[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

ﬁ}h&émw‘@u}u»&u

Ol gl e Clilag oo pessl
07 1 ¥4 Sl IYA Sl ool bt o ler 0550

) Jghoes 31V 5050 dewl Ky O3l Ol e 4 Y5 dilems ) eslizul

Tl g "l e Tesll oLl bl Mg Mojen o
hamzeh@ut.ac.ir s B Ed GW 9 r‘}lﬁ aj; gQ‘J@J AK...\._:\: &5"3"19 CL\A o ISES|s ‘C_)s : J)f..w.n a.)w....i);

ANIYA G dy A/ A/ Bl s

e LS

S o S o 5 ST S ge (5l slacilag Sl (5L a5 Ll 55U gfqﬂjuéwj K, .J:J_,J@L;.a:‘_é.u} Py
Slgz 5 ot sladlo o oS ol s i, 1 S e dul 5 45 555 o ooliza el ool 5l K gl sl Ao sla s,
ool ool Sy il gl ol 13 Fse 5 Coad DL (Slacidle (mina diaof 3 (535 i 5 Casl 03,8 il 355 40 Ly (3L
sl 4 Sl 5 s S JL s JJJS%;L:.;/‘J’/M},LJ Sl ptasg flije 45 35 Vils st il ol 4ol Slgo ipy o S
ﬂf}ddd&ﬁ/‘//@/&d}ﬁdﬂ/}).ﬂ%‘Q{Ud/jj/&_{ﬁj/v}./j}/u‘:ﬂw/gﬁ) kiS5 esliz] 5y pe o (sl te oo 0V L 0/F
,g;jfraleu'/;ﬁ:;'ugﬁtéja&ujL%J‘f/?y'/lfﬁ'y,ie-ﬂ;jﬁ/Wjuwjﬁg.@-&/}&ﬂj s s pH K, cble fols ol
A oy I lis 5 eSS ko Sl T Con

el Ky o e el ity S ploes (slos 40 (5508 lddo 40 5 Jploes PH 0 (5L jldde &0 ke o115 45 015 Ol ol slaasl
@J,L;jjejﬁ<YJ,uj.>ﬁ PRERIA) JL.(U@LU.J/J&})JL«:\;J}/@‘)OJJ ;_JJ> Loy QO)/J.;:Jj oJﬁGzﬂ yflf‘élwb\//p/)j/
s Conlio Yil5 Gla LV 5L, o K ol oo 55 (61 0

S e Y/E L ol Vil il (s shor 51O (lobilony Lo 33V 3ol o) SOy e Cod B 55 ¢ aOY ko ulas] s 26 S aee
Gl (0L S 5 S bglse 5 5L, gﬁ@/;{ubﬁ&;d/yk@jﬁj/%duwlmpff

Sl p 555 VS Bl (53 et 5K Loy V551 Al Ky e 1S 0831

Q‘J.@: ol.<...’:..?\.> Lf":‘b CL.A aM‘J )L:..:_v\; ¢J&\S‘5J:A.>- @u) fﬁl& 6.;3—\

Q‘jéj am‘s ‘M CL\A SISl = aw Jﬂ\/\v-é-d J..w)‘ wu)G—Y

Q‘J.@J NEEH ;f'”l“l’ cL.a SISl g.:\.bls_; — @Lﬁp) r_,l.ﬁ .l.i)\ wtﬁijlf—v

Q‘J..@J cb{:,..s.) ﬁ“l’ CL\A a.\g..i.'r\J ‘@M}Sj &.‘I,;- é.bb ;L:;-\ 0‘5; wK,i.lLA)'Y JAL.&)S —\c‘


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

S sk 580 ladilons 51 S VSIS Gl (B Y ) ol
55 Rl s 4 ol 5 0l s 0T a5 S el
oLz Sldlas .ol 21331 b 55 aLS glad s,y G une
ol (530 sk 5K Wil 1ie \YAO Jlws 55 4 lesls
FOAOA G s Vgl sy, B el p s ois
L5 Llege 3L golpe 53 OF 3l o3b3 Lise 45 ol sl
O s 55 5 Slalpaarg Lu(V) s gl e olilys o
G ST Bl 3L Jodss s 53 5 oS o> o>
el (S5 3l5m i 53 e belse (5 e 51 S VSIS
03le G Ul gie sl ol Gl 5 LIS s ol 3 (A)
TSIV sl ded SOy odr (gl o 2w 5 Caad 013
oS e DS L el ) 2 K5 pl el 03 ]

.,\.aJJ; Mg.ud ol axllae 6Lbubl> JiL"" 9 Jles

Ly 93l

osliiul 3,40 3140
S aS Sl V5 olS (6 s 5SS Wleny V58 L
Db i Shs s gl 5 ) slaals A 5
SBllay Ol sl 53 0lS cpl C 318 Hlake il 3l s o
il glala=de LG 5l 50 of 51 2l g oK
S Ol il lades o Lot s 5
s b o3l G Ol w asliul LB g sk 58T 03ls
.(‘\)c,_.ulwﬁjwu_wﬁ;)f,\_&lsjyﬁ@wﬁ
3 G3ES s R a5 Joee SV SIS el
T QMT@,T TS > Bl 0L o8 tils b mlee
Ll (JA s3a= Cosb, L)V 58 St (gl g slaasl
Ol b e 5 B 0 (5 20 Sl Y=Y Slada 4 o
bl V55 as LS s lakad 4 a8 23T
o Yo 5 YA il 03101 L (g e sladl 8 5l eslinal Lol
S podkile BL g YA e sles S5 Olpd g ias JL 2
WU AN WY\ SUENIERTY DTS PN (E

ol JU o S gloa V58 u i eslanal Cds (¢l

..... S5y o3l ylgie 4 Vel wilowwy 31 a3liiw!

PRV

Lo & 0350 0 ge0 AT 5 4 5w 508wz
S o gla VT 1 3B bl 5 o
Sl ool slacys s Ll (pl 5o 5 ol 4l (oL
s o ol et sl i sla ST tals
ST Ol 5 S o oslial Jslize mio s, 5
0Lz b oy 1 (V) ol sy Jaes 0N e n s e
3l s mls 53 b s Koy 317N 350 aS Wlesls
Ol ol o 4 Y 350l 315 s e ol
(Y) L5 o 2505 oS Sl ps ST 4 sk whas
50 (S5 DS 5 e S s S ble a5 L
Lguuij)&udil;»éuuij)‘;ﬂbweszdw
ol (gl w3 la sy 5 (S b s led
3L Dl 5 ol o eslital Lol 51 (S5 5l 50
4hal (Sl 4yt O hn 5 el S ot 3l 4y )3
S5 s 5 bt kel (el 0L L3 S5 ey
S 5 ol b e s aslse ol (g5l oLy
iials) b el s cd Jlsds (S5 sl g ol
L;<;) SlS 5 sl sbols wiad gl p cpl pls K5l
R OLS Sl ods e dgene 2o gla s 5l e
Cond el 03 (7)) 3 5d e eali il s lailr (65
6oL el gDl a8 55 e esliul L (5 S 5l Bikes
0 Iy el b Cilzs glaedo Vi gl sln 55l
3o 53 Oliies (Of sdoms clml St 5 3L 5 e s
el (F) s S 5 e 011 slacils b
Sl 31 ) s g1l Sl (51 ki g0 Ll
(0) ol s eslinad KOy s 035l
0332 0130 gl Ol s j2ns 3 0 (530 shon 5800 5150
e Gl 035 i 2 S s Wl a A5 A
2550 sl (s s glac by 5l il G,
Slge pl Gl gaiate ladllas 3 5 Lla S 1 34> g

ol ey (SO 3l5e sl ol 51K, Ol sl

9 yﬂy
190 g / Jgl 0)loid / olg2 09>

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Ol Red g 0500 (v

YAV 7 sn Jsb s OF ol e & 4 55 L O g3l a5l s
il nle B LS 3l a5 |3 e 5L

6))1,.&‘)‘@ ebu&:&-d)))\kb‘)y‘)\@ ‘.,\S.a‘ uu.,\P-
osle ol s 4 55 U e A a1 e V0 350
LgLaJ}bupHmEJ.M Blol gl 5SS osle 4 pms
Y&)}d}d@\d}lﬁ)lobm\bdﬁﬂjﬁé‘jb
m&ﬁj\,\z{.mrbdhjbjj\ (.J“MJ%_MS),,\?AJJLAJJ
LS Gy el FA oo a0 Lo yad g0 Sl 2
6;}A‘jrl‘)TO.§JMUJ.;J;.j:n}‘b)lj;@b)))jb\" 593
L Jglee so el SL S, cdale 5 us 1 cally blo
oalS Ao )3 e 5 A el UV-Visible il
ASER QY)&AJ\@JW‘L%)MUJ})‘@)&)
C, 5K, adyl e C daddslas ol 53 .(F) A 4 wlos
.w\€J§wﬁY}SQ\)S¢ﬁ4MJﬁ;w

R={C=C) M)
CO
y
g - C-C)-V ™
t M

o 4 Sy ylos 5l s A codr g PH s ¢l
sm ol e 1) e S e Ve 2Ble L) e 0
S5 4 WIPH 5 48 g Lo glos 55 5 2 »p S0
G5 gl slome (ol YA CB0S 5l e A (L5 Y
s edile 3L K, chale s bas 1 sl Lo ESTL

A edzww UV-Visible il L Ll
0 K55 lome 514 ped a codr aig sled e 8

J‘@Jﬁﬂfﬁﬁ\"w@‘ﬁwo'ﬁ*

%g oA
190l 7 Jgl o)loss / le2 019>

Ulpl bazo Cublsgs ole ozl Glidg fu ole swlilad

o\

Lol asby aia ) 5l ey 5 A asi; JohU S S o
\~OL;Lu)soﬂ);l_a&yu'o:;&_«i}jéﬂfdﬁl{

A ailos 31 S Sl s
Lol S5 (5ol el L G 5 eslinal 550 (g S5
R @uﬁdlc>;_w.<),bws¢;_w1v5;\ﬂ|
55, ol el bl (V) 555 e eslizad (g3llislS
salin .ol sl e3ls 0L23Y 1S3 53 OTUV-Visible il
FesUXAY e I b 5o K cnl e Sl o 55 s

og

"

i i 2
300 400 500 600 700 800
Wavelength (nm)

Y 50,50 dewl K, UV-Visible cib 5 olawd jlsle ) K2

ol gl bl
oS e Vorr CLIELY L el SO Sl J shoe Iz
035 33, b s g ke OF Slesli L 1)
A 00 5k s, se glaclale b calisis (lad ghows o phons
e g A g () e S e YO 5T O
Jsb & 4> LUV-Visible e g5 oSl 5l Gds Ol 5
sl ble lunl e s ad esli ol Ol Sl - 5
Cy@bﬁt_gjg.lzo\ﬂ,u%&'ﬂ\u_m»
Chle OIS e KB e 2050 FAY
255 Al e S0 XAV e 5k s il ke 5 S5

VIS Bl s 5 S5y odir Ol gn o gomre ol 3l eslial U


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

KL :me (f)
OLES 1 p Sl e JS3 4 oY sl ol el
Sl R Jalad il ol s s Oy ol S5 s
Sy adsl cble C 0T 55 oS 35 b0 pand O hslas L oS
el Sl osd e 22 Ryl STc ) (mg/L)
B S N R T
S5 i R Sl 5 ot o 555l Sl S R lde
OF O ol pllaal o 5550 Kby
o ©)
1+bC,
Sl 5 &S o pn e ) S e i B
OF 00 8 Gl £ Wslas &y 0 w0 O o

logQ,. =logK, +%logCe )
Lol b 53 O3l o Aol (1l el e S 1 Q,
Mg/L) J s 53 Sy sl clale C, 5 (mg/g) Jslss
p-?w@ Shmb S 2 Q p-"w@ T ) Lol
claculin K 5 S abe LK, s slis 015 e C,
Sl Ky cdr e ss QLK s Es b e
Sy D3 5 ees Kl 5l Joles ke a5
2olie bV /Ml Sl enle o 0 Luate ol g o
S5 o el pa ol s (Sl SV b o
S St e STl e il mla o Seal o
OT) 35 dalss iy 5 p Sl Sl Sl os3)
aail
Gz LS pH 5L

Ol Y IS 55 ol oS T Jsle pH 5 Les i
Dl BIL S b 4 aS s, i e alase ol sl el
Y 5lS bl Jac 55V 5l sl d ol K Cds e pH 5 Les
ol PH 5530 31 s Gl Sldie [2alS b e [ioals

oY

..... S5y o3l ylgie 4 Vel wilowwy 1 aaliiw!

A g el d el g PHUs 2 0 S0 s ele
Ov 3Y0 Ve glosaw 3 3 Celw¥A Ol 4 b gl
Lmu'y,.}L_gLazmlé;?L;lﬁ.JJ,\_J(_;)l:«i;;l;&L_M«g-):
ey Yo sl bosslelds Lot 51a18 sl as s Y s
Slessslp 5 s 035 0 5leSS o sasa) o1 5 S
45300 5T glos 53 55 ai yod sLows ool (sl 5 (O]
ool Lo s b8 51, S 51018 ml
b o Sltie cyeils o A2 L 03 S Gl 5l g A
L K dse S ode 5 Ky ekl Gl s ¢l
PH Lyl 5 55 2 5680 sz slie bzl s 00 o
YO sYer A0 O ee 00 YO slackile b ag s s
M}Obwgpbﬁjlmjuwﬁ;ﬁcﬁw
Chle JIU Al bad gl 53 Ol Hlde (O3S s
25 e S5

Lyl b Ol bl o5l s 6l Y slal 03]
s 5 ¥ pH ol 8 5l am s Yo slos Lt asls
il Gl Sl eslizad L O ) o S VIO Y SIS
AR PRI A REA SN ST W PRNER IS
@ o Sl @l 5 S p sl dae s
L;\JJ_AS(OJV)J:&YJM#JQ.MuL&_M\&ﬁJ
Sl 23 o3 a3 5 o o3l o Slaeiy ) 2
(¥ Jsles)

C 1 C )

e e

=—+
Q. bQ, Q,

3l o dols (sl e s ol S5 A Q 0F s S

Sl pedis ol K Sl Q(mg/g) Jols Lyl 5 s
Sy dales wlals C e (Mg/g) p¥ 550 L ) Y G sl
o (55wl Sub e b 5 (mg/L) J s s
osls S K L/g) L Cd Jslw b .ol (L/mg)
Ol i s wla s Q 5b Jlude oS s, 5 s

(F dslee) 355 0 aile 55 )50

9 yﬂy
190 g / Jgl 0)loid / olg2 09>

Ulpl bazo Cublsgy ole ozl Gludg fu ole solibad


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Oy Red g 0500 (v

OF 51 s slas 5 C, 5l b &y 50 0 C/Q, loses ¥
Rl e Lol et asls 0L g s el
oK 5Q b slie /AW S an oo L dslas
EYTV 50 /OVY 0 5 e 8 e YOV Sl e & 5
Glachle & ax 5 LRy slis 0F aslsl 53 5 a4l
() ) i denlons andllae 3 50
A 53 Jeol dales Siad (o oS 555 e alad
L, Gl a8 e Ol o ol b 5 5l 513 YL
3 b 318 e Cand eSOV atslas ) anlas 54
S Ll H V<R <v wnls ;5 bosesT R e slis
e V3K Bl LK) Csllas 0N Ol sins LIS
Bl L 5 V 51l dewd Gl (ST c b dde pl b
A los 0 5 e S L YRV L Ll VS
=0 b s b dslee Slesliul b Cder slidy s 2
0 s 55 C, w8 5l il s 0 QoK i
(2 S 3l edal s 4 dslae el el 0wl
TNEEURYI AL SPR VIR A RS NVIPURN VS TARPY GV FA
S I3V /) (gade Hlie oS il a5 L LAs
2l (Rl Sl 3l e oS S Ol e cnl ol
L;lﬁ.liljjdar.a@.u)}4);\:.»45J.a.>d~ol_.id@l.ﬁw|
35 o3liad VSIS Bl UKl wodr (g3ledie
Bl I 55 abiley JDIS Goos ) )
Sl calzses Tl a5V sl el K Ol gl VIS
;\;ow@u.u‘}_w&&)wly&ﬁu&w&l};
Al e 2alS S5 cnl o Sl Les 5 PH (2l 3L as
S sSI Gladiley 655 2 ) ol Dl Ce
A0 51 S oles sl aa350 5o 5 ol o Vs Gl
313 0L 5 Cdom o Sl (o A3 0 S0 2 A3
Js SIS Bl (g 58T 5150 b 55 o) S S

égﬁ AW
190l 7 Jgl o)loss / le2 019>

oy

ol pH 5l oS Sl pH 550 L Gl lads
Sy ol c b 5 Ky e Sl 53 S
Slaes S gl Olin ot 5 30 5850 (il
e b e a3 5 odr GlaelKlr 3 sz e ule
Jshoe 5339 50 3l g0 O il 0 Olie oo 5 (3
L5 653 osli ol 550 3l 50 i 53 4 shiles o
S el Sl g Jule 0y S Ll V 515l Al K
S T JsS50 008 sl Crsn 5 0l a3 O
Sldilony gler 3 SLS 58S e s LS b
JeeSosten Jale slaos S slls VIS wilu (g3 5k 250
Sialpl e pH il531000) ks JT glad ol
axdls (glag S 53 5 o VIS D3 e ST L
o S Ak e 53 K lad ST se 5 VSIS 3
VS )3 a2 V31l el K55 o Ol SialS
S Sl ol Sl bes il L Cdor lde 2alS 5 4s
IS S VSIS sk 58T sl 50 555 5 K5 ol i
(V2) el Laj.f sla sty

Sl Ky chls ks 0Ly S I

Of Gl Ol V55l dal Ky cale JIY IS 5o
Gl 5l L oS 5,5 e damDe el 0l e3ls DL
kb o Sl BN (g, S, e Ol « S,
Vol bl g5y 2 Ky ol ol a8 558 0 sdalie ol
Slesd Jsl a2ds 0 53 Cder Ao 3 A0 Sl iy 5 Sl e
e e las Oley e Ll L 5 s e 5
3550 O3be e 5 (b B Sl 6 b e ) AL e S
s s 2 84S (S sba 301> el Ol ) esli
A al gt 268 5L s ge sl 5 O3l A2l ol ol
A )

S ad jase e a5l S0 a3l s e a5 Ly
e P S WS WPLRUL '~ RN Cop Vv R (R S W T
W Sl Oloy e ol by o5 o g Ly 5 Sl

Jg.‘.;).)Muw‘ukffjﬁ\b%.&w)fé‘f@J


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Log (Q¢)

hﬂlﬁJéyj\sbj w)ﬂéjy&)y:b.-@u:\ J}.\>
O oY Jo 0 b g o Slawlons 5 s

C (mg/L) C.(mgL) Q.(mg/g) RL
b VEN fIVA -10¥
I \VIVE Oy +/fa
Yo YY/f# Y/ </¥¥
Voo YYIAN AAD <IYY
\YO fY/OY \ < [AF <IYY
YO 1N 4N ARTAYR «IYA
VY. ZAIFY YO < IYF
Yoo AN+ 7 \F/aY <IYY
- y= . F)x -0
E R?>=+.9Ad
A VY /¥ \/# VA Y
Log (Ce)

Jbe wlewl 5 10g(C)) 51 al &) e 4 10g(Q,) 15 505 0 JS—i
VS Bl law 5V 350550 del Ky i (51 gl iy
Slaos S OF o 53 45 ool g O3r pl a5V
SdSNse 5203 5575 oS 505 5 JoSosder le
Lg}b,\_.ﬂj:.{:}g)bbck_nﬂ);;ﬁjﬁgﬂbduwﬁ&_ﬁ
)JJﬁySOrNaJOHWbbéueJﬁL{V}Séu
f‘cc}wﬂwbub—fﬁjﬁ\f&&))t}t_w
lad Sge 5 o (555 p ol o SO ol
;i‘)ui‘uu)b.b‘jdd}-)@ﬂ)bb)}jﬂ;i-})bb]
Q) wsb ezl 8 Y58 Bl gl S ols L

(mg/g) wi=

Ce/Qe (gL

oY

(mg/g) wi=

..... S5y o3l ylgie 4 Vel wilowwy 31 a3liiw!

s T 0C

g YeoC o

\ Y Y ¥ 5 v A q

:

pH

V5l bl UV 5050 dmal i Of5e s pH 5 Les 310Y S

3 e pH ool B il a 53 00 5 Y0 (Y0 glos Jolis 4051 dal )

‘HﬂfﬁayjKWsﬁﬁr;w\“ &,;Jal.&ﬁl_:\‘
RPM Vv v O350 b cole $A Hles 0Ly O

—— Mgl _ =M@l ogaoe-mgl L..g... T Mgl
& A
<& -

= —a
" A\ e e A Yue 1Y
(min) o)

G50 2 Ol Sl Ol »V 51,50 deml Ky e 1Y s

chle ¥ pH ol F sle ax o ¥ gl Juls Dol Jal ) Y slS

c,gﬁfjfo\lj\sw‘,ﬁgﬁr;k*" GO Jl):.';uﬂ&/ij
RPM Vv v O b G VYl Ol e

YumoobeX+YX04

i R? m + 4AV

Ce (mgL?)

2005 grde dsbes 5 C 5 il ©oype 4 CJQ, Llaged 1 ¥ K3
oSN Jue bl

9 yﬂy
190 Jlg2 / Jgl ojloih / lgz 093

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Ol Red g 0500 (v

S5 4o
A.BLM}J%MJ:QzﬁVSJé:ngZ\)gﬁU\SB—LM&A
G ) IS el oy e ity e s 5 i 3
Y 58 Bl Llams $ 55 2V 33l el K5 Cdr aS 313 0L

))\))\JB&)LEAJ}))J?QTUJ&C,&JE}CM\@J_‘»

e

1. Robinson T, McMullan G, Marchant R, Nigam P.
Remediation of dyes in textile effluent: a critical review
on current treatment technologies with a proposed
alternative. Biores Technol. 2001;77:247-55.

2.Weber EJ, Stickney VC. Hydrolysis kinetics of reactive
blue 19-vinyl sulfone. Water Res. 1993;27(1):63-67.

3. Ncibi MC, Mhjoub B, Seffen M. Adsorptive removal of
textile reactive dye using Posidonia oceanica (L.) fibrous
biomass. Int J Environ Sci Tech. 2007;4:433-40.

4. Oladoja NA, Aboluwoye CO, Akinkugbe AO.
Evaluation of loofah as a sorbent in the decolorization
of basic dye contaminated aqueous system. Ind Eng
Chem Res. 2009;48:2786-94.

5. Ghanizadeh G, Asgari G. Removal of methylene blue
dye from synthetic wastewater with bone char. Iran J
Health & Environ. 2009;2(2):104-13.

6. Mahvi H. Application of agricultural fibers in
pollution removal from aqueous solution. Int J Environ
Sci Tech. 2008;5:275-85.

7. Mahdavi S, Habibi MR, Fakhryan A, Salehi K.
Comparative study on fiber dimension, density and
chemical components of two varieties of rapeseed straw.
Iran J Wood & Paper Sci Res. 2009;24(1):36-43.

8. Safarik I, Lunackova P, Mosiniewicz-Szablewska
E, Weyda F, Safarikova M. Adsorption of water-
soluble organic dyes on ferrofluidmodified sawdust.
Holzforschung. 2007;61:247-53.

9. Enayati AA, Hamzeh Y, Mirshokraiei SA, Molaii
M. Papermaking potential of canola stalks. Bio Res.
2009;4:245-56.

10. SilvaJP, Sousa S, Rodrigues J, Antunes H, Porter JJ,
Gongalves I, et al. Adsorption of acid orange 7 dye in

%g =AW
190l /7 Jgl o)loss / le2 019>

00

e 5 S e VIOV oSN Jaa by i ST
Sladilons b S35 opl der ey 53 (6 503 Gl 3 A
)J,A)'t_.);\g-p;b-ilg;_ﬁx;‘djk_“ﬁx.ﬂl;u@w,ukz
0T 53 o8 ol o 033 0L 3 i 3 ke 5 oeSSY Js
oS 2 p S ke YTV il S ol Dl b sl
Dol 6y 5 Ky ol oo e (0 0) Gl el e
I e S sl S e A S g3k Sl 5 S
NS 655 150 08 5p S e YPOL T e 550 5

C,u»\o.)\alul)‘;(\/\)rﬁfrﬁ&ﬁ@b}bjzul\)uﬁ

aqueous solutions by spent brewery grains. Separation
and Purification Technology. 2004;40:309—15.

11. Robinson T, Chandran B, Nigam P. Removal of
dyes from an artificial textile dye effluent by two
agricultural waste residues, corncob and barley husk.
Environment International. 2002;28:29-33.

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

13. Mortazavi S.B, Rasuli L, Kazemian H. Reduction
of hexavalent chromium from aqueous solution using
modified zeolite cationic surfactant. Iran J Health &
Environ. 2010;3(1):1-10.

14. Mehrasbi MR, Farahmand Kia Z. Heavy Metal
Removal from Aqueous Solution by Adsorption on
Modified Banana Shell. Iran J Health & Environ.
2008;1:57-66.

15. Hamzeh Y, Rostampour Haftkhani A. Principal of
Papermaking Chemistry. Tehran: University of Tehran
Press; 2008.

16. Yenikaya C, Atar E, Olgun A, Atar N, Ilhan S,
C-olak F. Biosorption study of anionic dyes from
aqueous solutions using Bacillus amyloliquefaciens.
Eng Life Sci. 2010;10(3):233-41.

17. Chakraborty S, Basu JK, De S, DasGupt S.
Adsorption of reactive dyes from a textile effluent
using sawdust as the adsorbent. Ind Eng Chem Res.
20006;45:4732-41.

18. Izadyar S, Rahimi M. Use of beech wood sawdust
for adsorption of textile dyes. Pakis J Biolog Sci.
2007;10:287-93.


https://journals.tums.ac.ir/ijhe/article-1-85-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Iran. J. Health & Environ., 2011, Vol. 4, NO. 1

Application of Canola Stalks Waste as Adsorbent of Acid Orange 7
from Aqueous Solution

*Hamzeh Y.}, Izadyar S.!, Azadeh E.!, Abyaz A.!, Asadollahi Y2
! Department of Wood & Paper Science, Faculty of Natural Resources, University of Tehran, Karaj, Iran.
2 Department of Range and Watershed Management, Faculty of Natural Resources, University of Tehran, Karaj, Iran.

Received; 23 October 2010 Accepted; 18 January 2010

ABSTRACT

Background and Objectives: The dyestuff manufacturing and textile industries consume a high
volume of water and produce a great amount of wastewater containing various toxic substances.
Different methods are used to remove dye compounds from wastewaters. Removal of dyes from
water by adsorption processes received considerable attention and a number of studies focused on
the adsorption of some dyes by non-conventional low cost and effective adsorbents. In this study, the
suitability of the canola stalks for Acide orange 7 adsorption was assessed.

Materials and Methods: The dry canola stalks obtained from the research farm were milled and
screened and the particles size ranged between 0.4-0.7 mm were used in all experiments. Acid orange
7 supplied by Alvan Sabet. Initially, the effects of initial dye concentration, pH and temperature on
adsorption were examined. The kinetic and equilibrium data obtained for various concentrations of
evaluated on the basis of Langmuir and Freundlich isotherms.

Results: The results showed that the absorption efficiency depended strongly on pH and slightly on
the temperature. Absorption of acid orange 7 on the canola stalks was fairly rapid and more than 95%
of adsorption occurred within the initial 5 minutes of the treatment. Both Langmuir and Freundlich
models were applicable for the description of acid orange 7 dye adsorption by canola stalks.
Conclusion: According to the Langmuir model, the highest capacity of canola stalks for acid orange
7 adsorption was found 24.8 mg/g which was higher than the capacity of beech wood sawdust and
soil mixture with fly ash.

Key words: Adsorption, Acid Orange 7, Lignocellulosic Waste, Canola Stalks, Isotherm of
Adsorption
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