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Studies residues pollutant and flocculation of dye wastewater by

Electrocoagulation process
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Abstract

This research aims to study the pollutant residues and flocculation of dye wastewater, acid dye type, red color
tone by electrocoagulation process, batch reactor is provided with two iron electrodes, shape 3.5 x 15 cm,
submerged areas 49 cm?, distance 2 mm. such as effect of influent pH, effect of current density and effect of
retention time. The results showed that in synthetic textile wastewater acid dry type, tone of bright red have
the optimum condition when influent pH 7 , current density was 80 A/m? and retention time was 40 min have
color removal efficiency 95%, COD removal efficiency 79%. When using optimum conditions in textile
wastewater results showed color removal efficiency 82%, COD removal efficiency 55%. Residues pollutant

found in wastewater after treatment is 1,1,3-Trimethyl-3-phenylindane, 2,3-dimethyl-3-phenylbutan-2-benzene.
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Occurred pollutants after the wastewater has been treated is 2,5-dimethylcyclohexan-1-amine, Glutamine, 1-

methyl-4-propan-2-benzene, Ethylamine, Pyruvic acid and The pollutant to be eliminated completely is 2,3 -

Dimethoxy-5 - Propylphenol, N-(2-Morpholin-4-ylethyl)-2,4-Dinitroaniline, Ethyl(2,4,6-Trinitrophenyl) Carbamate,

Pentanoic acid and 4 - Aminobutanoic acid. Studies sludge after wastewater treatment with XANES found

resemble Ferrous hydroxide and Ferric hydroxide, But resemble more Ferric hydroxide for 57.0 % and

resemble Ferrous hydroxide 48.0 %. The Result was indicated that Ferrous hydroxide and Ferric hydroxide

the main coagulant in coagulation precess.

Keywords: Wastewater treatment, Textile, Electrolysis, Electrocoagulation, Dye
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Table 1 Effect of influent pH on the removal

efficiency
pH L%;mivu Ycol (%) YCOD (%) Fe (mg/L)
5 95 86 0.4702
6 96 82 1.6518
7 97 77 7.4483
8 97 75 7.4882
9 96 66 7.7939

Table 2 Effect of current density on the removal

efficiency
nazualiwn | Yool (%) | YCOD (%) | Fe (mglL)
40 A/m? 85 66 5.8353
60 A/m? 94 68 4.7798
80 A/m? 89 80 5.5782
100 A/m? 97 80 5.1531
120 A/m? 93 80 5.2235

Table 3 Color removal efficiency, COD removal

efficiency and dissolved iron

HRT Ycol(%) | YCOD(%) | Fe (mg/L)
5 min 2 14 3.2267
10 min 14 22 4.8991
15 min 42 43 5.5782
20 min 89 69 0.0000
40 min %4 79 0.0000
60 min 9 75 0.0000
80 min 97 75 0.0000
100 min 98 74 0.0000
120 min 98 70 0.0000

97N Table 1, 2 Uae 3 WaNMTWILED 810190
a;ﬂam’s:ﬁmm:au ¢4 Table 4

Table 4 Optimum conditions for textile wastewater,

acid dye type, red color tone by electrocoagulation

process
Parameter This study
Influent pH 7
Current density(A/m?) 80
Retention time (min) 40
Effluent pH 8.3
COD removal efficiency (%) 79
color removal efficiency (%) 95
SS (mg/L) 80
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Figure 2 Wastewater during treatment by EC
process ( 1. Influent wastewater, 2.The treated
wastewater then 5 min, 3. The treated wastewater
then 10 min, 4. The treated wastewater then. 40

min )
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Table 5 Effective in the treatment of wastewater.

Parameter This study
pH 9.0
Color removal efficiency (%) 82
COD removal efficiency (%) 55
dissolved iron (mg/L) N/A
Suspended solid (mg/L) 120
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Table 6 After treatment Pollutants of silk textile

wastewater
POLLUTANT 2 3 |4 |5 |6
2,3-Dimethoxy-5- /
Propylphenol
Glutamine /
N-(2-Morpholin-4-ylethyl)-2,4- /

Dinitroaniline

Ethyl (2,4,6-Trinitrophenyl) /
Carbamate

2,5-dimethylcyclohexan-1- /
amine

Pentanoic acid /
4-Aminobutanoic acid /
Pyruvic acid /
Ethylamine /

1,1,3-Trimethyl-3-phenylindane | / / / /

1-methyl-4-propan-2-benzene /

2,3-dimethyl-3-phenylbutan-2- / / / /

benzene
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Figure 3 XANES spectrum of the iron atoms (Fe)
in a sludge sample different types and standard
substances.{(1) FeS, (2) Fe, (3) Fe(OH),, (4)
Fe(OH),, (5) WS40, (6) DWS40, (7) AR40}
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Table 7 oxidation number and positions energy of

standard substances of sludge synthetic

wastewater after treatment, Sludge wastewater

after treatment and Acid Red 114 after treatment

Name Energy(eV) Oxidation number
Ferrous Sulphate (FeSO,) 7126 +2
Iron sulfate (FeS) 7131 +2
Ferrous hydroxide (Fe(OH),) 7132 +3
Ferric hydroxide (Fe(OH)s) 7133 +3
synthetic wastewater 7132 +3
wastewater 7133 +3
Acid Red 114 7132 +3

N1391A3 xR0y aLTaLdw(Linear
Combination Fitting)

mﬁmsﬁ:ﬁiagm%qLﬁmﬂumsﬁﬂiaga
fUNATY XANES 1131a51eraralUTunIunas Iy
LTILEW (Linear combination fitting) luldsunsu
ATHENA figunusidnaineadansniasgauny
fognefidainis tNenageuinaad1enainTe
Inafgsnuarsnnasgiule lasusainaninw
Indidsseananlugduasdafidud namyliamzd
qj”agm%ué’fumaw‘ﬁa&hm:nawﬁ’aﬂ'\ﬂ“ﬂﬂ% 3 Thi@
fumliuagedaauii azneuinfonsaintaas
Acid red 114 (AR40) da11uaasafinuaznank
wassn'laasan'lad(Fe(OH)3) mﬂﬁ'q@ fio 97.9%
aznewilFunastnTavesiFeFILaI s
(DWS40) fiaanuasuadsnuaznawinassa
laasen'lod(Fe(OH),) mnﬁqﬂ fio 54.0% uazHal
aNaasadInuaznawinessnlaasenlas
(Fe(OH),) 3ndnday @a 51.9% aznautinidunas
117AU8951LA8959(WS40) farnuaduadsnu
aznauiasinlaasenlud(Fe(OH), mnﬁq@] fia
56.7% wartdlalunatuafinuaznaniwes
se'laasanlod(Fe(OH),) Mndndae fia 47.5% a4
Table 8
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Table 8 The results linear combination fitting of
sludge Acid Red 114 after treatment, sludge after
synthetic wastewater treatment (DWS40), and
sludge after wastewater treatment (WS40) by the
total sum of 1.000%.

fenan 1 2 3 4
Fe(OH); Fe(OH), FeS FeSO,
AR40
98.00% 15.00% 1.00% -1.00%
Fe(OH), Fe(OH); FeS FeSO,
DWS40
54.00% 52.00% 0.00% -6.00%
Fe(OH); Fe(OH), FeS FeSO,
WS40
57.00% 48.00% 0.00% -40.0%
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[~ DYE + monomeric Fe 9 [DYE — monomeric Fe] (pH = 4-5)
Precipitation

—~ DYE +polymeric Fe % [DYE — Polymeric Fe] (pH = 5-6)

[ DYE + Fe(OH)ys) > [Sludge] (pH > 6.5)
Adsorption =

L [DYE - Polymeric Fe)+ Fe(OH)ys, —>[Sludge] (pH > 6.5)
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1,1,3-Trimethyl-3-phenylindane, 2,3-dimethyl-3-
phenylbutan-2-benzene Mﬂmiﬁlﬁ@%ﬂﬁﬂ% 5\‘11/{’1
L?{U"L@ngmﬂ’]ﬁml,éf's fa 2,5-dimethylcyclohexan-1-
amine, Glutamine, 1-methyl-4-propan-2-benzene,
Ethylamine, Pyruvic acid LLa:Namimo"nﬁﬂ%dmu
asrurun1Tdivaaunteldaunuade 2,3-
Dimethoxy-5 - Propylphenol, N-(2-Morpholin-4-
ylethyl)-2,4-Dinitroaniline, Ethyl(2,4,6-
Trinitrophenyl) Carbamate, Pentanoic acid LLas 4-
Aminobutanoic acid

4. wamﬁmm:ﬁiagaL%aLﬁwuawﬁasho
aznounaattans 3 i fuwilduagnetaawin
aznowinL#unaItiniaas Acid red 114 (AR40) &
ANassafInuaznawinassnlaaseanlaq
(Fe(OH)3) mﬂﬁq@ 0 97.9% arnantnlFunas
B A 9unLEua9La 3129 (DWS40) Taqu
aawafInuaznawWasialaasan lua(Fe(OH),)

mﬂﬁq@ §0 54.0% WAHINAINNARILARINY



MIUTLATINT “UMAnEuum I NARY ANl 127
The 12" Mahasarakham University Research Conference

MRCH#12 ‘
===

155

aznawinasinlaasanlad(Fe(OH),) u1ndnaae
A0 51.9% aznautinFonaitntavesingess
(WS40) Ianuassadsnuaznawnassnlaasan
156 (Fe(OH), mﬂﬁq@ Ao 56.7% wazgidaau
aanuaRInUaznawnassalaasen lua(Fe(OH),)
WINdne8 Aa 47.5% uazwuinnelusueainas

AznandnTuU Iz % 2 Tus

naanysulsend

mauqmﬂqu'ﬁé’wmﬁ'msﬁm FN2. 121
a & a A
Sneneaasuazinalulad “lasinsgenluinia
MINAANLUITE YU a0, — gamwnIsn 1U3za)
1 2555” salasans MAG55_ 0232
Falasinis “n1stvainFuddenlnulay
ATLUIUMIANAZNDUAIY WA

LONAIID19DI

1. Merzouk. B. et al. (2009). Studies on the
decolorization of textile dye wastewater by
continuous electrocoagulation process.
Chemical Engineering Journal 149 207-214.

2. Can. O.T. et al.(2006) Treatment of the textile
wastewater by combined electrocoagulation.
Chemosphere 62 181-187.

3. Mohammad. M. et al. (2009) Review of pollutant
removed by electrocoagulation and
electrocoagulation/flotation processes Journal
of Environmental Managementn 90. 1663-1679.

4. Mahmut Bayramoglu et al. (2004) Operating cost
analysis of electrocoagulation of textile dye
wastewater. Separation and Purification
Technology 37 117-125.

5. Sudu amanied. 2542, Jeansiumsdszih,
Wi 1. NINMNARIUAT : IisRaWgmansal
UWIINGIRL. 158-159 .

6. Ayhan. | et al. (2009) The decolorization of C.I.

Reactive Black 5 in aqueous solution by

electrocoagulation  using  sacrificial  iron
electrodes. Journal of Hazardous Materials 161
1369-1376.

7. Daneshvar N., Khataee A.R., and Djafarzadeh
N. 2006. The use of artificial neural networks
(ANN) for modeling of decolorization of textile
dye solution containing C.l.Basic Yellow 28 by
electrocoagulation process. Journal  of
Hazardous Materials. B37 : 1788-1795.

8. Zang, X.D. et al. (2009) Synergistic effect in
treatment of C.I. Acid Red 2 by
electrocoagulation and electrooxidation. Journal

of Hazardous Materials 170. 883-887.



