[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

9y dlo
Oland ) (Kb pole oSSl dlxo
JoFAZYeFA ITAD crage MO 0,90

3 ég)bw ,95; RS ).:”:;l S @“l)b’ eIy
g! gSl“J 91.‘?:0

Y o w e \ .o
98l P Loy @ Je3) Jevoxo
R0/V+/TY (o opdy A0/ /1Y tokius gb 3l dMol cdlsd  A0/VITA i Mol Cugr otims g 4 s Jlu)t  Q0/V/F 14llie b 53
4 N\
ouS
5 LT oz 5l alise gulio Slay po a8 Cool (S I3l G et 1 (S (B UMS p3,S 18 9 4o
W b Botar 5 Bolo s s sl (b ,Bas 3,5 b duslie ;3 (8BS pg,S 0l5 397 bogs 5 ans
pronl e 5 2l ladsle 3l i b il pg,S Gax 0 050l At g9 aw LS owp aslllas ol 5l Gan

Sy ode

onl 5 ol oliiwl L3l lgieds H655l £g5 s sladtun 5l ] [0 a5 0g o8 g9 5l anlllas ol (B Sigy g Slge
390 gl plans SG 50 oled loj 9 @3lr 590 pg,S adgl cdale PH oS I dlie slo it Sl STy
Oyge Fogll OF zoe Job 0 flegidy il olfiws by ()b il pg S Cdile (6 Sojluil 285 18 o n
il 590 il b cpmizman il e ialS i el ules ooy o PH Liall b o5 ol ol sl :aasdly
Oleasly (0,8 oo <Y 590 Jlake ;o Ll> g8 dw o aS 5 ebas il ol e ol L L3l aw o gl Bds leadly
Fod 5o a5 e oIV Q3> 5e0 9 PH=3 jo o g8 )b il pg S adsl slacdale aes o lis 1) Bds w0 A
el Cawd 4 duoy Al i ledsly ol 4wy sl p
il o slo e 51 b B 0,5 B 3 55 il il e 155 slodind ol & 58 L 16 S
Glacdl 5l g5l b annlio yo 1 015 5 0350 o)f35) canso L 515 ooles jlows c(siluonlel S 5l il onl 0,18
el Cagy) S5 5 a5 ook
e S 5 )5 ] sl e 9% 45 sl slaosly

Ol el Ol Sas ook &l coblig 0aSisils (g pole Slid S e e Clligy cetige 03,8 lails -
Ol gl O 5l ‘_g.wj.r r)l.c oli.i}b b Cilug omige LSl SNL"’JK ol (J o 00 35) =¥
ghorbanpoor.reza@gmail.com : S =Sl cowy ¢+ BAFYYTVIAY 1,5, 55 o BA-FYYEVYAY :5ils


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

T lad ghowe 31 (2B b p g8 Bl 53 5 5K Glod 2 THS gy ) - -

Sl oads Sl paasiie ol 3l 4 5l 5 YU slaasje
gty o @l el sl Ui b
slanl B 5l S [V ] e plxil gesle g anjaeS
15 eslizal 8,50 i boan¥T iz (gl a5 Jslaie
5 e @ty D] cwl (aw Cia 05
Sl Sy 0 W plesd b olge 55
S VE] LS o gy [VY-IY] o8 S atile laoosy YT
Bi> 0 99 sl 0,Slee a5 wiles,S colaiul o8
Ladlasils

Sl il Lol S pamms 51 Sy 4K a5
Sl s 95 3 o L 5 o oS L
il 5l an &5 058 e JEie (5 pSosal Al &
o) e bl olen 4 )5Sl glaaies (oS
A oolatul baiws ool 5l cwl Lo cplply wisd oo
£9,S BA> Jowsly gy dslllas cpl 5l Bon 1) 000
Wl (ol ;5 350 95 4 il s 2,
Shde (les ploy PH oz il slayally oI5
Dir Sl b B peS g L il
O @i St g pgnl (eized 9 00D (ow)
b pg) 9 olgo

Soygods a5 og pRilel adllas S g o
pole oSils (cord olKiylojl )0 gl s S
005 plonil Jlods Glal > (S5

A glodian agh ol o colawls g0 sladl
L s Fogeec] al )5 5l angs 5l g a5 050,050 95

5o (Memmert) 58 olKiws )0 g o s Hhate Ol

doddlo

Slp &5 sie sVl dlex I K 3l
25 o0 ylols Cuw) bae 5 ol el
DT s)ls 092y cimio sloolus

e Slocley Gl as (pSew lils 5 (S
anlie )3 ()b Al p)S [V] Cenl pg)S o)l 3929
S )l 58 Cll> a5 diban S L
Sygons 039l ST yo 5 oo [iplbym 5 SUjkas
I¥] 05 oo iy Jsloo

5 Sl slodl ;o pg)S s pdyeend YL Cuols
IS Coge g oud (o MUk olnl cel aLS
If] 098 oo ads 5 oS 57 50

(Sl il plojle 5 1l s lanms oylojle
P 100 1y Gaselil sl sl pg)S e a>
A 0 p Sk Nl ol Al oylaibid 5 5 o
Caols [0] sl 03905 yuts (mbw slas] (sl
0% by 1L el ond el g8 g pipens
SN MY Gladie 4 G o ol cdalé g ogh G L]
[F] b sl S ye cacl i o 0 5

e GBS pg)S Sl 4 axg b onlple
ol @bl pog (bl eizeed 5 Camj baame
s a4 &5 cal amilb ol 5 | ke wola
@logsgy aril car ¥l ol Bdo caz o alasis,
IR ean Dse e SllE B gz o il
aten (Vb aze ghlo ol cnal il &S wlass S

[v-4]

148 Jlo Ve oyl (VD 0y

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

Y-

25808 Loy e o)) (Jeerws

J=lhe plas o plal [ S5 3L o b o zole;] VO]
ad> e g0 0 Jis! slalas 4 o o slp Lioles!
JJQ;Q,H.M Y 9 \ Ja.:b) )‘ oolazl

_ [Co—Ce)x 100
- Co
(Co—Lle]x ¥V
—
s p od Gyl e losly, Roall, cpl o

de (V) R o)

Ky adsl clale Co il 05 o Sl 4 p )5 s
toby o K, adale Cooid 0 o5 oo
VipS cuzpn Q3 px Mgid )0 05 (o oz
or Sl ale )3 g Sl ) e dged o>
o rorl s 5l g8 bas e Sl e
b oolil fedaig b g eSSV
Gl b g o sanlive V lsgai yo a5 sbiyles
oeols (B3l g ol oSl a0 Bd> Loy pH
sdaliv (pwgmane SgliS Ja) ;5K aten ;5 5 Wb oe

solaiul PH= ¥ 5l Lo jiulosl aslol (gl ol ol 05 o3

oD

T

oMl b (B 5 o987 S Iy PH G 1 sl3g0d
T S Salro I 155 £55 dw (SlALiutd I

ol g a b o ools 1,8 ol 5 sl a0 V0 slos
St SUI 51 gaisals (sl 59,5 1) sl s sy 095
Seagb; 5l 90 4 egatte B)b 50 g w5 osliul V-
30,5 solatul il 5l byl (b o g o (5,100

8 i il )5 oot S 550 Slge &S
adllas ool 4o 00,5 6l 5 lWIT (Merck ) Sy
Slog,S 50 0955 d= Sl psyS sl 2l sl sl
el Cowd 4y 00 pudads [b 90 O 4o pumlty

B o 4t e Jsbone eus dinialosl ol sl
WD i) ple I g Al pateie ChlE b oo
CS YOV Joe) ,epH lawgs LaJsle pH
5900 ,5 olas Jls,i S NaOH 4 HCL L (Jenway
sladslns 45 0o ()9 L3l 5l (paduine 595 (e
25 oS byl o 1) beyiy g 0l adlal ya 21
O 590 L 595 2 Joe g Jie Sl ols
|y Undsbos o 350 olas o 51 mg s ol 2
A2lS 1 Le Jodore L g ails s )l olis
sloalp sl 55e (olo, 5515 0 ools e Bl
Ay clle (V) 53 Y D ¥ ) pH Lels axllhaes g0
D g Fe Fe e N0 D) b b i 5 s, S
g V0 Ve B ) (IPM) (e 93 (i 2 o5 (s
PR R T RINIRYA YL YL SORVL D SRS EP TR, P
S FO N N0 ) olos la) g (e Voo 0
S,90 Guizdd Jobo o ailflas Jole jo (aa8s VY. A
2375 2t Lo ble oy o B 5 s
UVIVIS Jow yiogids il olfis Lags b b i
&b 0F- M 740 Job ,o Spectrometer 2100Unico

O (6503l B500-Cr B oylads aie 5] b,

148 Jlo Ve oyl (VD 0y

Oy S5 f}ua&mm@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1]

Caie Lles

‘d'\.‘s\hd}.\:uj“&ﬁjﬁuﬁ&fj){d;\r)é)jiﬂgshmd'\.)\f@)ﬁ Vo FY

5 PH=3 0 (AN Yo¥- 5 mg/l) o8,b s
@lizee lapley yo d 0 85 L oIV Q3 590
$lp S ams oo plis ]y Jolo @l ¥ S8 0l (o)
Oleaily adgl 59,8 Galize slacdale o Lil> 4w o
el Cawd a4 oy Al iy
ol |y Bd> oL 9, 2 b e f:’l’ Vs
oobed pley il b Gl aw 2 gl a5 wes
slp g wbs pals Bl plen) el SO 5l i
Voo Sleadly @z B VO ey o B3l 6Kl s L3l

A el duo o

1u
]
ol
-] it |'!I$
ET] Al
L LT A
w
il

13 N 43 fil o 120
tJ-ﬁ.s-L"J whbal aj

b B P38 Sl (DU s Oloj B ~£ Sl0gaT
T S Salxo JI 165! Foi dw (St I 05liw!

Loy gl i sl 5l Job> mbs
@ a2y b &S aD e pignl Gl I slitl
5l pey,S iz a5 0gd e sadline wasliwwsd @l
2553 el R IOY (Kian s b liis b Jas
K sl R A 5 (B3l 595 sl R= /R ol

“A-;SGA ‘.” ...

> b a5 o plasd, il 335
530 Uil b emlis el ool .l ot 1 ¥ S
S sk /Y 390 Jlake ;0 QI g45 A p aS g5 9bay

B2 oo sl |y Bis sas 0 Al leadl

f g
1]
L
- =1}
%
K L I
- sk
Ao wt ot
—_
= el
i
U A
i1 n2 us ud (=] K]

(ol bt e el sl ad

b by i pg 5 S 7 9 D3l 590 Wi -1 sl3905
T sl Salxo il 155! Foi dw (Sl I ooliiw!

LI}
=l
Tﬁ il
A B g ol
3 i By, et
; =
&l
f

5 10 20 3ik 40 a0
L o A oy Aty b

b b s p3 7 B Iy 4l il i -1 S
T s falro il 155! Fo5 dw (Sl diutd I 05liiw!

)90 s 0 (b b il pg,S adgl clale S0

pesS adgl glackle o Bi> LIS 55, p anlllae

140 Jle Vv oyl (VB 693

Olowind y (K3 f,m\iw\mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

25808 Loy e o)) (Jeerws

Jol 4> 50 Saaww 1
- 05
) o QL1068 + 3G T
ais ! sy i . 1 we 0071715 d
1 1F <1540 4 5 b % / .;nl.m!:‘]hlﬂalih- b e
10 4 i L it -
' 2 el e
§ = : < b < e OOmae0In
& = PRI LE054 I LER, .
_g .- 3_,' | 2 n.-'.!l'|1‘ o E -1.5 3% 'y iz a7 Jal
N 4 8,0, .0 oy 1 — Linear s 8
L ™
¥ M 5 ® ) —Linar { 48
i = 008975+ 11958 i'\" ; o
£ 1o 02610 3 g —Limear | J ot
s 3! 0¥ 2-0
(VI S S SN S | QO - 1) s E s l. s
! R =05735
Timi ffrén) 4
Time [min)
@2 o ignl byl
Pseudo-second-order model Pseudo-first-order model
)}f’-’f}" Qe k1 R? k2 Oe R2
(exp) (I/min (g/mgm (exp)
(mg/g ) in) (mg/g)
)
olew ,. 0.0 0. 0.03 9.36 0.9
171 5213 74 907
ey e 0.0 0. 0.00 16.31 0.6
283 9077 114 3 191
S 1) 0.0 0. 0.00 11.14 0.9
232 9735 67 8 619

9 #9530 e 45 0l bml 09,5 L ooy cul
gy 90 (pl 92 Lol dales Bis lewsly alS
50 eddolel  (Solwlg mSIl adls (69,m sy oo A
ot slagm adls o 5l FIlE Sl
Sleasly o8l o el ol g oo lass ,o sakoljl
S5 aly gapwl SlpH o b il ey S Sis
[V#]
&9, 39> Sldllae ,o Karthikeyan 3 Namasivayam
p9,S  dx a5 Wb

ol il sl

» -
.

e 7S syl (S PH ol alp o

PH )3 (d,b s pg)S Bdo (el 4 az g5 b ounl
@l PH o allise ol 1 Soml QLB
5 oxd h golia Qi mhe )0 S9rge slansgn
cle ol ol 45 39 e e b sl L3l law
Sl pg,S ol o Sbiuly xSU 43l (59,5 ol

Code lagg o9y e a4 ol g oedle 5 dad 0

6‘443‘0 63)..4 suél} c.]a.w )‘ 6..\.....»‘ pH ) o..\.....n)b—‘

148 Jlo Ve oyl (VD 0y

Oy S5 f}ua&mm@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

T lad ghowe 31 2B 25 p g8 Bl 53 55K Glod 2 THS oy ) - FF

Oley IRl b ol gy aw ya 0 g wes e plis
b oo pmals Bis lewsl) el Sl i wles
&Sl gleaasie e 31 S pgnl el
;&L..?bo 6ng_)ol.‘> SS9y » ;9.1...790 6Lbo..\...>y—| u..\? Ls‘)"
P95 @I (Kred coyd (owyp b gd e oolitul
aS’ 28b 0 g oo 5ol sldaus (59, p (Sud b i

=

S 25 4R

S awd e ol ol gasw 5l el mlbs
Bl> j0 Jhe ol wilyi oo 56Kl g5 A slaaiis
odleay il ol Glalume Gl (dibid )8
S5l g ool Hlews «sjlwonle] Hlas 5l Gl ol 0,8
5500 Sl b alio 1o (1 005 5 009 ;)] cany3a
Wl Cogdgl Gl eoran 5 b I
e ple gl Gl cpl 0,Slee a5 00,5 o olpiion
D55 I oy )90 o (S
ELIELER S

tnS g S oy b Jole atlie
L ohassle (Sebp pode o iils gemisls Olados
adlie ol Bai s ol 0-VY e o boojle s
5 Slieiod Sglas 1) 093 ol 5 585 by inn
Sl am phaile (Sbp poe olStils (5 55Ls3
ol 5o mmzren S ls o el Jb slacules
SoS b 4y g cnl )0 5978 2 4 S Slnse alS

20,5 oo ST g padd wiles S

Logodg Jlaie VLY oV plypH o o8k il
Gl pSetir Hoba e plawily ol Jlade all
DA W] wb oo
590 ke ol wnld 0 K0 e bl SO
Las aeo e s VO Ss jo mls &5 el Qi
obaily (L3> g4 ¥ oo 0 Q3 jeo lade i3l
Sloodly s s 4Sg b e il Gis
FA dga> Sleaily 0,5 o)) Qx> lade b axdllaes,ge
fF QA jlade b aS Sise,0 g o cdalin dwo
4 5 e I oy WA 4 B e o5
e Pl o2 e eodly ke Gl L oSy
30,5 IV adlas cpl o LA je0 A laae 1A
i el il ab 38 5 s sl dea
oIBl ol s a5 il mhe Gl cle w
Gilwlaz g 05,5 Cax Sblg a5 sl b slaolSl>
50 Pahlivan o5 i ,o [VA] sitea Lo 1) ]
S Bl pg,S Bio gl ol 5 38 90,5 Cewgy
Oledily (3l e iol8l L aS slo lis w,S eolaiul
Ol 0 aS CaS lgiee ecnlple [V] wliee Rl
) @ Ol &5 6,500 me Jelos 5l (So o
oo VT adyl clale @l s was e L8 Lt cou
ol o ¥ ojled S8 @ axgi badl s edighods
30 Sl el die Q3 dslllas ol o F jloged 4

Iy ey do Gl w@ads 10 wled by Suw

148 Jlo Ve oyl (VD 0y

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

25808 Loy e o)) (Jeerws

References

[1] Mahvi AH, Naghipour D, Vaezi F, Nazmara S.
Teawaste as an adsorbent for heavy metal
removal from industrial waste waters. J App

Sci 2005; 2: 372-375.

[2] Albadarin AB, Mangwandi C, Ala’a H, Walker
GM, Allen SJ, Ahmad MN. Kinetic and
thermodynamics of chromium ions adsorption
onto low-cost dolomite adsorbent. Chem Eng

2011; 179: 193-202.

[3] Thiruvenkatachari, R. Permeable reactive
barrier for groundwater remediation. Industr

Eng Chem 2008; 14(3): 145-156.

[4] Park S, Jung WY. Removal of chromium by
activated carbon fibers plated with copper

metal. Carbon Science 2001; 2(1): 15-21.

[5] Alvarez P, Blanco C, Granda M. The adsorption
of chromium (VI) from industrial wastewater
by acid and base-activated lignocellulosic

residues. J Hazar Mater 2007; 144(1): 400-5.

[6] Schneider RM, Cavalin CF, Barros MASD,

Tavares CRG, Adsorption of chromium ions

in activated carbon. Chem Eng 2007; 132:

355-62.

[7] Browski D, Hubicki Z, Cielny PP, Robens E.
Selective removal of the heavy metal ions
from waters and industrial wastewaters by
ionexchange method. Chemosphere 2004; 56:

91-106...

[8] Ghanizadeh G, Asgari G. Removal of
Methylene Blue Dye from  Synthetic
Wastewater with Bone Char. Health &

Environmental 2009; 2(2): 102-12.

[9] Crini G, Badot PM. Application of chitosan, a
natural aminopolysaccharide, for dye removal
from aqueous solutions by adsorption
processes using batch studies: A review of
recent literature. Progress in Polymer Science

2008; 33(4): 399-447.

[10] Gupta S, Babu BV. Removal of toxic metal
Cr(VI) from aqueous solutions using sawdust
as adsorbent: Equilibrium, Kkinetics and
regeneration studies. Chem Eng J 2009;

150(2-3): 352-65.

148 Jlo Ve oyl (VD 0y

ow,ésﬁf}m&mwu


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

T lad ghows 31 2B b p g8 B 53 5 5K s G THS (s V- FF

[11]

[12]

[13]

[14]

Gholizadeh A, Kermani M, Gholami M,
Farzadkia M. Comparative Investigation of 2-
Chlorophenol and 4-Chrorophenol Removal
Using Granulated Activated Carbon and Rice
Husk Ash. Tolooe behdasht 2013; 11(3): 66-

78. [Farsi]

Zazouli M, Balarak D, Mahdavi Y, Ebrahimi
M. Adsorption Rate of 198 Reactive Red Dye
from Aqueous Solutions by using Activated
Red Mud. Iran J Health Sci 2013; 1 (1): 36-

43.

Zazouli MA, Belarek D, Mahdavi Y.
Application of modified red mud for
adsorption of acid orange 7 (AO7) dye from
aqueous solution: isotherms, kinetics studies.

Health Rese in Community 2015; 1(2): 1-11.

Zezoli MA, Ebrahimi P, Bagheri Ardebilian
M. Application of agricultural fruit skin waste
remainders in removal of Cr and Cd From
aqueous solution. The 1st international
conference and 6th national congress on waste
Management; 2012; April 22-23, Mashhad,

Iran. [Farsi]

[15] APHA, AWWA, WEF. Standard Methods for

[16]

[17]

[18]

the Examination of water and wastewater.
22th ed. Washington Dc: American Public

Health Association; 2013.

Ren J, Bopape MF, Setshedi K, Kitinya JO,
Onyango MS. Sorption of Pb (Il) and Cu (II)
by low-cost magnetic eggshells-Fe304
powder. Chem Ind & Chem Eng Q 2012;

18(2): 221-31.

Namasivayam C, Sureshkumar MV. Removal
of chromium (VI) from water and wastewater
using surfactant modified coconut coir pith as
a biosorbent. Bioresour Technol 2008; 99(7):

2218-25.

Karthikeyan T, Rajgopal S, Miranda LR,
Chromium(VI1) adsorption from aqueous
solution by Hevea Brasilinesis sawdust
activated carbon. J Hazar Mater 2005; 124:

192-9.

[19] Kakavandi B, Rezaei Kalantary R, Esrafily A,

Jonidi Jafari A, Azari A. Isotherm, kinetic and
thermodynamic of reactive blue 5 (RB5) dye

adsorption using Fe304 nanoparticles and

148 Jlo Ve oyl (VD 0y

ow,ésﬁf}m&mwu


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

Vo ¥V

25808 Loy e o)) (Jeerws

activated carbon magnetic composite. J Color

i & Technol 2013; 7: 237-48.

[20] Pehlivan E, Altun T. Biosorption of

chromium(VI) ion from aqueous solutions

using walnut, hazelnut and almond shell. J

Hazard Mater 2008; 155(1): 378-84.

148 Jlo Ve oyl (VD 0y

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.11.6.1
http://journal.rums.ac.ir/article-1-3454-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17353165.1395.15.11.6.1 ]

T slad s 51 (28 b 2 05,8 DBl 3 5 Kl glasiad (2 TH ()2 V- FA

The Efficiency of Grape Seedsin Removal of Hexavalent

Chromium from Aqueous Solutions
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Received: 24/09/2016 Sent for Revision:19/10/2016 Received Revised Manuscript: 1/1/2017  Accepted: 16/01/2017

Background and Objective: Chromium (Cr6+) is a heavy metal which is present in industries sewages
likecladding, mining, and in various concentrations. Cr6+ compared with Cr3+ is so toxic, carcinogenic,and
mutagenic. Thus the aim of this study was to evaluate the efficiency of 3 types of grape seeds in adsorbing Cré+
from aqueous solutions and determining its isotherms and kinetics.

Materials and Methods: This was an experimental study. The seeds of the three types of grapes were used as
adsorbent. In this study the effects of different variables such as pH, initial chromium concentration, adsorbent
dosage, and contact time were studied in a batch system. Measuring the concentration of hexavalent chromium
was performed using a spectrophotometer at 540 nm.

Results: The results showed that the removal efficiency decreases with increasing pH and contact time.
Alternatively, by increasing adsorbent dosage, efficiency increases for 3types of adsorbents. So that all three
types of adsorbents in dosage of 0.3 mg showed 80% removal efficiency Also in the initial chromium
concentration, using adsorbent in dosage of 0.2 mg/L in the pH = 3, the obtained efficiency was more than 80%
for each absorbent.

Conclusion: According to the results, the grape seeds can be effective adsorbents for the removal of hexavalent
chromium from their aquatic environment. Likewise using this adsorbent is much easier and cheaper

comparedwith many other natural and artificial adsorbents, which marks its priority.
Key words: Grape seeds, Aqueous solution, Cr6+, Adsorption.
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