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The paint factory’s wastewater: COD removal by chemical precipitation method
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Abstract

Wastewater from paint factory contains various heterogeneity compounds and needs appropriate treatment
before released into environment. The objectives of this research were to evaluate the optimum condition of
coagulants (ferric chloride and polyaluminium chloride) i.e. coagulant dosage and pH, and to compare the COD
removal efficiencies of the coagulants. Wastewater samples were collected from a tank of spray painting process
and it was subjected to study COD removal by using chemical precipitation method through Jar test experiment.
The average values of raw wastewater characteristic were pH 7.01+0.03, turbidity 803.67+8.14 NTU, color
440.80+1.86 SU, and COD 1,120+13.23 mg/L. Result of the study found that an optimum condition for ferric chloride
was 500 mg/L at pH 5 with 33.04% the highest efficiency in COD removal. In addition, an optimum condition for
polyaluminium chloride was 600 mg/L at pH 7 with 37.90% the highest efficiency in COD elimination. Result
demonstrated that the effective in COD removal of polyaluminium chloride was very similar to ferric chloride.

Keywords: paint factory, wastewater, ferric chloride, polyaluminium chloride, chemical precipitation

' AnuzasIugaAARTuarAswanden unanenauinReafnnesiash

! Faculty of Public and Environmental Health, Huachiew Chalermprakiet University
’ Corresponding author. E-mail:nuttawee_c@yahoo.com

Received: July 25, 2017; Revised: November 20, 2017; Accepted: April 10, 2018



172

2.uM94. 6(2) : 171-181 (2561)

uni

T uNanA s inin@essinnuile

v
° o o

A o da & A,
NHAIMNAATY ‘mL@ﬂ%Lﬂm‘ﬂuuNmmﬂN@ﬂﬂ?ﬂQ\i

PR N1ZANTIaR LHa9aINNITUIBNINARR b

al

= [ o’// % (% ] 1
anaaRnanaszinmiilugnsAesiu faatnati d
(paint) ua1snTdaunanaaaned (L titanium

dioxide, zinc oxide, Iron black, copper

phthalocyanine, lead chromate LA chromium
oxide Lilusiw) 9% (LU vinyl, epoxy, acrylic,
limeseed oil Liluin) Aannazane (1w xylene,
toluene, hexane, acetone, methyl isobutyl ketone,
buthyl acetate Laz methyl alcohol ({usin) ans
Ugauste (1 ANTANNNIEAINNZE i L

213129 UN170 9969 41N AINNFDAU LAY
anstlasiuniaifiavas usiv) wazdngaunilu

(2
o a

189189 (AnA §1utlaynyn, 2526) Tea17uani
wWaduitlauagludiidaazialiundedan

Arnanilenge laevialdiAraoauantlonasil

Anzesudaiansanazansid (total suspended solid)

a

4,735-13,350 NaAnSNF0ART ANTLaA (chemical
oxygen demand) 4,438-25,100 HaANFNARARNT

wazAndlen (biological oxygen demand) 960-1,968

o A

HaanFusiaans (Aboulhassan, Souabi, Yaacoubi,

and Baudu, 2014) sidamaniiandlufiaclsiunig

Unnetnaunzan waandsduienliias

U

o

TusrrudaeniudelssinTunas@aninaan

v
1 = o

Ao o o A Ao A a vl
fJﬁ‘LIT]_Im‘mLm_lvmmﬁﬂﬂm@jﬂuuuﬂﬂmﬁmnmzﬂ@u

AN (chemical precipitation method) RIRET

ansuzIuaessne] Il lneasanguAznaues

1 d’jzﬂ” 2 a ada g t-de
ansuaauaasnatauAfta1TIAN Tauilunty

(% 1
o ©° al

infanndeainiseugaaunesy iesannd

= a a

fanne disz@nsnings s1anladune Tnasanu
faendnastnTauuuay arunsonndngsantlen

e s liuanenwisfinesliddnanidug

a a &

AAUNTIANTUIIUARY UATANTEUVITTAZANETIN

q

(Renault, Sancey, Badot, and Crini, 2009; Szygula,
Guibal, Palacin, Ruiz, and Sastre, 2009; Altaher,
El Qada, and Omar, 2011) 8adh wasil, N9ng

wiafansTeBy, wazqou aause1uu (2552)

i
o © = 4

AN®IN1911TA NN R B TANAZNAUNILAN

D

TINU41ATAINAI8INITANaAAsanUsnlu
Udelfidlueenen lddnaziflunindaanniseeny
AEANUNITNITATINUEAY

aa a a da’ o

faﬁlﬁmmzﬂ@u‘wwmumm‘ﬂuima@ﬁﬂﬁ
ﬂﬁ'zﬂ'ﬁuﬂqﬁ'@%q\i LATTINASNBL (Coagulation and

) Ny Al ! o
flocculation process) An9uARTN L Fandnansas
mznaw (coagulants) Taevinlilutiailu 2 ngw
1 3| 1 A a =
nguusniflunguinastasansetiuviadiany (meal
coagulants) 111 8EgH Wandam (aluminium
A o o o
sulfate) ¥FReaN (alum) Wafadawne (ferrous
sulfate) wazinesAranles (ferric chloride) wag
1 dl & £ dl |

nanngeaiuansaTenzneuniuanslssne e
Twﬁmﬁ(pre—polymerizedcoaguIants) (Aguilar,
Saez, Liorens, and Fuentes, 2005) 11 u(ﬂwﬁmq Riile-
paalsst (polyaluminium chioride, PAC) Twaezg il iiein-
a1 (polyaluminium sulfate, PAS) uasTnaezg i iilem-
Aaalatalnm (polyaluminiumchlorosulfate, PACS)
(Aguilar, Saez, Liorens, and Fuentes, 2005; Tzoupanos
and Zouboulis, 2008) Hilaszmanelsznisinendag

AU ANENINTBINIZLAUNNIAT LA IINAZN DL



RMUTSB Acad. J. 6(2) : 171-181 (2018)

173

AR9e19LTY THALAZUETNIUIRIA1TA519RTN DU
NBTFNINFTIAZLIA 1NN UATIZZNANIT
ANAZNA LI UAY (Wang, Chen, Ge, and Yu, 2007)
dmiumasanaalamiiluansaienzneunguinae
gpag19atunlany Danldasiauninans
dl a g FZ v o v b4
WasanniAnldansdioswarainnsatinun g wls
2eiN98zA9N $19WLE A L9 e TNANIILA 4-11
waz@ssanuld AN e lFanasilune (Tuau
findmaiiAsl, 2545; Tripathy and De, 2006) d91
waazgilitlonnsalemiluansainanznaungud
WuanstsznauaealnainafAmuiiuainans
a319mznaunguezgiiiay faqiiudauriiun 14
T o e .
ipridadui wesannissansningaudild
1Bunutios M9ulFa lugaNeanA19FaLmAn L
5-8 wariAildangldunnsngainnisldansasng
Arnaunguinaatesaisailuvisdlans (Sinha,
Yoon, Amy, and Yoon, 2004; Crittenden, Trussell,
Hand, Howe, and Tchobanoglous, 2005; Yang,
Gao, Yue, and Wang, 2010)
=8 d’ltzl o I Aﬂl = t-dl
nsAnEHNIRnLUsTasRiNaAnwnan1aEn
NN ANUDIRNFRINALNDOUADITRA AD INEFA-

a a

& = & o o
Aaalss uayindazqiilannaaled luntenndn
Flanvesude 1999unand 1awn USuauans

% P ~ = =
A3NMENBULAT AT NINNZAN TN D Bauiay
132ANTNINN1IANAT 10 A LUTNLALTENIN9ENT
A319MLNAUNIRBITRABN A NANIIANHIN LA
ann130u0 1 MU sz T flunuannanistiniasin
R 1999 UHARR WNATIAANANHFADLNAILILAY

andunasagunwernNtTesszamunineadie

AFn9ANEN
= d’jd | a o a

nsAnE NN uuuuauldegamnaes
(experimental research) kuLnaaeslwiaslfji#nig
(laboratory experiment) Inaldfaatinetin@aann
NTLUIUNIN WAL 1IN BHAN R W niladandn
#a17 inaiusaatinaidn lutame a1 Ax-
WOAANNZU W.A. 2558

PR VRG]
o 1 O’j a ==II v = :/I d’ld
faad1qudeNn g lunsAne AT A

] v
a @

PALMALAINTITILTINENLALURINTZLIWANT
| A a 4 R o o A o @
NUA [999URARALNYTN S9TATALT NNI1TLAL
fesnetldeuwuudag (grab sampling) A1U9U

3 A5 aulFBNIRIA NNFAINITFI8UIALAL

o

qatnanarainaialnaleian (polyethylene)

wnsatungeiiesdJiRn1sien 1 liuni9ade

a o o ==II M ya Ly =
i Auiusaettailadlffinaviiunazinun
annsaatinantaefnnsadansnidindulines
flaandn 2 uazudiAivinuw lugasunng i

4 agAnaliug 1A iAUANHIIZIa9AAaENa

(2
o

PNRLADBENNIINARDIANNNINRLADTAI WaT
PNTU A waz@Tad (APHA, AWWA, and WEF, 2012)
Amunnansuzt@aAauansli (Table 1)
NSLATLNAIMN LU NLUUDIRITHENIALNAY
v dl v a o d’j v 1
d17435719nznaunlE lueudsas Tawa

wasanaalss (ferric chloride, FeCl,) uazna-

-

axqiiflaunan’lssd (polyaluminium  chioride,

Al (OH). Cl, ) (Ajax finchem, Australia)

e« A

aAaa a o dﬁl a
HITNTLATENAIU ﬂzﬂ’]ﬂ@ﬂﬂ‘l"lﬂﬁ‘ﬂﬂﬂ@iimﬂi@

'
o

naezqiitlonnaalsd Aauou 10 ndu lutindu



174

2.uM94. 6(2) : 171-181 (2561)

wazl5uiinnmadlu 1 ans Wfluansadansnon

a1sazanaiesanaalss 1 1esidusl  (weight/

a a

wavansazatsnaszaiiannaalss

QU

volume)

3

1 wafidus (weight/volume)

Table 1 The characteristics of wastewater from spray painting process.

parameters min-max mean + S.D. analytical methods

pH 7.00-7.05 7.1+0.03 electrometric
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Figure 2 The jar test experiment of polyaluminium chloride.

) a a o o al
3. NIARIULsE@NENINNIINandlen
Teasiaat WAL AMLIIAINgAs (C,~C,)/C,) x 100
P a | Ao A o \ & A
e C, Ae AT 18R lWFI9EN1LRENBUNIINARDY
= Al al (% ] o” al o
uaz C, An AT laR lWFnetNiRENAINIINARDY
mieflulaaniuseans
nsIAsIzudays

A AN 1 N3P LNANNTI A 81T NaLAT -

'
' =

s lud Aneds (mean) ANdeRiLunnggy
(standard  deviation) ALUasLEUR (percentage)
uazad Advayuiu liun nisuFauisunaiy
WANFANNYRITA RN UNIZAN (U3N1UR194314
ATNaLLATNeT) Aullefidusaaalsc@ansan
o o A = o 1 Oy a v
N13N19AANT IR RIAIDL1NUILALRIANTATIS
ALNal fag one way ANOVA-single factor N3z

o o

WUAATYUNINADR 0.05 WATUIAIHILANANNTDY
Uszdnsninnanidpdlenseninednsdesnznau
an91iin Fagl independent t-test NszAuAATY

NNADA 0.05 anlsunsumaniaimasdizag

NANISANE

annsiuanzanaaavasnnaalss
UsrAvsnmnianndnalanaesgan1smaasd
Al e3nnanlsATuANTa319RTNEULAAIAS
(Figure 3) waz (Figure 4) HANTTIR8WLANLTNIUL
wesnmaalss 500 Aaansusedns WuBunod
wanzaniga SszAvaninnisindadlealuin
Aalsenunandgean Anilu 20.54 lafifus
waziietihiiunaunasanaelsfsanandludne
-

- ~ | a a
WERTNLUHICAN WLAINNWLRT 5 Nﬂ?t'&'ﬂﬁﬂ’]‘wiu

nrnnandlan lutdaligagn Anvily 33.04

al Q

v
o

wesidus TnafArdlesresind@anainimaass
750 + 42.43 Qaansufedng aenlsimNEanis
AL BRI UAMNLANFAINNINED A WL9N
BurneHanaelsduaziiatunnsneny
fAntlszAnsaimnisindnalesluiiidaann

1399 UNARR I UANFANAUNNEDRA (p>0.05)



176

Q.ungd. 6(2) - 171-181 (2561)

25 -+

20

percent of the COD removal efficiency
)

Control 100 200 300 400

500 600 700 800 900 1,000

does of ferric chloride (mg/L)

Figure 3 The effect of ferric chloride doses on COD removal efficiency.
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