W L

M 308 gus 1y &5y B 18 5 w0 (Bl Olgsuiwl 09 21 (v g
=T sl Joboro

61983 dgume T iganl o oo 0L & oo 1O iy g3

*

RTRV-PE S Y

ek

@l 5ol puma
Slass (il Sl 5 (S ok ol8ls (olgy 0dSTais clamme Coiligy 05,5 Hbslkul (e bl (5 5575 %
S (Bade Lgh
Slass ilg Sladst 5 (Siy e ol (ailigs adSails came St 0 8 slulilas Cbligy (6 S S0
3 (B g

Slatst 5 (S p e oSl (bl 08Tl damn Colilgy kige L)1 (ol 1S (5 el ghons ki i
Email: mahboobehdehvary @yahoo.com CAYAVVFAFON (il 55 Sl dagd Sle)s il
Sl milig oldsy S5 ke ol (oblgy oA il laes ity i Al owlid IS (g gmedilsnennen
S (Sade Lgd

ol

315 o LI 457 0l g an S e (sl o VT 51 (S5 LS5 1BIR 9 Al
L i i S 505 Gl et VT I 0 50 gy O3S 5 3T Sl 5 (o 5 03015 i
S 85 Gl 55 S e b Ol il 3 ST gy andllan ol 5 Coda 5 8 el il o
el 035 OT o A T3y s sl eyl ST s 1 5 T (Sl gomn 51V o3

Cble 31 G ol 3 el o plowl A2 WST e 53 5 o205 S g 4 alllan oW @ (99
) STy 0lej el (e Ve 53 p Y0 X 0 ) G353 05 a8 5 Y0) K5 ol
Jsb .3 8 )13 3050 V8 o3 581, 655 oy (Ve oV F) PH 5 (aids YF+ DAL VY 80 o
Cble 5 i (SP-3000 PlusJun)UV/ViS jze g5 Sl 51 asliza b Qinax) &5 dr 5810 - 40
L5l A leT Ll b 55 iy pe O3l s 8 ol (20585 Sl ) & 55 Usgme polin
A g sV 58 o i gl oIl LASTM s jltenl SN 51 oslinal

33 VA 03 585 6 0man )i S o g0 b i 550 0555 g b IUT ol 2l idly
Isdomn 51 ad (ea Ve 030, 8 Y0 40 S 5103l 553 2l oS 5ls DL s s S s e 5L OVA
NV & LV 515 AR 4 TAD 3 e Oy G2l 4 e i i 53 08 ke 005 YO Sl L oK
e 5 S Ts L 4 O3l 314y S OLS 3 08 T s ) @ F 1 e adsI PH 51505 S
e 00 50 la Clile (gl 5 Bl Cde Okl Gy » Sl SU A/ B s 4 S ol PH
315 OLE ol 55 65 gl Sl 31y ool ooy TV 4 TAD I i OLekily 55 4 2 3 p S
TAY 31 o Dledily 3l 553 palagS Cub b 2 53 p 8 (e 00 4 Y0 51K sl e il L &S
55 i Olje p i esde & bl (o SRIBIVAY @1 /0A SIQe) e b b s bl oo 5aISTIVO &
| BT STy adgl 4aids ¥ s

ol VT Codm (1,5 0T 51015 oo &S Sl 208 O350 5 omes 3l S e Ol il 53 55 56 o AR
23S eslatul e Cas sl

el D3l (i Ol VW a3 5T, 8855 S e e Ol tal 535 1S (S 0319




\YA

[

2N e 5 ST, Ky Coldom s S e e Ol il y3 g oS

oy VT Ol gie 4y Sl O gl g 5 25T 557 50 50 by 055
s UMb ainas (1 )l ol Ol G ) 53 ke
5 plort ( (Kpb st T 55 e sy b b mliw
s ()l IS il b S b s SS5s s
Sl oy 3l el 65 g s blie 55 s 655 ol
(L ST b (g5l e —slanl i glands (S0 58
5 AT L el 5 b s e S gy e ol
sl Sy sl oew Ol L(0,VF,10)5 55 e esli
OT 53 &8 Conl ol (sla OB 51 K5,y Coldm s T8
gy (Ol gl ST (Jld o ST (oot sla 3l
362315 (107,IY) Cl s oslinl 01 28 5 5
o 3 esle o 3 se Ol )b (S s dme Sl
i O 51 idw el Calises ol in 53 5035 018 (555
sla O3l Jlis 4 utises ISl opl 5l (OANR) 355 o0
325 ame 5 gl (93l Dlid 055 Cad O 5
a0 Ol (o dlaz 5188 Sl o plonil 4y 5o 057 6la 3L
o, Lal(V8) K5 g0 Slal g (Y0) 055 atd 5 s JE
5 Cme 013 Sls O3l a5 S e _ale Ol gzl 13 S
T o tr (2 Olale Sl oS n (ale Bl (o e s 5
Al Ol gl ol ls ol shyls 5 Asl o oo
r,x;\@.epjbéumj@wﬁ)wuqf
ST Ol a5 0l BLSI Ol ezt 43 OT 55 5 AiL (0
53 ) aalllan 0S5 b ol bYV)s 58 e oslizal 35wl
C@\&Téudwﬂ&,a;@,mu@\@t,gwj
Sllas L sl doder O3l a5 28 s g 0l

mﬁnlaagg‘a}_g‘jdu&u).‘i)wd&a‘u_hm

dodio
o )T slpe A5 s (eadate s 3 s &S5
SLa &85, (N (o0 O pan (b o 5 15k 5 L1
poits (steel) G557 sl 05 8 4 (2l w3 (e
Sl St 5 (3L SIS, aan) 555 4657,
eSS I PRPIPSC <P PRI e (e
b 5 aS wes OT 55 Jpdoes o sie sl &K 5l as
s e &, (sl g5 e Sl bl 5
S 035 655w 4 4 sl 5 L el sy Sl L
Ll e 5 (V,F,0,9) s 1 g s 5l ¢ o UL
Sllllas bl 5 (VL5835 gy SWSe 5 0537 Sl
T Y P VP L NS PR E - P W PP
sla OBl L (A)s 4 e Oludl s il Ol w3l
o oS g Joal 52 e S (S Ol 4 (S
Q) dzs a5 3550 Ol ol o 3 Lo Lams 5 (0 500
S35 = e i o gla OB K 55
Azl Jgliie gla s 2T 53 Il (65T Sils g 50
0 ) s OB 35,5 1,5 At ax 5 35 50 ASB
Sl T3 2alS L (o, sl oo (T s Laons
5 b oy VT i 0T yogdhe (V0)3 53 (o (5 570m 58
&Bdﬁﬁjﬁjiﬁ)s(;&\j\pfﬁsw):f
L;ugwléqﬂqus)u(\\)uli@ﬁ)q;)
oo NT 5 (V0 )es gy Coatl Flo Jasms o j o€ s 31 K,
4 b S5 e 4 i 1 S b OS6 (S sl
Sleodd 4 3)lpe 0 4 5 L.OVNL 48 adess o gllae gous

)’6‘)‘33)—7“-“—25;)’\QAJ—AJ';)-::f‘J&)«{u;.’.l’”T



Y4

L)

:ﬁ@‘%a“\:w)kﬁmuﬂaé

3 5 5s 53 O E5 (g e w0k LS 55
5 ol 51 ale Ol szl 03 57 535 g (Y) 3
LSl Sl osliwl U ol 535 el ol (s 4ils 5 i oslizal
el #o-V e e e sla o3l L ASTM skl

(9es 8
(A_Z}AJ_:.JJ:»\HL”\:-L;L&J)\)C&LAQ)};@MLM
oS (e 00 50 la Chile (ool ST (gla Jglone (555
AU e ol 3 s plail VA 3 58T, 6855 2 5o
be‘)Jaﬁf‘)ij}pHc&;@;lc,ﬁlﬁocgibrﬁ
s s 5 L g 155 S ) K
Ve oo, L(GFL 137) Jlo) Ss 516K, 5 ol
5ol Old gilaldes Sy s S oslital dids 45 93
S 5 i A ey ) S LS6 sl
PH oo s oslinal 05,80 +/F0 ke L gl Sl
Py {NE rL?Jl(\N)NaOH s HoSOy4 51 eslicul b J glos

s et Mil5T Jue e pH L pH (8

L adllan ol 1T L(F, Y0 )s 8 515 ol 5y e Codir b
3 eSS e ale Ol gl 35 Sl eslizal v OSGI Cods
sl Lol (T (SLa e 51V4A 5o 3 58T, 655
RCIW

IR 92

Jgamen o ol 53 o3liul 3540 VAA 0 3 02871, 55,
o 3l g sLu 5 OLIT (Dye star) jlul gls &5 5
25288 e 08 b Jpame Sl LT plasil 55 ealital 5 50
S50 o 5 e3lizal 55501 8A 503 51, 6Ky Sluasein
KUAR LA L SRS PN

5 =S Dso 4 S 035 63,5 hash o andlas oy
253 G ol 53 ol 48 8 bl AR LT e s
el 0 03zl ks 3l Ol s 4 S e ale Ol gl
oo OT L ol 0 izl Il O3l (6 5kw 03beT (1
S r Sl st s b 5 43 ) Do 5 0d

VoF sles Uy 55 Cole YF Sk 4 ol ol g ol

1AA 308 guis 1y &5y Olaskio:) J9u>

[¥]

Naoso,cugcu,soz—O— N=N
SO,Na

Na0;S

95T 5
Cy7H18CIN7Na4O15S5

v/

o\AnNm

Remazol Red 133

YAYYY

N |

SO,Na

bl Hl=la

(g/mol) J S50 055

ol pl

C.I.Lnumber




e

WV 3 ST 6K Oodo s oS e oale Ol il y3 g0 2 )S gy

sl a1 eSS, Gl 3l A1 (1) S Gllas
Al Clle Lp S0 5 Y Ol sla g 10 S 55k
oo F o 4 S5 bl chle cidys p 8 e YO K
oS ka0 adsl Bl Ls 2 55 e 8 Ae A5 550 8
VWY 5 2 53 0 8 (ko WONVF L ol o 5w shel ol 20 )
23l 53 i e S Il o3y 2 03 8 s
OT 5L 0315 & abns gl bl 1 Qe byl el 285
s 5 e (V) IS8 lae ol ol @) (V) K5 s
CBle U e S0 5 Y O3l sla g (sl Joles 0l 5 ok
VARY V0Ll oS w53 e S e YOS, ol
shiel nl 2 53 p 8 Joedr gl bl by e 8 e S
ol o308 1 p 8 ko VFRY SANEY L o s
o L VT o sl s BB o 1L ey
AV S Y g L3l LB

3 5 oslinel G ol s gl 1 5 e
o panl sl Jde > o ) 51 Jol sl esls a5 L
S ol @l 2 8 15 (s p 35 s 5 e SY
o3liul L RR198 Ky Codo 457 515 0l oo 5950 olalllas
oS Sl e 5l oS e L Ol il 535
ot S R0 AVE) iy 3 Jte b gl 5> RP=4/8A)
e SSY Jite 53 RL) s 03k (5leldr 5556 bl kS
Ol gl 3353 595 m RR198 Ll (6l 1 alyl ol lutie
5 ol e 0T 1B S 03 6 1 a8 S e e

Al o eaSY o gl ol

3 Omax) 5 35 500 655 Sl 281 T dsb en S
Optima SP-3000 J.) UV/Visible s g5 Sl
VAA o3 58T, 65, O L g eslinal (015, 528" Plus
Gk bl s e sl A Y se b o3 g o
33 oAb e OVANML 155 55 50 6555 A 0ok T Sy g
g 3yl ot Sl eslizul b &S5, Chle iov G oyl
A3 S (e Vs VB0 YN (sla bl Lo s
il b o g sl s UVIVIS e gy iS5
Pl (RP=1/488) (bt Sias g o L ooaT

YV, YA s
g 355, T g oils Slstl (sl & ged andllas pl s
Ly bolal Oy o 4 alllan 5 i 55 50 (slay 586 la 3T
Q_itaist__.«wuﬂa.uAsu@t;)a.\.:o,ﬁﬂ,t;:,u.w
Cadidea Joml o 5l ol s (6o onls il o Layl S
s (slals goi oy s EXCEL 11 p 5 oSS 4 Syl T

W58 I3 o 5 4 350 n el 5 o

B 48l
Voo ,;va/aux O3l slaes (bl a3 S e sl
PH=V (ol YF iS5 0l Sde 3 5 Jo as0s 2 s
,g_,:g;&,_.ﬂ,,_gﬁp_?u_gaavwa&;)«_;,m_m
Sy ol bl pl .38 15wy 3,0 VYoTPIM
Ol s oS o (Ale Olsial 535 S35 2 VA 303 55T,

.@15454:\)\\‘}9);93\?(,?;‘&\:



AAn

ESTRGIN-ANVY 0 dSiSls 95 oode aaldlad

0.6

0.4 -

0.2 4

gyl Gl 4y Gl

U T T

N

0 0.5 1

1.5

2

(A e - -2 a Bl 554

| —e—C0=25mg/ +C[]=5[]rngﬂ|

\‘\Ap}”f'g&)&éb)égbb)’,e};t;\dﬁ

24

1.6 1

1.2

0.8

(08 o1 008 (Aaa) s cagd 5l

0.4 T T

.

0 0.5 1

1.5

2 25 3

(A st - - ot E) =B 54

| —+— C0=25mag/l

—a— C0=50maug/l |

\‘V\}0}5,}}")siﬁ)d&b)eg&%é}gﬁgsbfﬂ}g%wJS‘.:)

5l S S e b Olgbzal 35 6355 » RR198 G (6l
oS p5pl el 5 55 ol ol 0t T S 05 0

AL
Sb s b Slo g 5 a8 Sl cage sla 5556 b 5IpH
AU ez St 2 o 5T Dl T 5 s Ol (b

pH ,5Y0 50 mg/L K, adyl sla clale L 6K, J gloee pH

S el Gla dde e Gl 1 ol sla esls 4 w5 L
ol @b 8 IS np 2ise gl s SY
S oslizul L RRI98 &y ol o5 515 0l oo 55 3) Slalllas
RP=2/A0) oSN ¢ 50 dobe 51 S 5o oale Ol giuinl o
Pl S o s RPZ0AVE) s p dote b alin

bl ol lie Y Jie 53 RL) dw 0 (il [ 2S5



Y'Y

L] .
= ALV P PRO SR SPON N P JERH POV g
S by Oode Ol 655 2 PH 36 s s 8 5lie o Ala Ol 535 51,8 Y G 503 8 4 PV s

Ay Gl 4 e

.w‘aﬁab‘bbuJ?)Vﬁ)Jgi? wuuuj)‘ulxuubﬁu‘&)d}buﬁ&»\“ me

S o5 Sl gy 4 Ky okile SL sl chale Celu YF

03 4 r//—.\-

0.2 -
0.1 -
D T T T T T 1
0 2 4 6 8 10 12
pH
| —+—co=25mgn —=—co=50mgn |
1A 3058 9871 &5y i p Jobowo pH 5T 1 s
2 -
3;’ 1.6 -
1
3 1.2 -
— e .
2 08 A
%
w,
= 0.4+
U T T T T T 1
o 2 4 6 8 1 12
pH

| ——co=z5mgn —m—co=s0mon |

134 30 39871y &5y Wi b b PH T :F U



vy II___.__—_.JI

:ﬁ@‘%a“l:&@)k&uuﬂaé

ol oo I el Ol Gl B L 5 2l S ol
sl 305 55 Cads Oledly o b O JS i a5 L
(.j_?b\jjzaug;\_?&_;,o\ﬁ“mrwu:fl,
2 S a0 Y0 51T, sl ke 5L Ol
Celo ¥ 0l b &Ky Codo Oladily ol aBly ol 31 2
i i 53 08 (a0 Y0 CBIE L e e NS s
Ll o9 1FF 5 IAE 5 5

Gla Saiew el o pl 5l odeT Sy (gla 0315 31 oslizad L
RO e S ST RUL £33 4,3 5 dol 4y
e 515 85 o oS 531 0L e Szt el
S o s RP=0/44Y) L3 55 sy oSzt 51194
Pl sn 8 ¥ Chle ol ol S sla ot
At s e 8 e bl gl 5 /0¥ g/mg.min

el o3y +/+ Y g/mg.min

1.2 S

Al e 4y e Gl

Voo P pH (il el cad mli 5 S w5 L
Gl S cal wslas ) Ol g5y o S b
o Jylee Yomg/L sl o ble ol » Ve sV F pH s
oemg/L sl o ble gl sTAD STAF LAY 5 5

el 035 IVF S INY CLVO L s 5 4 sl
Sl LI e ol nlin Ol s Sl 4 4 5 L
)53 Bl o Dl (Sl Dt (b 3 g bl S
0B 581 Ky e 53 ele ol 5T e g anlllns
vgsL?;P,,g,;@_?L,L«.w,mL;uuaxp;\w\
Ly 1 Ol 1 s g b oslizl 2 e Vee 30 8
Olas 53 &85, Codi Olely s 5 (5,15 1 45 303 el
Clle 3T s bl 483 YEr 5IAL Y B X O gl
ot Sl s 55 &Ky Codo Ol led Olej 5 4!

il 5151 65 Cod el o 5l O g5 .o

D T T T T T T T T 1
0 30 60 90 120 150 180 210 240 270
[BE2) e
—a—C0=25mg/l —a—C0=50mg/l

1A 308 971y ey Bdo 53 wled Oloj 9 =) adgl cald $1:0 IS



\Yf

N

2N e 5 ST, Ky Coldm ys S e e Ol il y3 g oS

6L &0, Cod 0Ll PH 2l 531 L s S 5518 ks
LS 08 U ST, 6K Code Olekily 5 il I T
o HL 5 VT Coale O s a4 gl ol 4T ol a3y
V)3 jls Kewo pH Calites Ll 3 55 O3l

Ol gt 45"l (6,505 Jalge 31 oduVT sl clale &l s
A8 313 Ol ol i gl das o 1S S o 1) e
Oie 53 0,5 (o 0 0 Y0 51K, adsl ke I3 L
Slasly 5 a3l (@) bl p ks 53 0 Ol &,
Lodlr ol cd b 8 el (o0 2alS Ol
T J R - U, SN I PO PPN P I W B
930S Caslie (65 i oyl el 1530 o L)
st B Sl o sl Sl g o3 ST ade Ol
o gl m ol &S i a4 e 56 ) o VT JUil g
Y dlu s esl) s 6,5 g ol e 48
Cal ol Lyl 75 Yoo Jlw ys i1, LSa s Mehmet
o) adygl chle 5L Oda Oleily ials” e (FFY)
gl ebale 551 L Eal OOl G 5 oS el
Ll oule b i 1 s 3 b el Ol m 15K,
S sl il STy dasee 3 3 g g0 0t VT (sla U ge sl
5 S gr adexr S iz plow glos amdl L a0
b (Y4 44) 0L a5 0wl 5 (Y4 + )0, L Sea
AFYOYE)s s

Ol Ol s ¢ wlad Ol (il 31 L aSTud sl anlllas ol )
e b adsl 3:05,5 RR198 Ky Clr bl o il 81
S Al e LS (el Ol LB L s F D s 5L

SalS 5 e 85, cale alS s 4 Ll ol ol

S5 4o § S
abu;d\zjj_ng'bl_?%¢ﬁ@:*3}95l?(’J’.';‘u‘”)ﬁ
Aol aS Cl Bl o tage 5SS Ol sl T 5 55
I L S 3l Ol ol aadllan 3 8 15 4 5 5 5
Ol e Lol (il (o 531 0 VT O Ol O3l
é\,);ugliddulfgsg- e A=l 0o odd oo K,
sodd ol sla O 0 iy sl 3l p 2 Sl
o osb g O3l mh y3 e e b S ST 28 b
)_gdeum@u\:_wbg}_itﬁ.;,_fu_ﬁs,unmum

(YOl o o b (Y0 V) L2, 8K 5 ¢S g o
b 2 AE LS el alse o fege I (So 2S5 Lo pH
lbae das o 15 50 Cou 1y auT 5 Oledil) bl ombam
Eo) Bl 63y G S PH s odeT oy 5L
A 5 0t Kb jlin La I plows 4 56 PH 1l il
313 LS s J gloe 4 56 PH 2ot s s (6,8 o510 0
O s13T Jds s aS ol 4l x4 4o J s pH o5
335 >3 CaOH* ;CaHCo3" Ca®* (O3> HCOy
D o Al Al (e S e oale Ol gl S 5
it Cat i Lol Jslne 53 S e e 0l i
Jag.k_i:;..\_ﬂ}é;;_:iadq.}&a>|M&\}é\%}»4§;}f~
LS Ll e Sl gloes Sl odd (ol K5 lie 4
Jn slgloms oy Jdo 4 015 (o LYLPH s Gl 23 b
L gl a5 (Sl S0 asdls 5 OH (slgi s alow s
ST VOla s S 5 &Sl (1 )s S ST e L
S 3l Olpie 4 el (63 Gl L o 3ol i o s

o s S eslial V8 )b STy oY LT oL &K, Dol



Yo II

:ﬁ@‘%a“l:&@)k&uuﬂaé

Lo Ol sl 455 Lo 5 RR198 oK) Ol o187 G
ool SU Gt ol 5328 8515 s 3050 S e
285, sl cble 5 2STl 0les el p o PH

3 8 5 anllle 350 VAA a3 ST, 6K, Cod
Rl L 80, Gl LS 4S5l 0l ol adlllae il
ST (K Jsloms adgl e 515 L 5 5l eles Ole
o ey 5 ol s el LS e S Ll o
Ji})ggﬁl?gﬁbjﬂ‘.c;ﬂ@wjﬁbgﬂ?d\q

.);J‘}wjﬁbjjﬁ‘;ni;ﬂ&‘}léj:ﬁiﬁ:dhou\.’..iYT

References

Lode cod b IS ek il O3l w5 Jled Ll
53 bl (o G S, gl Shle 5 elad Ol il
5y e Blej ol 53 dile o ol Qe ldie Ladede Ol
) 50 51,5 Jals Sl 53 Ol 1y lie L odld ol
J.:j;d-&.g%l.m’l:—‘d.l&aL;Lhobj)sgiq-&\‘hﬁ):&‘ﬂ:ﬁ'
o 53 352 g0 LB Cl ad gl las sla Ol 55 &8 Sl
é;updﬁ:ﬁcujuﬁa&‘ﬂw,@\éu o3l
SalS s ote 4S8 bl ralS o VT Clale by s d8

e

ol 53 s e OS5, Gl el 4 4 5 L

1-Andre B, Santos D, Francisco J, et al. Review paper on current technologies for decolourisation of textile
wastewaters: Perspectives for anaerobic biotechnology. Bioresource Technology 2007; 98: 2369-2385.
2-Rasoulifard M.H, Taheri Qazvini N, Farhangnia E, et al. Removal of Direct Yellow 9 and Reactive Orange
122 from Contaminated Water Using Chitosan as a Polymeric Bioadsorbent by Adsorption Process. Journal
of Colour Sience and Technology 2010; 4:17-23. [Persian]

3-Akhtar S, Khan AA, Husain Q. Potential of immobilized bitter gourd (Momordica charantia) peroxidases
in the decolorization and removal of textile dyes from polluted wastewater and dyeing effluent.
Chemosphere 2005; 60: 291-301.

4-Qanizadeh Gh, Asgary Gh. Removal of Methylene Blue dye frome synthetic wastewater by using bone
char. Journal of Health and Environment 2009; 2: 104-113. [Persian]

5-Dince AR, Giinesn Y, Karakaya N. Coal-based bottom ash (CBBA) waste material as adsorbent for
removal of textile dyestuffs from aqueous solution. Journal of Hazardous Material 2007; 141(3): 529-535.
6-Ledakowicz S, Solecka M, Zylla R. Biodegradation, decolourisation and detoxification of textile
wastewater enhanced by advanced oxidation processes. Biotechnology 2001; 89(2-3): 175-184.

7-Ismene J, Christoph H, Klaus S. Mutagenicity of different textile dye products in Salmonella typhimurium

and mouse lymphoma cells. Mutation Research 2004; 561: 35-44.



\Y#

N

2N e 5 ST, Ky Coldm ys S e e Ol il y3 g oS

8-Golka K, Kopps S, Myslak ZW. Carcinogenicity of azo colorants:influence of solubilty and bioavailability.
Toxicology Letters 2004; 151:203-210.

9-Daneshvar N, Salari D, Khatace AR. Photocatalytic degradation of azo dye acid red 14 in
water:investigation of the effect of operational parameters. Journal of Photochemical Photobiology 2003;
157:111-116. [Persian]

10-Ghaneian MT, Ehrampoush MH, Ganizadeh Gh, et al. Application of Ozonation on the removal of
Reactive Red 198 dye at alkaline Condition, Yazd Faculty of Public Health, Tolooe Behdasht,2010; 1:11-
21.[ Persian]

11-Nilsson I, Moller A, Mattiasson B, et al. Decolorization of synthetic and real textile wastewater by the use
of white-rot fungi. Enzyme Microb Technology 2006; 38:94-100.

12-Mohorcic M, Teodorovic S, Golob V, et al. Fungal and enzymatic decolourisation of artificial textile dye
baths. Chemosphere 2006; 63:1709-1717.

13-Tang C, Chen V. The photo catalytic degradation of reactive black 5 using Tio,/UV in an annular photo
reactor. Water Reserch 2004; 38:2775-2781.

14-Chao H, Yun Y, Xing FH, et al. Influence of silver doping on the photocatalytic activity of titania films.
Appl Surf Science 2002; 200(1-4): 239-47.

15-Sloicarf YM. Method of decolonization of textile wastewater. Dyes Pigm 1998; 37:335-356.

16-Rahman IA, Saad B. Utilization of Guava seed as a Source of activated carbon for reamoval of methylene
Blue from aqueous solution. Malaysian journal chemistry 2003; 5:8-14.

17-Ong ST, Lee CK, Zainal Z. Removal of basic and reactive dyes using ethylenediamine modified rice hull.
Bioresource Technology 2007; 98(15): 2792-2799.

18-Tsai WT, Hsien KIJ, Hsu HC, et al. Utilization of ground eggshell waste as an adsorbent for the removal
of dyes from aqueous solution. Bioresource Technology 2008; 99(6): 1623-1629.

19-Pavan F.A, Gushikem Y, Removal of methylene blue dye from aqueous solutions by adsorption using
yellow passion fruit peel as adsorbent. Bioresource Technology 2008; 8: 3162-3165.

20-Banat F, Al-Asheh S, Al-Ahmad R, et al. bench-scale and packed bed sorption of methylene blue using
treated olive pomace and charcoal. Bioresource Technology 2007; 98:3017-3025.

21-Cuttlebone - Wikipedia, the free encyclopedia. Available from: http://en.wikipedia.org.



WY "_._..__..JI

:ﬁ@‘%a“l:&@)k&uuﬂaé

22-Moussavi Gh, Mahmoudi M. Removal of azo and anthraquinone reactive dyes from industrial
wastewaters using MgO nanoparticles. Journal of hazardous materials 2009; 168:806-812. [Persian]
23-Karcher S, Kornmuller A, Jekel M. Cucurbituril for Water Treatment. PART I: Solubility of Cucurbituril
and Sorption of Reactive Dyes. Water research 2001; 35(14):3309-3316.

24-Moussavi G, Mahmoudi M. Degradation and biodegradability improvement of the reactive red 198 azo
dye using catalytic ozonation with MgO nanocrystals. Chemical Engineering Journal 2009; 152(1): 1-7.
[Persian]

25- Nasr BA, Walha K, Charcosset C, Ben Amar C, et al.Removal of fluoride ions using cuttlefish bones.
Journal of Fluorine Chemistry 2011; 132:57-62.

26-American.Society for testing and maleiols. Test Method for Particle Size Distribution of Granular
Activated Carbon. ASTM D 28 62-97 Ro4.Annual.Book of ASTM Standards, 2007.

27-Ling C, Mohamed A, Bahatia S. Photo degradation of methylene blue dye in aqueous stream. Journal
Technology 2004; 40: 91-103.

28-Chakrabarti S, Dutta BK. Photo catalytic degradation of model textile dyes in wastewater using Zno as
semiconductor catalyst. Journal Hazardous Material 2004; 112(3): 269-78.

29-Sulak MT, Demirbas E, Kobya M. Removal of Astrazon Yellow 7GL from aqueous solutions by
adsorption onto wheat bran. Bioresource Technology 2007; 98(13):2590-8.

30-Kitis M, Karakaya E. Yigit NO, et al. Heterogeneous catalytic degradation of cyanide using copper-
impregnated pumice and hydrogen peroxide. Water research 2005; 39:1652-1662.

31-Mehmet D, Mahir A, Aydin T, et al. Kinetics and mechanism of removal of methylene blue by adsorption
onto perlite. Journal Hazardous Material 2004; 109(1-3): 141-148.

32-Ghaneian MT, Havaeji Z. Introduction to textile industries wastewater treatment. Iranian Educational
and Research Center 2009; 23-29. [Persian]

33-Renganathan S, Kalpana J, Dharmendira Kumar M, et al. Equilibrium and Kinetic Studies on the
Removal of Reactive Red 2 Dye from an Aqueous Solution Using a Positively Charged Functional Group of

the Nymphaea rubra Biosorbent. Clean—Soil, Air, Water 2009; 37:901-907.



\YA

2N e 5 ST, Ky Coldm ys S e e Ol il y3 g oS

A Survey of the Efficacy of Cuttle Fish Bone Powder in the Removal of Reactive Red 198 dye
from Aqueous Solution

Ghaneian M.T*#(Ph.D) Ehrampoush M.H** (Ph.D) Dehvary M*** (M.Sc) Jamshidi B**** (M.Sc) Amrollahi
M##*% (M.Sc)

* Assistant Professor, Department of Environmental Health Engineering, Shahid Sadoughi University of Medical
Sciences, Yazd, Iran

** Professor, Department of Environmental Health Engineering, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran

***Corresponding Author:M.Sc Student, of Environmental Health Engineering, Shahid Sadoughi University of
Medical Sciences,Yazd, Iran.

**#%% M.Sc Student of Environmental Health Engineering, Shahid Sadoughi University of Medical Sciences,Yazd, Iran.

Abstract
Background: Dye compounds are the important contaminants of the environment. The dyes are
often toxic, carcinogenic and mutagenic and can led to allergies and skin problems. Thus, the dye
contaminants should be treated before discharge to environment. The aim of this study was the
evaluation of efficacy of Cuttle fish bone powder for the removal of Reactive Red 198 dye from
aqueous solution and investigation of the effect of different parameters on absorption processes.
Methods: This study was performed experimentaly and in laboratory scale. In this research the
effect of initial dye concentration(25 and 50 mg/l), absorbent dosage(1,1/5,2,2/5 gr/100ml),
reaction time (10,30,60,120,180 and 240 min) and pH (4,7,10) were investigated. The maximum
absorption wave length of dye (An.x) was determined by UV/Vis spectrophotometer (model of SP-
3000 Plus) and concentration of the unknown dye was determined by spectrophotometery method.
The target absorbent was prepared in laboratory
condition and pulverized by standard ASTM sieves with the range of 60-100 mesh.
Results: According to analysis of absorption spectra, maximum absorption wave length (Ayax) of
RR198 dye was determined 518 nm. The result showed that increasing absorbent dose from 2 to
2/5gr /100ml in concentrations of 25 and 50 mg/l would lead to increase of the absorption efficiency
from 63% to 70% and from 73% to 77%. Initial pH increase from 4 to 10 beacause of releasing of
carbonat compounds from absorbent to reaction invironment and change of final pH around 9-9/5,
had no effect on the absorption efficiency and for concentrations of 25 and 50 mg/l, absorption
efficiency reached from 85% to 73% respectively. Investigation of the effect of dye initial
concentration showed that increasing initial concentration of dye from 25 to 50 mg/l and without
changing absorbent dose would lead to decrease in the absorption efficiency from 87% to 75% but
the absorption capacity (qe) increased from 1/08 to 1/82. Morever the maximum absorption took
place at 30 min of the first reaction.
Conclusion: Cuttle fish bone powder is a natural and cheap absorbent that can be used for the
removal of contaminants in the environment.
Keywords: Cuttle fish bone powder, Reactive Red 198 dye, Absorption, Natural absorbent



