[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

9y dlo
Olaand ) (Kb pole oSSl alxo
AYA_AFY ATAD g0 A 090

M Oligs” L3> dwigd (RBB) o &b Jgiloy (Sl &Ky Soo (21587
=T s slxe

° SWisg Losames Fodli I cpWIpls & A awil ' ol y H3 g “Jégg'bolf BV T

0/1+/0 : a0 by A0/V+/) ok gi 3 4ol Bl s R0IV/E Mol g ok gi 4 Wle Jlosl  A0/FTA 14e Bl o

w-&Q

e

5 =holb e Sdlad o Joily (818 s @ (2l olio DS ahas o3 slaJlu )0 1 Bud g Ao
(RBB) (= SL Jg3len, (2las S5, Bi b)) casdlas ol 51 Gas el ool jloje5 10 slotg comenl 51 S5 jie>
ol 598 5l eoliiwl b o slo ol 5

by «(F=V ) PH. Jalis ol posiie 135 (o g St DS (59, p (2luloj] aslllas o ilashg) g Slgo
RBB X, Bi>  (Gid g p,S e YoFe) S, clale 5 (i 5 p)8 2/V0-)) Q3 590 (ards Y-VAP) wlos
5 Excel 2007 slo)l3lp 5 5l i 5 0 @i lap gl Geizmen g Wosls Julod 5 4528 Sz uled jo 28,5 ploxl
3% eslaiw! (ISOtherm Fltting Tool) ISOFIT

50 (Ao )0 AY) S5, Bds i o s 5 Sl oo rals SO, i oIS pH o581 b as ols lias oo laasdly
Bi> 203 aiBo PP LY 5l wles ploy Lialidl b oyd p oS oo Vo adgl clale jo .l sael cows 4 pH= ¥
LaS ol (ase e iy oo ol (o8 ke S5 L T3l s Wb oo Gil38l 0o )0 AD 4y ao o FY 51 G
prgn! leosls gls ool e Lrals Bis leall, o5, cdale ol8lL g jiali8l Bds SIS Ol a0 ol
4l (6 s 3y (Generalized Langmuir-Freundlich) GLF Jow L dwosls 45 sl ylid i

Caro ML IRBB () Bi> )0 Sie Wil G lsieds Wlgh o oyl555S calols gl qulul 15 S s

0,55 )18 soliiul 0,50 S5y cpl @ 00gd] o ol b g (Sl

\ & sladslxe (RBB) (o SL Jgsloy, oS5, S (5925 gl gbaojls)

Ol edior oy cdior o (S p5ke ol bl odStils (g ptils Slighd aaf can Sblgy ekigr a2l B ST g pmils -\
Ol Olgsl Olgansl (S psle o5l il odSitils ¢ g ptils i anaS lame Cuiligy ige wlid S g gmiils —¥
Ol Olgaos! Olgial (K5 sk olKtils (tlagy saSails g il SliEN 408 chama Sbligy obign (655 (gmils ¥
Ol Olgio! Olgial (S pshe olKtils (otligy saS23ls capen Cbligy oigs 03,8 s s Sl 550 L2015 -
Ol Olgaoal Olgial (K pobe oKtils (bligy oaSails cama Cbligy ptign 03,8 oy s i S 5 Ll (Usis sy ) -0
Pourzamani @hlth.mui.ac.ir : Sy =Sl comy @ FA-FSSA0AF8 155, 55 ¢ FI-TVAYFYAY o ils


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

T cad s ) 315 528 O3l dhw sy RBB) o S Jgilasy (>l Ky Qi 1,87 Y

el g Wlas )5 108 azgi o 90 Gl il j3 S
Wgd drhal gsllae g2ias (s Jarmo 4y a5l LS
V]

S9zy Blide oty (s mlie 21055, Gl
OgewlannST (giluaizd g olawl 4 lgs o a5 ols
Jold (oS5 Gloanld g (e i (Ge (aiesS
IA] 5,5 o,lal Ggr (arges g olanil b slasil 5 (550
Gl gz Jsd BB LSS ek 3l i
[4] <l b.;l sl soe 3l sai > X, cdale
(il glaanls Ko b awslio o anld ol sblie
[Ve] el LQfI 0% ol g @olopens o Solw
@ol; a5 45 el Jb oS wodlx osle oyl
oud Ll ol sbxl (05 paize 5 (05 S (Jg )l
DN w3l o 51 eolizal (gl ool Jles a5 o
Lgy Gezmed (500 e Glaclr ol epdle
[VF] Cogiy DY) msaly (5o il VY] ye o35
S50 (N Play Bd> sl VO] (e GlyZnl 139
b slacsls 3l oolizal (oo wlazs 5 15 ooliz
Ooebiize lawgh Yo d> Jewily Loy gl ced
s oS By i b 45 aiil o dawg by
B P dedie Cej lase 4 g anil ansly oYL Gds
oot 55, p Ol Slagmy i 15
@Ybﬁbﬁn)bﬁubwbd%lidsw‘oﬁ;)&ﬁ
SIS pae Can e (gl g Wl D52 50 Cands o
oad el loodlr (bl 5 solamdl OMSiw (izran
SOl ced b slaodl gy, p olide b ool

D5 Sigds 55 saie

4o IS0

(Sl (2l Gezen ()l lio 0j9 !
omé 5 il m bl Slse eez (Ll ez Slr
Sy e 0)ls 1) () Glocolay Sl gy mx>
g o8 ol Ver sl o S canl oads (3,155 V] wisS e
Sedise g Gl il 5o Gl S5y gg e )
S35 2 Ny $ladsSse coslie Sl pae Sle @y &5
Ol e yd Ve 0932 465,55, slaaxly ()5 pae 5 SLI
S Jgsler, S5, VT Sgd o0 mbio Sl 015 LSS,
ol sl 551, oS, gl 5 Sy (RBB)
oS oSSt (e ) ol cle 4 b,
Wil 6ok ol Gl @il Grae 5 ol
3 eddadss s K, plas 51 4RO Lo ,is a5 s sba
e ay 9251, G5, el 9251, 05,5 4 Blae Lo
cbl L b, eyl Koo a cans ool o YL cldl>
Sllay 5 wigd e il 2l slacdlol s YL
I¥] Gl o Bl aal Bl sbpiwgw Lwg
@,y MU e 5l Cailos s LSS, (nl  ogdle
5 Ftwgid o (ialS Corge azii po g 0ad I Bl
oy oy s Jsbme 05eST el ol s 4
eizeed [F] 0900 0aindy ool 5o (gelSidy il
o 1SSy iy a5 sl ol oLt it Slalllas
Sl ol 0] wimen i s Lol sl
sl ol el (Bl ole; ekl 5l prores
W5 e s e S B ilas pl g opb Slas
IS glsea OB ol (Lo e 4 [F]

Lo 5 (oogee Sl oaiSwags Jalse (n e

A48 Jle eV e oyl VO 698

aw,é‘zﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

avy

&‘)&M}}‘;‘JAK KVe ¥

Joo gloosn¥T Bis (ol oyy0e slaghs, cryel,
s Caio S, logase 5 Gatign w38 sbos
S Fis aiz 6l mb yardy ol VY] cu
s Sy Bis sl Fhe 23w ]y ol &5 e
5hoslawl 5 mud cely a5 oge Jodo g0 izl 00,8
WJol idelds el osds Q3asn Ko Olpear lgiS
FOolel 5 6yl Godle b anlie ;5 o] jteS Cua
S g edg Sl i) b o T o
095 9 (Sl ol 5l am rnb 0 Bl (b (raego
oS cwl ol Jle (Chelating) SosSced S s,
Logases laoan¥T jl (5 )l Wlgioa ,id; cnl alanlgas
sl Sy s 5l VY] WS Bde 1) 658 sl
S T S UL
I S e Lo BEIE3 5 WIS
G ol o 1YL 5,8 olsl T ol Slas
3 RBB K5, B lp oliens 5l eolanwl b8
PH Jed 5l 6055, 50 3o bolse (oo bl Laums
S sl 3y90 Q3> a0 5 K5y cdale led e
Sdae b oz p gl Cal )0 Grizes Sl a8)S
A oole 3uudai ISOFIT 138l6 5 )5 59250
595 g Sl

P gl Spgods 5 aBilel dalllas oyl
gy oaSuily e Cllilagy gwaige oKisles]
003,85 plsl VWYAY Lo o gl Sig pole oRuils
Lug RBB) Guiss ol jo oolatuls,ge 5, .l
bl Jgep 0sdge adgi olpl culb Gl w8l

YO ;o a5 cuwl (C26H21N5NasO19S6) & yq0ds 5y (ol

Bl 3y5e 50 Gl o ook Sldlae 95t
15 el 0 plonl (555 Alasgs Cilizee (claosyY]
Pl )0l Cojenels Sl eolinul b a5 (glaslllas
Spo Bio 4y ol Lila ol 4 4o, i
propl mls isres .0l oo Metylen Blue X,
£5 oo AY 3l gl i b s a5 ol Lt
Aoy B0 aS ol lid Cds Saiw g 009 p)5 p
50 DIV el ools #) Jol aids VY 0 K G
VSl S, Bae ln S 5l 6 Slidies
ke 4 Ky Bd> a5 w05 aie g ol bl
g9 pronl 5l HK, Qdz g 4B S Ojse (omlie
L, gl 5o [VA] el 005 Cons [R?>>-/49)
Acid Blue 92 K5, Bd> ;0 l5eS il 5l eolarul
DAT wo 8 Bis K (pl v, A9 (gunal bl o
5 Sl S Sl g B> (sl 5500 e b
a5 ab oolaiul e b eadpdol cloill s
oS e VI VeI i 4 el il b
L, anlllae o ls [Ye] aul cass & p5 5
K,y Bis gl lienS b oadipdlol casgiy 5l ool
Sl a5 sls Las (VI) pg,S 3 Amido Black 10B
2905 p gl Joo 4 azgi b Q3 (nl Qi cod )b
o5 oo 715 5 ABIOB (clys 0,5 45 p,5 oo AFVIO
aedddle B aslys [YV] ol (VD) 9,5 sl o5 »
B oo p & 3lg o0 (lisS 9550 )0 Jabe S
il dxzlie aiw) cpl jo ol )Kan g Crini Jk
IYY]
48,5 plowl (liione Lawgs 45 Glaom) 2 4 4295 b

)| Gi“ ul)j_u.f )| ooliwl as Oy (& u‘yso !

VA8 Jle oV e oyl VO 698

aw,é‘zﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

T ad sl 51 015 528 Wbl Al sy RBB) o S dgilesy 7l Ky i o1, ATY

OigeS i Slaogas (ninte izen
oads ools lis v Joaz o dsllas opl jo cadoslatl
pabai 5l e (g lisle Glasin s Cys Cl

electron L SEM)  livg, (G9,Sl eSws Seo
Philips Xi 30, Philips, Made ) (Scaning microscope
bords LSl -V S 0 eolaiul (in Netherlands

[Y6] Remazol Black B (RBB) X,

NaO,SOCH,CH,0,S
N
N

Nx
GO N
NaO,s

5 dgbee J> ol 0 asp Ve o5 il axe
aS oo Gy ol o0 Ky ol Slsiaw (slaog,S
VS s e Sy ksl po sl b ol cge
ol pedle ams o plis 1) S5y ) oleends LSl
523 5 RBB 55, w551 50 Jsb s sl
UV/Vis, LANGE, Hatch Co, Made ) e85 25l
ol ¥ JSs o a5 jebyles .ol solaiwl (in Germany
Syl 0 S5 cpl Gdz zae Jsb yiSTas ool ools

SO,CH,CH,0S0Na

SO,Na

Remazol Black B (RBB) <5 b slesbv -1 SO

o ke Ve ol cpolo 30 ol glason,

S5y 5l b Jlade 53,8 o aliwsa S5, 1]
dngAla.Lc )JLAJ O W) s °)"'"9"L5‘> u] 50 RBB
S Ayge polie led; b plalel jo 5lisyse
atp 3l an a0 el jhie O o Sl Jslre
allas 590 2 plol 1 e (sl ygiSTé 5 235 ol
Sz Il 3 Nad s p S ©jge Aoz ol
Foockle LS, Jolore o5, B> ag pH e
S e ) e b lissS @l g 2 p S ke
Oo,S adlal 5l iy Jelowe pH 3,5 113 colainl 550
polie ;o Veo +/V KOH 4 HCI 3l oolazwl b Wil
SCHOTT Model CG824, ) ziwpH ;I oolaxl b £-Y ¢

S9y » Blolme s [VF] w0 5 olass (Germany

2.5

2

1.5

i Gl

1
0.5

0
400 500 600 700 ¢

(MmMmY—.. ..

Remazol Black B (RBB) <G o> ik -F ICS

Oligid” (2 beasis sl i (SO S35~ 9>

6ol ligs SS33
£10 pHzc

V-4 Caghy woye

- 104 eSS sy
fay (WBC) o7 Wil cad b sy
YAY FBC) o,z Wb cud b sy
ToAO-Y O (DD) ¢y guDacinnl g 42> 53
IARARAS Mw) JgIg0 (139

A48 Jle eV e oyl VO 698

aw,@x‘,po@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

avy

&‘)&M}}‘;‘JAK KVe ¥

2 Sk Ky Cds cud b ge dolee pl o
cbale Ce g Gl p S hee) S5, gl cdale Co o 5
5 (5 23> jeo m (G )5 (ee) S oaile L
LIYP] sl (i) gl 2> V

S5y 2 S5y @3 el owyn slp Cale o
ISOtherm Fltting ) ISOFIT ,l33le , 5l <yl552.S 3>
Isofit .o eolawl (Tool, Version 2, Inc, USA
S S slp ly pionl byl &5 ol sl
g5oze 0js Sl il 3k 5l (Ealel slaosls
5 2Kiole;l sais puSojlasl sloosls o Uas Sl yo
o Slp a0 Gl p gl oudaiule polis
Sy 5l 2 p Sk YooF e slacdile Qi g3
5 b sl G pfke Ve B Sl )
o5 Isofit )l33le 5 28,5 )18 (c)p 3)90 Q32 p 393
Freundlich Brunauer-Emmett-Teller (BET) ¢ 345,
Freundlich with Linear Partitioning (F-P)
Generalized Langmuir-Freundlich (GLF)
Langmuir with Linear Partitioning (L- Langmuir
Polanyi with Linear Polanyi Linear [P)
[VA-Y+] 594 o0 aswlxe Toth 4 Partitioning (P-P)
5heslatul b iolesl slaesls pled cowl S5 4 o3V
3 435 5,90 Microsoft Office Excel 2007 133l
e Byl 5 5 She Djg0as 9 wd)S I8 o
Al i liS

Sloadans OligiS 6 b3l Slasin (s Cuer

electron | SEM) oivs, S9,Sl aSwg,Sn yglas

L (Orbital Shaker Model KS260B, Germany) S
Sde 4y g ai8S 18 4aBs 0 50 YO XS Cepu
3 bdiged joSde yloj 5l s ol bglie aids £-
g & ool ,ge (Watman number 1-0.45p) Slo delS
UV/Vis, ) jiegidg il ows L RBB K, clale
& »So;lal (LANGE, Hatch Co, Made in Germany
Olej et yokareds o) A PH (et ) g 05
IS e gln Qi e o) S ange ol
9 5 pp Sk T ¥ b S5 sl laclale
VAP oo oley 0 5 2 p)S ) Q3 590 b
ALl 5l ladiges )55 e loj (b 3l g b s a0
5 Al g pSoslail RBB Gy clale g ons o, Slo
9 i ay obod Gloj 9 PH (s 51 g s 4l 0
cbale U5, slaJgloe dagyl polie psloass coli b
ez 50 23 Gl g o as 2 p S e Y0
PRES-RUUES SN NI g RPRYA JARPRY IAIPRYA AR EE R
23,5 e (Sl l jee 5l (2gp S5, il
s Coe 5 sl liebl jshaieas [YY-YA]

00,5 ol 15 b 53 b atales]

A ooliiwl (V) abal, 5l i eud b

C.—Ce
R=-=
QD) .

x 100
(A0 )0 s ) K, Bl leaily R alolses ol o

IY#] oW ()“?Jff:;t}“’) ;i)) o.).)Lo‘SBL‘

C,—Ce
M qe = Vv

m

VA8 Jle oV e oyl VO 698

aw,@x‘,po@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5 ]

T ad sl 51 015 528 O3l ahw sy RBB) o S dgilay (2l Ky S 1,6 AYF

L 655 2 les oloj Sl ey PH (s 51
Sleasly Al e ol 3 28,5 15 addllas 50 55, B
VAP @ ad o Y 3l ules loj 4o s b S5y Bd>
locdile g 2d 58 ) Gl 590 LpH=Y )0 i ds
23S oy i S Ve e B )
43,85 £7 oled loj oV Jlogad jo caball )| gl bl
0 olil ange (led oo Olgreas

I0(me) %y i i
Sl £, i
—E=S0(mg/l) &y dis s

- )(ng/]) Sy i codb
+40(mg’1] R IERP

=E=30(myl) £, s

(mg/e) i cus,ls
(1 Cihe glesd

AT S L AN s T A T N A R A AT IR Pt

(s8] el (o
Gwgi AB Gy G Il y wled Oloj b -1 sl3505
2P 13l 593 £ ply PH) T slo fstxo S Oligis”
(5=
2 eSSk Y e B F) K, slacdile st
ol oles oley 9 PH=Y 0 S5, Bdo 6, 2 (]
SNoges y0 ol bt 9 23,5 1B w)p 090 (aids 7F)
cdale o8l L loges ol Gubs Ll ool ools las Y
sﬁa.w‘ OO)S ‘M ua».bls &) t-é;\? OLAAJ‘) s&;)
g Yoo cdale o Bde leaily YL aS g gbay
O 0 e S e £eoclale o B leaily oy S
B> ledily w03l 590 il b pioen el Cans

sl mels g gl cuiy 4 ol cudil § K,

oslatwl Philips &S ,% <>lw (Scaning microscope
ool lis ¥ S yo o) 4 bgiye pglad a5 wo S
ity PH (et S 08 0,151 I3 a5 55 Lo .ol
sud e S e §0 Ky cdale 0 F-YV e a ol sle pH
aids Fropeles Gloy b p0 )5 ) @3l 5e0
odls Gislad Y jloges jo Jol> gl a5 wo 5 swjp
Bl (203l Glie (n i loged cnl Geb el o
5 03,85 Jol> pH=Y 0 O3l lawgs (ao,0 AY) K,
SBa> 2ol ol 04 ol YL slpH o

2l rals

Signal A= SE1
Phote Mo, =7772 T

L0 (Scaning electron microscope ) SEM y glai -1 _JCo

olisid”
40 100
E (glg) Ky s i b 00
35
=S, e ey &0
30
70
3
.'i - 60
y
} o 50
i
El 10
E 15
30
10
20
’ 10

1 Olisis” twsi RBB <G5 S 57 wpH 06— 1 513505
S 1 5 1Bl 83 D Vo i uled Oloj) T St Sslo
O Po ko £+ 28 c Bl

A48 Jle eV e oyl VO 698

ow,‘_;.:ﬁ‘,,ueﬁmw

) Bix pland,


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

avo

&\)&M)}@\JAK KVe ¥

oA el Al mlbs elel

ploxil Tsofit asl s Lawsgs a5 (5 Lol loslne s Lo igsa!

sl 005y 3 5 Q3lr e @ bgupe ()] (S

29,5 ganad, Ll op icwbe ululy lap 5g5! A 3NMET) £, i s b A0 £y i o
IS0 ) i B0y 25 i ik
g0 . . “ . . =B=30(mg) &, B v A0(m/l) 2 Sus so
Ll Gepcmlie (ulol p lap Sonl (goses, ¥ Joux ——50(mg) & Einass = 60(mal) £ Ein i)y
450 100
Loag kbl o ohees ey K, 0l gly - b
_ . g W fo
Sl ool @il md pS ko Yo-Fe adol lacdale Y 0 j
4 60
.. .. L. . ) . 3 3
GLE pysnl rspl (ppcwlie Jpaz ool &b g o |
£ 0oz
Jlade peS L (Generalized Langmuir-Freundlich) = n
100 20
Ji55S alsas Ky i clrosls Lulos gl AICC n H 5 |H . 0
Ol dhowsas S5y Gl laosls Jolo sl ' 2 Z 7 I B
Y o L \

bl oo () wile 3

&Gy S Oljuo gy Clileé 9 3l 90y b -1 s13505
olai Oloj & wlypH) T sl folxo i Ol jges” LuwsiRBB

(43 11

Oigids” Lawgd &G S (S 0MSOLRS] akii (S yolyb I Slaod> —F [ >

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

eyl IR Jmesaiay;  JersonbiSbon (Sheses bt bylih il B b
(AICc) (Bf) oo linssen (M2) e
BET AENAT 120\ Yivxy e b
Linear YY/fF ML V/ax) - b
Langmuir YA$ LY £/Ex) - b el
F-P Vasy LAY AYY o e
L-P YAIF ./a04 EEx) - b
Freundlich YAV NI /Yy b el
GLF VAP LAVE YV b el
Toth Y-/ NEXY /55y T b el
Polanyi YOI JIAQE Ao - o
RBB X, .(V ,loged) b oo pols O, Gd> ol s

A o ] 40 a5 Cawl iliga e 09,5 gl
9 0w 0jmigy 2l Ho gilges ol 05,5 (sl 51aS ol BB &S e sl el b 51 S pH

(23> g Gla Shy Gl ax e p Sl G,k

mls b [T o3 st Cis el , wily

PH o wgi 0 S5, sl 0 el b obml cge

Sb sl mhw o dasdls (65,05 ol 9 OH (slays PH Liul53l b 45 e i ) sl sty

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

VA8 Jlo o+ oyled V8 0,93 Blidy (K3 p ke o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

T slad ghows 31 01 528 W3l Al gy RBB) o S dgilesy 7l Ky B 1,67 ATF

58 el 000l Cawsd Ay o ygil Jawgs b Jute g 655
adgl BB o ) Bds i i 55 de Bbod
Voo lom ) iz Y glacdale o g aid S O je0
Geiod V] Gl o0y ol oo, Jlade G 4y akds
Olite 55 Bd> (55 2 OLSes g Al Ly o5 (5,500
ab gmablin o fyoaiy S Sladlgsl Lug o
S Glime ey Gl L aS 000 5 asiie il plox]
a8 V¥ Sl 5l o i aid; 9wl oo ial8 S,
Ole el onl Cde azg Caz gl awy e Jols 4,
SE slecale Qi adsl Ul o a5 WS
Ol gley GBS Gl e g 0l (g e
slcols 4 oliws fuizmes g ool Jlil baols
sladoSlge G asdly g9 e @ anle L JB
I¥8] 8500 S50 53, Jslono

Sy iz Glee 2 23l jlade b Ao b
O« Jlade rolidl boaS cul ol osimsylis
Cobue Gl el (! ds b oo Gl Qi
Jlob Ll 2y 55, (sloJySn st (s 3
O g Liu gli b gmls cpl [Y7] cosl Q3> mlan
[olS odliial b g5l il S5y il (59, p &5
TPV] S o caisllan el o0y axlllas sty

GBS, i (e o555 adgl clale 2ol L
Al e pRals Bl ao o oS il Jb o cpl il oo
oS o 4y cnl (S Ky B ao o malS
S, WYL sladale o O Jbd slacole slosws
L oS aos oo plas oL, en 4 Sreelatha aslUas .ol
Loy ol Gl leasly ST, S5, adol cdale il

gl ]y pals ol byl wiS e log ials ol5ens

s ane nl jo il ) Sel slaJsSse 5 s
Lol odal Cawd @ o)) Ken 5 Nateghi lawgs  golive
I, Bas Gl S5 ST 1,360 51 arlas oyl 5o
LoaS ol asrine g wuo,8 eolatul St bl
5 Gl aml el K, Bi> oS pH 3l
ol el o ¥ ouln pH 355 6l pH p picslis
h @i cdb i IS ST Sl39L pH
St Sogsn 0979 |y ol ol Jelo Ll ol anils
Wl coge a5 wlanly ol lpH o
5 i b b S, ladsse i Siliuly pSl
e I A T e
Remazol K, B> lp L, Ken g Aksu i
RS odbdndal g ok Jld > alewgas Black B
Sl yis g3l pH ;o K5y 0l Bds leadly a5 ol
s Slytanr ez gl b saisoly Slelllas gl [YY]
iz s lad olog Gl b ol anlias 3
stn Jlisl Gl ol s & el Sl
288 jsboles il e Q3 s L S5 sl sSse
ol 53 elad (o el L wopdgm oamlia ¥ fogad
Ol olilom 5 Cl 009 @yl i lade
sanlice il 1 o g dww, ol s> SO a4 Lds
oS o S, clale pals s 4 wilgs oo el ol ot
oo oyl ol oy cundS L il L3l Jlad bl
Lo odne ol iy JUSI b 5 abon alS
osle slaJssge (e axdls (55,0 oS, gl sSse
Cix plea b Bdo (i 5 09800 il onsdOd
bhog  plie mls [YF] Wb el X,

30,8 sl B> ais) o K g Bhattacharyya

A48 Jle eV e oyl VO 698

aw,@x‘,po@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

avy

&‘)&M}}‘;‘JAK KVe ¥

6 s 4 bzl oges ol YL lewsl,
SnlB e pree je0 9 Ol Ay Bl bl
Oliine ;3 g aie) (nl 55 (eSS Slalllas i
slo B> ln ol 5l Grimren 0sd o0 Sliing
S5y nl Bi sln s lacile (5,55 5 b,

2,5 oolaiwl e o

=

(S 25 AR

bl Sl Ca dge Cuxdg adllas opl o
@ ShJgiler; (e Ky @i lp oligS VL
aS ol plas mls wd)F I3 v,y n 9,90 (RBB)
Sy il olie iz bl s s e it
als 2Bkl carsy o ol slaJslxe 5| RBB
adsl cdale g Jolono pH o5 0l (et jsboiyron ol
Jade Gaal3l b asyls Bas il ol St XS,
Sy s dsSse i (gyiws Bl s @ pligS
Oz b e Gl S5y Bl lade ol gl @
slJas Ko L awlae ;o GLF pyigpnl Jow
Sloen osls L ISOFIT asly lawgd (cw,y )90
ayp b oohy mhe Jdo 4,0l ol e
Mg D3 (pl ol udil g (09 (oo e (Ol
sbadslxe 51 S5y Bio ln Sie anS S Glyea
0y )1 alido 3550
Sl yu8 g S
proee QLobid )5 jlasilo oo o3 093 p allie (pl (B oin s
ol8ils cuilage 0aSiisle lasme codlagy (warge olKiole;]

Saeleas Gk al gl o 1y Lo oS pleiol (Ko pole

Aisled s 08 (ssge

OhiseS 5l camie 90 o0 aS wishy e
YAl sl gamma g ol o yiws s Ol glacole
SR L &S wd akie (6K B o Geies
Ol bwgi Qi Gl gl Gl S5, ol
o )Ben g Saha adlae ,o [¥A] cuwl aidl iolidl
5551, K5, adgl cdale oldl b oas conl oads 55
Ll S o oy al38l g i a0l & ol
Sy cibol3 cdale aily gg,m w0 1) inlidl alde
LF:] wlools cos K5y adql clale  zol5dl

SMbl was o lid ¥ e a5 jgbles
Gk 5l eswlcassa (AICe) JLae Mol ST
L GLF agspl a5 &S o _aseie ISOFIT l3ila 3
S, iz sleesls L AICe jlade o Sl il
oLKen g Teixeira alewsas ISOFIT .cowl sl
dmsgas Pyrene) oy iz pygnl LT Gl
ol il mls .cd 5 18 oolaiul 0,50 o5 sloSB
slrosls b el pyignl (s Sz ISOFIT a5 ols
i anld uomen [FV] 0l sute jlw i
g Amin Ly axdlacs ge SeiSe 3450 (59, oy
prsnl b g (P nt Qi pgnl &5 oo Glas oS
T¥Y] o5 ools gokas BET

Gl So a5 iz ol slacusguze alox
5 K,y sballbl S92 @ (g o St el
aS 5,5 oLl Jelows 5l eSS calie (gilulas pas
ax2l3S 3 fregidy il 5 )58 i (59 » Wlgioe
a5 0gd o0 olgriog UL o sl Uas obxl cel o
PV slajes 5l oSS, Bie i ledily Gl Ol

Sly 1y oolaziwls ge lienS L og 5,5 colaiwl Ll

VA8 Jle oV e oyl VO 698

aw,@x‘,po@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

T ad sl 51 015 528 O3l dhw sy RBB) o S dgilasy (b Ky Qi 1,8 AYA

(1]

(2]

(3]

(4]

(5]

(6]

References

Bhattacharyya R, Ray SK. Removal of congo red
and methyl violet from water using nano clay filled
composite hydrogels of poly acrylic acid and
polyethylene glycol. Chemi Engine J 2015; 260:

269-83.

Jauris IM, Fagan SB, Adebayo MA, Machado FM.
Adsorption of acridine orange and methylene blue
synthetic dyes and anthracene on single wall carbon
nanotubes: A first principle approach. Compu and

Theo Chemi 2016; 1076: 42-50.

Tung O, Tanac1 H, Aksu Z. Potential use of cotton
plant wastes for the removal of Remazol Black B

reactive dye. J Hazard Mater 2009; 163(1): 187-98.

Yilmaz AE, Boncukcuoglu R, Kocakerim M,
Karakag TH. Waste utilization: The removal of
textile dye (Bomaplex Red CR-L) from aqueous
solution on sludge waste from electrocoagulation as

adsorbent. Desalination 2011; 277(1-3): 156-63.

Royer B, Cardoso NF, Lima EC, Vaghetti JCP,
Simon NM, Calvete T, et al. Applications of
Brazilian pine-fruit shell in natural and carbonized
forms as adsorbents to removal of methylene blue
from aqueous solutions—Kinetic and equilibrium

study. J Hazard Mater 2009; 164(2-3): 1213-22.

Carneiro PA, Umbuzeiro GA, Oliveira DP, Zanoni

MVB. Assessment of water contamination caused

(7]

(8]

[9]

[10]

[11]

by a mutagenic textile effluent/dyehouse effluent
bearing disperse dyes. J Hazard Mater 2010;

174(1-3): 694-9.

Elmoubarki R, Mahjoubi F, Tounsadi H,
Moustadraf J, Abdennouri M, Zouhri A, et al.
Adsorption of textile dyes on raw and decanted
Moroccan clays:  Kinetics, equilibrium and
thermodynamics. Water Reso & Indust 2015; 9: 16-

29.

Abo-Farha S. Comparative study of oxidation of
some azo dyes by different advanced oxidation
processes: Fenton, Fenton-like, photo-Fenton and
photo-Fenton-like. J American Sci 2010; 6(10):

128-42.

Aksu Z, Ertugrul S, Dénmez G. Methylene Blue
biosorption by Rhizopus arrhizus: Effect of SDS
(sodium dodecylsulfate) surfactant on biosorption

properties. Chemi Engine J 2010; 158(3): 474-81.

Arami M, Limaee NY, Mahmoodi NM. Evaluation
of the adsorption kinetics and equilibrium for the
potential removal of acid dyes using a biosorbent.

Chemi Engine J 2008; 139(1): 2-10.

Balla W, Essadki AH, Gourich B, Dassaa A,
Chenik H, Azzi M.

Electrocoagulation/electroflotation ~ of  reactive,

A48 Jle eV e oyl VO 698

aw,@x‘,po@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

a4

&\)&M)}@\JAK KVe ¥

[12]

[13]

[14]

[15]

[16]

[17]

disperse and mixture dyes in an external-loop airlift

reactor. J Hazard Mater 2010; 184(1-3): 710-6.

Ghaneian MT, Ghanizadeh G, Gholami M,
Ghaderinasab F. Application of Eggshell as a
Natural Sorbent for the Removal of Reactive Red
123 Dye from Synthetic Textile Wastewater.
Zahedan J Resear Med Sci 2009; 11(4): 25-34.

[Farsi]

Samarghandi M, Noori Sepehr M, Zarrabi M,
Norouzi M, Amraie F. Mechanism and removal
efficiency of CI Acid Blake 1 by pumice stone
adsorbent. Iran J Health Environ 2011; 3(4): 399-

410. [Farsi]

Zohra B, Aicha K ,Fatima S, Nourredine B, Zoubir
D. Adsorption of Direct Red 2 on bentonite

modified by cetyltrimethylammonium bromide.

Chemi Engine J 2008; 136(2-3): 295-305.

Ghaneian M, Ehrampoush M, Dehvary M, Jamshidi
B, Amrollahi M. A survey of the efficacy of cuttle
fish bone powder in the removal of Reactive Red
198 dye from aqueous solution. Toloo e behdasht

2012; 10(3-4): 127-38. [Farsi]

Sadeghi Kiakhani M, Arami M. Elimination of C.I.
basic violet 16 from colored textile effluent using
chitosan-ethyl acrylate as a bio-adsorbent. J

Advance Mater Coatings 2012; 1: 15-26. [Farsi]

Bée A, Obeid L, Mbolantenaina R, Welschbillig M,

(18]

[19]

[20]

[21]

[22]

Talbot D. Magnetic chitosan/clay beads: A
magsorbent for the removal of cationic dye from

water. J Magn Magn Mater 2017; 421: 59-64.

Ahmaditabar A, Dehghani MH, Izadpanah F.
Removal of basic violet 16 dye from aqueous
solutions by using chitosan extracted from shrimp
shells. J Resear Environ Health 2015; 1(3): 186-92.

[Farsi]

Szyguta A, Guibal E, Palacin MA, Ruiz M, Sastre
AM. Removal of an anionic dye (Acid Blue 92) by
coagulation—flocculation using chitosan. J Environ

Manag 2009; 90(10): 2979-86.

Mousa NE, Simonescu CM, Pitescu R-E, Onose C,
Tardei C, Culiti DC, et al. Pb** removal from
aqueous synthetic solutions by calcium alginate and
chitosan coated calcium alginate. React Funct

Polym 2016; 109: 137-50.

Hu P, Wang J, Huang R. Simultaneous removal of
Cr(VID) and Amido black 10B (AB10B) from
aqueous solutions using quaternized chitosan
coated bentonite. Int J Biol Macromol 2016; 92:

694-701.

Crini G, Badot P-M. Application of chitosan, a
natural aminopolysaccharide, for dye removal from
aqueous solutions by adsorption processes using
batch studies: A review of recent literature. Prog

polym sci 2008; 33(4): 399-447.

VA8 Jle oV e oyl VO 698

aw,ﬁx‘,po@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

T ad sl 51 015 528 Wil ahw sy RBB) o S dgilasy 2l Ky Qi 1,8 A

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Wong Y, Szeto Y, Cheung W, McKay G.
Equilibrium studies for acid dye adsorption onto

chitosan. Langmuir 2003; 19(19): 7888-94.

Chiou M-S, Li H-Y. Equilibrium and kinetic
modeling of adsorption of reactive dye on cross-
linked chitosan beads. J Hazard Mater 2002; 93(2):

233-48.

Hamzeh Y, Azadeh E, Izadyar S, Karaj I. Removal
of reactive Remazol Black B from contaminated
water by lignocellulosic waste of canola stalks. J

color sci tecnol 2011; 5(5): 77-85. [Farsi]

Nourmoradi H, Zabihollahi S, Pourzamani H.
Removal of a common textile dye, navy blue (NB),
from aqueous solutions by combined process of
coagulation—flocculation followed by adsorption.

Desalin Water Treat 2015; 57(11): 1-12.

Mahmoodi NM, Salehi R, Arami M, Bahrami H.
Dye removal from colored textile wastewater using
chitosan in binary systems. Desalination 2011;

267(1): 64-72.

Yagub MT, Sen TK ,Afroze S, Ang HM. Dye and
its removal from aqueous solution by adsorption: A

review. Advan Collo Interf Sci 2014; 209: 172-84.

Pourzamani H, Hajizadeh Y, Fadaei S. Efficiency
enhancement of multi-walled carbon nanotubes by
ozone for benzene removal from aqueous solution.

Inter J Environ Heal Engine 2015; 4(1): 29.

[30]

(31]

(32]

[33]

[34]

[35]

Pourzamani H, Samani Majd AM, Fadaei S.
Benzene removal by hybrid of nanotubes and
magnetic nanoparticle from aqueous solution.

Desalin Water Treat 2015; 57(40): 1-12.

Song Z, Chen L, Hu J, Richards R. NiO (111)
nanosheets as efficient and recyclable adsorbents
for dye pollutant removal from wastewater. J

Nanotechnology 2009; 20(27): 2-10.

Nateghi R, Bonyadinejad GR, Amin MM, Assadi
A. Nickel oxide nanoparticles application as an
efficient adsorbent for dye removal from synthetic
wastewater treatment. Health system research

2010; 6: 1015-21. [Farsi]

Aksu Z, Akin AB. Comparison of Remazol Black
B biosorptive properties of live and treated
activated sludge. Chemi Engin J 2010; 165(1): 184-

93.

Ghaneian M, Dehvari M, Jourabi Yazdi N, Mootab
M, Jamshidi B. Evaluation of efficiency of russian
knapweed flower powder in removal of reactive
Blue 19 from synthetic textile wastewater. J
Rafsanjan Univ Med Sci 2013; 12(10): 831-42.

[Farsi]

Ai L, Zhang C, Liao F, Wang Y, Li M, Meng L, et
al. Removal of methylene blue from aqueous
solution with magnetite loaded multi-wall carbon
nanotube: Kinetic, isotherm and mechanism

analysis. J Hazard Mater 2011; 198: 282-90.

A48 Jle eV e oyl VO 698

aw,ﬁx‘,po@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

1f)

&\)&M)}@\JAK KVe ¥

[36]

(37]

[38]

[39]

Vimonses V, Jin B, Chow CWK, Saint C.
Enhancing removal efficiency of anionic dye by
combination and calcination of clay materials and
calcium hydroxide. J Hazard Mater 2009; 171(1-

3): 941-7.

Liu Q, Yang B, Zhang L, Huang R. Adsorption of
an  anionic azo dye by  cross-linked

chitosan/bentonite composite. Intern J bio macro

2015; 72: 1129-35.

Sreelatha G, Ageetha V, Parmar J, Padmaja P.
Equilibrium and kinetic studies on reactive dye
adsorption using palm shell powder (an agrowaste)

and chitosan. J Chemi Engin 2011; 56(1): 35-42.

Saha TK, Bhoumik NC, Karmaker S, Ahmed MG,

Ichikawa H, Fukumori Y. Adsorption of methyl

[40]

[41]

[42]

orange onto chitosan from aqueous solution. J

water res & prote 2010; 2(10): 2969-78.

Saha TK, Bhoumik NC, Karmaker S, Ahmed MG,

Ichikawa H, Fukumori Y. Adsorption
characteristics of reactive black 5 from aqueous
solution onto chitosan. clean Soil Air Water 2011;

39(10): 984-93.

Teixeira SCG, Marques MRDC, Canela MC, Ziolli
RL, Perez DV. Study of pyrene adsorption on

brazilian soils. R Chim 2009; 60: 583-7.

Amin MM, Bina B, Majd AMS ,Pourzamani H.
Benzene removal by nano magnetic particles under
continuous condition from aqueous solutions. Front

Environ Sci Eng 2014; 8(3): 345-56.

VA8 Jle oV e oyl VO 698

aw,ﬁx‘,po@uw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.10.2.5
http://journal.rums.ac.ir/article-1-3280-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.17353165.1395.15.10.2.5]

T ad sl 31 01 528 Wbl Al sy RBB) o S dgilesy 7l Ky i 1,8 AFY

The Removal Efficiency of Remazol Black B (RBB) Textile Dyes by

Chitosan Adsorbent from Aqueous Solutions
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Background and Objective: In recent years, wastewater textile treatment is of special importance due to the
potential toxicity,cancer activity, and mutagens. The purpose of this study was evaluation of the removal of
Remazol Black B (RBB) dyes from aqueous solution by chitosan.

Materials and Methods: This laboratory study carried out on synthetic wastewater to assess the effect of factors
such as pH (4- 10), contact time (2-186 min), adsorbent dosage (0.25- 1 g/L) and dye concentration (30- 60
mg/L) on the removal of RBB Finally, Excel 2007 and ISOFIT (ISOtherm Fltting Tool) software were used to
analyze data and adsorption isotherm data, respectively.

Results: The results showed that dye removal efficiency decreased with increasing pH, so that the maximum
amount of dye removal (83%) was obtained in pH=4. Increasing the contact time of 2 to 66 minutes, dye
removal efficiency with initial concentration 30 mg/L from 43% to 85% increases and then reaches an
approximate constant value. Our results showed that by increasing the adsorbent dosage, removal efficiency
increases and by increasing concentration dye, removal efficiency decreases. Adsorption isotherm data showed
that the results of this study match better with GLF (Generalized Langmuir-Freundlich) model.

Conclusion: According to the results, chitosan can be used as an effective adsorbent for the removal of RBB dye
in the textile industry wastewater or water contaminated with the dye.

Keywords: Chitosan, Dye removal, Remazol Black B (RBB), Aqueous solution
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