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Abstract

This research was conducted to investigate the optimal coagulants for water treatment process in raw
water with low turbidity (10 — 30 NTU), normal turbidity (30 — 50 NTU) and high turbidity (120 — 150 NTU) using alum,
polyaluminium chloride (PACI), polyaluminium chloride high basicity (PACI HB) and aluminium chlorohydrate (ACH)
as coagulants with jar test method. Variation of alkalinity of raw water were 10, 60 and 100 mg/L as CaCO.,. It was
found that all coagulants could remove turbidity from raw water below 4 NTU to meet water quality standards of
Metropolitan Waterworks Authority. At 10 — 30 NTU of raw water turbidity, the optimal coagulant was 8 mg/L of
polyaluminium chloride with alkalinity 100 mg/L as CaCO,. The turbidity removal efficiency was 83.02%. The cost
of coagulant was 0.096 bath/cubic meter. At 30 — 50 NTU of raw water turbidity, the optimal coagulant was 6 mg/L
of polyaluminium chloride high basicity with alkalinity 100 mg/L as CaCQO,. The turbidity removal efficiency was
92.16%. The cost of coagulant was 0.137 bath/cubic meter. At 120 — 150 NTU of raw water turbidity, the optimal
coagulantwas 20 mg/L of polyaluminium chloride with alkalinity 100 mg/L as CaCQO,. The turbidity removal efficiency

was 97.04%. The cost of coagulant was 0.240 bath/cubic meter.

Keywords : coagulant, turbidity, water treatment process
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Hilsz@ninn uaviladinnsiinansenaznausiallanasinnisaunauseatasninasaaaafinliinauguinay
(Munsin, 1989; Katesarin, 2009; Sawitri, 2009) kANA1NLTUANTNAUWNAY 100 RAANTUADANTUDILAALTEN
ANFLIBLUR ANTANAZNEIS 4 1A A1N19ANNESRAINYULARINGN 4 Uiy RauNImsgIunIsdszliuATuang tne
an9du nedezqiiiunnanlafniinivan wadergiitaxaae lssatanuiiluuage uazezqiilonaaslslansm
Hisz@nsnanlunianndnmannguienay 97.34 97.04 96.95 uaz 97.52 ANHATIAL UATIHEIAINANTANAZNEUTAY
il lunszuaunisindnanuduasssruunaaiilsziasfeailuasanaznaund fuunistindamnainga A

WHatAURAINYU 120 - 150 Wiy ansanpzneuisnzanae wedezqiilannselsfadamanfinanudindu 20

faaniusieans AvNliusatiBuwingy 100 Fadniusiednstesupaiianaifuaiun iasaindarlanaiies 0.240
UFARQNUIATNAT
5115199 4 UszBvsnn arudindiunmanzan AnnmtnieuuasnaINIIANEaARANYY wazAnldans
2BIANIANAZNAULAALTTA NEIANNIUENALIENGU 120 - 150 1EuTg
= & g ANLTlUANg 2 -
e c I ) = < — ‘*03 —
3 (Yt < (< & ' a a o 1 a 99 - & >
= E & =z & ANTY (Nadniuredns . & = MR
= E @ = @ NLBT € a € 24
= F & 1 &= o ~ & & o &
= £ S = = (\Bune) UBIUARLTEIN e @ = @
< G & = T & & c =
74 @ X < (& P o = = =
& s 2 .8 € ANTLBLLG) -« 5 IS
& LS A = N z 2
(= L & S — Ly v v P v P e RS
(& (o
& - € BuAY qaving BuAw gevine BuRAu qevine &
alum 94.37 55 123.00 6.93 10.0 N.A. 583 4.71 - -
PACI 92.59 30 123.00 9.11 10.0 2.0 5.83 5.01 - -
PACI HB 95.76 30 123.00 5.21 10.0 24 583 5.11 - -
ACH 96.83 14 123.00 3.90 10.0 7.2 583 542 0.553 1.453
alum 96.40 55 129.00 4.65 60.0 42.0 7.15  6.39 - -
PACI 95.64 20 137.00 5.98 60.0 4438 7.15  6.60 - -
PACI HB 96.86 18 150.00 4.71 60.0 49.0 7.15 6.62 - -
ACH 97.36 14 137.00 3.62 60.0 56.4 715 6.93 0.553 0.953
alum 97.34 70 129.00 343 100.0 68.0 7.93 6.55 0.336 0.336
PACI 97.04 20 129.00 3.82 100.0 85.2 793 7.18 0.240 0.240
PACI HB 96.95 24 129.00 3.94 100.0 87.0 7.93 7.40 0.549 0.549
ACH 97.52 12 129.00 3.20 100.0 89.2 7.93 7.53 0.474 0.474

a

wlnawe - NA. manefie not available (liaunsndnan1d), () nunede ansanazneuliatnisanidnmiugulinindt 4 185uiy
AINNIATgIUNstsziuamman Adddinannfiansn, andeyanmunimiifuredssnundntiiniue nsdszliuasmans
W.A. 2559 (Bangkhen Water Treatment Plant, 2016) Wu41 A ufluateaaainauiiateds 100 Haaniuseansaesunaldes
'y o u’/’ dl 02, a = | U a a o a = 'y =< Al ¥ o o 1 | 1
AFLRIA AU AnAuTiaaiueng 100 Raanfurednsresuaadanafuamwn aslidaAr1EeaensUfuAtanuflusng
1
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T a | a a ¥ Y Y [ a a o a ' Y Y
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! a U A b7 = o | ] v % XK dl v dy
anpznauudazaiin na1ana ansdudnalnuaniiluniseiinaynialilunanaislsznaufasielu (sweep
. dl 14 di v o ¥ oy o QI dy
flocculation) Fefiaansfiunuansanaznaugaie linzauiuauniAneasesf HRNIIINLATIWARNTWAIN D
anaznauls (Hongxiao et al., 2015) dAudunedergiidannaalss uazazgililunnaalslainsnazinanaiadasnin

a a

mﬂqagmﬂﬁwmiﬂmi@.mmmm (adsorption coagulation) (Hongxiao et al., 2015; Muhummad et al., 2016) A1

v a a K 5% o 1 1 ¥ % =2
mﬁfaumn@umﬂﬂ@iﬂmmmmmmimmmmwmnmxn@uluﬁmmmnmLmuﬂﬂiﬂﬂwmvgmummiﬂumn

a131lszneunasnalu (Weiying et al., 2012)

2. NANISANEIANANMNIL UANNNABLSLANBATNURIFITANALNDULARSTIA
' | ' L. =< & A o R Y v I
ArANLEluAng (alkalinity) ¥unede ANa1Nsaaestinfaziylalnseuleany (H) Wenilinsadunans
(Munsin, 1989) nanq@a Anmdlusreiutinnaziiuasiilunsainaty uiasdssiiuniunisdasuulas
= 1 % = a a o o ] yval 1 | 1 A a o o
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' o Lo v o R @ PR = A A -
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Yy o

2013) LﬁfﬂﬁmimﬁmmwLﬂuﬁmummﬁL@W@T\‘ima‘ﬁﬁmm’mﬁquﬁﬁﬁu ANANT NN 2 — 4 WU @7ENHEaN 13 AN

a a

ANHLEIUANLAZ AN LA TUBNTINAAAININTIGA F898IN1AE WoRergRitaupaalsdaiinman weResqRitlunnaselas

al

ainAMTluLags uarazgitlannaalslawmen ANA1AL Aoaenadu NANYUENAL 30 - 50 LEUNY (A1979% 3)

a a

AHLTUANNUI ALY 100 RadniusdednsrauasidanA1iuaiun a19dn wedezglilaunaalafaiiniman
a a a & a | a a ISP <1 1 ¥ <1

wedazgiilannanlsraiinnnuiluiuags uazezgiiflounaslslamsn Haraauiiusegaiinenilu 75.0 83.4 83.6

o o N A > @ o o = a o asa =

waz 87.8 AMNANAL uaziANeTgaineilu 6.82 7.34 7.46 uaz 7.59 ANAAL Bea1N1snedunelianljiseniad

sallil (Jack et al., 2017; Katesarin, 2009)

anafiu 1 AL(SO,), (aq) + 6H,0 () — 2AI(OH), (s) + 6H" (aq) + 350,” (aq) (4)
wodavgiilanmaalsd  : AL(OH),CI, (ag) + 3H,0 (1) —> 2AI(OH), (s) + 3H" (aq) + 3CI (aq) (5)
azqiifonnanlslawmsn  : AL(OH).CI (ag) + H,0 () — 2AI(OH),(s) + H' (aq) + CI' (aq) (6)
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lansanlamiinldAfngn (Amirtharajah & Mills, 1982; Duan et al., 2014; Masaoki et al., 2013; Muhummad et al.,

2016; Ning et al., 2014; Yan et al., 2009)
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