vf L]

Y (FFIb Gl Ty B30 b L3l Ulgie 4 Olgsuin! gus B 8 oyl
=l St O
" S3mss (29 oo’ OB (B esme | Daasl 1 (pu Medmei I w5
35 Bako dgh Sleys 2l Sl y (S e o1 Came Cbligy diga 03 8 3kl )
35 ko g Sloys 2l Ol 5 (S o ghe oliils clamme Cbligy iga oy £ LY
Slekst s (S e o8l ¢ el ey 3 aomn Sl pnikige ) el )18 (5 g5 s skt 5
35 Fobe gd Gl Silg

Email :seyedeparvin.mosavi@yahoo.com COYPANRQN G il

LS 1

Sl AT b ks adal bl oS S e 5 sl sl S35 L Ky Aok (L mlio i
Olgie 40 Ol gl ST 3 0,187 andllae cpl 3 Con il o 655, oo 3 eT,87 (glatn T 3 31 b
Al e s S OB IV )b bl K5y Ol (61 ks 3l

553855 sl ke PH ¢ olos 0o sla it 15 4V (mis (bl S35 s 3q3 3 9
Lok god 53 Ky Chle tomtn 238 15 ) 300 5y o oS (555 B s 5 L3l
b plal e 56 AP & sn s 53 (5 b Sl 25

e Ol PH 251 o7 (55b a0 ol axils &35 Sidor 55 gage 28 PH 5l 0L s 1Bl
Ol gl ST (G 0 805 o oo S B S M el 8L I O3l ol 3 K
I 5 &G adsl ke RS L oS sls LS s ol oskisl BT PHEY 53 0 8 50 S e V¥
F s /0 313 593 I bl o GRS O3l g ol 3 ek e ety T e (O3l S5
p_fu_pm@\u,~|¢§;,4:J}|c_.mauut§g..\{g@u:il};l&,g;\,ou.m,;g@:nn,;rjf
00 YO Cbale y5 .l bl il Ao 3 VA5 4N+ 1 Code Oletily 4is VAY Ol s PHEY 55 23 5s
o Aol 53 &Ky oo b b Ol caids 03 53 WWray B DM s B L A s 0 S e
58855 o S 4 plies S ol Ol oS 03 S attie iomes ol Bl 51 O3
Al e i3 WA (sl Sl

Sl Ol 0 Ol il 2S5 B 5 Slas 5 4 3ln G315 cags s L5 4 10 4o
AL e g 0y Ol g 3l ol ls S 1 et VT ol 55 aks

&l (ML c&) Y (26,b gl (b Ol (O gl SS il (s olg




Vo

L1

e b Sl &5y o 55 anbs L3l Ol s 4 Ol gl STl 5,187

Joe T S ygo 4 65y Odo 53 87 Sla B,y 5 S
O g (mems sk 4 OB Sl Ol Sy, Ll
4 cpitme el (V)L SIS 4 Sdre 5 ST laedu YT
Slp ol Sladed 5 ey O 5 Ldxr ol JLs
ANl plonil o 55 43 5208 S35 18 4 5
bl &Ky Oodm g Y008 e s 01, Kes 5 Maria P
3l S s S eslenal guAva &l o ST OBl SV 2yl
)l 01551 5 oanb

O35 O3 s 4 Ol puSTl Ol s gladle s
Caslie cgiladld d- o 0 5L pde WJb S 4 ol
T LIT IS BT SRV [N
gl S GUlg 5 5L sy adsl slse 4 OLT oz
5 0Pl 038 Tay ool 3,8 K Sl Calse
S 4 el VT Codo Sldllae s 1) OT udises 1 (65l
Ol il S SIVYA Jlo s (6 Ks 5 035 38 X o0
oslizal oSt MBS ke K, Ode
(Fas 5

“IN S Sols 35 Skl 53 O gl 2S4S Gyl s
A S D S 5 Dl D) 4y e DS 5 5 (LY
S eshe Olgiial STl el o Gl ol Sl (VD
Lo VT I wy Cab Ood SUls b 8 bl
V05l axdls |y sdaze

Ol gl S S8y Jols iyt opl Lol Colatal

IV il sl Ky Ode s b O3l Ol

Ao
Loe VT il (o ocas 31 (SG Ygone onto slacly
A al ple o jodes (L mlo dig)or oled 4 S
g5 ol Sl ol waia Ypams 5 35800 O puima 5538
53 (55 0ge Sl eslizal s 4 4 CanlndT 035 (K culio
it mlio 53 (S5 Sl (VAL 0 mls 68 o
gl il mlo (55,5, 5 ol gl dex
5 Gilepzr (el (milig 5 (AT sl Ay glds
0L 8 o W5 b opl 5l ol

035 padui G Ok &K 350 Olez 53 55 Mg Ol
M54 e grio Gyl 5o OLS 5 ol O e 355
LT 5 e oai o 35000 () sy 1 3L 5 e
Sge oy segr 3 SSS, (Pl Jases S Sl 55 T
(D)) (s i S oS 03 T

ST e (ST 2 KT o placd 150, 1m 5 5
36 sl 5 05 Mg 035 e b S o 20
ST 31y 5 0dij Slagrge o Cmpe A 55 358
(33 8 o S5 Lamn 41 sl Do

Ay 4 1 6T ol OISl (T o 53 1SS, (VL IS
V) 35l oo K ias g slanil O 2 o Jslize sl 3
A 0SS Gl b e BB I 6K, Bl
(bt Ol (S5 adeal (G5le w3 5 Slix]
e e Wl 5 On oA (glesd s S wias

NONCY RO R BT



\i4d

N

3 Gl 0dSiails iy ol asllab

VIS 3 s Olil 2uS 4 by e SEM I (s p s
3,8 e WY /g T o grtes o ol ok 0315 LS
olie 53 aS Sl (63 5,8 gLy anlllas @;&_auﬂ, ol
S sl ol 43 5 plowil a gyl g 4 5 ARELST
Ky adgl Chle ulas Oloj Jols andlan cpl 53 g 3 90
5 PH 6,8 o5l g ool LMt o 5 O3l 5 pH
o5 & ) 5l e ol 53 g SIPH (L5 6 5 20 PH

A5 8 oslizal
Cole 33 Sde 4 ki 5550 655, g Il anllas plnil g
0753 Jgloes s cdd 0313 1 3 (037,58 553V 'C gles s
A8 g Vol skl K55 A s p S ke N
ﬁ.}«w&}ﬁjﬁffdp\u L YO Calibes claclale
555 wlsl g n) L YO (glas )yl 4 badigas 31 2 Juo Ve
Il O3l slajen b pled po b Slial 4 a5 L
la o) b g Calibes wles (la0le) (b 55 s oLd 0305
Koy ke ot A lie e 0 diledl &, Clale 5 il
Segtby 2l G eslizael U Jsgme 5 3)lblkel glawiges s
O gl S oo ) 5 plus J.. UV/VisibleSP-3000

adsl Sl PH ( oles Olj J10T 53 a5 035 ol ONSB
&y Gl oS a5 g Ol s 5 O3l 3 K
s dal g )

IP 92

53 0l 41, Slasedie 5 5kstle b g bos V sl (sbenl &K
Sl Jguamen 63y p odd &1 DMl Gb oS Y Jad
s S sl

0PI b sl olse 5 ens ST Ly bidg el
Voo ChIE LY ool gl @15, s 4 aKLST
& 558 Sl b oK) e 5 45 o3lT 23 ) (}f&:‘
3 8 s (K5 dsloe Ol e

055 Sl eslizal b A&5LST Lal,s s Ol S
S S ag el ¥ Ok 5 P Cogles 5 S
Yoo¥ Sl a3y Ol 510l gnl sl 28Tl 05 575 5
A oslizul 4l

LASTM 5wkl oS 51 oslizal b s zuST gduails
0I5 5 plonit (R don VAASY) Sa Ve 5 V8 (slaa 1t
gl 53 e ey S S5 S sn S
(EDS) (55! oS Jides jies 2 Sl 51 Ol ezl 28Tl
wsSws S s Energy dispersive spectrometer
Scanning Electron Micoscopy(SEM) Sy Il
G35 L g Ol 2S5 o g el 3 8 eslind

&S o3l Brunauer, Emmett and Teller BET <.

..Ll.sjf



v

AN

b (el &5 ol 53 b O3l O e 4 Ol il 2S5 3,18

V ol (sl 6K Slasetia 1) S

OH sl Sl

\ / N=—N \ / SO;Na

Sl i) &
AO7 ol e
C1sH11N;NaO,S sland J g0 2
O /Y (g/moD) J S350 035
FA¥ M) der S Mo 50 J s

pctMagn
o~ QOOOx.. ‘b

Ol gl STl 3 S 2SI O sy San s i 1) S



YA

3 Gl 0dSiails iy ol asllab

m;lal;):o\}sa.ﬂtjszub}:&b_bbowd%

Dsbe Jol 5o p 8

3.5 1

ge(mg/g)
N

0.5 A

0 25 50 75 100 125
(mg/L)SS, 4yl wlile

Aol 53 0dd e 655 Oljee 3 K5, adsl clale 36y S
Gl Vv 53 0 Y O3l 553) O3l p >
Sl AL s LSy Jale slaes 8 pim 4 a5 L
b 5L s PH 36 5 s oi plasil Sllllas 5 Ol it
Calies sl g5y p e VT il Oljes 4 3 5 3l
Ol 635 2 N G Y auls jo pH 356 a0 ol 55 O3l
oy Olsinl 2SS gy adlee 3y oK, Sl
PH 221571 o7 515 0Lt anlllas 51 Jidw ol s (F K545
P 23l o s 53V (b ikl S5 o Ol
Jslae &) dr Olze PHINY 55 ol ol ool il
mg/g 4 &K, oo 0l pH 288 L & 0340 /F9 mg/g

el Bl 215500 /VE

il
olin s 5 = 5 5 ot (Sl ealizal 3 5 Ol gl ST
ol 33T bl O3l 0315 peba Ol e o Zol O 6
Sl Sl sdes Coaed i el VY M/ Jslan ok
whed Jsep Lol COlT S 51Ol
Glw bl ol S il es LS Cas(Pos);OH
GBI Sl oalizel b gt 53 552 g0 S amlin 5 toleT
Olginl Sl JSsn Jlstle ol 38 amd 3,1kl
Llg o e O3 552 Odlr ol &5 das e Ol
350 ol GednVT Codo 55 5 350 gubaab
P heStr s S omsaar sl bk la,S 5 etz
e Lo PH o8 s 7 ke 453 0l O3l sl
Sl gl Lo g ot VT ol Ols 55 gage 285 15 o0
3l ol skl 3 s feSaska 055 5 sl axsls
o A8 15 Gl ke fsle 0y 8 6K Ol 4 LIy o0
Ol ol s S 55 allas s Jole 53 4
ol o 5 ot VT Gl /o 55 cage 2 pH &5 s

Sl azdls Wl g o o3l
5 Wl Ll il S CE Olg Y S e L
Dl e ey 5o eld e Koy Ol S 4 e
s adsl Chle 2alS L oS sl Ol adlllas oyl il 35 8 s
D o Aty 53 Ky d Olge YO ME/L @ Ve

S 38 6,8 05 o ¥ S ol Sl il RS



va

e b Sl &5y o 55 anbs L3l Ol s 4 Ol gl STl 5,187

3 0.8 -
251 0.7 -
2 0.6
a — -
515_ E’ 0.5
£” o)
7 é 04
T o1 )
o
0.3
0.5
0.2 +
’ ' ' ' ' ' 0.1 -
0 1 2 3 4 5
(o8 e ot Rls 8 0 T ' w
01234567 89101112

é : . ) pH
V 2ol bl K5y Sl b by O3l s 310F IS

rﬂ..x,.u);&)g.‘\,,olﬂﬁg,tpHﬂ:u:\‘L}xz
3 1 e S Y ol 553 sa p B ke YO L e L L3l
2.5 - (Al eV
ORIPIL i a8 s e Ol s 5 ¥ S el

Koy 5l B O Ol edd esliel Wbl Ol

ge(mg/g)
|_\
o

""“"'};L’LA Mé@ ol ‘) L;Jlnfﬂiuﬁ.la..?u)) Ov\;wh

1
Ol Sl b 7 31 0L aalllan gl o plasl lolons
0.5
¢ d=lg y3 0l u.b- o.\:..l‘YT)\.LE.A ‘C;F a0 /b3 u:\:—
0 ny s / E
o Ib (Gl Oy b s b el Y g;.m.ojt.o‘_}g.i I3 eslanal 3)se andllas (gla 23w ol 53 g odd w (’Jf

PH:Y 253 0,8 e Y0 &5 a5l Clale)V ol a5 S



N

S5 Clde Sl g5 gede daldad

by PH (03l 533 K55 oyl Clale U G oyl )
3y90 Ol gl S L Ky Oad s DMt Ol 5 ules
28 8 13

Ky Bl 55 e 2 PH o 515 0l addllas ) s
Sl bug ol oSame OMSE IV 2l gl
Ky odo Ol PH 288 L sl wsls Llg o Ol el
sl adl (I3l g el 53 V(b gk
L el gwlia T L PHY 3 &) Gl o8 T
s w8 b s K, Cade Cg g PH 015 4 pHiY
Jl s 0L Kea 5 Sulak L g ous el andllas b s
OA)s s Sisllas YooV

Pl Dokl St L S sl Ol sl alles s
Olgen 2 5o (qu‘:*’a' s YO ZBlE 5 cards 53 0 VY a
el Bl I OBl g 0 5, ol 2
dovs 4V 20l gl K, Ol Olotil s bl
Lo o3l 5as 5 Ol GRIBI L sl Sl Ol 28T
@ids VA Ol s 5 b e il o5 Al Chle als”
gl LB 36 )y Sl ol oy sl Ll 4 ke
JUECRA PPN O WATRNER (05 ) YRR SRR o
sl il eSS eyl chle malS L O ldie L esls
Ol s fol 2 s 0 8 e YO Sl 53 Ol ST
5l a3, sl chle 2l LY au )b sl 6K,
i b b Ol ey ol @ akds VAL s Ol ST

s gl 3l W sl Chle 1L K,

0 T T T T T T 1
0 20 40 60 80 100 120 140

(48B3 3 ga)ldlEd) cad

—e— C0=25mg/| —#—C0=50mg/I

b el 65y Sl b b bl s St S
(AT 3l p ) dlr o s 55V

Lol s nlpl 8 o Oy e f SE 4 4 L
335 o K5 e S b Il 4 e ) (slad sl
,gyrfagm SY0 Chle )3 oS sl Ol adlllae oyl il
o b Ol 4ids 53 555 \Yr 4 Bl LMl s 1l L
el 2l Bl B O3l o s 53 K Ol
) e b e 8 S35 s Ul PSS
azds 53 He3 WY LYl Cdd s Olgeiel glS bug

338 o Jeol>

G5 4l 9 S



A

L1

e b Sl &5y o 55 anbs L3l Ol s 4 Ol gl STl 5,187

o dmly 53 eks oo &K Ol el ol Bl 31 O3l
by @l Sl Bl a8 D3l e IEL O3

Ol ol b 35 01, 5 Sulak
3B pte eJlb S 4 S 035 0151 s 4 Ol el ST
oS a e YL (S Gl (il de e
gl o U155 5L 2550 adsl 3l g0 & QLT (g s 5 Jlub

S asls gl 35 )8 Wiy Lo VT Calises
@Vé}u@j o)
i ol el 53 15 e & GLST 1 s e p3Y BRIt

e Gl 5 S Wles g (5L

References

Jle 53 0LKes s Mehmet Slidss b al> o cpl 53 osT
O30 Calle & Lo s gh hite Cd e 45 Yoo F
Ojen 2l s O3l S5 LSS, Qo
395 MIBl L Bl e s S 5 Jleb mb
Lol 335 oo Jshous 31 65, O Olaskily Lol Esl L3l
T 53 smse Jld L) (s Okl gLl 2 s o
Al 53 ol Ol OT b b 51 ol eslizul pue 5 O3l
(YLl (oo 28l O3 p

S by Kl b Ol s L
L Il 5,5 Do Ly 5 Lo 28 (Ol s
ol Al YooV Jlu 53 55 0Ken 5 ONE by 2wl e

535 Sl L &Ky Oode Oleily Ol 87 i (YY)

1- Lu CS, Chen CC, Mai FD. Identification of the degradation pathways of alkanolamines with TiO2

photocatalysis. J Hazard Mater 2009;165(1-3):306-16.

2- Banat I, Nigam P, Singh D. Microbial decolorization of textile-dye containing effluents: a review. Bioresour.

Technol 1996; 58, 217-227.

3- 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.

4- Ghanizadeh Gh , Asgari G. Removal of Methylene Blue Dye from Synthetic Wastewater with Bone Char,

Iran. J. Health & Environ 2009; 2(2), 104-113 [Persian].

5- Amina A, Badie S. Removal of methylene blue by carbons derived from peach stones by H3PO4 activation:

Batch and column studies . Dyes Pigm 2008; 76:282-289.

6- Wang S. A comparative study of Fenton and Fenton-lik reaction kinetics  in decolourisation of wastewater.

DyesPigments 2008 ; 76:714-720.



AY

N

3 Gl 0dSiails iy ol asllab

7- Xu XI, Li HU, Wang WH, et al. Degradation of dyes in aqueous solutions by fenton process. Chemo- sphere
2004;57:595-600.

8- Andre B, Santos D, Francisco J, et al. Review paper on current technologies for decolourisation of textile
wastewaters: Perspectives for anaerobic biotechnology. Bioresour. Technol 2007;98:2369-2385.

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

10-Chungsying LU, Fengsheng SU. Adsorption of natu- ral organic matter by carbon nanotubes. Journal of
Hazardous Material 2007;58:113-21.

11- kargozoglu B , Tasdemir M, Demirbas E. The adsorption of basic dye from aqueous solution onto sepiolite
,fly ash and apricot shell activated carbon . J. Hazard. Mater 2007;147:297-306.

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

13-Gonzalez M, Montoya V. Removal of acid orange 7 by guava seed carbon: A four parameter optimization
study, Journal of Hazardous Materials 2009; 168: 515-522.

14-Purevsuren B, Avid B, Narangerel J. Investigation on the pyrolysis products from animal bone. J. Mater. Sci
2004; 39: 737- 740.

15- Keith K, Choy H, McKay G. Sorption of metal ions from aqueous solution using bone char. Environ. Int
2005; 31: 845 - 854.

16-ASTM Book of Standards. D2862-97R04. Test Method for Particle Size Disribution of Granular Activated
Carbon.26th ed. West Conshehcken. 2007; 396-405.

17-Sariglu M, Aatay U.A.Removal of methylrne blue by using biosolid. Global Nest Journal 2006;8:113-120.
18-Sulak MT, Demirbas E, Kobya M. Removal of Astrazon Yellow 7GL from aqueous solutions by adsorption
onto wheat bran.Bioresour.Technol 2007; 13:2590-8.

19-Mehmet D , Mahir A, Aydin T, et al. Kinetics and mechanism of removal of methylene blue by adsorption
onto perlite. J. Hazard. Mater 2004; B109:141.148.

20-Sulak MT, Demirbas E, Kobya M. Removal of Astrazon Yellow 7GL from aqueous solutions by adsorption
onto wheat bran. Bioresour. Technol 2007; 13 :2590-8.

21-Ong ST,Lee CK,Zainal Z.Removal of basic and reactive dyes using ethylenediamine modified rice

hull.Bioresour Technol 2007;15:2792-9.



AY M

e b Sl &5y o 55 anbs L3l Ol s 4 Ol gl STl 5,187

Application of Bone Char as a Natural Biosorbent for the Removal of Acid Orange 7 dye from
Synthetic Textile Wastewater
Ehrampoush MH (Ph.D)*, Ghaneian MT(Ph.D)? Moussavi SP(MS.c)?
1.Professor,Department of Environmental Health Engineering, Shahid Sadoughi Univercity of Medical Sciences, Yazd,
Iran.
2.Associate professor, Department of Environmental Health, Engineering Shahid Sadoughi University of Medical Sciences,
Yazd, Iran.
3.Corresponding Author: MS.c Student in Environmental Health International Branch of Shahid Sadoughi University of
Medical Sciences, Yazd, Iran

Abstract
Introduction:The textile industry produces a colored effluent with different characteristics that needs
to be treated. Adsorption is one of the methods for removing dyes. The aim of this study was to
evaluate application of bone char as natural adsorbent for removal of acid orange 7 from synthetic
textile wastewater.
Methods:In this study, the effect of variations such as contact time, pH, initial dye concentration,
adsorbent dose and agitation rate on efficiency of dye removal was investigated. At first, the solution of
acid orange 7 was prepared. Dye removal efficiency was measured by UV/visible spectrophotometer
and at 484 nanometer.
Results:According to the results, pH can enjoy an important role in contaminant removal by this
adsorbent so that by decreasing pH, dye adsorption rate increases. The maximum of dye adsorption
capacity on bone char has taken place 0.74 mg/g at pH:3. The results showed that by decreasing initial
dye concentration and by increasing adsorption rate, the amount of adsorbed pollutant at adsorbent
mass unit decreased. By increasing adsorbent dose from 0.5 to 4 g/100 ml, dye removal efficiency
increased. By decreasing initial dye concentration from 100 to 25 mg/l at pH:3 at 180 min, removal
efficiency increased from 10% to 96%. At 25 and 50 mg/l concentration, by increasing agitation rate
from 40 to 120 rpm, capacity of dye adsorption at adsorbent mass unit also increased. The appropriate
time to get the maximum of dye adsorption and equilibrium state was 180 min.
Conclusion:Due to easy preparation, ample initial matter and significant function of bone char as a
natural adsorbent for removal of pollutants from textile wastewater, this adsorbent is effective for dye
removal.
Keywords : Bone char, Surface adsorption, Acid orange 7, Dye, Wastewater, Textile



