o L]

poud ZMloloylgd W vy Ayt 6l D3l cdald 9 Jekmo PH §1 2 3
Oled wel Ol A7 Ol 51 JF S pg 0 )l &Ky Bdo> o1l

Tl o Loy " SLadl e Tgud ' G735 Ol Jugut OB Sams 95
e doml g oD 13T ol&2315 €am 3 Jaen 03,8 SLska )
Oleben doml g ¢ oDl 13T o315 (o3 James iyl ol 187 st 4T 2515 1 gne o 55 .Y
Email: shiva_einolghozati67@yahoo.com SAVAYYVAVY s il
e o8l (o055 Slusbal X
slize Js s 0T sl o Wy o 0 guime o Sy 53 rgr sLaolu VT 51 (S a5 1ok
ST sl e, 51 S 5 oS 03,5 Gy ol 51385 Sl ooy S5 g0 oale 5 o sime
5,5 )15 oslimal 3,0 2903 5 2ildg o o lyT ¢ irio ¢ oldE 51sa 55 (glos 1S Sy s 4 &S AL
S 5 b s il e Yo EUL 0l (o sl e 55 Y CPl 4 5 Ly Sl
S T o gmas 40T (sl Lo g b VT & 0l 0 S5 Jamn 53 0T i ol 5 &SSE
Sy 5 S 0 Sl S, Sl T3 (GbIS sy e b adlllan 1 Ll - o 0y
S el Olas g Olab 6517 axis Ol (i 450 1 odd 3ol ol iz o S 4
e Ll s s 5 oS sl 55 Gl oIS bl sk 4 SRRk cnl 03 Iawa R M9
5okd POl o)l dir (S sl A U Rk dsad Olge 4 Oles 25 Olle b5 by
sl 3se codle Chle 5 Jskous PH (gls a1 36 H5kte o 5 eslizal BatCh (o575 35,
b (St dko 3 b 2801 5T (sl o3l oo T3 S Sl s st 0 e (258713
ks osls Ciillas s B s g seSSY sla o Tl b s aslie ps3 5 sl a3 e
@S 3l o 8070y Sl PHZF) o il s agy Ll 2 55 o7 55 0T Koy 5526 ™ o
Sl sl 5 s 4 S Sl b esls 45 AS bt men Ay doys W 4 65 Gl
S o 53 IAPYY (Sen 5 b s 5
el (e Sl el J S 03 S0l & toyls L S A 5L Gl S 0513

L4




'O

L1

J:A-L*JJC)L#\e)‘x:-\.q-&;d}s}abub‘;-@]abjd}l:mF)H;lali)ﬂ

S 635l p0 3l (SO sl (o e (e Gl 1S
gl b Ll s chled (oo sskae by 5 3,08 658
st sy S sl e 35 s oS sl o T
S opla a1 0) Sl o340 5 S, 1y 0T Sl eslizal
(5) Col Cmat] o Sl O3l Lo &5, Ood I
4 oodd POl o)l Lo (S Ay SU ) addlae ol o 1
G5 &S 51 G S 0 S S Do sl 3l Olge
» o3 cble s PH Gl a1,y 36 5 eslinul i
el 43 8 15y 3550 K5y ) o 1S

IR P9I

3l Bl 5 e PH 1 U501 skt 4 s ol 5o
&y Dode S eds 2Nl o)lgs A (S A U
o3> g o5 A S Sl i wsed Sl G oS 05 S0
Tl by 0 oo gl A Lawse y 5k 4 (2ol )
(o Seo & V0 CNTS Usb 5 8 5 mjo e YA shis
&rjﬁ)l@}éT&)ﬁQ\ﬁ‘@Wo@j}é&b
Coo wlbed Jse ) OWIT & oS58 sl o
g dsb s 0 8 FIVPA JS35e 055 H12NsNaO7s
Cle doys A0 &K, I8t (256 #VY L ST
CS e Cole doys $0 S5 x5 el OWIT ¢S 6 oS 4
Jue Perkin EImer gy Sl ofons olWIT oS
S5l oV J Jenway e pH o&ens «CT06484

3 A8 5y ST e 8 o /) 8 b AT Jirs

-

dodio

sl g1y &5, Sl eslizal ( Me mlo oy 4 o (S p 53
5 e 4 s8I VS 5 5 e e 0357 5
53,00l o I a5 & Sy gME Slse 53 K55 O e
5 e wls g0 goman gmis gldE Slse 45 55 4 e K )l
() Ly o L & oslT Glalds 5 gaio gl opal da
sl &Ky 6,8 Il Gy g male Slllas Ol 4 058G
Gb ol 8 55 S50 9515 5 o ME S g 53 STy e
JAS a0 Lo nio Sl s 5 ae 53 o slas il
9 odd oylal oayls 5 ole OV seme 53 sl ol &S
S5 Jpamae 55 OLS 5 ol (6,8 o510 iy sASTT
AY) Cwl ol

Sbps Sl @ Uls (o Dpan (ST s oK) aer |
S ey Opmer glds Gl.:.,p 23 sds 4 &S s oylal g
(xer S ose OT 5 odd 5 S lalds s aliy ‘@L‘
5350 5 a5 S sl Sl Wi sos el
ar g LI (Y) ST o0 axlge g Ol blie L1, iy Cudl
0l ool s lasme 53 K5 ol VL C I G o
o OB DS 5 b s 6206 e YL 5,8l
S gl 35T (gla Il sl (g5 s 3 s
Sl Slay 51 0T el L5 G 0 4SO 50 )3
(FCF) Sl (55,0 (o) ginio

22 6l s 4 ng Sla 5,5l Sl eslatul o)

Olge 4 g basee gl ST o g Sl j1 j2alS glanl,



\OY

[

3 Sy odSCails hagls ke asllab

e 3 A 4 odiph Ol osle S A p S e Ve sl
el Vg0 /) adghoes 1 eslizel b b goes ol PH
wals 53 o PH o Low g A NWRPPNWIPRU PNy
A Ol p 5 Y 058 Slal L s 8 s 1Y B
235 WA S b Ojan 0953 4ids V Ds 4 b 4 gl o o
- O ¢L¢| e kS 03l S8 b (les j> ads o
oBaws Lo g Uylows 2 Sl 0o cdlr 03 S 5 03
Solg 53 5 eds SIS el AN mae db 3 e sy Sl
dle V odaly, Loy elisd Odr esle Ods do)
W ws S
(1) alat

R%=(C.—_.C£)><100
ey ol s
K,y Ood Ao y3 =R
A 2o B e 05 Dl el a5l ke =Co
4 A p S e e g etiph Ol ol sl 2 ile =Ce
PH S5 &K, (mbow Dl 5 O3l lie 1 oy 5 te
G oo/e) aels 5o Ol Sl Calises (b 05 cdooes (les 5 auge
& Sy Sl &Jj‘fzjf.pfg\:ﬂ“' C-m"b.‘(;'/\
ke VoL O3l Gl Calisee slie 2sle3T e s dd eslizad
“_"“f*"‘io}“‘o))°@JVQ”@&J‘J}WJ\}:}J’.D‘?
CLJ\ S e B 03y 13 Lases (glos 55 ads 53 595 VA
L g doe Sl e (23l 03 ST 5 035m0

235 0ds 315 e gb PVY mge b s e sih g Sl o

oslitul i 4ged Ol 4 Oldes iy Oble gl I8 Oluy
L 0T (g pttud 31 g cadd ) 50 0387 ol jokiie 4
Soloes 53 ) U e Hlgs T 5 deoys Yo K 25
318 Bl a3 VYo gl 53 e s 70 SO 1 denl (g3l
cpkz odd AuST slad ) gL s WS Cele FA Sle 4
0315yl 8N ooy Sl eslizal b g b 5Les OT Law s L
Yok w8 sl n Ve gl ps bl gU e Al

V) Kds ¢S 05T s cela

o ki Fol oyl 3 dixr o ST 44 U SISEM 1y IS

Y G P I P PSP P PP S A T

cm? a1 s Ol IR b s Pl ol
Ols s FESEEY CMT vy em ™ aaveyy
3 A JeSaS e sbes 8 S e
Sl sles S ol il O3l sy S
S AP SU0as 55 Jeeed e I o3 s T
L T N S e Y

Chle b gl shows (ol Lo 5 65 b o e



VoY

L1

jc.-\..ic)’hﬂ\c)‘xéw&;dﬁybubbw}deHj‘ali)ﬂ

o5 Sl oas Loy sl 2 53 ol Ol o3l
Loy wtz-.o (VL oy ol C.ﬁ‘} }'.'.a}:b 2\Y C}A d}lﬁ BE
135 oslimal ) daly 1ok b o e3le Ual

Gl osls codar wT 3 Sy Sl s (6l g ol s

Ly amlie o33 5 gl 43 m b (St dile 53 b 280
...\.?.L.'Za:‘bg;.s.!l.]a.aé&)@ﬁ)}tﬁﬁ&&brﬁ)ﬁ‘

103,
1021

100 fm

921
S0

%T

881
86+
844

82

801 3464 4Tcm-1
0

! W
96+

2838.33cm-1
94+

Vo) Sledigd Cdar esle Codo o ys dnlows g Solg
Cod 55 gy 2SSl Gl Ceemen () vb»ajf oslanl
S o lls 5 i a5 oSl ey Sl K
OS5 e L eslaal syl 035381 Sy 5l s asal g
Wy 6 e YO Ly b ase S ) e 0 &S
Jloa 51 A 3 p S ke YV A OY 0 Y sl s ks

03 51 3l s 3 8 Ll ol 4 e s Lo g5 K5,

1574. 71em-1

1138.24cm-1

7 T T -
4000 3500 3000

2500 2000 1500 1000 550

cm-1

3l IR Cabs i (5 goai 1Y S

Chle 5150 L el O Sl V s 3 okd l,f il
S Sk py Sl 6K Gl oL i 6sa 55 K
S Y g 53 0ds 4l s b e Al (O3l Lau g
(23l o g 5 oSy Sl 6K o T 5 & el OT

S p (53 093 45 o e Szt |
Osﬁ;Yl{wA{Kg;.u\OTﬁ\ﬁ\‘Jjb:J:ouQ\)I@l:s

B 48l
V13 e il ok 4LIF LY Jolia 5 Y 51 slajls g 3 b
Lug & O Ol PH a8 L & el 0T KL
- o g S S K ST sl e a4 O3
e PH Lils 53 8 cul 0T KL ¥ s sad Ol asly
o Oljer S 4 e (O3l 5 e /0 O LS

SOW NNV L TORC V- JUNP



\of

L
= 3 St 0uaSails i sele anllad
Ll 03 S Cond 5 5 G G T Y Jus ol Koases
80 -
70 -
60 -
2 50 -
el
3 40 -
A 30
9 20 -
10 -
0 T T T T T T 1
0 2 4 6 pH 8 10 12 14
okd POl oyl s iz o S WY oy 56U 0 SO S, i pPH S6 Yl e
90 -
80 - ¢ g g —o
70 -
. 60
y 50 -
4 40
3 30 -
20 -
10 -
O T T T T T 1
0 0.02 0.04. . 0.6 0.08 0.1 0.12
r;)u:bﬂu\.{u
& &S s Sl 55 Sl 5 OBl lie SEY e
Ga:a;-45,,3,195\;,bj@eﬁgvjﬁjl&)@bg;\?olk:\ Jgd
Codo Lo ys (oS o) K55 ke & g3
A/ v |
v/ Ve Y
45/ W \
0/ #¥ A i

a¥/4ay YA o)




V00

L1

ja&c}hﬂ\e)‘x:-kq-&;d}s}abub‘;-@]ab}JMpHjlali)j

C.]a.l})u:\:—bjksa._};-‘u}u)‘é&C‘;J.(J_j&)u.b-&‘juuT@s_ﬁ‘ﬂj(j}};b‘ﬁf&{bﬁ&ﬁshbtV J}.b-
(Closp 80 /0) O3l i 5 23 50 8 o) &5 o)

JI 45 o i
R® K Ge.cal(mgg™) G, €Xp(mg/g™) NS o5 oo o3le e
5 G 2 p 8 k)
AVNALY —+ /e YOY YY/ F\F YY/44A o/ Ve
£33 45 St
R? K, il i D yh Ol osle il
-5 (5 ¢85k
+/444 VWY YY/ F\F o/ Ve

Ol by i 45505 3 5 S C}Js“ﬂ&',g;\?@ﬂujuizwHtﬂ:}é;.u);,ﬁriﬂg;\?L;u_],\..éuq\::rd,.\?

2905Y Jo
R? b Qmax - ko) 258 ol a3le ke

(05 28 ke L.

/MNP /Y$AA e (A e

YY/A9A .

R? n Log kf o s oo esle ZLale
02 ner ok G 5 0.5 k)

o/ AFYY LIPYY YD )

Ol oLl s wl 5l &K, s ol Ole Sl s S
e T3, PH 31 L5 @B O Ll e Sl o7
oolgs Ao oS A 56 b g J S s Sl ) ke
@S 6 s PH 21531 L a8 5 0T Sy s 23l
Bl 553 A s VOINY Ol5e a0 5 S s S0l K55 ol
Waloes PH S 5505 Ol 015 oo 0pl ol () Sl5 503) S
e A b5 Ol w0l e G S35 5 e S
Slals I ST oy iman 313 0dipd e J S s

u:;frﬁﬁ&};la.u};g;\?uugjj%b)gs\?w

S5 doxii g Lo
585 ksl 56 Gy b 514 Sl e olse 1SS PH
2B ob S e bl TR s Ol ke L
e v Ol b g 6K, Ol Ol PH ST ol
oo el @l 215 5 oSl e S 6 T el
SO L gl 5wl gl PH s &S das e 0lis s
)l St 5l D) g s O3l e 53 I b
©oarg bogadl Bl St bl slas PH LI

B s &5 Sk Sl K ST b



\oF

N

35 Caldg cuSzils B ool aallad

63 o3 b bl IV il ST, 6K, Sodo gl S
S (Y0 V) 0Laa 5 NCIDI s 87 eslizal o yiles S
El (55 a5 03litl (6 b 03 5 S 3l 51 6505 Ul (61 5
- 5T KKy Ode sy S (Y F) 0l Kas 5 Zawahry
oL 5 Annadurai 5 K>S esliz.l Aminated EC
A b T Gl dame 1 &S, Do 4y oISl 487 (Y00 Y)
JOYSYY 5 A-Y ) a0 Clllas (s ged od (g sl (sla

) e Sl AT Ol i S6 b5 b
BLl ey PH Ll s 55 o8 55 0T Kby 5 oS 5,
) Sl Ol 2 VL 4 e (O3l 0 8 e /e O
I Y 13 50) ol 0 Ao )3 AVFF 55 L (5 oS o s S5
23 o3l w53 5 ge e sl O 0331 s 4
bodr L (5 &S o Sl slad S 5n b olie il
5 55 e ol ey 5035 Iy B0 el lutde 253
L 5 6K, Codm oS das e OLES i g ol 53 ok Coms 4
L S Ay sl Cde bl Cusgdme Sle 4 (O3l
33 K, @YW glackale s oT R e RS PE
355k b gl pl il on 2SS, ke 211 L o
Gl sl 0T (b oS (YY) 0L, a 5 DUan sls a3
oS A St Ol Sl T slakises 5l gy ke &K,
&y 0T b« (Y1) 0L, 5 Fernando cus oslic.l
L oS A b T L 1 555 e K, Ood
Yoy ) 0L 5 Afkhami e eslizal wbliae oY

Ky Dl sl 0T b &S (V) oL, Kes sShahryari

S Olge 4 Ll or ¢ Foasked Ngy KIS Ly dls)ls
O3l Lo g ok g ol enle Ll sl 0lgidy I 5L
ele slaes S 0t 6555 PH (3L 5,8 15
Sk 6Ll 3l plaw U LOF) w31 e BT 3l mlaw
5 JeS g S Sle slaos 5 sl PH s s sl i
Tl s et 855, (S A 56l 53 5 s feS 5k
Oljee Sl corsn ol ol 358 (o e L sls Sl
bl ol 20 8 e Skl S S a3 b Sl
T, Gl sl a5 (1Y) GUPLA (sls g ) skws

0,5 o2lial gl sz Loy I Jool Jlb o S D3k
ple ole 5 55T Ky Ood (gl &8 (YY) 0L, YU
3,5 enlitul publin o)lys A (S A SU O3k
505 K, Ol gl S (YY) oL, 5 Fernando
olgs oS A 56 Ol 3 LT L 51 M-2BE
ol (gl 4S5 (Y1) 0L, 5 Kamboh s S eslizal
0, &Kan 5 AfKhami s S eslizal 55, o3l 51 93T &K,
O3 sl Odlr G T s 516K, Codm (gl 48 (Y0Y0)
Ky e gl & (Y1) Zarel s S eslizal _oabliae
OLKea 5 ZhU o5 8 oslizul o S 46 O3l I 55T
Jus oS O3l 1 0T o 5165, Codm (sl 457 (Y0 1Y)
J S Uil Lwg & (YorA) Kamal s 87 eslizal
OLSes 5 KaUr o pe 551 65 e, Gl 4 ol
055 $b O3l SIVAA o5 ST, 6K, ol (gl oS (Y20)

(Y+V) 0L 8s 5 MINjin s 7 eslinul o gilas 1Sl (o



oV

L1

J:A-L*JJC)L#\e)‘x:-\.q-&;d}s}abub‘;-@]abjd}l:mF)H;lali)ﬂ

SRIZ M (Soan i b il b 5 S e,
RE=0/APYY 5 035 o pmo il T ieditis 3 s 501 5o
b o580 e wuT 5 a8 ST 510K Jsua) Sl 03
23SV S S L5 e el Bl Y A sy (S
S S,
Cd o3l Jolar dlasly ey Ol Ode slap s Jde
Chle 5 odd Mol o)l L (S Ay SU mhan )3 ol
@ $lp aS sy Jaloe Jls s elile S edisd b el
cardllan )50 (s Ol Jule 3550 53 SO 35,41 S
b sl 530558 5 258 ¢ 5050 93 G5 2 Jol- b
Sie b anglie 53 Adis 3 e Y (Sas b e
330 0T Sy ¢ 5a80Y Joke Sl oeT s 4 Stner o 5
oeT s 4y 2l T (glaosls 3 oslizal (gl Jobo ol &
LT3 o T 1l il cwle adlae ol s
D w53 5 Sl ps Sl Sy o O gl
Cond 55 S Gl T3 cansls oY A i)
Ui ol sbesls (R%) Kias o dglin ol 03 57
Gl Jie 7 313 O i 5 x eSOV slap sl sl
D bowg 5 Sk e Sl Ky ol sl
sbsle mILy 5 Jus )2 S ol aarg L Cwl cwlia
ol b o Soline S lags i syl Dosline e
4ol b 5 oS0y S ) il o e o
S s 4y men 3,8 o0 Do laY A 5o

L S A S e 53 5 Sl 05 S K slad S e

i osliul b8 Ay sU Ol 3 T Lases 31 b e
S pa o S sl 0T (b & (Y1) 0,5a 5 Yavari
o)lgs L S gldy GU 51 ST Gladslw I 28 b
syls Cilas Yo oA) Kamal 5 (Y41 +) Zarei cis S eslizul
(A QAT AP DA Y YY)

&y 5 Dl sl cble Ode LS b5 mbs
2>l g () 8 e VAL Y) 5 S0y S
Gymi 3 Ky chle Lnlpl L &S 5y 0T Kby Ads 4
DAl (O3l g eligh Ol esle Ood o1 (ol
) Jgds) Sl 4l
eSSt 53 53 (Sorer o amlis @l
0T Sy o =3l o515 dir (8 A 56 oy 5 oS
St el g § oS oy S ol T 5 S 5
it S Sosb 4 (Y Jsdr) S s o p0 4 4D
2 S oy R= AL, £33 45 0 ach St Soan
D 5 edsl 40 4 St Stoar oy b amlis
Gregorio & _idiss 53 .l Lla, s ke Sted
bl Joous 51 555l s, Oodo jsbhte 4 (Y40A)
0T Sy gl el plowil CyclodextriX jedy oSG 51 osliz
o p33 45m 4d St | Ky O T S sy
() &S

SN sz o5kt 4y Jols e slap S nl s
24 35 0T Kby eI 5 (Y0) 158V Jie 55 3 Ol

Sl Lgy 5 bl @3 ST Ol e SY S



VOA

L]
LJ >}.¢;\¢Ea&u\;_§:~a};ﬂ_6¢uw
¥7) Sl ok ) F Jgdor 55 b tag plo 4 by e mls b omls ol s 2Ss S L s el o5l
(A Syl Cllas (Y0) (Yo 0) 0, Ken 5 Yavari zags 5, skws
Lhﬂj}g:ﬁba)jb)l{jébﬂj};@uw@f J}.\:—
o 035l &5y Gl IS pH o3l
(Ao y3) 5 SL
Pragnesh, 2010 Ve A S s Sy
Mittal, 2010 QF ¥/0 b 259y 415 Lo
Lade, 2011 4¥/A Y Jus o S
Mittal, 2010 A4 /0 - S
Somasekhara, 2006 YR £ S a3 0 gun i g
This work, 2012 qA v s ! S Ay gt
S 9 poE
sl OLL Sl o et dlas opl @\;sqp\J Al Gl ,d8 o el o b S Sy aen Jl Al fﬂ RICREI
AL b T Jaee a2y Ll i)l 3 S Sl wle 575 BT ok s 4 il 03505 ()b s
References

1-Ladhe SK, Wankhede VT. Removal of Erichrome Black T from synthetic wastewater by Cotton waste. E-
Journal of Chemistry 2011; 83:25-42.

2- Asilian H, Moussavi GR, Mahmoudi M. Adsorption of Reactive Red 198 Azo Dye from aqueous solution
onto the waste coagulation sludge of the water treatment plants. Iranian Journal of Health and Environment
2010; 3(1):93-102. [Persian]

3-Mittal A, Gupta VK. Adsorptive removal and recovery of the Azo Dye Eriochrome Blak T. Toxicological and
Environmental chemistry 2010; 92:30-52.

4-Wang H, Liu P, Liu G, et al. Rapid biodecolourization of Eriochrome Black T wastewater by bioaugmented
aerobic granules cultivated through a specific method. Enzyme and Microbial Technology 2010; 45:37-43.

5-Jia J, Peng X, Luan Z, et al. Removal of dyes from water by carbon nanotubes. Fresenius Environmental

Bulletin 2009; 38:91-112.



V04

L1

J:AMC)L#\e)‘ﬁ:&&;d)ybub‘;-@]ab}JMpHJSlGL“))l

6-Qu S, Huang F, Yu S, et al. Magnetic removal of dyes from aqueous solution using multi-wall carbon
nanotubes filled with Fe,O; particles. Journal of Hazardous Materials 2008; 57:595-600.

7-Muataz A, Omer Y, Yehya B, et al. Effect of Carboxylic Functional on Carbon Nanotubes Surface on the
Removal of Lead from Water. Bioinorganic Chemistry and Applications 2010; 9:58-71.

8-Fernando M, Carlos P, Thais HM, et al. Adsorption of Reactive Red M-2BE dye from water solutions by
multi-walled carbon nanotubes and activated carbon. Journal of Hazardous Materials 2011; 192:1122-31.
9-Afkhami A, Saber-Tehrani M, Bagheri H. Modified maghemite nanoparticles as an efficient adsorbent for
removing some cationic dyes from aqueous solution. Journal of Hazardous Materials 2010; 263:
240 -48. [Persian]

10-Kaur S, Singh V. TiO, mediated photocatalytic degradation studies of Reactive Red 198 by UVirradiation.
Journal of Hazardous Materials 2007; 141(1):230-36.

11- Dutta S, Parsons SA, Bhattacharjee C, et al. Kinetic study of adsorption and photo decolorization of Reactive
Red 198 on TiO2 surface. Chemical Engineering Journal 2009; 155(3):674-79.

12-Hoffmann MR, Martin ST, Choi W, et al. Environmental applications of semiconductor photocatalysis.
Chemical Reviews 1995; 95:69-96.

13- Einolghozati Sh, Sobhan Ardakani S, Sahraee R. Evaluation of Removal Efficacy of Eriochrome Black T
from Industrial Waste Water Using Carbon Nanotubes (Case Study: Saman Nosh Industry Waste Water), MSc
thesis. Hamedan Branch, Islamic Azad University, 2012, pp. 51. [Persian]

14-Gupta VK. Application of low-cost adsorbents for dye removal- A review. Journal of Environmental
Management 2009; 90:2313-42.

15-Yu F, Chen J, Lu C. Magnetic carbon nanotubes synthesis by Fenton’s reagent method and their potential
application for removal of azo dye from aqueous solution. Journal of Colloid and Interface Science 2012;

378:175-83.



N

35 Caldg cuSzils B ool aallad

16-Zarei M, Khataee A, Fathinia M. Photoelectro-Fenton combined with photocatalytic process for degradation
of an azo dye using supported TiO, nanoparticles and carbon nanotube cathode: Neural network modeling.
Electrochimica Acta 2010; 55:7259-65. [Persian]

17-Zhu HY, Fu QY, Jiang R, et al. Adsorption removal of Congo Red onto magnetic cellulose/ FesO4/activated
carbon composite: Equilibrium, kinetic thermodynamic studies. Chemical Engineering Journal 2011; 173:494-
502.

18- Kamal A. Removal of reactive dye from aqueous solutions by adsorption onto activated carbons prepared
from sugarcane bagasse pith. Desalination 2008; 223:152-61.

19- Minjin D, Radulovic M, Zlatic D, et al. Photocatalytic degradation of textile dye C.l. Reacrive Orange 16 in
TiO2 water suspension by simulated solar light. Chemical Industry & Chemical Engineering Quarterly 2007;
13(4):179-85.

20-Ncibi M, Mahjoub C. Adsorptive removal of textile reactive dye using Posidonia oceanica (L.) fibrous
biomass, International Journal of Environmental Science and Technology 2007; 4(4):433-40. [Persian]

21-El Zawahry M, Kamel M. Removal of Azo and Anthraquinone Dyes from aqueous solutions by Eichhornia
Crassipes. Water Research 2004; 38:2967-72.

22-Annadurai G, Juang R, Lee D. Use of cellulose-based wastes for adsorption of dyes from agqueous solutions.
Journal of Hazardous Materials 2002; 92:263-74.

23-Shahryari Z, Soltani Goharrizi A, Azadi M. Experimental study of methylene blue adsorption from aqueous
solutions onto carbon nano tubes. International Journal of Water Resources and Environmental Engineering
2009; 56:68-82. [Persian]

24-Yavari R, Huang YD, Ahmadi SJ. Adsorption of Cesium(l) from aqueous solution using oxidized multiwall

carbon nanotubes. Journal of Radioanalytical and Nuclear Chemistry 2010; 287:393-401.



\ld M

J:A-L*JJC)L#\e)‘x:-\.q-&;d}s}abub‘;-@]abjd}l:mF)H;lali)ﬂ

25-Langmuir I. The adsorption of gases on plan surface of glass mica and platinum. Journal of the American
Chemical Society 1918; 40:1361-1403. [Persian]
26- Somasekhara Reddy M C. Removal of direct dye from agueous solutions with an adsorbent made from

tamarind fruit shell, an agricultural solid waste. Journal of Scientific & Industrial Research 2006; 65: 443-46.



\PY

N

35 Caldg cuSzils B ool aallad

Evaluation Of Solution Ph And Multiwalled Carbon Nanotubes Adsorbent Dose Effects On
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Abstract
Introduction: Dyes in industrial wastewater are major pollutants that are difficult to treat due to their
complex molecular nature and synthetic origin. EBT is one of azo dyes that has been used in the
cosmetics, health and medicine products. Due to its high solubility in agqueous environments and high
shelf life, the inseparability of the biological magnification by organic compounds in the environment
is a major pollutant in the aquatic environment, especially in the receptive waters. The extensive use of
dyes often causes pollution problems in the form of colored wastewater discharged into environmental
water bodies. In addition, they create free annular radicals that are highly carcinogenic. EBT being a
naphathol azo dye is recalcitrant to oxidative biodegradation. Biological treatment would be cost-
effective but most dyes are resistant to bacterial degradation and a considerable percentage of these
dyes go into the effluent during the dying the process as they are highly soluble in water and cannot be
separated by filtration. Therefore developing new methods for their treatment is important.
Methods: In this study, the effects of major variables governing the efficiency of the process such as,
temperature, initial dye concentration, CNTs dosage and pH were investigated.
Results: The adsorption kinetic data were analyzed using pseudo-second-order and Freundlich
isotherm model . pH=3, and 0.01 g absorbent, absorption capacity rates were 98% for removal of EBT.
Conclusion: The results of absorption studies showed that removal rates would increase with
decreasing pH and temperature, On the basis of the results, MWCNTs can absorb EBT dye
appropriately and efficiency of the process is higher in acidic pH. Multiwalled carbon nanotubes can
contribute to environmental pollutant removal, and more pollutant absorption on nanotubes in acidic
condition.
Keywords: Multiwalled Carbon Nanotubes, Dye EBT, Industrial Wastewater Treatment, Ferundlich
Isotherm



