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Abstract

This research investigated the use of three types of lignite fly ashes, namely FA1, FA2 and
FA3, as coagulant on municipal wastewater treatment, compared with Al,(SO,); solution (10.0 mg/mL)
and commercial liquid alum (6.6 % w/w Al,O;). In jar test experiment, dosage of coagulant, pH of
wastewater and settling time were carried out. The appropriated dosages of 5 coagulants per 1 L of
community wastewater were 1.5, 1.0 and 0.5 g for FA1, FA2 and FA3, respectively and 10.0 and 2.0
mL for Al,(SO,); solution and liquid alum, respectively. Moreover, pH of wastewater at 7.0 for FA1 and
liquid alum, and pH of wastewater at 6 for FA1, FA2 and Al,(SO,); solution. Settling time at 4 days for
FA1 and FA2, at 3 days for FA3 and Al,(SO,); solution and at 2 days for liquid alum. 5 Types of
coagulants at these conditions showed the removal efficiency of high turbidity up to 99 % while 3 types
of FA gave the good efficiency, comparable to those of ASS and CLA. Nevertheless, FA3 gave a
better efficiency than those of FA1 and FA2. This might be related to high content of metal oxide
component that could destroy colloidal stability in the wastewater. In addition, the 20 liters of
wastewater were tested by using 5 coagulants at suitable condition and analyzed for 9 water quality
parameters of wastewater, in conditions of before and after pass through coagulation. The results
revealed that FA3 gave the highest treatment for all of parameters; with turbidity removal, BOD, COD,
TS, TKN, NH;-N, total-P, ortho-P and FOG at 99.39, 98.18, 85.71, 81.28, 52.67, 49.35, 76.52, 82.24
and 76.30 %, respectively.
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F/M ratio tdu@u @aun1sinvUaifeal83s

A15197 1 i’aﬂa:msﬁm“@ﬂmmjuﬂ”m: HZLIRN
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ASIYNTL 20 305 UAZANIEAAINENYDIAT
gf9aznawdlaannnaniInasasten 3.1.1,
3.1.2 uaz 3.1.3 nwisafianni5130u 100 59U
dowifitduian 3 Wit wazmiudienuiiisou
40 soudaw A 1JuL181 30 wAf 9 nEnsa
3Lmﬁ:ﬁqmmwﬁw a1wisanmnalily
Standard Methods for the Examination of Water
and Wastewater (APHA, AWWA and WEF,

2012) lenadsaansi 2

JTHLLIAT ECHRER AR TR RPRE G
ANAZND f3azane o ihassdniug | ideasdnlud | wheesdnlug
(1) azpdliiloudaing AR 7h6 FAT 300 FA2 7% FA3

1 94.17+1.22 94.29+3.29 90.89+0.44 91.38+0.66 92.28+0.95
2 98.72+0.39 99.21+0.93 94.66+1.47 96.09+0.53 98.64+0.14
3 99.82+2.13 98.63+0.06 98.98+0.52 98.84+1.03 99.74+0.03
4 99.86+0.87 97.70+0.53 99.46+0.76 99.73+0.99 99.79+0.10
5 99.89+1.81 96.75+1.65 99.58+1.58 99.76+0.93 99.82+1.11

*ﬂ%mmmsmia:mUa:QﬁLﬁUNSﬁ'aLW@l 10 JadaaTdatigy 1 863 NWLeT 6; *USuma1sautii 2

TaRaaTdatLFy 1 8aT NN 7; **USuiosdnassdntudaia FA1, FA2 uaz FA3 @aiiie 1 8as

A8 1.5, 1.0 WAz 0.5 NTU ANNAIAL NNLBT 7, 6 WAZ 6 AUAIAL; **NIUTINAINLSITaY 100 501/

W7 3 W LAZMIUTINANNLTITAY 40 JoU/UN LDWIaT 30 WA

9NA1319% 2 nudnnslidiaes
anludafia FA3 tdussasnsnznausIvnsn
ﬂﬂﬂ'@miﬁuﬂ%ﬂuﬁﬂLﬁﬂ‘gmuvlﬁga EORGEDLK
AURLNIINAREITY Yan kazame (2012) #i
a3 U181 NIIRNLENRHUNLARDUN LRI TR
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ayounidluingeled wudsatunmaenss
289 Xin waz Huili (2009) Mesungd1n3ldida
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WNAMTAATIER
v . Nﬂﬂiiﬂuﬁ’lﬁd
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WINULRDI o o Lmaauanvluﬁ Lﬂ’]i‘lﬂﬂﬂﬂvl%@‘{ AMNITUY
Wuthszuy |uveznau| asgfidlon | s R R anlud e
TUa FA1 TUa FA2 VIUAWILRE
139 TaLna e FA3
i?u“ﬂad”l{ﬂ"ﬁu
aaunnd (°C) 31.400.00 |31.50£0.00 | 30.70+0.00 | 30.60:0.00 | 30.70£0.00 | 30.80+0.00 |30.600.00
Ao 7.65£0.07 | 7.40#0.00 | 7.33+0.56 | 5.20+0.10 7.65+0.07 7.60£0.00 | 7.50+0.00 59
AR (ppt) 0.10+0.00 | 0.20+0.00 | 0.20£0.00 | 0.50+0.00 0.20+0.00 0.30£0.00 | 0.30+0.00
A Wi (usicm®) 651.00+1.41 |462.50£0.71 |500.00+2.00 | 1,013.67+0.58 | 1,534.00£1.00 |1,469.67+0.58 |777.00£1.00
AN (NTU) 49.37+0.12 | 5.75£0.03 | 0.13:0.01 | 0.80+0.06 0.94+0.03 0.420.03 | 0.30%0.01
YSinmeendauazansth (mglL) 3.89+0.07 | 4.24+0.14 | 6.21#0.14 | 5.86+0.35 3.2040.07 4580.07 | 5.12+0.14
ilad (mg/L) 27.50+0.71 | 26.25£0.35 | 2.00+1.41 | 1.000.71 3.00+0.00 1.75¢0.35 | 0.75¢0.35 | ‘laiifins 20
&lad (mg/L) 112.0021.41| 80.50+0.07 |48.00£0.00 | 32.00+4.24 | 48.00:0.00 | 32.00+4.24 |16.00+0.00
YSinowasudarimun (mglL) 710.504.95 [511.00+2.83 [365.00+5.66 | 406.00+1.41 | 426.50£3.54 | 243.50+2.12 |133.00+1.41
Psinmpesudsazaneinnianug (mglL) [557.50+3.54 [448.00+1.41 [232.0048.48 | 304.00:0.00 | 318.00+5.66 | 160.500.71 |65.50+2.12
YSinowasudsuiuassrimuna(molL) [153.00£1.41 | 63.00£4.24 [133.00+2.83 | 102.00£1.41 | 108.50£2.12 | 83.00£1.41 |67.50£3.54 | ‘laitfiu 30
Psnalulasiauianue (mglL) 84.00£1.58 |31.9240.79 |62.16:0.79 | 59.92:0.79 | 55.44:0.79 | 49.84%0.79 |39.76x0.39 | luiifin 20
uawludielulasan (mg/L) 76.88£0.45 | 38.86+0.57 |53.49+.034 | 52.77+1.36 | 41.51:0.45 | 40.31:0.57 |38.94x0.45
PSinowlaanasariavaa (mg/L) 49.37+0.52 |27.02+0.04 | 8.39:0.55 7.27+1.04 15.460.76 13.17:0.47 | 11592058 | ‘laiifin 2
aaslsWaaiva (mgil) 23.86+0.48 |12.53+1.27 | 4.24+0.00 | 4.24+0.00 5.25+0.48 4.24+0.00 | 4.24+0.00
shaluuazladi (molL) B37.50+10.61|232.50+3.54 251.00+2.82 | 119.506.36 | 230.00+1.41 | 122.50+2.12 |80.00¢7.07 | ‘lailfin 5
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aéﬁmzﬂaumminﬂm”@niﬁLﬁs_l"zgmuvl@i”ﬁﬂ’h’i%'
WoUaznantsd daduszuutitainfoves
YRIANUIRULNBATANEAS INLUNUALIILYY
Weunnwiniiiaed onafasunanszuui laile
fevienuszannognssaLitasin S5
Tulastauranuauazuenluiislulasiouiim
aaodntudsiia FA3 t1taldasninisuuy

AZNOULTINLILANTDE

A13191 3 Fagaznmathiannidiaaiand g vasaIasvaznauwnd 5 sie Wisuifisuszuuiinge

LUUAZNAWLI
. Saoazmiinga
FIFTIALNEB
mwm‘iu BOD COD TDS TKN NH;-N total-P ortho-P FOG
f17AzANY
o . 99.730+0.01 | 92.73+1.32 | 57.14+0.03 | 58.65+1.32 | 26.00+0.45 | 31.37+0.24 | 83.01+£0.55 | 82.24+0.00 | 25.93+1.82
azgliiioutana
ﬁ’]iﬁui«{ﬁ 98.39+0.05 | 96.36+0.61 | 71.43+0.01 | 45.81+0.96 | 28.67+0.63 | 30.431+0.22 | 85.28+1.04 | 82.24+0.00 | 64.44+4.36
uhaesanlued
N 98.09+0.03 | 89.09+0.02 | 57.14+1.23 | 43.32+0.43 | 34.00+0.74 | 46.01£0.19 | 68.69+0.76 | 78.01+0.38 | 31.85+1.12
Twa FA1
aesan lue
R 99.16+0.03 | 93.64+0.21 | 71.43+0.09 | 71.39+0.17 | 40.67+0.16 | 47.57+0.35 | 73.33+£0.37 | 82.24+0.00 | 63.70+1.12
T%a FA2
uhaesdnlued
N 99.39+0.01 | 98.18+0.19 | 85.71+0.03 | 88.32+0.10 | 52.67+0.12 | 49.35+0.10 | 76.52+0.48 | 82.24+0.00 | 76.30+5.07
Twe FA3
JPUUATNAWId | 88.35:0.03 | 4.55:0.31 | 28.57+0.07 | 20.14+0.44 | 62.000.34 | 49.46+0.32 | 45.27+0.02 | 47.46+1.02 | 31.11+2.54
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