DL TR AN | V7849 5
alals» | |

= 0 v o W ?)'
ﬂ]iﬁﬂﬂ1ﬁﬂTJ%ﬁ!‘HN1$ﬂuﬂ1ﬂﬁﬂﬂ1ﬁﬂ]ﬂﬂuuaﬂ

NNISINUNAATHEIUDIANN IO HNE

dain uaan

- o w Vv =
IJHT'JTIUli'lrli'l"n‘m;]'llI".l(ﬂll.ﬂﬂ"l -
" L & 2552

16220503 Ak

- F- | )
o TR LTI | ORI

AUNTOU. e

= -V Fe. ] / .
TeRlIV1diahzainisin £IC

~ =~

7 ( 505
(\' 9 w '
R | =1 1 = = @ =Y o
]“ﬂ1uwuﬁu!‘ljuﬁ'.]u‘ﬂu&ﬁiﬂdﬂ]iﬂﬂﬁ]ﬂ"lu‘ﬁﬂﬂqmﬁ?ﬂﬂ]ﬁ]ﬁﬂ'ﬁ?lﬂ]’Uﬂ!‘ﬂﬂ
=
GAKTRINZEY
Umsanu 2551

HHINENABINFAGINUAAVNINIZY



Study of Optimal Condition for Wastewater Treatment

of Electronic Factory

Isawat Sangmanee

A Thesis Submitted in Partial Fulfillment of the Requirements
for The Master Degree of Science in Chemistry
Academic Year 2008

Copyright by Bansomdejchaopraya Rajabhat University



- - Jdl -t - - o « v . = o a '
ANDIUNUBII0D nnﬁnmumiznmm:nummummmnuuaumnhulmmwmmJu

L | -

olannIoNna
Tau U BN Heraudl
T (A1

o -
111:15nmsmmmmqu‘inmﬁmm TOAMTNTINGEO qOU @OUTUUN
o o o -
NITUNI 0. nIng myivaws Tty

NIIUMI A3, 09031 1A Niow

- [ - ¥ d amg e - (d’ [ 4 -,
uvimeiaus 1¥NHUIU ﬁutﬂ\)l‘ﬁ‘TW5$U1 91{11?]111 INUIUNY 'b'llﬂd]'lJ TIUNMUIVDINTANY

| S}Qj/

....................... AMUANUNAINGIAY

MUNANYATINIMAATUN NI TR

' o «
(FYIUMANITINTG AT, A3IYNT IATHTVD3)
a - d
ARZNITUMIAOUINUTINUE

................ e IE BN TUNS

omersssrmom] /l '”1'/ .................. N35UN1I

....... {) f\'}‘ﬂt df3\1}{-.‘\'.1:5.‘:......... NSNS

(0. n3ng My ToFu)

& [
............ evas By s
(A3, 89931 udNnioy)
................... 2 a2 NITUMITHASIAYIYNIS

(5. 5A1 DUI)

AVANBVO M INNAENYHQINHaAUDINIZN



f

& 4 L. R
¥oI504 MIANMIAADILNMHINZaNAHT UM ST AU 1aE9 53911

HANTHAIUDIANNIONNE

dl' kel a  ar =t

¥or 19y MDA Il

MU 1nil

Yszsrunssumaniugu 39 QB 100N
NITHMIN IV waansng iy Hawzloiu
NIIUMIAIVAN A3.00051 1N DY

= =

Umsan 2551

UNAALD

I ¥ ¥
MsANEIIAA Mz aud s un1s e udenTssunanFualu
a o [ o~ ¥V ] t : = < =9 .::’ i
srannseundlaslynszurumiamuniuazyiniw dudoninlsinunanrsuau
a oo = =t : = ' oy a ddaw
Silannsatindiniuduen 2 unasie iidennnszuaumsnannioniins lwa 240 gnuian
¥ ¥
" ar o L a o ot a ] ar
wAsA Ty naziudoninTssomisuazdinnunions s na 90 gnuIAMLATAD IY
4 o : = = = o : - " o
WO UTUNINNTLUIUMTHAALN AATIZHAUM NI NTONDUMTNAADL 1AL INTNAND
z . ¥y 3 W = '
ANAZNDUMAANAWAT AL(SO,), 11aZ @15 Bentonite : AL(SO,), 1uTuIovaz 10 TAULIAAD
= @ ' ' = i Vo ¥ = ' a
Usuas ludasraiuaian Taulyars Anionic Polymer iiudu3nuaz 0.05 lasulannliuing
ﬂ " 3 f_? b d] o =] '
Wumselumsanaznou ndanslvanaznewilumal 25 vin waminaaosing
a:; o " 3 ' = =
@13 Bentonite:AL(SO,), 1951871 122 19uduievaz 10 lasulaneluias Ysuins
= ' : o ] o = 3 . 3
9 ANINANFUAIATADINAIOU1T 400 gMNANIYUAILAT 1Az 1HT15 Anionic Polymer ST
¥
] = = o - [ o ar 1 o
fovar 0.05 Tavwranoliuias USuas 1 gnUIARYUALATABIAIDEIS 400 gRUIAN
[FUAINAT @18150aA BOD, COD, TKN, Total PO,”, Total Fe 1az 0/G lAanadinan
7.81 aansuaeans. 100.00 aaNTUADANT, 2.95 HAANTUADANT, 0.3] HAANSUADANS,
0.3031aansuAeanT Az 0.00 Taansunaans mumay aatluilszansniwlumsiita BoD,
4 99
COD, TKN, Total PO,", Total Fe 1a% O/G 1A30uaz 98.06, 93.67, 65.29, 73.96, 63.21 LAy
e o é " - a0 - Yy a ' ; ' o : g
100.00 MUAIFY FIAIMITNADIA1E] N IABATIZH TAMAINIUNUNUIATFIUAWUNINIIN
= 1 -:? W
nnlssnugamuniuisainldosnivenuonlssuld
] 3 o o y ] o o W
drungenlsaoimisuazdninau st lnaasstiianenszuiunsnia

¥
Fnn Taoldszuuiihniaindouuy SBR ludadiansvuia 20 a5 lasiivuanionisae



YAUNTE (F/M ratio) 1M1 0.15., 0.2, 0.25 mud sy ifeniszoznarfininz aylumsiay
9INIA VINHANIINAADIND I F/M ratio 19171 0.2 HAZ5£021221M51H U010 A 2 $2 104
muzaufigamusniiiiia BOD, COD, TKN, Total PO,", Total Fe iaz 0/G ldanasmio
13.80 HaaniuAaans, 39.34 Uaaniuaeans, 11.00 Haaniudeans, 0.39 daansudeans,
0.28 indniuAnAAT 1Az 0.48 aaniuaoans mudiay Amduilszansninlunistinia
BOD, COD, TKN, Total PO,", Total Fe a2 0/G @300z 95.63, 88.51, 30.38, 94.42, 92.61
1AL 96.60 MUAIAY “?&ﬂﬂlﬂWW‘l{’]H5Jﬂﬁ‘Ij‘lﬁﬂﬁ?i1ﬁ1u!ﬂmﬁn1ﬂﬁ§1uﬂmﬂ1Wﬁ’1ﬁﬁ]1ﬂ

Tsaamgamvngsy aninllasviseenuenTssnuld



Title Study of Optimal Condition for Wastewater Treatment of

Electronic Factory.

Author Mr. Isawat Sangmanee
Program Chemistry
Advisor Assoc. Prof. Suthon Sathienyanon

Miss Korakoj Pethassanayothin
Dr. Atchara Kaewnoi

Academic Year 2008

Abstract

The purpose of this research was to study the optimal condition for wastewater treatment
of an electronic factory by chemical and biological process. There were two sources of
wastewater. The first one was from manufacturing process treated by chemical coagulation with
the flow rate of 240 m'/d. In this experiment, 10%w/v AlL(SO,), and 10%w/v Bentonite:AlL(SO,),
were used as coagulants in various ratios and quantities, and 0.05%w/v anionic polymer was used
as coagulation aid in various quantities. Time was varied from 0 to 30 minutes in coagulation.
The quantity analysis of wastewater composed of BOD, COD, TKN, Total PO:_, Total Fe, and
O/G. The results showed that the best coagulation was 10%w/v Bentonite:Al(SO,), in 1:2 ratio
with the amount of 9 ml/400 ml of wastewater and the best coagulation aid was 0.05%w/v anionic
polymer with amount of 1 ml/400 ml of wastewater at 25 minutes. BOD, COD, TKN, Total PO;',
Total Fe, and O/G were reduced to 7.81 mg/l, 100.00 mg/1, 2.95 mg/l, 0.31 mg/l, 0.30 mg/l, and
0.00 mg/l, respectively and removal efficiencies were 98.06%, 93.67%, 65.29%, 73.96%,
63.21%, and 100.00% respectively. The treated wastewater was well below the standard limit ,
hence, it can be discharged from the factory.

The second source was from the canteen and office treated by Sequencing Batch Reactor
(SBR) with the flow rate of 90 m/d. In the experiment, F/M ratio was investigated at 0.15, 0.20
and 0.25, and the periods of the acration time were varied to compare the cfficiency of wastewater
treatment. The results demonstrated that the best condition was F/M ratio at 0.2 and the most
efficient aeration time is about 2 hrs. BOD, COD, TKN, Total POf, Total Fe, and O/G were

lowered to 13.80 mg/l, 39.34 mg/l, 11.00 mg/l, 0.39 mg/l, 0.28 mg/l, and 0.48 mg/l, respectively



and removal efficiency were 95.63%, 88.51%, 30.38%, 94.42%, 92.61%, and 96.60%,

respectively. The treated wastewater was under the standard limit, therefore, the wastewater can

be discharged from the factory.
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& “n ¥ = P ' aq ¥
uTNaﬂ']ﬁ“’ﬂﬁﬂaﬂu‘lﬂﬂ1ﬂﬂ-ﬁﬂ|ﬂﬂ 4,13 1]11‘1]0“1‘751“53“313535311a1‘ﬂ‘1%1uﬂ15

VoA Y w I!I'SJ' o Gl = &5
ﬂﬂﬂ:ﬂﬁlullﬁzﬂﬂﬂ‘lzuﬂqﬂﬂﬁdﬂﬂﬂzﬂﬂu AWRAAWLTAL NN 4.12

AMMYU(NTU)

5 -

0 T T T T T T 1
0 5 10 15 20 25 30 35

szgzna i lumsanaznou (M)

' 4 & Y
awd 412 msAnpmszEzRIMNz A luMIARAZAB HioANAZ DAY

a

Wududevay 0.05

~ o v a o an 5/ i R
5 Bentonite:Alz(SO4)‘ NonIIaIu 1:2 31105 9 wanans waz 1¥a15 Anionic Polymer

Tagnanol3ins U3uas 1 finaans Wumsrwlumianaznou




69

| NAKANISNARBIANATNEUMATianIszozna MmNz aylunsAnAzNaY AN
vadoh 3.4.4 %QNﬁﬂ"l‘i‘l‘lﬂa’e’Jdﬂ'ﬁ1ﬂ§]’5ﬂuﬂ'}iGlﬂﬂzﬂﬂuﬂnmﬂiﬂﬂ%ﬁﬁ Bentonite:AL(SO,), fi
dnsraau 1:2 Wuduievaz 10 TavanarelSu1as pH 10.98 15113 9 fiaaans Az Anionic
Polymer 1ntuSauaz 0.05 Tavwiadodiuas Usias 1 Saaansaer 10613 400 fadans
Tunmsanazneu wuhanuyuzanasediasaE lure 20 wiiusn wdessezia 25 i
AMYUIZIUALT AIN T 4.12 lunisneaesiisadenszoznalunisanaznewd 25 wiit i
szpznaimmzanlumsanaznou
¥ . . y
fguiuangimuzasuinigalunisanazneutindennnizuIunIswanved
TsanunaasudSiEnnsotind A 19815 Bentonite:AL(SO,), idnardu 1:2 hududovaz 10
TaouranoU3uas USu1as 9 iiaaans 1aza1s Anionic Polymer Iuduiovaz 0.05 lauuiado
U5u1as U5uas 1 Uadans A1 1d0813 400 faAans 1 pH 10.98 nayldszoznalums

A8 o e = o :' = o o v ¥ A 1
anazNoY 25 Wi suhanzil ludnseiaumwindondamsiinia awiaden 3.4.5 de'l)

= d : > = s o

4.2.5 Namﬂmﬂzﬂqmmwu1ﬁqmnmzmumwnﬂﬁaamiu1i'fm'fwmsmnﬂznaumamﬁ
o ar :J' - = qy [ a o (= o
21nM s NA a9 TAN UAYINNIZVINMTHAAVDA 1IN UHAATUTIUDIANNTOUNT

g/ = = w 9 - " Y i o o 3 =
2 SEmsanaznoumani musiaved 3.4 walsingilaan, senmnzaylumsiadude
SnnsEUILMINERdIuIENIsAnAYneuMaAT Ao 14813 Bentonite:AL(SO,), idAT 1IN 1:2

Vv
] = = - &aa 1 o e &aa 9
Wuduovaz 10 Tavwianeilsuinsllsnas 9 Saaansaerinde 400 Hanans uazlyasazaiy
v
Anionic Polymer $ududosaz 0.05 Taowadersinas 5uas | fanansaorinde 400 adans
" 0 ¥ "
= ' = M o o &
tazldszoznarlunsanaznou 25 i Helunisanaznau M pH 10.98 WAUMNAIUMS
¥
a o

a o w 9 a §
Srfamaniindnninseiaun i udonaInITnaaes MUHITD 3.4.5 a1l INgAINIT 19N

q

vy ¥
1 .:; L} d a o
414 a1 FunannaIPIUINNEAmHATY



70

= L Y A
191N 4.14 fn'iﬁﬂ‘ﬂ]i‘lﬂlﬂ]ﬂu“ﬁﬂ‘ﬂ]ﬁﬂ‘ﬁz'ﬂ]uﬂ'l‘iNaﬂﬁﬁﬂﬁ]ﬂ1ﬁﬂﬂﬂ3ﬂﬂ““13!ﬂa G%IJ'JEI

. < o " '
a5 Bentonite:AL(SO,), Ndns1au 1:2 1uduFesaz 0.05 Tagadaneliangs
Y311a3 9 fiadaasnesings 400 findans uaza1302a18 Anionic  Polymer

Wt ewar 005 Inuunaneils 13 R TR AR s aa
wane1f31as Usuas 1 Naaansaeinde 400 iaaans

‘ﬂﬁ]ﬁma‘g ﬁ1ﬁ3ﬂ1ﬁﬂﬁ$ﬂ?“ﬂ1‘iﬂaﬂ ﬂ]ﬁl‘igﬁﬂ%ﬁ"\i
NOWUMIADAZNOUMAAN |  QAEHNIIN

pH 5.68 5.5-9.0
BOD (mg/L) 7.81 <20
COD (mg/L) 100.00 <120
TKN as N (mg/L) 2.95 ' <100
Total PO, -P as P(mg/L) 0.31 No Std.
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