 1270 99.60%  16.80  99.48%
13 08-12-2008 2,850.00  8.00  99.72% 16.00 99.44%  19.50  99.32%
16 10-12-2008  2,125.00 13.00 99.39% 10.50 99.51%  16.50  99.22%
18 12-12-2008  3,206.00  3.50  99.89% 1270 99.60%  16.80  99.48%
20 15-12-2008  2,850.00 8.00 99.72% 16.00 99.44% 1950  99.32%
23 17-12-2008  2,125.00  13.00  99.39% 10.50 99.51%  16.50  99.22%
25 19-12-2008  2,125.00 13.00  99.39% 10.50 99.51%  16.50  99.22%
AURAY 271517 740  99.70% 13.09 99.51% 1637  99.39%
Max 3,300.00 13.00 99.89% 16.25 99.63%  19.50  99.56%
Min 2,125.00 350  99.39% 10.50 99.36%  10.75  99.22%
SD 449.50  3.72 2.14 2.39




i Y
a d o 1 o W
ﬂ]‘iNN‘I«!'Jﬂﬁ n3 wmmswwmfﬁaﬁ (COD) DU IWIUNTUIUA

80

COD
Ao ' e IEREREF PATINILUTIND  BATINTLUIIND
i) ui i UIINN 1.33 2.62 4.14
Yszand Uszand Uszand
mg/L mg/L mg/L mg/L
AN N N
0 24-11-2008  3,648.00 27290 92.52% 37290 89.78% 356.80 90.22%
2 26-11-2008  3,308.00 289.00 91.26% 389.00 88.24% 356.70 89.22%
4 28-11-2008  3,264.00 164.00 94.98% 276.80 91.52% 164.00 94.98%
7 01-12-2008  4,440.00 120.00 97.30% 220.00 95.05% 180.00 95.95%
9 03-12-2008  4,200.00 160.00 96.19% 240.00 94.29%  200.00 95.24%
11 05-12-2008  4,200.00 180.00 95.71% 280.00 93.33% 240.00 94.29%
13 08-12-2008  3,950.00 110.20 97.21% 122.30 96.90% 194.43  95.08%
16 10-12-2008  2,950.00 9490 96.78% 118.04 96.00% 110.17 96.27%
18 12-12-2008  2,480.00 112.00 95.48% 148.00 94.03% 136.00 94.52%
20 15-12-2008  2,760.00 104.00 96.23% 148.00 94.64% 168.00 93.91%
23 17-12-2008  2,692.00 46.83 98.26% 124.88 9536% 117.07 95.65%
25 19-12-2008  2,575.00 46.80 98.18% 187.32 92.73%  156.10 93.94%
Aundy 337225 14172 95.84% 218.94 93.49% 198.27 94.10%
Max 4,440.00 289.00 98.26% 389.00 96.90% 356.80 96.27%
Min 2,480.00 46.80 91.26% 118.04 88.24% 110.17 89.22%
SD 699.59  76.97 95.14 82.26
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SS
Ao ' Tude  oasInszusINn  BATINSLUITINA  OATINTZUTINA
Guid ui i 1.33 2.62 4.14

Uszand Uszand Uszand

mg/L mg/L mg/L mg/L

N N N

0  24-11-2008 510.00 11.00  97.84%  18.00 96.47% 1500  97.06%
2 26-11-2008  680.00 10.00 98.53%  12.00 98.24%  13.00  98.09%
4 28112008 790.00 12.00 98.48%  18.00 97.72%  18.00  97.72%
7 01-12-2008  600.00  3.00 99.50% 6.17 98.97%  12.67  97.89%
9 03-12-2008  520.00  3.17 99.39% 8.67 98.33%  13.50  97.40%
11 05-12-2008 440.00 500  98.86% 820  98.14% 1100  97.50%
13 08-12-2008  590.00  8.50 98.56% 3.80 99.36% 6.30 98.93%
16 10-12-2008 520.00 10.00 98.08%  4.70  99.10%  7.00  98.65%
18 12-12-2008 560.00  4.00  99.29%  11.00  98.04%  7.00  98.75%
20 15-12-2008  470.00  5.00  98.94%  18.00 96.17%  3.00  99.36%
23 17-12-2008 370.00 1.50  99.59%  3.67  99.01%  1.83  99.51%
25 19-12-2008 380.00  2.00  99.47%  2.67  99.30% 217  99.43%
Aundo 53583 6.26  98.88%  9.57  98.24% 921  98.36%
Max 790.00 12.00 99.59%  18.00 99.36%  18.00  99.51%
Min 37000  1.50  97.84%  2.67  96.17%  1.83  97.06%

SD 12041 3.79 5.84 5.39




82

4 =] 1 1
ﬂ'li'l\‘lN‘Ir!'Jﬂ"?l N5 WAYDIAUDULDALDELDE (MLSS) PFIUATIUNTNAADULALTINTNAAD

MLSS (mg/L)
M o 2
Gui) lal B931A3LUITNN 9M31MNILUITNN B9131AILUITNN
1.33 2.62 4.14

0 26-09-2008 2,000 2,000 2,000
7 03-10-2008 2,400 3,800 4,400
14 10-10-2008 3,000 5,400 6,250
21 17-10-2008 3,450 6,800 7,800
28 24-10-2008 4,250 8,050 9,650
35 31-10-2008 4,850 8,900 11,100
42 07-11-2008 5,400 9,500 12,650
49 14-11-2008 6,130 10,100 14,600
58 21-11-2008 6,560 11,000 16,500
0 24-11-2008 7,180 11,580 18,040
2 26-11-2008 7,680 12,480 19,533
4 28-11-2008 8,550 13,420 21,267
7 01-12-2008 9,540 13,875 23,140
9 03-12-2008 10,250 14,225 24,800
11 05-12-2008 11,240 14,910 27,120
13 08-12-2008 11,450 15,450 28,800
16 10-12-2008 12,250 15,825 30,500
18 12-12-2008 12,860 16,290 31,650
20 15-12-2008 13,275 16,875 32,500
23 17-12-2008 13,525 17,175 32,650
25 19-12-2008 13,625 17,350 32,750
Aumds 8,069.76 11,666.90 19,414.29
Max 13,625.00 17,350.00 32,750.00
Min 2,000.00 2,000.00 2,000.00

SD 3,948.81 4,555.47 10,176.76




a a ¢ o (a o
MINNUINN N6 WAUAITIZHIDULLDALDALDE (MLSS) Glui]\‘]ﬂg]ﬂiﬂ!"ﬁ’)ﬂWW

MLSS (mg/L)
A L
Gui) un $nIINITUTIND CEPRRRERTERIITY CEPRRREEATERVL
133 2.62 4.14

0 24-11-2008 7,180.00 11,580.00 18,040.00
2 26-11-2008 7,680.00 12,480.00 19,533.00
4 28-11-2008 8,550.00 13,420.00 21,267.00
7 01-12-2008 9,540.00 13,875.00 23,140.00
9 03-12-2008 10,250.00 14,225.00 24,800.00
11 05-12-2008 11,240.00 14,910.00 27,120.00
13 08-12-2008 11,450.00 15,450.00 28,800.00
16 10-12-2008 12,250.00 15,825.00 30,500.00
18 12-12-2008 12,860.00 16,290.00 31,650.00
20 15-12-2008 13,275.00 16,875.00 32,500.00
23 17-12-2008 13,525.00 17,175.00 32,650.00
25 19-12-2008 13,625.00 17,350.00 32,750.00
fh!fﬂ?;ﬁl 10,952.08 14,954.58 26,895.83

Max 13,625.00 17,350.00 32,750.00

Min 7,180.00 11,580.00 18,040.00

SD 2,296.40 1,875.89 5,400.98
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a Jd o 1 o o
ﬂ]‘iNN‘I—ﬂﬂﬁ n7 wmmiwwﬁﬁmﬁ (TDS) U2IUINIUNTUIUA

TDS
dude  dasIsTUIINN BAIINETUIIYN OAITINITZUIINN
(?S%) i i 133 2.62 4.14
szan szdn szan
mg/L mg/L - mg/L - mg/L -

T T M
0 24-11-2008  5,350.00  4,890.00  8.60% 4,960.00  7.29% 5,120.00  4.30%
2 26-11-2008  5,270.00  4,180.00 20.68%  4,550.00 13.66%  4,810.00  8.73%
4 28-11-2008  5,990.00  5,260.00 12.19%  5,630.00 6.01% 5,820.00  2.84%
7 01-12-2008  5,990.00  5,590.00  6.68% 6,000.00 -0.17%  6,060.00 -1.17%
9 03-12-2008  6,310.00  5,810.00  7.92% 6,310.00  0.00% 6,260.00  0.79%
11 05-12-2008  5,890.00  5,640.00  4.24% 5,980.00 -1.53%  6,060.00 -2.89%
13 08-12-2008  5,380.00  5,000.00  7.06% 5,130.00  4.65% 5,400.00 -0.37%
16 10-12-2008  5,560.00  5,350.00  3.78% 5,300.00  4.68% 5,450.00  1.98%
18 12-12-2008  5,620.00  5,260.00 6.41% 5,400.00 3.91% 5,490.00 2.31%
20 15-12-2008  5,740.00  5,340.00 6.97% 5,540.00  3.48% 5,580.00  2.79%
23 17-12-2008  5,600.00  5,360.00  4.29% 5,560.00  0.71% 5,600.00  0.00%
25 19-12-2008  5,560.00  5,410.00  2.70% 5,680.00 -2.16%  5,800.00 -4.32%
ﬂlnﬂéﬁl 5,688.33 525750  7.63% 5,503.33  3.38% 5,620.83  1.25%
Max 6,310.00  5,810.00 20.68%  6,310.00 13.66%  6,260.00  8.73%
Min 5,270.00  4,180.00  2.70% 4,550.00 -2.16%  4,810.00 -4.32%

SD 307.74 423.58 483.53 412.47
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d' a d o oy 1 o W
MINNUINT NS wmmawwmmmﬂﬂ% (EC) v 1#UMsuIUa

EC

el o 2 v - 9931ILUITNN 99315 8A31NTLUITNN
(i) o s 133 V3TN 2.62 414
ms/cm ms/cm ms/cm ms/cm
0 24-11-2008 10.65 8.63 10.12 10.26
2 26-11-2008 10.53 8.35 9.11 9.63
4 28-11-2008 11.98 10.53 11.27 11.65
7 01-12-2008 11.99 11.18 11.98 12.10
9 03-12-2008 12.64 11.61 12.61 12.52
11 05-12-2008 11.59 11.25 11.69 11.75
13 08-12-2008 11.24 10.01 10.27 10.80
16 10-12-2008 11.01 10.80 10.87 10.91
18 12-12-2008 11.04 10.68 10.88 10.93
20 15-12-2008 11.05 10.65 10.87 10.95
23 17-12-2008 11.30 11.02 11.20 11.28
25 19-12-2008 11.48 11.10 11.23 11.32
A 11.38 10.48 11.01 11.18
Max 12.64 11.61 12.61 12.52
Min 10.53 8.35 9.11 9.63
SD 0.60 1.02 0.91 0.79
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$ a d < cf} 1 o w
ﬂ]i]@ﬂu?ﬂﬁ N9 Waﬁlﬂﬁ’]gﬁﬂqﬁml@u (TKN) U23UIWIUNITUIUA

TKN
an dude  dmsimszusinn BNIINITLVITNN BNIINITLVITNN
2 d‘
i) un 1 1.33 2.62 4.14
1J52dn5 1J52@n5 1J52@n5
mg/L mg/L mg/L mg/L
NN N N

0 24-11-2008 265.20 15.40 94.19% 82.60 68.85% 51.80 80.47%

2 26-11-2008  276.40 16.80 93.92% 86.80 68.60% 64.40 76.70%

4 28-11-2008 235.20 11.20 95.24% 60.40 74.32% 86.80 63.10%

7 01-12-2008  266.00 25.20 90.53% 67.20 74.74% 66.00 75.19%

9 03-12-2008  263.20 15.60 94.07% 71.40 72.87% 68.00 74.16%

11 05-12-2008 266.00 15.40 94.21% 74.20 72.11% 52.20 80.38%

13 08-12-2008  238.00 17.40 92.69% 84.60 64.45% 65.80 72.35%

16 10-12-2008 198.80 24.40 87.73% 80.40 59.56% 56.40 71.63%

18 12-12-2008  237.60 33.60 85.86% 44.80 81.14% 67.20 71.72%

20 15-12-2008 251.20 28.00 88.85% 22.40 91.08% 56.00 77.711%

23 17-12-2008 234.40 28.80 87.71% 32.80 86.01% 62.40 73.38%

25 19-12-2008 245.60 26.00 89.41% 30.00 87.79% 56.80 76.87%

ALRAY 248.13 21.48 91.20% 61.47 75.13% 62.82 74.47%
Max 276.40 33.60 95.24% 86.80 91.08% 86.80 80.47%
Min 198.80 11.20 85.86% 22.40 59.56% 51.80 63.10%

SD 21.27 7.00 23.15 9.54




$ a d 1 c?} 1 o w
msnwmnﬁ n10 Wﬁ?tﬂi?%ﬁﬂnlﬂﬂ\liulﬁﬂ (NH3) VBIUIWIUNITUIUA

NH,
a o 4 Uiy BNIINTE BNIINTE PATINTY
. Tuh
(Yui) i UIINN 133 UIINN 262 UIINN 4.14
mg/L mg/L mg/L mg/L
0 24-11-2008  127.00 2.80 79.80 43.40
2 26-11-2008  145.00 2.80 82.60 32.30
4 28112008  168.00 5.60 114.80 63.64
7 01-12-2008  132.40 4.20 91.00 86.80
9  03-12-2008  128.80 1.40 117.60 92.40
11 05-12-2008  117.60 2.80 106.40 89.60
13 08-12-2008  114.80 3.80 107.80 99.40
16 10-12-2008  156.80 6.00 120.00 95.20
18 12-12-2008  128.80 11.20 68.00 47.60
20 15-12-2008  129.20 8.40 68.40 42.00
23 17-12-2008  150.40 1.40 34.00 29.80
25 19-12-2008  150.40 1.40 36.00 29.80
Andy 137.43 4.32 85.53 62.66
Max 168.00 11.20 120.00 99.40
Min 114.80 1.40 34.00 29.80
SD 16.40 3.03 29.83 28.14
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$ a d 1 c?} 1 o w
msnwmnﬁ n11 wmmmwm"lumm (NO3-N) VDIUINIUNTTUIUA

NO,-N
a o 4 . BNIINTE BNIINTE N3INTY
L4 N UnFe
(un) U3INN 1.33 UIINN2.62 VTN 4.14
mg/L mg/L mg/L mg/L
0  24-11-2008 1.59 10.22 1.73 1.97
2 26-11-2008 2.33 8.55 2.55 2.83
4 28-11-2008 3.27 6.69 3.50 3.64
7 01-12-2008 2.85 4.08 2.88 2.95
9  03-12-2008 3.10 4.99 2.94 2.77
11 05-12-2008 3.21 5.15 3.10 3.10
13 08-12-2008 6.33 6.63 6.49 6.30
16 10-12-2008 6.63 6.60 6.38 6.00
18 12-12-2008 8.57 10.85 8.20 3.46
20 15-12-2008 8.11 9.81 7.80 3.71
23 17-12-2008 8.55 10.56 7.96 2.74
25 19-12-2008 7.56 12.33 6.99 2.73
Andy 5.17 8.04 5.04 3.52
Max 8.57 12.33 8.20 6.30
Min 1.59 4.08 1.73 1.97
SD 2.68 2.70 2.45 1.32
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4 a g 4 0,, 1 o
MIWINTA N12 WaAAs1zH T lasn (NO,-N) veniumsiinia

NO,-N
el v 2 dude  dasimIzusINn  SATINSTUIINN  6ATINITTUIINN
(uih) w 14N 133 2.62 4.14
mg/L mg/L mg/L mg/L
0  24-11-2008  0.002 1.238 0.017 0.002
2 26-11-2008  0.003 1.238 0.026 0.003
4 28-11-2008  0.007 1.237 0.016 0.002
7 01-12-2008  0.009 0.891 0.029 0.003
9 03-12-2008  0.006 0.967 0.008 0.001
11 05-12-2008  0.006 0.928 0.008 0.001
13 08-12-2008  0.003 0.380 0.033 0.009
16 10-12-2008  0.004 0.670 0.049 0.010
18 12-12-2008  0.037 0.593 0.038 0.038
20 15-12-2008  0.037 0.634 0.063 0.067
23 17-12-2008  0.005 0.190 0.098 0.038
25 19-12-2008  0.003 0.240 0.072 0.073
AnaY 0.010 0.767 0.038 0.020
Max 0.037 1.238 0.098 0.073
Min 0.002 0.190 0.008 0.001
SD 0.013 0.377 0.028 0.027

&9



AM1319WUINA P13 Transmembrane Pressure (PSI)

nan Transmembrane Pressure (PSI)

3

un) $ATIMIZUTINN 133 BATINIZUIINN 262 OATINTZUTINN 4.14

0 24-11-2008 - 21.00 - 2900 - 35.00
2 26-11-2008 - 25.00 - 39.00 - 73.00
4 28-11-2008 - 34.00 - 47.00 - 38.00
7 01-12-2008 - 4200 - 63.00 - 71.00
9 03-12-2008 - 47.00 - 25.00 - 35.00
11 05-12-2008 - 55.00 - 37.00 - 69.00
13 08-12-2008 - 67.00 - 53.00 - 33.00
16 10-12-2008 - 23.00 - 23.00 - 70.00
18 12-12-2008 - 27.00 - 3500 - 41.00
20 15-12-2008 - 3500 - 65.00 - 66.00
23 17-12-2008 - 46.00 - 26.00 - 36.00
25 19-12-2008 - 58.00 - 38.00 - 69.00
Aunde - 40.00 - 40.00 - 53.00

Max - 21.00 - 23.00 - 33.00

Min - 67.00 - 65.00 - 73.00

SD 14.99 14.28 17.58




v v
MWD n14 UTasihiunisiiia

1301

v
15110519 IUMTUITA,V (Liters/day)

G T B9131A13LUITNN 99131ILUITNN 9131ILUITNN
1.33 2.62 4.14
0 24-11-2008 11.00 22.00 34.00
2 26-11-2008 10.00 19.50 36.00
4 28-11-2008 9.50 16.50 34.00
7 01-12-2008 9.50 20.00 26.00
9 03-12-2008 9.00 18.00 25.50
11 05-12-2008 8.50 16.00 26.00
13 08-12-2008 8.00 21.00 33.00
16 10-12-2008 10.50 18.50 33.50
18 12-12-2008 10.00 20.00 34.00
20 15-12-2008 10.00 16.50 26.00
23 17-12-2008 9.50 21.00 25.50
25 19-12-2008 9.00 19.50 26.50
Aundo 9.54 19.04 30.00
Max 11.00 22.00 36.00
Min 8.00 16.00 25.50
SD 0.84 1.96 4.33
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1. Yoyanammiinae

v v
MmN V15 Jeyaqunmiinde Tssnugaamnssumlsgilermns
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1A = <
A1 loa IGRIGEY
d’ d‘ a Y d' a a A a Aa o
Foao1un/15901u guannan (Haansw/ (Haansu/
ans) ang)
35N Wude (Usznalne) $1a Jaualssal 1.200 103
1] bl
Aa v = Yy o W =
VIEN a1 113U Yo 100 ninusgal 1,745 135
vsEN wsila 15U e Ua1 wiln Aaulsgi 2.488 350
V3N 101%e 1l Fia $ine Aalsgi 345 19.5
o a 2
A151WaNY Houdu 1,560 -
NIUAIVALANH* Tsanuulsgennng 1,800 -
N3 159NUgAEINNTIN* Tsanuulsgenng 1,500 -
U c‘> ' Y
AYIFA-A1ga 3452488  (Avenuuuly
mﬁ " 1,520 =2,500 Wn./a)

@ d
n: * = AU NN INTANN

2. MINUVVYANITNAND

Y 0 ) ~ 3 Y
mﬂmaga“lumﬂwmﬂ . 1!'IJJ'IL‘]JifJ‘llmfJ‘llLLE‘]%L‘]JL!“U@Qﬁiﬂﬂ']iﬂﬁ%ﬂ']ﬂ!ﬂ']iﬂ']ﬁ%

A

AIUNTINVL

@ g‘ 2 9y
aﬁﬁqqﬂauqlﬁﬂlmqjgﬂﬂ, Q

Y
o A

1A 2 Y 1
1 ‘]JI?JﬂﬂJENMWLﬁEJHﬂEIi%‘U‘U, S,

£4
o A

1 = =
1 Uiﬂﬂmﬂﬁu']ﬂﬂﬂﬂﬂmﬂigﬂﬂ, S

- d
J38INNNNY (HRT)

FANINAADIN 1

9
wWhgszuugansnaneslddene T

= 0.63

20

0.032

2,500

A1.3./71
un./a.
un./a.

A0

un./a.
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FANINATDIN 2 = 1 Tu
ANIINAADIN 3 = 2 gl
v
1 a 4
A1 Yield Coefficient mau%@aum%,Y = 0.3 nn./NN.
A19NTINTHANIAIVDITLUL, kd = 0.06 AU
1. Dufuriuae (Raw Wastewater Tank)
o v S A o
8951 Iam e udenTzu - 0.032 V.4
Y
AMHUANAINNTIVDINT = 5 o)y
4

faijuag 181t = 0.16 21).3).
A Y v a
wenlwoaviia - 200 ang

AR AL

2.1 #1171 BOD %919 Effluent (S)
ANAUNIT
S = ks(1+kd* Gk)
Ge(u,.. —kd)-1

= 60 (1+0.06*ce)
@ (5-0.06)-1

= 0.73  un/a <20un./a(OK.)

2.2 vilseansnmuesszuy (E)
NAUMT
E = (So - S) *100
So
- (2,500-0.73)*100

2,500

= 99.97 %



2.3 141ﬂ?mmLcﬁy@@ﬁum?ﬁuﬁa@ummﬁ (MT)
NNANNS
MT = YQ Bk (So-9)
(1+kd* Ek)
= 0.3*0.032* e (2,500 — 0.73)

(1+0.06* ce)

= 400 A5Y-MLVSS

2.5 w5y MLVSS Tudaaueimea (X)

Y
v Aa o

fmualsuasvesdanueinie Iuvanead S UAAAY Microfiltration

Yy v =2 a cf} a =4
Membrane %Sillﬂ NINO0Smx8170.5man0.5m (mwwﬂimmmmmﬂaumﬂ

Q

A 1w a
NIDNINUY 0.125 aU.u. (125 9619))

ANAUNIT
MT, = Xi*V
v &
JUU
X, = MT,
v
= 400 N31.-MLVSS
0.02 AV,
= 20,000 Un./a-MLVSS

1 v 3 [ A
2.5 HIAIANNNNUUDIDUANDINIA (HRT Y159 8)

NNTUNIT

6 -

<

Il
=
=
N
)
=
=

o
(=
(98
[\
o)
=
=
>
e
=
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2.6 1A F/M
NNAUNT
F/M - S,

Ox

= 2,500 N51.-MLVSS

0.63*20,000 v,

- 0.2
2.7 ajlszvuioed
MINWUINN V16 A10DNLLUYANAADA

80131 Q HRT S E MT X

ME W W mgh) ) @) mgn) M
UFINN

1.33 10 2 073 99.97 125 6,250 0.2
2.62 20 1 073 99.97 250 12,500 0.2
4.14 32 0.63 073 99.97 400 20,000 0.2

3. MstAne 1M
WIAMANNADINITOBNFIUYBIATOUNIIATUBUFIEA (CBOD)
CBOD = Q(S,-S)((BOD,/BOD, )*1,000)
— 1.42QY(S,-S)((1+kd F)*1,000)
= 0.032(2,500-0.73)/(0.68*1,000)
— 1.42%0.032%0.3(2,500-0.73)/((1+0.06*ce)*1,000)

= 0.12  kg-02/7
4. mumsu"luiﬂﬁlmmfﬁ'u

Q = Average daily flow rate (m’/d)

0.032 21.1.99U
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S = Effective area of membrane cartridge
= 0.08 m’/ cartridge

F = Design flux rate for average daily flow rate
- 0.4 m’/m’/ d

onldgauiusu 1 gaaetuaneINIA
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MNEUINN A3 (ATOUANDINA

AC—=DC ADAPTORSA. |

. INPUT: AC.220V. 50/60Hz .
) OUTPUT :DC 4.5 -12V

MWHLINN A4 Adaptor yan LA Tl
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MWHUINA A10 § Desicator
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MNHUINN A12 Hot Plate
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MNHUINN A13 1ATD999
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