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Bouzavarn Sutrathada 2008: Design Criteria Selection for Distillery Wastewater
Treatment by Upflow Anaerobic Sludge Blanket. Master of Engineering
(Environmental Engineering), Major Field: Environmental Engineering, Department of
Environmental Engineering. Thesis Advisor: Associate Professor

Winai Liengcharernsit, Dr.Eng. 80 pages.

The purpose of this research was to study the efficiency of wastewater treatment for
distillery in different COD loadings. First, the wastewater was treated in fermentation reactors
(acid tanks) for 22 days. In fermentation, hydraulic retention time (HRT) 8-22 days was
observed. Each acid tank had HRT 3.5 days. After that the wastewater was treated by Upflow
Anaerobic Sludge Blanket (UASB) which had 3 different COD loadings at 3.32, 6.63 L& 9.95
kg COD/m’.d. Each UASB reactor had HRT 1.42 days and volume of the reactor was 204 L.

The result showed that the suitable HRT for fermentation reactor was 18.5 days because
Volatile fatty acids, Alkalinity and pH had just started to stability. For UASB system, the
suitable COD loading was 3.32 kg COD/m’.d as the high efficiency of COD removal and high

volume of biogas. The other alternatives were 6.63 La% 9.95 kg COD/m’.d, respectively.
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Design Criteria Selection for Distillery Wastewater Treatment

by Upflow Anaerobic Sludge Blanket
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3.2 ﬁ’mﬁﬁ?&nuuuﬁ@ (Plug-flow reactor)
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2.5 K.Cr,0,
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U

(mg/L as CH,COOH)
[~4 U \l \l d‘ \l d‘ \l \l o'
AUNVAIVENS Ay audeuuy  Mgaga Mg
NG
oy = d‘ 9 [ 9) d‘
Wudendngaeasansan 1 22371 1,532 25,650 19,950
Y v ]
Hudenoonnndiadansan 1 27,368 2,386 31,800 22,575
Y v ]
HudeNoonndIadansan 2 29,465 1,830 32,700 26,280
Y v ]
HuFeNoonNaI8319nIAN 3 30,604 1,993 33,600 27,525
Y v ]
Hudenoonnndiadnanian 4 32,608 1,742 35,220 29,025
d‘ 9 A d? % 1
M99 7 SpgazMINNAUVDINTA lfuszivede
msifSaumeuszyig Aungy  aduauuy
WA
P A o d oA A o 9 K
Wudeningneasensan 1 dutindeNoonnngadsansan 1 17.96 5.65
J a A o 9 A o o404 v 9 A
udeNoonnoeasensai 1 nuludeneonndIasansan 2 7.20 3.86
J a A o 9 A o o404 v 9 A
udeNoonnoeas19nsai 2 nuLudeNeonINHIANNTAN 3 3.65 3.33
Jd a A o 9 A o o404 v 9 A
HudeNoonnoeas9nsai 3 nutudeNeonNHIasaNTAN 4 4.55 3.83

o3| 1 { A Y g’ ' '
anmuanuiluaei@uIdnuindenowdngszun Tasmsldlaa 1w (NaoH) 1

U5z Tewrinnlumssnmanuiunsa-alussuuade wensa luiiusziedie lusz Ui

£ < A 99 g o o oA A £ ' =
VY (91919 8) elvdszeznaimanuiniu@enuniu uamsilasuulasvesanimanu

@ S a AL g ' o ' = Aa 4 v o
!ﬂu@’]\i‘luu’uﬁﬂlwumuui’)ﬂﬂfJ’]ﬂjﬂlrlGUNLliglﬂfJQ’]ﬂ jjllﬂQﬂj’nll!ﬂSﬂijuﬂ!ﬂﬂmu@aﬂ‘luﬂﬂ
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dl 9 ]

! 1 I J 09; [ {
maan 8 manmanuuanluindeningszuunazeonandeaiiansail, 2, 3 uaz 4

U

(mg/L as CaCO,)
ANV aumds  dmudsuwy  migiga Adige
NI
hideiiihddiatensad | 17,340 1,333 19,350 15,000
Yhidefieenndeatiansaii | 19,019 567 19,750 17,700
yhidefieenndeatiansad 2 19,371 558 20,200 18,200
Thidefieenndeatiansad 3 19,789 554 20,900 18,900
ihidefieenandeatiansadi 4 20,121 563 21,350 19,200

1 J IS 1 1 ' o
A1 pH ‘W?i’]ﬂ”lf"l’ﬂllL']Juﬂiﬂ-ﬂ”lﬂﬁ]g'ﬁ\iNaG’]E’Jﬂ"liTlN”IusUﬂQLL']Jﬂﬁﬁﬂ‘luix'l_lllﬁ%l”lﬂﬂiﬂ

A v

{HO9INTZUVES NNIAL

'
o v A

< o a == = 3 dy U
G]QTJS$ﬁ\‘]ﬂﬁ”lﬂmlWﬂL!ﬂﬂ“ﬂuﬂﬂl@ﬂlmﬂV]ﬁﬂ msany luasainuN

v Y
~

s o g’ a A = 1 o A 1
NIzeznaIMINUANUUTENUIUAUM pH 9zaaf1a tazmsilasuuilasvesa pH Tuszuy
AN 1IN 9 nuAisonguai1anIanie Acidogenesis Bacteria @1M150NUABA1 pH N1aRA
c; YR 1 A A 1 9 = 1 1 [ U Y 1 A A
daslang s uanuaiisonquaiieiimu bigunsanua pH aenan1d a1 pH Nivanzaude

o Aa 1 1 o v &
6.8-9.2 (UBINA, 2548) MIAIVANTLUVATWNTANY I A15AAAIVDIAT pH FUWUT 1ATAT

v Y v
fumsiuvHveInsa luiussveds aanIwn 8

d‘S)l [

! 1 I J 09; {
M 9 manuiunsa-anluindeningszuvuazesnandiasansail, 2, 3 uag 4

U

ANV amds  anadeauu mgiga  menga
WA

defidhdfiadunsai 1 6.69 0.38 7.78 6.14

Yhidefieenndeatiansaii | 6.22 0.20 6.54 5.84

yhidefieenndeatiensad 2 6.10 0.17 6.37 5.74

Thidefieenndeatiansad 3 6.05 0.12 6.20 5.75

AFeN00NNHIAT19INTAN 4 6.03 0.10 6.16 5.79
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O VFA (mg/L as CH3COOH)

|

11.5

18.5

g o : = [
FZYSLINUNUNNUUTEY (IU)
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O Alkalinity (mg/L as CaCO3)

6.80
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6.20
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43

pH

UpH

Y v o 1 &Y ] < 1 J [ J
ﬂTWﬁ 8 ﬂ’ﬂllﬁNWHﬁi%ﬁ’)NﬂiﬂulsllﬂJuﬁgl‘ﬁ‘iNWEl anmanuuas tazmanudunin-a

YOITTVUAT19INIA

1 Y 9 a ~ g’ 2 W =~ = 9 A
t’fﬁ]uﬂﬂuL“lliJGUWU’ENﬁﬁfJ‘L!‘V]ﬁEIGI,MMMN’J@GI,L!Eﬂﬂlﬂﬂsﬁjﬂﬂaﬂaﬂu@ﬂNWﬂ ¥\3)

lSeuMsufuenIINMIaFIInIALIN d9a151990 10 Uszaninmvesdaaiansalumsnida

AIOUNTSMASNIZEZIAUAUND 11.5, 15, 18.5 a 22 1 1M1 0.40%, 4.30%, 1.26% LAz

o w { S o oy @ a a 4 {
2.45% 91U ﬁi$ﬂ$l3ﬁ1ﬂ1ﬁlﬂﬂﬂﬂu1lﬁﬂ 159U ﬂ5lﬂﬂﬂWiﬁﬂﬁQﬂJ@ﬂﬁWi@ucﬂgEllﬂﬂﬁq@
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a 1A = 3’ A A Y o Y =
M1319N 10 mmiaﬂiummawmqsm‘uuazaaﬂmﬂmﬁsnmﬂm 1,2, 3 18z 4 (mg/L)

ANV Mide dwdoauy  mgga  mega
WA

hideiiihddiatensad | 104,243 8,906 120,400 92,400

defioonnndeaiansad 1 104,057 9,078 119,800 93,800

‘Lil”ltfdfﬂﬁ’f)ﬂﬂmﬂﬁﬂﬁ%ﬁﬂﬂiﬂﬁ 2 99,456 9,264 114,500 89,600

‘Lil”ltfdfﬂﬁ’f)ﬂﬂmﬂﬁﬂﬁ%ﬁﬂﬂiﬂﬁ 3 98,029 8,923 114,200 86,800

ihidefieenaindeatiansadi 4 95,679 9,732 114,300 81,400

,:; Y a ~ o = =
M1919N 11 i@&lﬁ%ﬂﬁﬁﬂﬁ\ﬁl@\‘]ﬁﬁﬂu‘ﬂi&liugﬂﬂlﬂﬂ%jﬂﬂ

= = \ \ d‘ \l d‘

mafSeuiguszving Anag aIUUSUUY
NAIFIU

S 4 A Y 1o v A o d A A o 9 J
HUFGNAFOITINNTAN 1 NVUUTINDDNIINOIATNNTAN | 0.17 7.26
J a A o 9 A o 244 v v A
UUFYINDDNINNTINNTAN 1 NUUUTINDDNIINOITTWNATAN 2 428 3.38
J a A o 9 A o 244 v v A
UUFINDDNINIITIWNATAN 2 NUUUTINDDNIINDIATINNIAN 3 1.20 2.99
Jd a A o 9 A o 244 v v A
UUFINDDNINITINNTAN 3 NUUUTINDONIINOITTWNNIAN 4 2.41 4.83

o w g’ A A Yy 9 a S Yo
1umimeﬂaJﬁz°.U°.u‘Umﬂmmammmwmummmﬁaumammmhammau

]
o v

I 1 1 Y 9 a = =) a A A =
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' 9
1 A

' {o a 3w 2’ A
0.4 @]ﬂ@ﬂGH'N53Elxﬂa”lﬁﬂ”l!uuﬂTiﬁﬂB”lW‘U']”l Lllf’]53EJ%L']E‘]TﬂTSLﬂUﬂﬂuTL?TfJLW?J?J”IﬂGﬁu
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o 1
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8ATAIUAINVUNYGIVTUAY uadenslinidini1 0.4 dmsuanuulsilsminavueg
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d‘ @ [l I 1 1 Y 9 a A X = =
M1319N 12 ﬂ@]i”lﬁ’JUﬁﬂ”IWﬂ’J”lllLﬂuﬂN@]ﬂﬂ'J”IﬂJHJ?J"IJl!GU'ENﬁ”Ii’E)uVﬁﬂiugﬂﬂlﬂﬁcﬁjﬂﬂﬂlﬂﬂ

2’ a A Y [ 9 ~
HUFINIFISUUVUAZDDNIININTTNNITAN 1,2,3uag 4

QAUNUAIVENS Aunde daudoam mgiga  menga
WA

hideiiihddiatensad | 0.17 0.02 0.20 0.13

Yhidefieenndeatiansaii | 0.18 0.02 0.20 0.15

yhidefieenndeatiansad 2 0.20 0.02 0.22 0.16

Thidefieenndeatiansad 3 0.20 0.02 0.23 0.17

ihidefieenandeatiansadi 4 0.21 0.02 0.24 0.17

) o a < g’ a A A 3w 2’ o A
ﬁmsuﬂm1mmammumuaaaiummaumiaﬂmmaszﬂmmmsmuﬂnmmmwu

4 1
= =

= < g’ s 9 a [
VY GB\T?'J?J"I,']JﬂQﬂTI?JL!TJiﬂijumﬂﬂﬂlﬂﬂllﬂlﬂlﬁnua@fJGLUHTLﬁEJﬂ'JEJ Iﬂﬂﬂ%!ﬂﬂﬂ”ﬁaﬂaﬂ@ﬂ”ﬁ

g A g o J v o Y
53ﬂl53lﬁ@5$ﬂ$l3a1ﬂ15lﬂﬂﬂﬂu1lﬁﬂ 15-18.5 U ﬂ\‘]ﬂ131\‘]ﬁ 13

H 1 3 g‘ 1 1 @ {
ms19h 13 swesdaivaseluindendigszuunazeonnindeaiiensai 1,2, 3 uaz 4

(mg/L)
QAUNUAIVENS Ade duflsauy  mgiga  menga
MNAIFIY
hideiiihddiatensad | 30,130 6,102 22,367 37,800
Wdefieonandaadunsaii 1 23,900 5,193 20,200 33,000
defieonndiadunsaiiz 21,330 5351 14,350 29,400
thidefieennndeatiensaiiz 12,060 2,582 10,150 16,550
ihidefieenandeatiansadi 4 8,733 778 8,100 9,900
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2. szvvgeeal
msfnyIszuutiniageeainonN1IzITNna1e Taen1sniuguaINensINg
o a9 A 99 a = Y v o
flowindoidngszuy e ldszuuiinnui i Tedesnugudredasims lnadeunduy

HANSNAADITEHITURN 17 Huial 049 4 U1eU 2551 HAMSANEILAAIAIAIT19N 14

M3197 14 wamsAn¥IsZUVgORHl

onnMszusInn  oanmistewth  danimsina  dszanawm  Rinasmw

(kg COD/m’.d) @Az dounau msthifa  Sanmilifady
(mL/min) (mL/min) (%) (L/d)

332 5 95 45.67 64.43

6.63 10 90 38.20 12.74

9.95 15 85 34.92 8.05

[

wamﬂﬂmﬁmzmJﬂwﬁm‘;u?mll%’mﬂmgmmﬁﬁ WU ASATIMIZUTINN 3.32

kg COD/m’.d ﬁﬂixﬁ%%ﬂMmimﬁm‘;uﬁaqqqﬂ (45.67%) ieiiusasmszussnn s
ﬁuﬁaﬁg%ﬁdizm UszanEnmmsthiaiudeanasediann (OATINILVIIND 6.63 LAz
9.95 kg COD/m’.d H52 AnTamnsiinia 38.20% tag 34.92% aud 1) uaad liiviua ;s
Lﬁué"@]'5m1sxu'5'mﬂms%ﬁum?éiﬁ'uﬁszmJﬁTﬁﬂ1‘?1;?781%’@1ﬂ1ﬂgmmﬁﬁzﬂu 2 191 %30 6.63
kg COD/m’.d Usz@nSmumsthiaszanatednsiad vasidefinsanmszussai 3
1M1 1139 9.95 kg COD/m’.d Uszansammsthiingensanad LAANULANAINTLHINBAT]
MILUITNN 6.63 1A 9.95 kg COD/m’.d (7.47%) Houn11 8ATINTLUTIND 3.32 11AZ 6.63

kg COD/m’.d (3.28%)

a (2] = A a dg’ @ 3 =)
“lJiiJWI3ﬂ1G]5“If’Jﬂ1W°VILﬂWUuﬂWﬂfJﬁlﬁﬂﬁ%‘Uii‘V]ﬁ 3.32 kg COD/m’".d Nﬂiiﬂﬁﬁqflq{ﬂ
1 o { 1 a %)
LlagL!ﬁﬂﬁN‘Mﬂ’ﬁﬂﬂﬂﬁgUﬁﬂqﬂ“ﬁ 6.63 118 9.95 kg COD/m3.d DYNUIN (ﬂiiJWﬂiﬂF]i%’]ﬂW‘l
d' a d? 1A v A = d‘ (% 3 ' o
Mnavuaen lansud loa WODATINITEUITNN 3.32, 6.63 1AL 9.95 kg COD/m’.d (NN 95.19,
d’ o (= = [ a [ = d’ a d? 1 (% d'
9.45 118z 4.00 L) !N’E’J“Lﬂll1L1JiEJ‘UL‘V]EJ‘Uﬂ‘U‘IJﬁJWI3ﬂ1G]5“If’Jﬂ1W°VILﬂWUu§I@E]?Iﬂﬂﬁ%‘ﬂﬁi‘l’].ﬂﬂ

A a 4 = A a d? 1A v A A A o
“ri‘llﬂll‘ﬂ #1359 COD removal (‘IJﬁiJWIiﬂW%"]S’Jﬂ1W‘V]Lﬂﬂﬂlu@ﬂﬂjaﬂiucﬁi’ﬂﬂ BRI INITSUIIND
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3.32, 6.63 118 9.95 kg COD/m’.d 111U 302.21, 35.53 1A 16.39 L) AW 9 dm5unw
a ) = A a d?’ -2 ) ~ @ a ) A a dgl 1
wlsisuvealsmasmarinmiinavude Ju Tasmsnlseumeuiulsunasmesiinayuane
u wu N6ATINTZVIINA 3.32 kg COD/m’.d TANULANA1NTE NI TUTDONNNOATINGY
UFINN 6.63 Az 9.95 kg COD/m’.d taaadenNuadesueIszuu lumssudasImszussnni

MU AN AIA15199 15

350.00 —

300.00 —

(L)

250.00 —

=

200.00 —

S11AT TN

150.00 —

S5

100.00 —

50.00

0.00

3.32 6.63 9.95

o 3
9A351M132 V53NN (kg COD/m .d)

B volume of biogas/kg COD loading B volume of biogas/kg COD removal

4' = = a ) = A a dgl 1w [ A
MUAN9 L‘]J'iEl“]JL‘VIEl“]J“lJ'ﬁllWl5ﬂ1°]f‘]5’m1W°V]Lﬂﬂ“lluﬂﬂ@ﬂﬁﬂﬁ%ﬂiiﬂﬂlm%E]Gl'ﬂﬂ'l’iz‘ﬂi’i‘l@ﬂ“ﬂ

nua'll

9
1 [

q‘ a [9) = A a = 1
M1919N 13 ‘]Jill'IG]iﬂ'IG]i"]f’Jﬂ1W‘Vll,ﬂﬂ"llu@]@@@ﬁﬂﬁgﬂiinﬂﬁnﬂ‘ﬂ (L/kg COD)

oANMIZUIIND Amde daudoauy  mgega  mega
(kg COD/m’.d) MNIGIU

3.32 95.19 9.46 110.68 80.82
6.63 9.45 2.50 13.75 5.77

9.95 4.00 1.78 6.18 1.52
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I~ [ g’ = dd’ [ 1 1 d‘ (%
amuanuuaveuindgluszuugeealngnsINTzuIINNA1E NN NoaI
< ' { o
AMIZUIIND 9.95 kg COD/m’.d TMNANWITUANGIGA 509090170 NOATINTLUIITN 6.63
1Az 3.32 kg COD/m’ MUAIAY 433NN 16 MInuaNszuUgewdd Inensldoasiain
I 1 1 Yy Y a = = = VAo
amuanuuaaeaNuntuveImsdunIdlugilvessled wun N9 INMTEUIINN

1 =\ Y 2 [ [ d' S o' 1 d' o d'l a
AN Y as1a U 1RGN ULN AN 17 azdAIRINI1 0.4 MUNRIHUANENTAY

Sa
IUUNA

Y | ' oy { { o 1
ﬂ151ﬂﬁ 16 ﬁﬂ'lWﬂ’J'liJ!flJ1!ﬂW\ﬁJfJ\‘lunaﬂﬁ@@ﬂﬂWﬂi%UUglﬂl@ﬁﬁﬁﬂ@l315]']551]331{]ﬂ@n\‘]‘]

(mg/L as CaCO,)
9NNITVIIND Aunde daudoauy Mgaga Aega
(kg COD/m’.d) NG
3.32 18,769 1,179 20,700 17,200
6.63 21,174 1,072 23,050 19,750
9.95 21,594 1,232 23,000 19,800

[

d‘ @ [l I 1 1 Y 9 a A X = A
M139N 17 ﬂﬁi1ﬁ3uﬁﬂ1Wﬂ31NLﬂuﬂN@]ﬂﬂ'J”I?JHJ?JGIJIHJ'EN?(”ITEJHVWEJGI,HETJGUB\‘]GHIBQTIOWET

MILUITNNANE

OATNITZUIIND  DANAIUITHINAMNANN  auDeuvy  Mgga  MAIga
(kg COD/m’.d) Hlumsseninnduduves NG

msounidluzilvesilon

3.32 0.37 0.03 0.41 0.33
6.63 0.35 0.02 0.42 0.34
9.95 0.35 0.03 0.42 0.32

“mmJENﬁiﬂlmiﬂ"lsllﬁju’izL‘Vi85181H3$UU‘715@1515113$1J551QﬂGI'N”] lﬁ@1ﬁ§@§1ﬂ13g
2 @ ' S a4 ~ A A Y] '
Uii‘l{]ﬂqwu ﬂiﬂVlflmu’izmﬁlﬂﬁlﬁluunﬁﬁmEJfJﬂiﬂﬂiz‘U‘Ugll’e)mﬁ‘u%Nﬂimmaﬂmu@ﬂﬂﬂ
d A |a S A Ay Y A o A A '
llagﬁluﬂ'I\L]ﬂi\‘luﬂﬁu']mqqﬂ31u1lﬁﬂﬂlﬂl1q33UUﬂjﬂ HBIINNITNTIUUBDIULUANLTYNQN

9 = a A o =) 1 == 1 9y = Y a a ~ o
’G’fﬁNﬂﬁﬂll'ﬂi%ﬁ“lfl‘ﬁﬂTWﬂ1§°VINTHﬂﬂ'NLL'Uﬂ“V]LiEJﬂQMﬁiNﬂJLWU L!ﬂJﬂWﬂiN1ﬂ!ﬁWiﬂuﬂﬁﬂiu§.ﬂ
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vosd Todanas uamanlaoumnlasmssunidfunia lufussmeioiufaduodegaga
WUy 5908981 pH Juszuuwun Januduiussulsnanse lviusemedeszoy  Tag
BR31N132UTINN 3.32 kg COD/m’.d A1 pH ﬁdaugﬁ'mmummgmqaﬂdﬁé’mmﬁxmﬁnﬂ
o oI INMILALYDM pH §1A15797 18 tag 19

v
@

v Y 1
ms19h 18 nsa lviuszisdwvenindenoonainszuugendnonT N5z DT TNNA1E

(mg/L as CH,COOH)
oNINIIZUIIND Aide daudipa gaga mega
(kg COD/m’.d) NI
3.32 20,838 1,070 22,320 19,200
6.63 28,548 1,749 32,100 25,425
9.95 30,658 2,175 34,050 27,525

[ 1

v Y v 1
M1513% 19 A1 pH Y01 UT8N0NINTEVUYDIDATNTNTINTLUIINNANA

9NINITUIIND Aunde daudoawy Mgaga Mega
(kg COD/m’.d) MAIFIU

332 7.40 0.18 7.67 7.14
6.63 6.89 0.02 6.94 6.87
9.95 6.95 0.04 7.04 6.86

mM3nlasugangivedszuusznIIal 9:00 LAz 16:00 Y. 5¥HINFNARNTANY

UANANNNUINABTZINA 4 °C AIANT19N 17
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Y 1

v E4 v v H
M131991 20 RUKNVEMI TR ALNOBNINTZVVYLIDATNTATINTLUITNNAE 1387 9:00

18216:00 Y. (°C)

élﬂi]ﬂ”ligﬂiiﬂﬂ (kg COD/m3.d) 1381 9:00 U. 1381 16:00 #.
3.32 30.2 33.9
6.63 30.3 33.7
9.95 30.4 33.7

9

a a 4 Y] [ @ [ Y
Ysmuazneugaunionie MLSS luszuvgooadawuaszan 0-6 WA WU 19A3)

a a Jo A A o
MILVIIND 3.32 kg COD/m’.d Hl5maaznougaunisdmnga mMsnusns NN

o Y A A a =~ J 9 1 1 v A = =

m“lmmuuﬂm1mmﬂau@aumaﬁzﬁullﬂmﬂmw (FEUINIUN 14 YUY D3 4 1UBI19U
A A 9 o a a a A Jq YA Y o [ ~
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@

.:; a a A o aA 1
71131490 21 ‘IJiiﬂﬂm%ﬂﬂuﬂﬁu‘ﬂiﬂiui%ﬂﬂglm@ﬁﬂﬂ ATINTTSUITITNNANC (2)

9NIINIZVIIND Aunde daudoawy Mgaga Mega
(kg COD/m’.d) NG

3.32 7,179 1,301 8,256 5,594
6.63 8,307 828 8,950 7,091

9.95 9,458 583 10,172 8,845
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dl 9 [

4 a 4 o ' 3’ [
MINEUIND 1 Namimmwwnm%umzmmwiuunﬁﬂmmmizummzaaﬂmﬂma%ﬁa

U

n3A1 1,2, 3 1ag 4 (mg/L as CH,COOH)

2 v

SuRifudehs Huaeh Faahansafi  deedensed  deadunsall  dsadensad
[gszun 1 2 3 4
8/2/2551 24,750 27,300 27,225 26,175 26,520
15/2/2551 21,270 25,200 27,750 28,125 24,900
22/2/2551 24,300 29,220 30,300 26,700 25,125
29/2/2551 21,150 25,875 29,250 30,300 29,100
3/3/2551 21,150 27,150 29,100 30,300 32,550
5/3/2551 25,650 31,800 32,700 33,600 31,800
7/3/2551 22,500 29,175 30,450 33,450 33,900
10/3/2551 22,230 26,625 30,300 28,725 30,825
12/3/2551 19,950 24,300 26,490 27,525 29,025
14/3/2551 22,050 24,675 26,280 27,600 29,025
17/3/2551 21,435 22,875 27,750 28,530 31,350
19/3/2551 20,700 25,665 28,170 30,300 31,050
21/3/2551 23,025 25,950 27,750 29,325 31,950
24/8/2551 22,050 28,050 30,585 31,905 35,220
26/3/2551 21,225 28,050 30,450 30,150 31,650
28/3/2551 23,625 28,575 31,050 32,595 34,050
31/3/2551 25,050 28,830 30,000 31,680 33,750
2/4/2551 22,875 28,500 29,700 30,975 32,250
4/4/2551 22,050 30,300 31,200 32,400 32,625
8/4/2551 27,900 29,205 29,715 31,230 31,770
9/4/2551 21,300 30,570 31,350 32,550 32,850

11/4/2551 18,900 22,650 28,650 29,625 30,840




4 a J J g‘ { 1 @ {
M31WUINH 2 wamsansizdan e lnindeiningszuuuazesnaindeaianiah

1,2,3 uag 4 (mg/L as CaCO,)

2 v

SuRifudehs Huaeh Faahansafi  deedensed  deadunsall  dsadensad
[gszun 1 2 3 4
8/2/2551 18,500 18,320 18,620 17,650 17,050
15/2/2551 16,850 17,780 18,800 18,070 16,750
22/2/2551 18,880 22,420 20,830 19,330 15,100
29/2/2551 18,300 18,800 20,000 20,350 20,250
3/3/2551 16,800 17,700 18,200 18,900 19,200
5/3/2551 18,350 19,150 20,200 20,900 20,600
7/3/2551 15,100 18,950 19,350 20,350 21,350
10/3/2551 17,350 19,320 19,450 19,600 20,200
12/3/2551 18,750 18,950 18,900 19,100 19,600
14/3/2551 16,020 18,100 18,550 20,200 20,100
17/3/2551 17,200 18,650 19,150 19,200 19,620
19/3/2551 17,920 18,950 19,300 19,400 19,600
21/3/2551 17,320 19,100 19,420 19,650 20,040
24/8/2551 19,100 19,200 19,370 19,800 20,380
26/3/2551 15,000 19,600 19,680 19,650 19,600
28/3/2551 17,400 19,650 20,100 20,400 20,500
31/3/2551 19,350 19,750 19,550 20,000 20,350
2/4/2551 17,100 19,200 19,980 19,900 20,550
4/4/2551 15,510 19,720 19,750 20,200 20,250
8/4/2551 17,950 18,700 19,450 19,750 20,250
9/4/2551 15,600 17,750 18,520 19,100 19,550

11/4/2551 13,700 15,400 18,450 19,000 19,100




H a g g‘ 1 1 [ {
MS1WUINA 3 Hamsans1zYa pH linindeiidhgszuuuazeenaindeadunsai 1,2, 3

inag 4

v
U ) \

d' S v d‘ v Y d‘ % Y d' v Y d‘ v Y d‘
HNUNUANIDE HINMNAN NAINNIAN NAINNIAN NAINNIAN  NAINNIAN

[gszun 1 2 3 4
11/2/2551 7.45 6.18 6.22 6.24 6.21
12/2/2551 7.76 6.40 6.31 6.29 6.24
13/2/2551 7.43 6.64 6.33 6.31 6.25
14/2/2551 7.37 6.60 6.32 6.31 6.24
15/2/2551 7.63 6.51 6.31 6.29 6.26
18/2/2551 7.59 6.47 6.29 6.12 6.04
19/2/2551 7.36 6.29 6.26 6.12 6.07
20/2/2551 6.61 6.34 6.15 6.18 6.07
21/2/2551 6.98 6.32 6.20 6.18 6.08
22/2/2551 6.95 6.34 6.22 6.18 6.09
25/2/2551 6.93 6.36 6.28 6.19 6.11
26/2/2551 6.89 6.34 6.24 6.18 6.12
27/2/2551 6.80 6.30 6.21 6.17 6.11
28/2/2551 6.78 6.30 6.19 6.13 6.11
29/2/2551 7.02 6.31 6.17 6.10 6.10
3/3/2551 6.23 5.89 5.76 5.78 5.80
4/3/2551 6.16 5.88 5.74 5.75 5.79
5/3/2551 6.31 5.84 5.89 5.88 5.86
6/3/2551 6.44 5.84 5.88 5.89 5.85
7/3/2551 6.46 6.26 6.15 6.15 6.16
10/3/2551 6.44 6.20 6.14 6.14 6.08
11/3/2551 6.71 6.15 6.12 6.06 6.06
12/3/2551 6.69 6.42 6.14 6.08 6.13
13/3/2551 6.70 6.43 6.20 6.09 6.09
14/3/2551 6.70 6.50 6.35 6.13 6.08
17/3/2551 6.63 6.34 6.13 6.11 6.04
18/3/2551 6.72 6.19 6.08 6.09 6.09

19/3/2551 6.68 6.27 6.09 6.09 6.09



MSINUINN 3 (710)

v
U ) \

d' S v d‘ v Y d‘ % Y d' v Y d‘ v k4 d‘
HNUNUANIDE HINMNAN NAINNIAN NAINNIAN NAINNIAN NAINNIAN

[gszun 1 2 3 4
20/3/2551 6.67 6.20 6.04 6.05 6.04
21/3/2551 7.14 6.10 6.00 6.00 6.02
24/3/2551 6.24 6.12 6.06 6.03 6.04
25/3/2551 6.14 6.09 6.04 6.04 6.04
26/3/2551 7.78 6.28 6.05 6.03 6.01
27/3/2551 7.20 6.25 6.04 6.03 6.01
28/3/2551 6.83 6.21 6.04 6.04 6.05
31/3/2551 6.71 6.40 6.25 6.08 6.03
1/4/2551 7.30 6.54 6.37 6.20 6.09
2/4/2551 6.70 6.36 6.32 6.19 6.10
3/4/2551 6.56 6.33 6.30 6.20 6.12
4/4/2551 7.03 6.30 6.26 6.20 6.14
8/4/2551 6.29 6.16 6.16 6.15 6.09
9/4/2551 6.07 6.06 6.13 6.15 6.13
10/4/2551 7.45 6.10 6.13 6.13 6.13

11/4/2551 7.08 6.62 6.33 6.12 6.13
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= 2 o A A Y 1 [ Y =
"I%T’f)ﬂcluu”llﬁﬂ‘ﬂHJ”IﬁIiﬁJ?JLLﬂ%@@ﬂil”lﬂi]\iﬁi”l\iﬂiﬂ‘l/] 1,2,3

2 v

SuRifudehs Huaeh Faahansafi  deedensed  deadunsall  dsadensad
[gszun 1 2 3 4
3/3/2551 120,400 119,800 113,800 114,200 113,613
5/3/2551 117,800 118,400 114,500 113,600 114,300
7/3/2551 115,400 116,600 112,000 108,600 105,200
10/3/2551 92,400 109,800 110,400 102,400 94,800
12/3/2551 99,600 107,400 99,800 97,600 81,400
14/3/2551 112,400 106,000 91,000 87,000 83,600
17/3/2551 102,800 96,400 90,600 91,200 90,000
19/3/2551 101,000 93,800 90,400 92,600 93,400
21/3/2551 102,800 94,800 89,600 86,800 88,800
24/8/2551 99,400 99,000 95,800 92,000 95,600
26/3/2551 106,000 97,000 94,689 98,200 94,000
28/3/2551 96,800 102,800 99,000 100,400 99,400
31/3/2551 98,600 97,400 93,400 93,600 91,600
2/4/2551 94,000 97,600 97,400 94,200 93,800
4/4/2551 106,600 103,000 100,400 101,600 98,400
8/4/2551 99,600 93,600 95,400 83,000 97,200
9/4/2551 110,600 98,400 96,400 100,800 99,800
11/4/2551 88,400 98,800 90,000 98,200 86,000
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4 a LAl < g‘ { 1 @
ﬂ151QN1!’Jﬂﬁ 5 Namiamﬁwmmaummmaaaiuuw;ﬁaﬁﬁqummmzﬂaﬂinﬂmﬁ%’”m

n5A% 1,2, 3 11z 4 (mg/L)

2 v

SuRifudehs Huaeh Faahansafi  deedensed  deadunsall  dsadensad
[gszun 1 2 3 4
1/2/2551 25,900 22,867 25,640 18,280 18,333
8/2/2551 13,750 25,900 24,350 22,600 20,300
15/2/2551 27,133 15,633 9,267 19,000 16,200
22/2/2551 32,950 28,450 17,550 8,400 13,000
29/2/2551 18,867 25,600 17,100 14,600 20,867
7/3/2551 22,367 22,333 20,733 11,033 8,100
14/3/2551 33,500 33,000 14,350 10,150 9,900
21/3/2551 25,933 22,867 20,767 11,833 9,167
28/3/2551 31,050 21,100 21,400 10,733 8,300
4/4/2551 37,800 20,200 29,400 16,550 8,200
11/4/2551 38,400 32,700 12,000 11,950 9,100
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q’ a d % 1 c;y = dl 9 1 =1 d'
AT NHUINT 6 Nammmswwmﬂm"lwuszmmw“luuuﬁﬂmmqizuugmmau Uasnoon

NNITUVgLIRET 9RTINTLUTINA 3.32, 6.63 1A 9.95 kg COD/m’.d

(mg/L as CH,COOH)
% l:' < % | Z S l:' Y 1 :’ =S :’ S :’ S
uihufedns  Hudenngszuy e e e
- < < 4
grotoal Neanan Neanan Neanain
syvugleeal  szuugleeal  syuugeeal
NonMsz NonMsz NonMsz
V33N 3.32 UIINN 6.63 U3INN 9.95

kg COD/m’.d kg COD/m’.d kg COD/m’.d

3/3/2551 32,550 12,300 15,000 14,550
5/3/2551 31,800 16,650 19,200 18,150
7/3/2551 33,900 17,400 22,800 19,200
10/3/2551 30,825 19,200 24,330 23,100
12/3/2551 29,025 17,580 23,475 21,975
14/3/2551 27,600 19,350 23,700 24,900
17/3/2551 31,350 20,475 27,375 28,575
19/3/2551 31,050 19,200 28,530 28,875
21/3/2551 31,950 20,175 28,650 30,150
24/3/2551 35,220 21,150 28,380 30,000
26/3/2551 31,650 19,500 25,425 27,525
28/3/2551 34,050 22,320 29,100 34,050
31/3/2551 33,750 21,750 29,100 31,650
2/4/2551 32,250 21,750 28,275 32,850
4/4/2551 32,625 21,225 32,100 32,250
8/4/2551 31,770 20,670 32,100 33,450
9/4/2551 32,850 20,700 32,400 33,600

11/4/2551 30,840 20,700 30,825 30,600




a N 7 T S a Ay ~ A
MINAUINN 7 Naﬂ’]5'Jlﬂ5’13Wﬁﬂ’]‘Wﬂ’nN!ﬂu@’N‘luu’]lﬁﬂmlm1q53UUQl@iﬂﬁ‘” LUASNDDN

NNITUVgLIRET 9RTINTLUTINA 3.32, 6.63 1A 9.95 kg COD/m’.d

(mg/L as CaCO,)
fuiifiudedhs  sidefidhgszuy vde vde vde
graadl fieenan fieenan fioenan
syvugleeal  szuugleeal  syuugeeal
fisasnse fisasnse fisasnse
V331N 3.32 V331N 6.63 V331N 9.95
kg COD/m’.d kg COD/m’.d kg COD/m’.d
3/3/2551 19,200 15,400 14,550 14,000
5/3/2551 20,600 15,000 15,600 15,400
7/3/2551 21,350 16,050 16,900 15,800
10/3/2551 20,200 17,000 18,400 18,300
12/3/2551 19,600 16,450 17,600 17,200
14/3/2551 20,100 18,450 19,200 19,300
17/3/2551 19,620 18,700 19,750 19,800
19/3/2551 19,600 17,400 20,350 20,300
21/3/2551 20,040 17,200 20,400 21,000
24/3/2551 20,380 18,700 20,850 21,650
26/3/2551 19,600 17,630 20,470 20,600
28/3/2551 20,500 19,600 21,550 23,000
31/3/2551 20,350 19,470 23,050 22,100
2/4/2551 20,550 20,700 22,150 23,000
4/4/2551 20,250 19,520 22,000 22,900
8/4/2551 20,250 20,250 21,520 22,000
9/4/2551 19,550 19,880 21,300 22,150

11/4/2551 19,100 18,800 22,000 20,450




d’ a d g’ A A Y ~ A
AFNAUINT 8 WANITAUATIEHAT pH GL‘L!‘L!”ILETEJVIHJ”I&I?%?J?JQL’OL’E)?(‘]J HagnavnNINISUU

grotoail 1pdn317155UTINN 3.32, 6.63 Hag 9.95 kg COD/m’.d

fuilifiudedhs  vindefdngszuy vde vde Vg
grooaill floenan floenan floenan
syuugeeal  syuugleeal  syuugeeal
fisasns fisasnse Asasma
V331N 3.32 V331N 6.63 Y5310 9.95
kg COD/m’.d kg COD/m’.d kg COD/m’.d
11/2/2551 6.21 7.31 7.04 7.20
12/2/2551 6.24 7.43 7.13 7.18
13/2/2551 6.25 7.31 7.21 7.13
14/2/2551 6.24 7.35 7.25 7.15
15/2/2551 6.26 7.44 7.52 7.41
18/2/2551 6.04 7.25 7.07 7.05
19/2/2551 6.07 7.49 7.32 7.72
20/2/2551 6.07 7.45 7.33 7.45
21/2/2551 6.08 7.54 7.36 7.43
22/2/2551 6.09 7.48 7.37 7.41
25/2/2551 6.11 7.50 7.23 7.32
26/2/2551 6.12 7.09 7.12 7.14
27/2/2551 6.11 7.09 7.10 7.15
28/2/2551 6.11 7.09 6.98 7.05
29/2/2551 6.10 7.09 6.93 7.03
3/3/2551 5.80 6.98 6.97 7.01
4/3/2551 5.79 6.98 6.98 6.98
5/3/2551 5.86 6.89 6.90 6.96
6/3/2551 5.85 6.99 6.92 6.95
7/3/2551 6.16 7.00 6.95 6.92
10/3/2551 6.08 7.09 6.97 6.93
11/3/2551 6.06 7.12 7.01 6.96
12/3/2551 6.13 7.11 6.92 7.00
13/3/2551 6.09 7.15 6.91 6.98

14/3/2551 6.08 7.22 6.90 6.92



MSWUINN 8 (719)

Sufifudehs ﬁuﬁﬂﬁﬂ’fﬁjiwu vhide Ve Ve
grooail fioonan fioenan fioonan
szuugleeall  szuugeeall szuugeeal
sz sz sz
V351N 3.32 V3310 6.63 U310 9.95
kg COD/m’.d kg COD/m’.d kg COD/m’.d
17/3/2551 6.04 7.21 6.89 6.87
18/3/2551 6.09 7.14 6.93 6.86
19/3/2551 6.09 7.20 6.87 6.88
20/3/2551 6.04 7.25 6.87 6.88
21/3/2551 6.02 7.35 6.87 6.89
24/3/2551 6.04 7.30 6.87 6.95
25/3/2551 6.04 7.33 6.87 6.94
26/3/2551 6.01 7.32 6.89 6.96
27/3/2551 6.01 7.36 6.92 6.98
28/3/2551 6.05 7.43 6.94 7.04
31/3/2551 6.03 7.51 6.87 6.98
1/4/2551 6.09 7.63 6.89 6.99
2/4/2551 6.10 7.67 6.92 7.03
3/4/2551 6.12 7.64 6.89 7.01
4/4/2551 6.14 7.65 6.90 7.03
8/4/2551 6.09 7.66 6.93 6.96
9/4/2551 6.13 7.66 6.90 6.94
10/4/2551 6.13 7.65 6.92 6.93
11/4/2551 6.13 7.62 6.95 6.96
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gmmaﬁ Lﬁaﬁmwmizmmﬂ 3.32, 6.63 10T 9.95 kg COD/m’.d (mg/L)

U d‘ < Y 1 Z S d‘ Y 1 :’ S :’ S :’ S
unNUAIeENS  NEENNgITUY Wuae Wuae Wuae
- < < <
grotoall Neonvn Neonvn neeanvn
= = =
szyvgeeall szuvgeteal  szuvgeeall
nonnMmsy nonnMmsy nonnMmsy
V3NN 3.32 UIINN 6.63 UIINN 9.95

kg COD/m’.d kg COD/m’.d kg COD/m’.d

3/3/2551 113,613 61,363 61,088 60,238
5/3/2551 114,300 64,500 68,000 62,000
7/3/2551 105,200 55,000 58,600 55,600
10/3/2551 94,800 53,200 54,700 51,800
12/3/2551 81,400 45,000 44,500 43,500
14/3/2551 83,600 46,700 48,400 45,400
17/3/2551 90,000 54,100 52,600 53,700
19/3/2551 93,400 51,300 59,900 64,400
21/3/2551 88,800 42,300 49,400 49,600
24/3/2551 95,600 50,500 59,800 64,600
26/3/2551 94,000 52,800 59,200 62,500
28/3/2551 99,400 53,300 60,100 64,000
31/3/2551 91,600 49,100 58,100 60,200
2/4/2551 93,800 52,800 62,500 64,800
4/4/2551 98,400 53,400 62,300 68,300
8/4/2551 97,200 55,600 62,400 63,000
9/4/2551 99,800 57,100 66,600 72,900

11/4/2551 86,000 52,000 59,800 67,500




dl 9 ]

H a J < 3’
ﬂ1§1QNH3ﬂﬁ 10 Waﬂ”IS”JL?‘I'ZT”I%W?‘I”IGIJ@QLLGINL!GIJ’JHQ@ﬂ‘luunﬁﬂ‘ﬂﬁﬂﬁiz

U

=\

vugLataal iag

68

@zﬂauﬁuﬁﬁﬁ 9N31NILUITND 3.32, 6.63 11ag 9.95 kg COD/m’.d (mg/L)
fuilifiudedhs  shideiidhgszuy vide vide vide
grooal floenan floenan fioenan
syvugeeal  syuugeleal EEANTLILIGLST
s Asasma Asasma
V33Y0 3.32 VTN 6.63 V33NN 9.95
kg COD/m’.d kg COD/m’.d kg COD/m’.d
1/2/2551 18,333 32,700 33,100 29,600
8/2/2551 20,300 14,750 24,400 31,700
15/2/2551 16,200 14,350 11,700 31,750
22/2/2551 13,000 31,750 35,100 10,850
29/2/2551 20,867 28,100 31,250 27,600
7/3/2551 8,100 29,300 28,900 21,750
14/3/2551 9,900 18,550 12,550 28,450
21/3/2551 9,167 15,750 10,150 23,600
28/3/2551 8,300 21,050 28,600 18,450
4/4/2551 8,200 32,100 31,350 33,850
11/4/2551 9,100 29,350 27,800 31,600
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MHUINT 11 ANdUTUY0IAzNEURAUNTINTZAVAINGIRA9Y vedal§isenszuugoeaiinons1n15zus559n 3.32 kg COD/m’.d (mg/L)

i%éf‘Uﬂ’nNgQ (m) 29/2/2551 7/3/2551 14/3/2551 21/3/2551 28/3/2551 4/4/2551 11/4/2551
0.0 134,600 160,000 139,600 135,600 140,600 230,833 200,800
0.5 131,667 120,200 106,800 60,700 34,000 35,600 32,500
1.0 89,900 58,100 42,500 24,250 23,500 37,350 32,600
2.0 60,800 29,900 32,500 25,300 20,800 39,950 43,750
3.0 33,350 28,250 26,600 31,150 17,500 32,550 33,950
4.0 26,650 25,650 27,700 19,500 19,800 30,950 34,050
5.0 17,700 30,500 30,100 36,700 32,600 36,500 25,700
6.0 15,850 31,200 34,800 18,700 23,900 20,600 35,150
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MSHUINT 12 ANUTUTUV0IANEURAUNTINTZAVANGIAEY Vetal§Rsenszuugoeaiinon 10152 U559N 6.63 kg COD/m’.d (mg/L)

i%ﬁUﬂ’nNgQ (m) 29/2/2551 7/3/2551 14/3/2551 21/3/2551 28/3/2551 4/4/2551 11/4/2551
0.0 149,500 161,200 149,000 184,400 153,500 175,000 167,000
0.5 148,000 131,200 112,100 97,850 91,100 89,500 83,950
1.0 104,100 54,100 44,400 56,950 45,200 51,900 48,100
2.0 86,300 29,600 37,100 53,000 35,100 48,900 34,500
3.0 40,450 29,200 25,900 17,450 22,100 19,900 9,350
4.0 22,700 22,300 24,000 26,450 13,700 19,950 16,000
5.0 22,050 30,700 31,450 30,900 20,500 31,850 29,800
6.0 19,300 25,950 38,400 20,700 18,700 34,950 32,400
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MSEUINT 13 ANTUTUVEIAZNOURAUNS

INITAl

s Y

AN VIR GnTeszuvgeeain

[

ATINTZUTIN 9.95 kg COD/m’.d (mg/L)

i%éf‘Uﬂ’nNgQ (m) 29/2/2551 7/3/2551 14/3/2551 21/3/2551 28/3/2551 4/4/2551 11/4/2551
0.0 132,800 165,200 152,600 140,800 140,400 197,000 120,400
0.5 116,600 121,000 132,000 170,600 141,300 119,800 101,000
1.0 81,800 60,500 51,800 40,400 50,300 55,150 51,750
2.0 74,400 28,350 47,200 45,600 58,000 43,350 54,200
3.0 29,600 30,800 37,900 21,700 24,000 36,800 36,500
4.0 22,200 24,000 22,200 27,850 20,800 27,000 16,500
5.0 19,700 31,900 32,600 17,700 22,000 37,800 34,750
6.0 21,900 28,850 29,800 18,000 27,800 36,150 35,900
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Suiiudnechs  shidein Faahansan  deadansan  deadunsadi Swadansedt  diudeiiesnsn sidafieanan idefieanan
STV 1 2 3 4 izuugsmaaﬁﬁ izuugsmaaﬁﬁ izuugsmaaﬁﬁ
ONNMIZUIIND  BATINTZUIIND  DATINTZUIIND
3.32kg COD/m’.d  6.63kg COD/m’.d  9.95 kg COD/m’.d
3/3/2551 252 25.1 253 25.4 25.4 245 24.8 25.0
4/3/2551 234 23.4 23.5 23.8 23.5 22.5 22.5 22.6
5/3/2551 25.2 248 24.3 24.3 243 24.1 24.1 24.0
6/3/2551 25.6 25.3 24.8 24.8 247 253 254 25.3
7/3/2551 28.0 27.3 27.5 27.6 27.8 26.8 27.1 27.8
10/3/2551 28.3 28.1 28.0 27.7 27.8 27.1 27.3 27.6
11/3/2551 28.0 28.5 28.4 283 27.9 28.1 28.0 28.2
12/3/2551 30.2 29.8 28.9 30.0 30.0 30.0 30.4 30.0
13/3/2551 30.3 30.2 30.0 30.0 29.8 29.9 30.0 29.8
14/3/2551 31.1 29.7 29.5 29.5 29.2 294 29.3 29.5
17/3/2551 30.5 30.5 30.5 30.7 32.0 30.7 30.7 30.7
18/3/2551 29.9 29.7 29.7 29.9 30.3 29.7 29.8 30.2
19/3/2551 30.7 29.6 29.7 29.7 29.9 294 29.7 29.9
20/3/2551 29.9 29.9 29.8 29.5 29.5 30.1 30.0 30.3
21/3/2551 29.9 29.8 29.6 29.6 29.5 30.2 30.4 30.5
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Suiifuinedhs sl Swhunsan  dwhansail  dwdansail deadensadl sndefieensn  viuduiieenan Hudeneanain
STV 1 2 3 4 izuugsmaaﬁﬁ izuugsmaaﬁﬁ izuugsmaaﬁﬁ
ONNMIZUIIND  DATINMTTUIIND  DATINIZUIIND
3.32kg COD/m’.d  6.63kg COD/m’.d  9.95 kg COD/m’.d
24/3/2551 28.7 28.7 28.3 28.4 28.4 28.6 28.7 28.7
25/3/2551 30.3 29.8 29.7 29.7 29.8 294 29.6 29.9
26/3/2551 313 299 29.7 29.5 28.9 30.7 30.8 31.0
27/3/2551 30.9 30.7 30.1 30.2 30.5 313 31.2 314
28/3/2551 313 30.8 30.8 30.8 313 315 31.4 314
31/3/2551 30.6 30.3 30.4 30.3 30.2 30.4 30.4 30.5
1/4/2551 30.3 29.5 293 29.8 30.1 30.0 30.3 30.2
2/4/2551 30.5 30.0 30.0 30.1 30.3 30.0 30.1 303
3/4/2551 30.4 30.0 30.1 30.0 30.3 30.2 30.3 30.2
4/4/2551 303 29.8 29.9 29.9 30.4 30.4 30.5 30.6
8/4/2551 30.0 30.8 30.7 30.5 30.5 30.7 30.9 31.1
9/4/2551 31.9 31.4 31.3 31.7 31.9 322 319 322
10/4/2551 32.0 313 31.2 315 31.5 31.2 31.2 32.0
11/4/2551 31.8 313 31.4 31.4 31.5 31.0 32.0 31.5
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Suiifuinedhs el Swhensan  dwhansail  dwdansail deadensadl sndefleensn  viuduiieenan Hudeneanain
STV 1 2 3 4 izuugsmaaﬁﬁ izuugsmaaﬁﬁ izuugsmaaﬁﬁ
ONNMIZUIIND  DATINMTTUIIND  DATINIZUIIND
3.32kg COD/m’.d  6.63kg COD/m’.d  9.95 kg COD/m’.d
3/3/2551 28.7 293 29.7 30.0 30.4 30.9 30.7 30.5
4/3/2551 333 29.0 28.8 28.6 27.9 27.0 27.5 29.5
5/3/2551 30.0 31.0 30.7 30.7 30.7 31.2 30.8 313
6/3/2551 32.0 313 31.2 31.0 313 32.0 31.0 31.8
7/3/2551 324 31.2 31.4 31.2 31.2 30.2 30.7 30.4
10/3/2551 324 32.0 31.6 31.5 31.8 32.0 31.5 323
11/3/2551 32.6 33.4 334 333 334 325 325 32.2
12/3/2551 35.7 34.7 343 34.8 349 35.9 353 355
13/3/2551 36.4 34.6 345 343 34.7 35.7 35.2 35.6
14/3/2551 37.5 34.0 33.7 335 33.7 34.2 34.2 33.9
17/3/2551 355 35.1 35.0 35.1 35.2 33.7 33.9 34.1
18/3/2551 35.1 35.8 34.1 342 342 349 343 342
19/3/2551 35.1 34.7 34.9 355 359 34.9 34.8 34.8
20/3/2551 349 34.5 34.2 34.6 34.7 34.8 342 34.6
21/3/2551 33.0 33.7 34.7 333 334 34.7 33.9 335
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Suiifuinedhs el Swhensan  dwhansail  dwdansail deadensadl sndefleensn  viuduiieenan Hudeneanain
STV 1 2 3 4 izuugsmaaﬁﬁ izuugsmaaﬁﬁ izuugsmaaﬁﬁ
ONNMIZUIIND  DATINMTTUIIND  DATINIZUIIND
3.32kg COD/m’.d  6.63kg COD/m’.d  9.95 kg COD/m’.d
24/3/2551 32.8 35.2 343 34.0 343 335 33.2 334
25/3/2551 349 35.1 35.0 349 349 339 34.0 34.2
26/3/2551 343 343 343 34.7 354 34.8 35.0 35.2
27/3/2551 35.1 344 343 34.8 349 34.4 34.0 34.2
28/3/2551 344 33.8 34.0 333 333 33.2 32.8 324
31/3/2551 30.8 30.8 30.3 30.8 323 31.1 30.9 30.8
1/4/2551 323 325 32.7 325 324 33.1 33.1 32.9
2/4/2551 34.8 34.5 34.4 35.1 35.0 34.9 35.1 35.0
3/4/2551 34.2 339 34.2 34.8 34.6 345 34.6 34.5
4/4/2551 319 319 322 33.2 334 315 315 31.0
8/4/2551 33.4 349 34.7 34.6 34.8 334 33.2 33.0
9/4/2551 34.6 339 342 34.4 355 343 342 34.0
10/4/2551 34.7 32.6 33.8 34.0 34.5 335 34.0 33.8
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U U089 Huasieananszu
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a A
agnaenNINITUY

dd‘ LY
g1RRauUNINIINII

V3510 3.32 kg COD/m’.d U3 6.63 kg COD/m’.d 331N 9.95 kg COD/m’.d

3/3/2008

4/3/2008

5/3/2008

6/3/2008

7/3/2008

8/3/2008

9/3/2008

10/3/2008
11/3/2008
12/3/2008
13/3/2008
14/3/2008
15/3/2008
16/3/2008
17/3/2551
18/3/2551
19/3/2551
20/3/2551
21/3/2551
22/3/2551
23/3/2551
24/3/2551
25/3/2551
26/3/2551
27/3/2551
28/3/2551
29/3/2551
30/3/2551
31/3/2551

16.11
15.21
20.10
24.21
30.75
34.71
42.30
42.15
43.65
43.50
41.94
44.70
47.10
53.85
65.55
57.90
54.27
55.26
56.64
60.81
62.04
60.93
65.28
68.64
71.82
73.80
75.36
78.12
60.33

12.86
13.54
14.18
16.96
15.38
13.42
16.64
14.21
20.07
26.11
24.70
21.33
20.66
18.90
17.79
15.94
15.76
10.93
12.04
15.15
14.86
14.77
13.68
12.72
13.92
14.15
12.42
13.68

10.14

10.99
9.01
10.82
14.52
10.85
12.33
18.25
18.30
14.91
12.69
12.99
12.30
11.43
11.97
12.00
10.03
10.58
8.85
9.64
6.96
11.18
12.30
9.81
9.18
7.29
6.96
7.32
7.04
4.27
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V3510 3.32 kg COD/m’.d U3 6.63 kg COD/m’.d 331N 9.95 kg COD/m’.d
1/4/2551 72.78 10.93 6.55
2/4/2551 74.64 9.08 3.07
3/4/2551 71.91 9.05 3.84
4/4/2551 65.10 8.17 4.49
5/4/2551 77.13 7.47 6.38
6/4/2551 60.93 533 4.58
7/4/2551 91.92 7.06 7.45
8/4/2551 88.47 7.24 6.00
9/4/2551 96.45 7.30 6.08
10/4/2551 88.74 6.45 4.16




4
1 U =

d’ a 2 =) d' a =S % % = =
MINIWHINT 17 ﬂiiJ”IG]Sﬂ”I“]i"If’Jﬂ”IW‘V]LﬂWUU@]’E)’J“L!mEJTJﬂ‘]J@@]i”Iﬂ”Ii%Uiinﬂﬂ]ﬂﬂigﬂﬂiugﬂﬂlﬂﬂcﬁiﬂﬂ

v
v A

Wi 9MINMILUIIND 3.32 kg COD/m’.d dNIMIZUIIN 6.63 kg COD/m’.d dNIMIZUIIND 9.95 kg COD/m’.d

ITERLERR CODloading Volumegasper Volumegas/COD  CODloading Volume gas per Volume CODloading Volumegasper Volume gas/COD
(kg COD/ day (L/d) loading (kg COD/ day (L/d) gas/COD loading (kg COD/ day (L/d) loading
m’.d) (L/kg COD) m’.d) (L/kg COD) m’.d) (L/kg COD)

3/3/2551 4.00 18.39 22.51 8.01 14.01 8.58 12.01 10.19 4.16
5/3/2551 4.03 15.21 18.51 8.06 13.54 8.24 12.08 9.01 3.65
7/3/2551 3.71 24.21 32.01 7.41 16.96 11.21 11.12 14.52 6.40
10/3/2551 3.34 42.30 62.07 6.68 16.64 12.21 10.02 18.25 8.93
12/3/2551 2.87 43.65 74.59 5.74 20.07 17.15 8.61 14.91 8.49
14/3/2551 2.95 41.94 69.78 5.89 24.70 20.55 8.84 12.99 7.20
17/3/2551 3.17 65.55 101.31 6.34 17.79 13.75 9.52 12.00 6.18
19/3/2551 3.29 54.27 80.82 6.58 15.76 11.74 9.87 10.58 5.25
21/3/2551 3.13 56.64 88.72 6.26 12.04 9.43 9.39 9.64 5.03
24/3/2551 3.37 60.93 88.65 6.74 14.77 10.75 10.11 12.30 5.97
26/3/2551 3.31 68.64 101.57 6.63 12.72 9.41 9.94 9.18 4.53
28/3/2551 3.50 73.80 103.27 7.01 14.15 9.90 10.51 6.96 3.25
31/3/2551 3.30 60.33 89.65 6.60 10.14 7.53 9.90 427 2.12
2/4/2551 3.31 74.64 110.68 6.61 9.08 6.73 9.92 3.07 1.52
4/4/2551 3.47 65.10 92.02 6.94 8.17 5.77 10.40 4.49 2.12
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Tui dNMIZUIIND 3.32 kg COD/m’.d 9NINMILUIIND 6.63 kg COD/m’.d dNIMIZUIIND 9.95 kg COD/m’.d
iuflee1s CODloading  USanasis Volume CODloading  USnasiw Volume CODloading  3anasis Volume
(kg COD/m’.d) FanmiiRav gas/COD (kg COD/m’.d) Sy gas/COD (kg COD/m’.d) FanmiiRavy gas/COD
Ao L) loading Aoy L) loading Ao L) loading
(L/kg COD) (L/kg COD) (L/kg COD)

3/3/2551 1.28 18.39 70.53 2.57 14.01 26.72 3.92 10.19 12.75
5/3/2551 1.22 15.21 61.20 2.27 13.54 29.30 3.84 9.01 11.51
7/3/2551 1.23 24.21 96.64 2.28 16.96 36.46 3.64 14.52 19.55
10/3/2551 1.02 42.30 203.75 1.96 16.64 41.57 3.16 18.25 28.35
12/3/2551 0.89 43.65 240.29 1.81 20.07 54.49 2.78 14.91 26.28
14/3/2551 0.90 41.94 227.75 1.72 24.70 70.30 2.80 12.99 22.71
17/3/2551 0.88 65.55 365.87 1.83 17.79 47.66 2.66 12.00 22.08
19/3/2551 1.03 54.27 258.30 1.64 15.76 47.13 2.13 10.58 24.37
21/3/2551 1.14 56.64 244.07 1.93 12.04 30.62 2.88 9.64 16.43
24/3/2551 1.10 60.93 270.71 1.75 14.77 41.34 2.28 12.30 26.50
26/3/2551 1.01 68.64 333.84 1.70 12.72 36.62 2.31 9.18 19.47
28/3/2551 1.13 73.80 320.78 1.92 14.15 36.07 2.60 6.96 13.13
31/3/2551 1.09 60.33 271.66 1.74 10.14 28.62 2.45 4.27 8.54
2/4/2551 1.00 74.64 364.79 1.53 9.08 29.06 2.13 3.07 7.07
4/4/2551 1.10 65.10 289.88 1.77 8.17 22.67 2.21 4.49 9.96
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