[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

1K) D32 ) YeawVeSleSe sl i THd AL () e
1 sl b= )l 113 gy Juwl

s el i g351 ot W shen 3135 g g Ol Waes (5 1o e 2 e
Ol Ol Ol (S ke olSCals (il 0 a1 cams Sl pitige 03,5 )
Ol e bl e il (S pske olSiils ¢ (Sl 0S5 dams Cdtltgy (pukign 03 S .Y
Ol g Olpl (S pske o (il 0 a8y cdasms Cildg dige 03 S Y

WAP/ANA Gbade gl APAF/D/IA sallie bl Fopli

oJ._gS%

bans Jils G siage 51 (Sl sla aa¥T 5 ) (b cle & alud plis (sla Olay Gial Baa g 4y
53l s 5 (g emiad (55000 0523 Bl 5ud € (S50 dila (il Jads 0 13k wanad 51555, wils oo Sy
lebaine 51113 s sl 513K, B 50 &gl SIS S w58 (RIS a0 (383 (l leal Bua. wilby o
il g sl 5SIS1) 59 o sine sl (slas s i 5l sl b o

slasiol ol HBLSL ad aladl sl ficuncs 59 &bl o) po 0 ARELT Gulis 5o aalllas ol IS Gy,
052) s 80 G (5 5l 553 (e 5) sie (il 1 5 (5/0 Law 5 53 aliols )l 440 520 (10318 Jad 51 aliae
295 el S5 e (Bl 510 55 aboli 5o s 40 305 Jlae! b 45 ol i Letile T maliss Lo asdly
L s 0Bl glol 5 5015 (il 33l b 050 78% 599 5l a3 4 COD 5 K5, Baa (e (4885 20 5l 3 Lo
15K, i Gloasly 5 ol oles PH Goinad 5 il (S (53,50 Drems Glao das s3I s alesls ralS
el a5l

40 (S S Jaily 5o el Gla) 488020 5 aay K55 e Lol (p i D 4 a8 b s S daais
Josls 15 e (solaiBl Lol 31 5 05 cranl slaams i) 51 51wl ol 550 05099 ulys oS wit Juols
3 ahe by S o sina sl (a5 I 1 suliienl b (S S Bl (3, 4S 8 S ol Ol e 131 03k a8
2abe 2 slebane H113 5l wacl 13K, Bia (5 Gl

oo siwa sl g SIS SIS il o T (sl slae (113 sl wel (53S0 57 (SualS eslals

TS s L il oo WIS, s s tlroed DS 5 0diS G pae (S5 (sl o
)WQL&SJJ@)\:L&)L;LA;;L% J)US/JAJ:JU ‘J—<‘) :\debul_ﬁj_:g@xl@m\)bénf\ﬁ)

j\«jnﬁ&;u)jél_ad}‘_gjb&w)b}l_w Seals el o slples 53 K Jﬁj\.wdé BWPY

Ol 0Ol Ol (S pske olSiils (g odSCils s Sty iign 05 S ¥
*YV-ANR0EAYE : peles o, bl - @hmahvi@yahoo.com : fue!


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

Gllses 5 2 A Gaua

3H,0 + 36 - 30H + (3/2)Hzg ™
Al +3H,0- AI(OH) 3 +(3/2)Hy( x)

2ol bl b 55 edd A5 S i sl Oy
(5 p eIl gl 0 L (ST 53 (Y 1S15) WS
o313 S5 AL(OH)3 ¢ y—ivo Tt 5 5kon & lons gon
5 b Sl eSS Gl sl 5 b Sl (7 2iS1)
ols an 1y Jdome 55 (S5 (sl ot VT Sl o 01
LS ke S sl ) e L 5wl
Calr S Sl el L5 1555 03le o mn )

Yy .
.;,:dau.x;-@;

by 9 dlgo

ST W R U N /| S v M B
cxloMega Tek  Jucs a8 ilosl G, Jies 5l andllas
S50, Agqualytic Jlizws wpH o Kis Ol pb [ 5i8
Oldoas ol 014l oS 3 ctl AB113 (Acid Blue 113)
A esli ol Merck s 5 ==L LHC1 ;NaCl H,SO,
Or e Jue i g gh s il olSaws 51 S5, (68 o3Il (510
Ol s lull gla s, oS C 2120 5 lkkl | yies )
C 5220 iy, 5l 55 COD (s S o3ll (sl 5 (DL
) USE s AB13 S5, ol dylitle s el
ROW RPN

Sletnd iy S 0¥ ST 85 S0l 3 Lol 055
el g A Ol ML 1000 e 4 oS eir |
53 AT G Jde olas G SIS 3 0 4t S
3 ods VU ko ea sl 53) il O o ol 5 U

A3 S eslizad (ool Y U i

PR R CRE N DI RON PN SESNY?
L5 S5 sl Sl 2 s Osdes L5 (63,5 mls
P e e Sy OS5 g e 4SS s
ol L, Bl S it 5 oS el S
e a4 oS ea g 531 S5 SN Sl el 555 5 des
S s wsiless o5 T S m e S Al il
s e 0Ll 5y S5 sl e 5 Ol ey
b 05,5 Sl mlo s Ol il ol b
SIS0, G sl iy dlaz 51T AEL s (558 o
O3 el b Susd sl & Ols s OIS
Syl ol O gl ST (S5 5 s &b (55
S i (a5l ahas (gl g gladul b olie
SaduT 3 5 b aiad ladul 3 Il S
s oL Ol e 1 S S slindl il et s 1S
Mo X2l oo omlre 5 Lilse slls a o, ol 51 s
(S g il Sy 53 Al el Ol 03 GV b
Wb 0 S s edd Sl Dlols wds Doy o4y pe
34 i Ol denST S5 53 gl slge VL 6 as
Ol Sl pland adal gy 50 YU g o pe
b s S sl sl al s
e 5 oS (o135 oMLy aupm (oS e A 5 el
ol adeas Sl = Gldn 5o et ol 4 5L
5 2Pl S 13 el 350 (63,555 mbee sl
IS e O 2 0538 i S0l slanil AT
PH L slize I slaas 8 Lol jan S 508
Al b s S RSt el 553 e s
a4 LIS 5 T 5 osn T 55 S0 5l slizad b plact s S
i a LaciV SIS A5 a4 e 5 Likism o ¢
Lo (V adal) 08 () adal) sl gla sty &) 0
Dol ke oS ol (F akaly) IS sleiis]

Al AP+ 3¢ )

Aol e s gy

APAY Glicss ) ¥ o jladd a gu Jlow ¢ asas Cudlilage oouaige dlas ¢ 44


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

o sladaas T3 glissuad 51385 ) Bia 5§ gaesd 95165 9 A sl 8 (al)IS (ouny 0

Co=Ce)
%R = S8, 900 )

Jsloes Cale Co oJ slomn sl dals Co alayly gl s &S

aisL
Ot ol 5 SUs Dl ns LY 5 ) bl sed s
35S 3l eslial Ly 1555, Gdm LS 1 Lasy
V slssad o aS Hahilan cul sl el QLIS Jam.ajﬂ
S ABLI3 15K, Gl bl S o355 e etalie
338 3l day (e 5l /0 Las s Sl s alols ) g0 50
Dl L s ol ol ol o3 Vor Ol 4 caids £
Vo as 80 51155, Glim Oledsly aids 0 4 0 5l 0l
aids L CadS Gl ae oS I ol asl (il ds s
C S A Bl Ao Iy YV glail s ST
a0 310k SRl b cdy £ 5Ws s 5 asss 40 5 A
Dbl Ao Ve AT 1SS Gl Sleily cads £

el 4Bl
O ol aS Sloy ssd e daMe Y o) Hls el g lis
Gl 0Ll il o il el Va0 /0 Sl Las s 3l
S o il Bl ralS gl aaSle LB Ol 4 1555
au v/0 lecdy fr ol Wy Hs lasy SOl dols ol ssl b
S0, Gl Sledlly aaids 0 wlas Oloj b el

Al o a8 Lo s VA 4 a3 AY 5IABI13

Voo @ AYAY Gl Y o yladdi p 9o Jlew ¢ Jaaas Cudilag ceuaige ddas

@)

M

N, @
) O

+ D

MNa Na-l-

ABL13 1555 ssle laws Olazsles 1Y JSls

w«lﬁpH ud)‘f&j))&\)]érﬁww&ﬂd‘)b

Jﬁ-““"t"’. LJ)L’I:—‘) 4.5.33) /\'j -\' ci' cY' 0 J«Laj QLAJ c5/6
Lol .ol sl eslazwl (&g £v 5 Yo ‘\~)¢,4.L'?v.<_1):§5l
J)H\:)Mlév—?o‘jj_:‘&l_«-d\ 9 */0 ubjjﬁj\o,:__:
C,H Jj_la bj_»JL“JJ\.:A N0 ;LLbuLsLA 4.3)».3)) ealaul
g HJ;W;JJ:»};L ove Q\JKJ) o) NERE RN TS
Obd i e 5l Cmilan (gl SOl a2 530
x_éj_..aa MUW} (Q_:J)fﬁ‘jajj_ﬁj\w&b
jHCl dl_ﬂj; &aﬁ dj_km )‘ ‘pH mla.ﬁ Lg‘j" .lejg oaleul
wliglsl 5less o pladl 31 oy A e3lizwl NaOH
0 St Sl Jghowe Jo1s 53 i35 Y Do 4y Las I
Sl s i ek T L e 5 L S 15 Aoy
Excel I3l o 5 5l eslinal b 5 s esls s 5 BT s
S Ol = S gl bl (o 5 opl e A el
a8 e bl e gl g Ll S 5 A0 S e
S sl 5 238 plonil g Jal b 55 s Sl

15 S eslital 5y alaly 31 58 Gd> Olekil, O3l


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

Gllses 5 2 A Gaua

155';J \J’J\#MJQ

& A\ T Fa LY
(IIJIII) L;..'_ﬂ_gclaj

CM5/0 Lasy S oy alols ppm 50 ) clale Gl 0lekily s 5Ws Sl eas 36 5\ plogas

120 4

100

+.:HJ5 3.

135) ljh-‘uﬂ).}

Chart Area L

3 4 5
(min) u‘:—l"ﬂi ks 3

[
(]

CM 1 Las s Sl o alols Ppm 50 5 clale Gl Oleily s 3W 5 o yass L30 Y )l0gwd

Ol g bl 5o 5 olend s Sl b s COD ssdms gl el 5l ool Sl pH S bl
\)f.;))‘Yng/L j\O' c\"cO' Q)‘%JL@}:JJ&) cumuwwv@}?ﬁ@ﬁ)#)\w‘}hu
ci )‘J}_Q.;)J.@ﬁ)‘gw)ﬁbjyoiﬁu‘jﬁglﬁnﬁ\ cjl_:.b Q\ng“ﬁsl:3jl:}~); ‘.Lilak;c C,.m.l).la.:mjuT

ol ol 031 QLL.: ‘J‘<”) A_évl}w.)a_:\f.ﬁjz COD | oJATWJﬂi‘J&)b @Mﬁﬂ b}fg\ﬂ salel (%@

APAY Gliss ) ¥ o jlac p ga Jlow ¢ losas Cudilagy cuaigo ddas ¢ V)


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ T€-20-5202 uo Jrdeswnzaeays| wou) pepeojumoq ] [ 86'Z'Z3up[andpede/6988T°0T :10d |


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

5 2
- 4 -
r s r y r {
g -
3 .
5 5
i ..
: +.:.JJ0\-
~ 5
s T T T T T |
' & A\ fa ¥ Mo
(min) 25Ty oyle;

CM 5/0 Las s Sl aliols ¢ Sl ole PH Ol 25U Sl i 230 ¥ pl3g03

100

Bl o S

WL, e

COD di-

80 -
60 -
40 -
20
0
i

Yoaa

\ R

Yo

(5 3o p % hee) 13505 adglmlals

COD AB113 &, Gl olaily 155, adyl clals 36 3€ plages

(ML) gad 5 o2 Ol 5 (kwhim®) 3 ae (53 51 (ML) K, o5 clale (V) 34,
0 \/0 g V.
oy V4 Y/A T
VYo Voo ¥/or £

Gl o d VT G Slaily 253l Lo o) Jlaged 3

Il ol sl o g a0 o s il 5l &S
33,5 o AP 2y gla 0451 A5 a3 5 AT, S
Al b iyl Sy ol ol (sl 0 5L3)

VoY ¢ APAY Gl oY o yladdi p 9o Jles ¢ daaas Cudilags ceuaige ddae

jl}j} ﬂ\f‘bc).};w odalinl JJJ:.-JJ ds)jla Olea

3L Sl b eme 55 S0l Ol 5 SO SII (65

ooy


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

Gllses 5 2 A Gaua

S5, Gl el el il il e Sl Yoay v/0 )
i G aa 2l Al TEA a4 Ay SN T s
o33 Gl Col Wlg e Oley CuidS L oS Aise o3le
oS Y lssad 53 35,8 el VT e JRalS 5 Gl
ol g PH (iSOl 5 5y il boss S s
OLles Jsb 53 (65 151 G e Ol W5 I3l L Al e
le Solad (551 D ae Rl cpl e 53 5 0dd 2l
3ol JsS e el Ol 5 4l il 5l S 5 Sl
Gla O i 358 e el 5 b o LRl Sud 4 LIS
=ob ol sl Gl a4 b s LS 5 e
Ha 5LS g 0 Jamms 51 0505den sls O3 o2 s e
o 0ley CB S L Sl PH e 55 o5 AL e 515
L owenslT 2S00l salinad & 0 g5 e sl e
Aol 5 0ley 53 5V B0 63 sdoes 53 130, U shne 45l PH

s Er o Ve 515U (Rl L sy SOl et
sr/eem ol s aob e Gl Oy Slg pH o Ol e
SIPH Ol g b Ve 515, Ll 80 L wadds £ Ol
il U s s e W s 5 b e Ll VA & 8/A
Sl 5 aob e GBI V/A & V0 SIpH adds £ 4 Ol
plos Jds S syt el sdalio pH s 5l s O
55 S35l eslax r\_<~.a Oley a8 LpH il
53 tboads 2SN g5 Ul e Oy a1y op gine )]
Sl eslial pL&a (5 3L ool 5 S PH (gl i
Sl pde ol LY 51 aS sl ol e s T 5 Sl
T $ 5O0H O LAL(OH)s (g3 aeS 5 0e ST pH

Sle sPH als cel juSTs ol S Al .« “AL(OH)

3l st 4 5L sk 45 555 00 VIA (VL 4 OF 3,3
G5 gl 3508 i ol e 4 L OISL 015 e pH
Sleslizal b1 2l il Ky Gl g 4 S 50
4 Sy sls 0L 5 oal 5 g UL plasds S
L PH @ VI 0 essdome 53 (SO, J ks 45l pH

S Sle A5 O ged gol 3 355 50 DS (5Ll LL
Gab sl e VT Gl o iy S 5 Al(OH)3 o5be )
e A ls (I b e o)l LRl e
53 Al 3 Ol SLS Sl g i gla ol ] 5
i 48 e S (ol & il S S slee sl
azed 50 5 S g b ad il bl s e sl
STy 6155 esle s ls sy VT G Oledly il 58l
sl 5 S 5l eslinal b plandis S g,y o g 0 Sia
sl Bl Aoy 3 AV Ol 0 423510l Obey e s
53l el LB s by cdd8 L 0T 51 e 5
Sl 4,5 ol Gt s s S el SO G
ooy Slesle Lo Y il (gl S, B>
Loy cdsVeao 5l 5ty Rl as sl Ol placdy I
S 5 el bl SO, G sty Ol il
PO DS S VERE AR WAL NPT TS ALY
3 o5=als adllas 5 OLLSen 5 J 5L DL 5 (5 S
o 4 05 SS1SS 5 A A3 SIS s 2 53 (LSes
oals Gl Olel, K clale (il L aS Ky 4t
e glie (Las s xSy ool sl b T L
bl st 3 5 ol e Rl Laa s Sl e (S S
o=l S b RS (B as Db Olis 5 0 oS sl
5 e Il Sl 05— A5 pde o O 2 sl S
So) B 5 a5 gl (S i 4 oS e
Sl Las s S0l s alesls 5l51 U ol o sdlen ol
Sl O ot S 2555 b ST 1S 555 e
535S oo JoeSasdeas sLao s L g5 pasee
55 2 bl g s WS (5 maS glaassd
53 5k ralS shSsds sla e b K, IS0
=S Ky Gl Olekily 5 SRalS Skl xS O s
Al b b 53 o8 sl 0L LY 5 oS Sl s N
Las s xSl oy alols a5 Jles Ol Ol s sl 5 STl

APAY Gliss ) oF o jlac p ga Jlow ¢ losns Cudilagy cuaige ddas ¢ VY


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

o sladaas T3 glissuad 51385 ) Bia 5§ gaesd 95165 9 A sl 8 (al)IS (ouny 0

35750 G e Jlm e 5o Lol il o il 53l G 0Ll

F Ak Rl 5 S5

u;j)vsifﬁ;t_w.u%@umouww@u
=l gladass IABLI3 S, edoVT G (gl (5 )50
jw)]b};’&)\ﬂcb@\b&w_}ﬁ\‘l@{)ﬁ ..LJL»@
e AolB) g Ll s ABll36\j_i$) Gl g
.bbSL;a (@Ji' wLJQLﬂjjd)Y'}Lﬁjc'/ocm :jj;'ﬁ‘
oyl 5 ] G das 2alS JAY 1COD 574 1, 1S,
Ol a5 0 ABIL13 (15K, b yae SO STl (655
PH 5 e (S SIN5 50 Olin S5 2 i 56 0
SLl ClpH Sl s ol slaildy 5s) syls Ol ol
5 ol ol (ol it i ol W sl s
C,_E.Lé)ubjjig\ Mbb)w‘b@m@\)ﬁjjﬂ‘
'-’)‘JJ&‘LE-,")&)Q)‘

SISl

3 O (S psbe o5 Jlo oo Sl ko s
3 e 5 (il eaS il o il ol IS
DS ol el g ol (S oo o820 (500
il Jos ap Slosd 5 S sy

Ve¥ ¢ APAY Gl oY o yladdi p 9o Jles ¢ Jaaas Cudilag ceuaige ddas

Ly adls edins BLI 1 oddon o LS o S, L by
s I A W s s el asl il pH o Gy il 5l
Sl s e 4 Ik Jlde 40 pH ezt Ol o30S 5
sdaliie £ lssad 3| bl glaade LB s Sos o
2 eS8 e Yer w00 SIS, clle L1511 S 5 S
5 Loys AT L AA SIABIIS 1S, Gl 0l oo
ool Ll e EalS /Y 4 VA SICOD Gol Olely
PRGN PRSI PP oK IS5, ke
G Ol a5 5 035 LS L i a5 I
b S s s 4 b e 25 COD 155,
53 paen I LS 5 pden DS 5 pasiie e (Il W
(M5 r):‘c“)H S pden e pl 5 55 0 A5 L
15555 sla J oS00 5l asin e Gl 5 Sl w0 3B
sl e Jlaie I35 Bl Sl o 53 sl
JSIsn Bl g Jame 33 357 90 p g Il US55
i Ol a3 5 L3L 0 B8 Lol KKy sla
1 Oas 5 Sl alllas oS L o L2aS COD 5 1555,
ity D al5 3 L T
i Al e a5l s s S G e O e ¢SS
ol Jlasl G5 5y il 3l L adien 53 S G pae O

Lol b ol 53 il o Sl 55 b eme 55 50l CeS
sla 0558 a5 Ol « S SN Jomily Sl 2153
5 3lanl slowl gl a3 5 aml il sl Jlows 3 A

S o e s T ls 05518 e Rl o S
s e s I S 55n W5 5 OH (sle 0 4 L]
"Jjju—" ‘Ji_v) R QLA.L;\) J:"l‘f‘ 9 Lﬁjjb- slass! aJuNJu”
5198 53 Sty 130, Bl g 0¥ S5 S
s SO 5L (il LS cd o Sl oMsb


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

Gllses 5 2 A Gaua

. Manu B, Chaudhari S. Decolorization of indigo and azo

dyes in semicontinuous reactors with long hydraulic
retention time. Pro Biochem 2003;38: 1213-21.

. Bayramoglu M, Eyvaz M, Kobya M. Treatment of the

textile wastewater by electrocoagulation: economical

evaluation. J Chem Eng 2007;128: 155-61.

. Liu H, Chiou Y. Optima decolorization efficiency of

reactive red 239 by UV/ZnO Photocatalytic Process. J
Chinese Ins Chem Eng 2006;37: 289-99.

4, Daneshvar N, Ashassi Sorkhabi H, Kasiri M. Decolorization

9.

10.

11.

12.

13.

14.

of dye solution containing Acid Red 14 by
electrocoagulation with a comparative investigation of
different electrode connections. J Hazard Mater 2004;112:
55-62.

. GuPta V, GuPta B, Rastogi A, et a. A comparative

investigation on adsorption Performances of mesoPorous
activated carbon prepared from waste rubber tire and
activated carbon for a hazardous azo dye—Acid Blue 113.
JHazard Mater 2011;186: 891-901.

. Pgjootan E, Arami M, Mahmoodi NM. Binary system dye

removal by electrocoagulation from synthetic and rea
colored wastewaters. J Taiwan Ins Chem Eng 2012;43:
282-90.

Mollah MYA, Schennach R, Parga JR, et 4.
Electrocoagulation (EC)—science and applications. J
Hazard Mater 2001;84: 29-41.

Kobya M, Can OT, Bayramoglu M. Treatment of
textile wastewaters by electrocoagulation using iron
and aluminum €electrodes. J Hazard Mater 2003;100: 163-
78.

Shen D, Fan J, Zhou W, et al. Adsorption kinetics and
isotherm of anionic dyes onto organo-bentonite from
single and multisolute systems. J Hazard Mater 2009;172:
99-107.

Lin L, Zha SR, Xiao Z-Y, et d. Dye adsorption of
mesoporous activated carbons Produced from NaOH-
Pretreated rice husks. Biores Technol 2013;136: 437-43.

Li W, Zhang L, Peng J, et a. Tobacco stems as a low cost
adsorbent for the remova of Pb (I1) from wastewater:
Equilibrium and kinetic studies. Ind Crops Pro 2008;28:
294-302.

Can O, Kobya M, Demirbas E, et a. Treatment of the
textile wastewater by combined electrocoagulation.
Chemosphere 2006;62: 181-7.

Hameed B, Ahmad A, Latiff K. Adsorption of basic dye
(methylene blue) onto activated carbon prepared from
rattan sawdust. Dyes Pig 2007;75: 143-9.

Namasivayam C, Kavitha D. Removal of Congo Red from
water by adsorption onto activated carbon prepared from
coir pith, an agricultural solid waste. Dyes Pig 2002;54:

15.

16.

17.

18.

19.

20.

21.

22.

23.

&l

47-58.

Daneshvar N, Ashassi-Sorkhabi H, Tizpar A.
Decolorization of orange Il by electrocoagul ation method.
Sep Purif Technol 2003;31: 153-62.

Akbari A, Desclaux S, Rouch J, et a. New UV-
Photografted nanofiltration membranes for the treatment of
colored textile dye effluents. J Membr Sci 2006;286: 342-
50.

Muruganandham M, Swaminathan M. Photochemical
oxidation of reactive azo dye with UV-H,O, Process.
Dyes Pig 2004;62: 269-75.

Sengil I1A, Ozacar M. The decolorization of Cl Reactive
Black 5 in aqueous solution by electrocoagulation using
sacrificial iron electrodes. J Hazard Mater 2009;161: 1369-
76.

Zaied M, Bellakha N. Electrocoagulation treatment of
black liquor from paper industry. J Hazard Mater
2009;163: 995-1000.

Zidane F, Qassid F, El Basri S, et a. Decoloration des
effluents par des structures adsorbantes generees par
electrocoagulation avec des electrodes d’aluminium et de
fer. Revue des sciences de I’eau/J . Water Sci 2012;25: 33-
47.

Chafi M, Gourich B, Essadki A, et d. Comparison of
electrocoagulation using iron and auminium electrodes
with chemical coagulation for the removal of a highly
soluble acid dye. Desalination 2011;281: 285-92.

Moreno-Casillas HA, Cocke DL, Gomes JA, et al.
Electrocoagulation mechanism for COD removal. Sep
Purif Technol 2007 56: 204-11.

APHA, AWWA, WEF. Standard Methods for the
Examinaion of Water and Wastewater. 20" ed.
Washington DC, USA. 1998.

24. Virkar AV, Chen J, Tanner CW, €t al. Therole of electrode

25.

26.

27.

microstructure  on  activation and  concentration
polarizations in solid oxide fuel cells. Solid State lonics
2000;131: 189-98.

Adhoum N, Monser L, Bellakha N, et al. Treatment of
electroplating wastewater containing Cu®*, Zn*" and Cr
(V1) by electrocoagulation. J Hazard Mater 2004;112: 207-
13.

Song S, He Z, Qiu J e a. Ozone assisted
electrocoagulation for decolorization of Cl Reactive Black
5 in agueous solution: An investigation of the effect of
operational parameters. Sep Purif Technol 2007;55: 238-
45,

Xiong Y, Strunk PJ, Xia H, et al. Treatment of dye
wastewater containing acid orange Il using a cell with
three-Phase three-dimensional €electrode. Water Res
2001;35: 4226-30.

APAY Gliss ) oF o laddi p ga Jlow ¢ losas Cudilagy cusige ddas ¢ 100


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

28.

29.

30.

\o#

o sladaas T3 glissuad 51385 ) Bia 5§ gaesd 95165 9 A sl 8 (al)IS (ouny 0

Paul J Rawat K, Sarma K, et a. Decoloration and
degradation of Reactive Red-120 dye by electron beam
irradiation in agueous solution. Appl Rad Isotopes
2011;69: 982-7.

Kim T-H, Park C, Shin E-B, et al. Decolorization of
disperse and reactive dyes by  continuous
electrocoagulation process. Desdlination 2002;150: 165-
75.

Ratna Kumar P, Chaudhari S, Khilar KC, et a. Removal of
arsenic from water by electrocoagulation. Chemosphere

® A Glice ) Y o jladd a g9 Jles ¢ lasas Sudilags ouaige dlas

31

32.

2004,55: 1245-52.

Daneshvar N, Khataee A, Amani Ghadim A, et 4.
Decolorization of Cl Acid Yellow 23 solution by
electrocoagulation process. Investigation of operational
parameters and evaluation of specific electrica energy
consumPtion (SEEC). JHazard Mater 2007;148: 566-72.

Davand A, Gholami M, Joneidi A, et a. Dye removal,
energy  consumption and  operating cost  of
electrocoagulation of textile wastewater as a clean process.
Clean Soil Air Water 2011;39: 665-72.


http://dx.doi.org/10.18869/acadpub.jehe.2.2.98
https://jehe.abzums.ac.ir/article-1-129-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-31 ]

[ DOI: 10.18869/acadpub.jehe.2.2.98 ]

Gllses 5 2 A Gaua

Survey Electrocoagulation Process in Removal of Acid
Blue 113 Dye from Aqueous Solutions

Hossein Farajit, Simin Naseri®, Abdoliman Amouei?, Far zad M chammadi®,
Hamidr eza Soheilar ezomand®, Amir hossein M ahvi*
1. Department of Environmental Health Engineering, school of Public Health, Tehran University of Medical Sciences, Tehran, Iran
2. Department of Environmental Health Engineering, Faculty of Medicine, Babol University of Medical Sciences, Babol, Iran
3. Department of Environmental Health Engineering, school of Public Health, Iran University of Medical Sciences, Tehran, Iran

*E-mail: ahmahvi @yahoo.com

Received: 9 Aug 2014 ; Accepted: 10 Dec 2014

ABSTRACT

Background: Treatment of textile industry wastewaters, due to having color and many pollutants,
is one of the most important environmental issues. Acid Blue 113 dyes because of having benzene
ring, which is not biodegradable, is toxic and carcinogen. The main objective of this study was
determination of electrochemical process efficacy for removal acid blue 113 from aqueous solutions
by using aluminum electrodes in batch reactor.

Methods: This study performed in lab-scale in batch reactor. The effect of different parameters
such as voltages (10, 20, and 40 volt), electrode distance (0.5 and 1 cm), and electrolysis times (5 to 80
min) was investigated.

Results: The results of experiments demonstrated that with applying voltage 40V, 0.5 cm distance
between electrodes, electrolyte concentration equal to 5 g/1, and 20 minutes electrolysis time, the color
and COD removal rate was 99 and 78%, respectively. By increasing voltage and reaction time and
reducing distance between the electrodes, power consumption is reduced and also final pH and dye
removal efficiency increased.

Conclusion: According to the results, the best removal efficiency of dye was obtained after 20
minutes contact time on the electric potential of 40 V, which was 99%. This process is environmental
friendly and can be economically acceptable. Therefore, it can be results that electrocoagulation
process by using aluminum electrode is an efficient and suitable method for acid blue 113 dye removal
from aqueous solutions.

Keywords: Acid Blue 113 Dye, Aqueous Solutions, Electrocoagulation, Aluminum Electrodes.
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