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The Color Treatment from Batik Wastewater in Narathiwat Commmunity
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Abstract

The batik production process led to the wastewater that are contaminated with color
and heavy metals ion inclusion in a dye molecule from dyeing and washing process. The
objective of the project was study the color treatment efficiency in batik wastewater from two
batik production communities of the small and micro community enterprise (SMCE) in
Narathiwat province. The study of color treatment in batik wastewater by using the twelve
chemical reagents such as Aluminum sulphate (Al,(SO4)s), Calcium chloride (CaCl,), Calcium
hydroxide (Ca(OH),), Hydrogen peroxide (H,O,), Iron (Il) sulphate (FeSQ,), Nitric acid (HNOs),
Potassium chloride (KCl), Potassium hydroxide (KOH), Sulphuric acid (H,SO,), Sodium
hypochlorite (NaClO), Sodium metabisulphite, (Na,S,0s) and Sodium nitrate (NaNO;)
concentration 1, 3 and 5% were investigated for the type of chemical reagents that have the
hightest color treatment efficiency. Then, the type of chemical reagents from the experiment
results were studied the effect of stirring duration time of the mixing chemical reagents in
wastewater at 10, 20, 30, 40, 60 and 90 minutes. The results were shown that 3% of sodium
hypochlorite (NaClO) with stirring duration time 90 minutes was the highest color removal. The
highest color treatment efficiency of batik wastewater from the community 1 and community 2
were about 90.15 and 76.90%, respectively. The pH of the system after wastewater treatment

were about 10.00-11.20.
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nouaneimuald (Zakaria et al., 2023; Istirokhatun et al,, 2021) wenaindamunisdulouvaslans
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wiin wu tasilew (C) lavead (Co) intiia (NI) a5y (As) neaund (Cu) azna (Pb) uar wanwew (Cd)
Fadudulsznevvesddonindndas Uuliani et al, 2021) nszurumsidndsudeulutidsaunsa
wuele 4 Uszan laun nszurunisunUanisnieniw (Physical treatment process) nszuaun1sUIUn
1413l (Chemical treatment process) N3EUIUNITUIUANINTIINGT (Biological treatment process)
WaZNITUIUNIIVNENG-1ATl (Physical-chemical treatment process) (Fuiin A3etudlnyad, 2557)
TneszuuthdnindetnasUseneulse 4 Jumeundn Ae msthdnroudesdiu (Pretreatment) ms
Urndugiu (Primary treatment) mstndud 2 (Secondary treatment) waznsUTndud 3 (Tertiary
treatment) (Tchobanosglous et al., 2004; David & Bele, 1999; Crini & Lichtfouse, 2019) Feluszuy
tinihdenisszuvenaiinisldnssuaumsthdaiidennnninnisussanil i luduneusing q veq
szt Msfansannszuumssastueulunsthathidedesinnsalfnseunautiadedng 4 wu
Unauardnuuzandivesinde aunimindefiiunstiin msmuauuaztigsinvssuy Jymi
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el Fensiiussavsnmanniian thilsfiinunsdidaudnedesdmfudamnimiisuinusiin sy
5ﬂﬁqmwuﬁﬂgumaﬁmumiﬁf (UsemANTENTImSNeINIsTINTALarAwInday, 2553) mstintuded
AAINNTEUIUNSNARANIUIANINANETD 19U n1sanagnaunlgliiln (Electrocoagulation) AsEUIUNTT
\39Uf)i3818auas (Photocatalytic degradation) NsgUIUNIRATU (Adsorption) Ns¥UIUNISLALBNYLA
U (Coagulation)  wnaluladnisgesaarsarsdunsduuuldennia (Aerobic  granular  sludge
technology) n1sl4lelau (Ozonation) n15ldwasy (UV Irradiation) (Fadzli et al., 2024; Qomariyah
et al.,, 2024; Utami et al,, 2023; Fatimah et al,, 2021; Oktavia et al., 2024; Soedjono et al., 2021;
Setianingsih et al., 2024; Salim & Prihandrijanti, 2023) %qmmaasﬁwﬂwﬁ’ﬂ%LLazﬁqﬂuLﬁauﬁagﬂuﬁﬂ
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nmsnegeunsUrdndmeansiaiiagldansieiidnuig 12 wila Ae exaiiileudainn (Al(SOL),)
uaalaumanlsa (CaCly) wnaloulansenlan (Ca(OH),) lalastauneseanlan (H,0,) loseu (1) daina
(FeSO,) nsalum3n (HNO;) Inuna@eunaslsa (KC) Inunadoulansenlan (KOH) nsagailisn (H,S0,)
Toieulelumaslsd (NaClO) Tadsaumludalild (Na,s,0s) waslufeulunsn (NaNO,) Faduarsiaiid
Joldlunmsiitealunszuiumsininiide (Katheresan et al, 2018; Piaskowski et al, 2018;
Dawood & Sen, 2014)
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grndunasgsgasaiaiesatUalalnlasiiinas (UV/VIS Spectrophotometer) #1saugniaduiilsdainde
1 wardamanudunsa-maeedesinaraundunsa-ae (pH meter) Fmsiufegrainduilad
Isanmsneaedlumiananainudniluiulilugdufigumad 4 ssmwadoa duiidunzneulinges
Fenszanunses thldeulviuis wasiuldlugmanafinfiddusonnslilugaaanuiu
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Y =
AFUNIIN 1

Usgandamnisindnd (%) = (Cy- Q) X 100 (1)

Co

1y Co Ao ANMNANULTNTUYSElUUEsADUASUNUR (Me/L)

C o Avwenududuvesaludidendinisiida (me/L)
6. AATITRNANGEDRA
mi‘dszmama%’auuaﬁu’wmé’wiﬂsl,l,ﬂiu SPSS TaewUSeuiiiauaadsdeds One-way analysis
of varian (ANOVA) Tagiinszvideyaiusuiiisuanuuansiisvesdiadenisuis Duncan’s New

Multiple Range Test (DMRT) fiszfuasidosiu 95%
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waloifoulumsn ansadiflidannsotidadludnideiudngurundud 2 16un  ozgfideudaue
woadewlansenled loseu (1) Famn Inunadeulonsenleduaslafoulumsaianududu 5% lag
asiaiifendniivssansamlunstidadludndedfngusuis 2 ngu 1 0% Faflannadu
deunnasiadildlunsdiedllanmsatdaluanavesdludnidedundnuazsilrdludded
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M15199 1 Msvdadludndeinuidngusunaud 1 lagldansiaiviinging o

¥avaIasAll

UsgdnSamnisundadundedhuidnyusungui 1 (%)

AMUTUTY 1%

AT 3%

AUV 5%

Aluminum sulphate (Al,(SO,)s) 0.00° 2.52 + 0.55° 12.20 + 0.85%®
Calcium chloride (CaCl,) 11.40 + 0.32° 8.39 + 0.55° 20.40 + 0.85°
Calcium hydroxide (Ca(OH),) 63.00 + 0.10° 68.20 + 0.12¢ 66.40 + 0.32 ¢
Hydrogen peroxide (H,0,) 13.50 + 0.44 % 21.00 + 0.55° 20.80 + 0.44°
Iron (1) sulphate (FeSO,) 0.00° 0.00° 0.00°

Nitric acid (HNO,) 22.00 + 0.73° 20.10 + 0.95° 22.40 + 0.31°
Potassium chloride (KC) 36.80 + 0.95°¢ 37.80 + 0.64° 36.20 + 0.32°¢
Potassium hydroxide (KOH) 8.39 + 0.55° 15.20 + 0.32® 24.60 + 0.32°
Sulphuric acid (H,SO,) 1.26 + 0.21° 10.50 + 0.55° 1.47 +0.21°2
Sodium hypochlorite (NaClO) 76.20 + 0.64 % 90.70 + 0.24°¢ 88.70 + 0.21 ¢
Sodium metabisulphit (Na,S,05) 1.82 + 0.32° 273 +0.42° 10.30 + 0.53°
Sodium nitrate (NaNO,) 0.00° 0.00° 0.00°
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+
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o

aandesiu 95% Taeds DMRT (Duncan's Multiple Range Test)

ADRIAUAAINLAGOUNIATFILVRIAREY (Standard error of mean, S.E.) isnusagsnwsimilouiu danldunnsiaiu
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¥UnvesansAdl

pH YaeszuunasnsiadihideinuAnyusungam 1

ANMUTNTU 1%

AMUTHTU 3%

ANMULUTU 5%

Aluminum sulphate (Al,(SO,)5)

Calcium chloride (CaCl,)

Calcium hydroxide (Ca(OH),)

Hydrogen peroxide (H,0,)

Iron (1) sulphate (FeSO,)
Nitric acid (HNO,)
Potassium chloride (KCl)

Potassium hydroxide (KOH)

Sulphuric acid (H,SO,)

Sodium hypochlorite (NaClO)
Sodium metabisulphit (Na,S,0s)

Sodium nitrate (NaNO,)

10.00 + 0.06
10.31 + 0.02
10.49 + 0.01
10.51 £ 0.01

212 £ 0.11
10.92 + 0.08
11.00 + 0.01
12.23 + 0.03
10.80 + 0.09
11.21 +0.01

9.90 +0.11
11.21 £ 0.01

10.03 + 0.02
10.21 + 0.02
10.75 + 0.02
10.41 + 0.04

2.03 + 0.05
10.49 + 0.02
10.94 + 0.02
12.68 + 0.05
10.32 + 0.12
11.21 +0.04

6.17 + 0.07
11.11 £ 0.02

9.89 + 0.21
10.15 + 0.02
11.22 + 0.02
10.25 + 0.06

1.85 +0.11

9.98 + 0.33
10.93 + 0.01
12.88 + 0.02

9.11 + 0.04
11.27 + 0.02

5.75 + 0.06
11.06 + 0.01

M19199 3 Nsiidadluddeinuidngusui 2 ngldaswilviiaging 9

invasansLadl

UsganSamnsunvedundesnuifngusunaui 2 (%)
9 9

AMULUTY 1%

AMULNTY 3%

AMUTNUTY 5%

Aluminum sulphate (Al,(SO,)5)

Calcium chloride (CaCl,)

Calcium hydroxide (Ca(OH),)

Hydrogen peroxide (H,O,)

Iron (Il) sulphate (FeSO,)
Nitric acid (HNO,)
Potassium chloride (KCl)

Potassium hydroxide (KOH)

Sulphuric acid (H,SO,)

Sodium hypochlorite (NaClO)
Sodium metabisulphit (Na,S,05)

Sodium nitrate (NaNO,)

0.00 °
14.34 + 0.62°°
0.00°
19.35 + 0.54°
0.00°
11.47 £+ 0.31%
22.44 + 0.35°
0.00°
17.74 + 0.54°
76.97 +0.41¢
15.68 + 0.86*°
14.70 + 0.62%

0.00°
29.93 +0.82"
0.00°
41.22 + 0.82°¢
0.00°
13.98 + 0.54 %
19.03 + 0.46°
0.00°
15.13 + 0.43%
72.40 + 0.82¢
14.52 + 0.54%°
46.95 + 0.31<

0.00°
18.28 + 0.54°
0.00°
54.03 + 0.27 ©
0.00°
21.77 + 0.24°
11.74 + 041
0.00 2
23.76 + 0.39°
32.26 + 0.54*
1434 + 031
0.00°

' 4’ A = ' 4 P DY) - o oA ' W
RUYLUR AUR[Y = ABAIANUATIALAGDUNINIFIUVDIALRAY (Standard error of mean, S.E.) IMUAILBNWILAUDUAY fAnldunnsneiu

meadRfiszsupdeiiu 95% 1aeS DMRT (Duncan's Multiple Range Test)

1158153 ng1A1@nsUSAe1ss U

a

o =

3 aUuun 1

Page |31



Pridiyathorn Science Journal Vol.3 No.2 : Page |32

a 1 3 1 [ o w al Y A v a oA v a a 1
M990 4 F"l’]ﬂ’ﬂilL‘U‘Hﬂiﬂ-@’]\WJBﬂizUUﬂa\‘lﬂ’]iUWU@ﬁiu‘UWLaEJN'WU’W]ﬂSQlI“UUﬂQZWI 2 lnglvansiafivdneng 9

wiinvesansiad pH vesszuLndImMstiadthdeiuAngurungui 2
AUTNTY 1% ATNTY 3% ATUTY 5%

Aluminum sulphate (Al(SO,)5) 3.37 + 0.03 3.54 + 0.05 3.28 + 0.03
Calcium chloride (CaCl,) 8.79 + 0.04 8.48 + 0.05 8.44 + 0.05
Calcium hydroxide (Ca(OH),) 10.00 + 0.06 9.96 + 0.04 9.98 + 0.04
Hydrogen peroxide (H,0,) 9.73 + 0.05 9.54 + 0.04 9.32 + 0.01
Iron (I) sulphate (FeSO,) 2.02 + 0.02 1.41 + 0.01 1.16 + 0.01
Nitric acid (HNO,) 8.92 + 0.03 7.51 +0.04 6.77 + 0.09
Potassium chloride (KCl) 10.00 + 0.01 9.98 + 0.01 9.97 £ 0.01
Potassium hydroxide (KOH) 12.35 + 0.05 12.97 + 0.01 12.75 + 0.02
Sulphuric acid (H,50,) 241 +0.18 1.42 + 0.06 1.11 + 0.02
Sodium hypochlorite (NaClO) 10.48 + 0.01 10.75 + 0.02 11.24 + 0.03
Sodium metabisulphit (Na,S,05) 5.94 + 0.03 5.04 + 0.05 4.92 + 0.06
Sodium nitrate (NaNO5) 10.31 + 0.02 10.21 + 0.02 10.15 + 0.02

3. pansAnwUSnaaseiivazinaniildlunisnounauansiadl

mMsAnsUsnaasieiitaznaildlunsnunauansiedifuiideannnsyuiuniseandunin
Tneldansndfiiuszavsninanniian Ae luduilslumaslsdanududu 1 3 uag 5% naaouszozinanii
Wizanlun1TNIUNENAISIATTEEZLIAIM 9 AU AB 10 20 30 40 60 LAy 90 WYl 91ANANITANEA
wuseienlslunaslsafidannudutu 39% Maalunisniunauansiad 90 uft Suszansanlums

Urdpdludndedufnyuyungud 1 legeanfie 90.15% uaziimarudunsa-aavesssuuiiniu 11.13
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