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ABSTRACT

According to site survey of a textile dyeing/printing factory, it was found that the effluent
employed high strength of color and higher levels of BOD, COD, TSS, FOG, and TKN, than the
effluent standard. Therefore, this special project focused on an improvement of the performance
of wastewater treatment plant in the factory. The experiments studied 3 treatment processes,
including coagulation, ozonation, and biological processes. The coagulants used in coagulation
process included aluminium sulfate (AL(SO,),), ferric chloride (FeCl,), and polyaluminium
chloride (PACI). The results indicated that PACI with a concentration of 500 mg/L and pH of 9
provided the highest efficiency in total suspended solid removal, upto 96%. Ozonation process
with ozone generation rate of 15.36 g/hr. at pH of 9 could remove COD upto 86% within 5
minutes. Biological processes using sequencing batch reactor (SBR) with MLSS of 1500 mg/L at
hydraulic retention time of 8 hours exhibited the best performance in BOD and COD removal for
treatment of the wastewater pretreated by coagulation combined with ozonation. The BOD and
COD removal efficiencies were found to be 92 and 89%, respectively. A process train of
coagulation, ozonation, followed by biological process could treat BOD, COD, TSS, and color to

reach the criteria required by the effluent standard.

Keywords : Biological process, Coagulation, Printing, Dyeing, Ozonation
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MU COD:N:P (11191 200:5:1 1azA1 COD UAWNIA 2.67 IM1U09a150UNT IA15 VDY

NIYNA (TOC)

v
910 COD = 1056 mg/L ; A9UU TOC = COD = L056 =395 5] mg/L
2.67 2.67
fc72g  sdlucH. 0, =180g
C395.5mglL oflu CH,0, = 180gx33§'5 Img/L _ 9878 mg/L
g

o < 1w
Amuald anududuvesasazaroafionang Inainu10,000 me/L

h WL
JSumsvoenuaade = 10,000 mL

NN CV, =6V,
wld 988.78 mg/Lx10,000 mL = 10,000 mg/LxV,
V, =988.78mL

2
v

Yy a 3 Y v a A Yo A a
ﬂmmmﬁazmﬂﬁmﬂngiﬂﬁmmmmu 10,000 mg/L ‘]Jﬁl!Wlﬁ 988.78 mL LW’E)El‘H‘lHLffEJiJ

A1 COD (5UAW 1,056 mg/L

- myazamawenlintandaa (NH,),S0,

§1COD200 mg/. i N 5mgl

CODY N5Eme/L - O , Nooew LI 10BOEL. o mrao/. =0.0264 g/L
200mg/L
1 N28g oglu  (Nm,),80, 132g
$1N264mgl  oflu  aH,),s0, 228X 2286'4mg/ L SidmgL
g
dmuald anwmiduduvesmsazaivaion (m,),s0, = 10,000 mg/L
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N okt sTo v
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V, =124 mL

2
[23
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- dovdvasazarvadenuey TuHeudama anududu 10,000 mg/L YSu1a5 124 mL Aptin
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HPO, <> H + HPO, pKa, =2.15
H,PO, <> H + HPO,” pKa,=7.20
HPO,” <> H + PO," pKa, = 12.40
[inda]
210 pH = pKa + log e T ()2
[nsn]
Amuald  pH AU
pKa, UAWMAY 7.2

ANUTUTUITIVUATAUNIAY 0.01 M

~  [HPO,1 + [HPO]" = _.00I
[H,PO,] = 001 - [HPO,’]
unumluaumsi (1)
HPOZ™
wld 7 = 7.2 + log #—}———
0.01-[HPOZ™]
HPOZ~
-0 f 5 log LR Dy - ].} :
0.01-[HPO2™]
il 2 [HPOZ™]
0.01-[HPOI™]
[HPO,’] = 0.0039 M
wag [H,PO,]= 0.01 - [HPO,’]
wld [H,P0,]= 0.0061 M

[HPO,”] 1361910 Na,HPO, FsafiuanTananaiviniy 119
81 HPO, 1 mol  @o4l¥ NaHPO, 1 mol

HPO,” 0.0039 mol #9314 Na,HPO, = 0.0039 mol 13 464 mg/L

[H,P0,] 3unn K,H,PO, FafluaaTmanaimiy 136
81 H,PO, 1mol @osl¥ KH,PO, 1 mol

H,PO, 0.0061 mol #9314 KH,PO, = 0.0039 mol 150 830 mg/L
~umswsouoalaiivlosAaaugy pH ity 7 nazarmuudunanuaiia 0.01 M

1240919 Na,HPO, 1182 KH,PO, 1111 464 mg/L 11a2 830 mg/L AWAIAL



a a a @ a L4
M13197 ¥-1.1 YSnamsduasazatong lnaludslgnsol

N T = Ysasasazavadon A1 COD 1foumh
Usnaniuie | Ysuunglna iE
nglaaaeinde 10 L (mL) (mg/L)
20% 80% 791.02 1056
50% 50% 494.39 1056
80% 20% 197.76 1056
100% - - 1056

2] Vv
HIeme : ANNANTUYeITIazawaRenng Inav1Ay 10,000 mg/L

a a A A 9 o w = =1 4
MITINN VU-1.2 ﬂiu?mﬁ?i@’lﬁ’]iﬂl@ﬂﬂﬂqﬂiuigﬂllﬂ'lﬂﬂ'ﬂ'l\ﬂf'lﬂ']wl&‘]J'UL'E]'ﬁ‘UE]']i

1/9 6731891 COD:N:P = 200:5:1

AUty uvesmsazaeen Tudeudamaniaiy 10,000 mg/L

anututuusaaaiives lnesau 0.01 M

' Woalasivies pr 7
i v A1 COD (NH,),S0,
ANy uAY KH,PO, Na,HPO,
(mg/L) (mL)*
(mg/L) (mg/L)
E% ]
Wufeisudu 1056.0 124.0 830.0 464.0
N155INASNDUNIUAK 736.0 86.7 830.0 464.0
stiiaaqe Te Tau 187.0 22.0 830.0 464.0
N155INALNOUNIAUAL
143.0 16.9 830.0 464.0
way o lasy

a [ = [ U g}
* 1Fumsasazareanonuoy Tutovsamanowl 10 L






