[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

O35 96 T (5 5T Qe ks (5 jludans sl 31 i b5 G g Dk
%c‘“l /:

Yoo o a Y sy e Y. Voae (s
L 5 ¢ (s 800 (a0 30 ¢ (ps0) (Sugo dans ¢ iAol ulse

02132
el 45 5 515 dr 5 5y 50 sl o DU (b 3 08T O3 b a4 anis oSS I K S5l ol tdodde
ST gle Sl s YL glacbile s 358 o gema Lo Lame 53 omal lls Glaedt VT (S Olpe & 035
53 Bl or Sty S Glag 5 5 S g (e Dl (Sl S Sl 03lial b ¢ pmbline 8T D)3 5L 5,05 5 s
3 $6 2T (s G ol il 3 Con 3,8 513 eslisul 5550 (gnio SSB I 08w DIk Do 5 J 28

A2l o OT 5 e sl bl 5 KT gl e gl gl SIH(VI) (285 25 058 Do 3 (bl

Lyl Cov g gl daoe 53 2,5 a5 93 AT 50 IS 0031 L 5 J5 - e iy Sl eslid b ColegRe D55 56 il b))
5 bt s e e shome PH e 87 ad sl Sl o33 bl Jols o715 T3 nl  S3e Jolse ST e i 8w LS
35 kil o wles Ol

ColegSe D33 b it e 8 e Ve psS adsl ke oY Uslae PH Ll 3 )3 o7 das e 0SS G oy (slaecil clavaidly
238 o od (V1) 053 Ao y3 AP g 4ids 55 533 YOH Ojen St 5 4iE 0 plad Olej 2 rjf\ 5e3beds Wy
sXRF XRD (slaolans 3l oslizal b 35 LOT Jowsily 6 5 0511 e85 g 0033 skl Jald ods A 5 55 b Sl st
455 - Zeta and particle sizer

SV )p S Sl ps @V (2 (15 ColegSe (s 57 D53 56 oS3 55 g0 (6,8 4 a3 ol (Lol 51 18 8" dor
3,503 Ko daly PH L Coldo Olekl 5 0352 (5T glee okl (iluard glacley

ST gl ol iluad ol (slag&e D3 56 (b b s oS b oo iSOl Slaoly

imi il £o

AY/8/Y9 Ao i AN callis S5l o
o bme cblis lojle lwg (s3l6 (claossYl doude
G b pgyS Iadiged pljl (Su ol 0ud e S T
(V) ol ous aidliss 15 by oS ot Slegsgell ool S ol oluls Bis

ol jlme polie &S (gysb Al ) laee

bl e oleduol (S5 pale oSy p3 (638 dlafte )0 gl dl Ll ol dlie oyl %
Ol @5 b 08 1l (Kb pole olSily cudligy 0aStily dlame Cudligy 09,5 bokisl 5 leduol (S psle oA wny ) bame Cliiod 3 po (68 (ggoedily
(g5 odimgi) ol (ool (ool (S pole sl () bapme liid 3950 iy ¥
Email: amin@hlth.mui.ac.ir
) olisle S ol Bl gy ol 30 09,5 lsbiwl ¥
ol ladel (el (S pole sl iy lazeo Slaiing S po ol -F

aro VAR aali o 5 /i S/ Do pllss Doliiond ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

CologSs D3 5 o g anio by Sl ey S o

cnl 55 o)Ll 503 o) 5l ilews 5 (plié il
P g Ml 068 Blo > 2Vl 2L 5] en i,
Oligss s o Gwlidl ok LS ) daad gladg e
Sl g g Rl by, Sl edlitel caa o3
T B R e L ]
ol gl eoliwl wiS o WU o] clidos o
15 2] elteaST (5) sl NS apiss 3 CylogSo
5 o Ol ada gl il JsSUge sla 5o 8
b 51 oolitel gy SIS 4 ML o ol 4STeyal,
Bl gly ) sblie cle @ ologSe (ublize @)
Llie cpl & sl a8\ )3 dalllas dyg0 (i l3ls
obj slde & S5 —Jw ey 4 Mg el =Vl ole
5 Vb fhe gaw (uily cle 4 Yl (o Gla clbB-Y
el JiSly @y plsl Y 0 69y p da clag e
B bliie e bug ol s —F
CuiSe lyd gl sl dmy nin Job jd (V) ail e
Cunrj baes Mol aiej )3 (3L slagiaghy (FEsOu)
el gl (Jlhe o 4wl oy olaid! 358 |,
Gl L g Ll gl calie iS5 SO lgie 4 cuiSe
(Cr*" 4 Z? "Cd" CU" Ni%) i o3l slo s
I sloosa VTl (S5 093U o5 sl Gizpen 9
ohlary Yuan cliess cuol oad z8ly oalaiwl 3)90
CaiiSe @lyd ol b ot cuati lidyge Cige a5 2l L
il 4]y b i pg)S 5l p)S e VO cal 3B
4 Clidyge Cige & Jbb 3 A5 Bls g8 (jg Sl )5
o pe)S J pS ke VeIF Qla 4y 0B L Lles
(A) 28lise 393 0139 Jl o5 lil 4 )b

S gb Sy G epp pb G Bua
Gis 5 J5 = Lig) ooy (FE0s) o1 4Jg5 (udbliso
il g Siittin (Jato slacluy I (3 (RS pg S

Lagdy,
s s il clo S g

VAR asl e}‘)/v.ifh Jl/ s (3\.12 Oldise dloes

o3l 5l i o g g by by 4y S @l3l8

Sl G S a el opl & Blods s bae 3l
IS il G S (V) cwl end s
baoo 53 Canpdl @8> lagby) b cuts )b 5l pg)S (V)
() 28,b aw pgySeosds sl Clls 95 4 9 395 o0 )
D pe)S wede 8l (VI) bl (i3 sy s
9 Loy (o sl g 1S (0 &8 o b > (8
Copow oyl dw pg)S oS Jlo > il litee
b g lwsl Codlw p pgyS 13U @ asgi o)l (eSS
5 Slo Bl ) pg S e )l (0L Cuod] Cum
el pgyS 33,5 (i Slibbre joy cuw Slgi oo (LS
Oloslw e o 4y g adS WS 3 Slas j IS sl
sk pi8 poyS 039 ol e (WHO) cuslage Sl
Sy ods duog e Sl .l 03,8 b sl o 1,
Slaggsg g 3,lk] duwhe bawgi Saseldl Ol jd pg)S
ale () Wbyl 3 pSdee /o) olpl e
Wario > HBliee 55,5y 9 A5, Mg g ey £
pie cle a ambliae @l buwg oo jlulis
Jo lagdy) plo ) dg2ge blue 5 OASIe 924
@5l ores g (B (gl b g o il ¢ pgelilid
Silolis 5l e gaw & gy i S G5
dl.mu»s) (\“) Cowl WL.A 9 U9LLM )lMJ ihoA;..g‘\ﬂ
ogdl pis pgS oSy Sl ylp (S8UsS
byl il poyS il A8l drwy o ML
5 (CrO7) clogs slogyssl pyp & oS 5> Vgane
il oslizal b sy 4 g 5,03 3939 (CROF) log,S (63
slasie pole Jb )3 (8) WS o g c(Jgene by
SLONSL I (i s glal 5 Bl oL
bbyy onl dler jl & wgdo aB)S I8 4 ixio

(e o2 b)) (hed Sid 4 e

ars

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

OLes 5 isulds ule

—sloged (slas ol ol 0 5 Niel Cusd @ ylegSe
ebliie e S by CalagSe o 4 bl
VAR RS

@ pladl g ad adss @l g9y Joloee asdl
Vb ogs b jhie Of bug ond aJy dlge (gguditud
Suis g ad Sl Wl 5wy coleg 0 9 )8
e o ol 1y ader ol V S L(A) W )8

FeO, + 4H,O — 8NH; + + FeCl + 2FeC}
(1) o)l dslee  8NH,CI

Sobpdigai [y
bog 3556 bl gy 5l agialesl ploxl agon JSSgp
855 5 5 b 3,8 4ns Mini Tab 58l s 51 osliz
il LM oy PH ulad loj Jols 59516 s
b yeSl Jlan Hliley w)d gl clle g gy S
ool V8 Joitiie (odaw 95 y956 93 5 (daw

FeCk, 6H,0+ Fes0,
—>
Fech, 4H,0

Pgwy o0 S

> S sl

IS 1 gu

5= sy B J calagSo 03 56 g ol o
P ojleds dolre > ond 03l L olewd LSy cow
shie OF 5l ke Yoo iyl S ans olKibel
955w WIA (Sl Cuoglin b 1y i o0l50 eS|
b lan (gt I Lawgs dddy ¥e Do 4 (pogres
295 S Y Ll b 58 5518 ) OIY e g
045 blseo on L 4l ey 93
b odeed Jolomo 4 5y B & (Jb > e
@ Ead g BAb ST CtiSe ) e 0D Sigels
9 2y9] Cowd 4 jolate 4 deld) )3 053,S p3905 iguy
o )d A T L edd Sid cuiniKe @l wolegRe o J;
Hlid balyd jd g o5 ol YO+ lod o g L bl
ol 6b U wad ob oyl celu ¥ Gl 4 yiuod]

Uy oot 293 &b ali

‘N

dadllas (al u culegSe i3 930 aalgi Jalye Jgi o) JSib

ayyv

WAS el o3 9/ ot Jlo/ Sl o3 Dl ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

CologSs D3 5 o g anio by Sl ey S o

Gadal ol ya euldiiul gy g0 slaoKiius Giladio ) Jgaa

oKy Juo oKy ald

LT g g

Seron, AlS- 2100
(South Korea)

Malvern
(England)

S4-Pioneer Bruker (Germany)
S4-Pioneer Bruker (Germany)

Particle Sizer

(X-ray Fluorescence: XRF)
(X-ray Diffraction: XRD)

Scanning Electron Microscopy-Energy
dispersive-X-ray
(SEM—-Edx)
Zeta Potential Meter

90 855 P3N oS 5 Sae 5 g
B Jaewliy g 5Ke 5l
o153 950 eslasl s ,Se )l

ol 4t il 518 (5 e s Sl

oSl sl il g

Inductively coupled plasma optical

Ultima-2 Jobin Yvon, (France)

emission spectrometer
(ICP-OES)

pOOS Ul

ool o ool i Y S s adllas ol 0 colegSe
dalllas cpl 50 oolatwl Dy90 (solKiwd Clasuiv ‘yuistes

ol o )l Y Jods jo

Ladisls
ol 2 s cilagSe Sl sb S 5l Jols s
P b s p)S dile cbeble Gis s adlas
2 590 YA+ bMA] e o 5 PH (polod loj 5l (slodgamce
0 03)91 OLY ‘_51.5)1.)94.) 9 \'“9 A ‘SLbJsb ) 4\.5.;.9)

Cw|

ouds il 93 (FE03) al wawsI XRF 5007 dasis ¥ Jgaa

S 3 (o) clale
Fe0, 4¥/va
CaO </YAN
P,Os <[\~
MnO /- 0F
CuO o[o¥F
SG; -]+ ¥
N
Zn0O
¥/¥0
LOI
Total 44/AF

DMJ)‘LJM Lo g%é@ Clmseiio
(T plio Cluy 3 ()b (b pg)S clald e3gu0m
2 Gl odd (5155 5 0 p 8 Lo Voo BY e dgae j0

glo lacle ) dpg bl b pys clile
235 (il ()]

el s,
B o dp50 oS Bl 3 sy )y $L L)
o 15 4025 KoCOy s 3 oS ) Jskowe Il .8
Aol Cand a Jolxe cpl )l pgyS dilite slacd,
3 PH olaygiS 1oss b g diwgol &ygo 4 by yioles]
@B Yeog Voo¥e b Wle slapyle; A 5V &V yolio
S 3 p S Yo g Ve e e gy 4l slackile
Ojed sceyw il 1 )50 9 ) clajed b ld gl
8,5 ool 4By (D jed Yerg Voo Nev -

rrbliie Gliee S b Gilojl ya el e
poyS chald 5 a3 colaaSe @b gl (gilulir 4 pldl
ICP- oSt Lawg 0k (sjllis Jobxa 5 osilasdl
4 @l plsebl plale 4 5 s OES

I g dg ol g 8 1S5 b 53 el

VAR asl e}‘)/v.ifh Jl/ s (3\.12 Oldise dloes

arA

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

CalegSe D53 g o o Sl lps S ol

9&.33445:\34)9434\"“=Q§mc.\.cf.u3pH=Y‘Jl:dJ.\NS\ c.\h'.liL)F6203C4|J&‘93C\l,\g:ﬁdb}ldualaem:\'d‘gg

‘5‘)\&97 C:gl.ua ouLl ‘5‘)@4:\.\.&

Voo O Vo

(A 59 pSslo) p g s clile

YE £ /5 gty INE IR

o Hd (DA C,LA_\:I‘_)

Imageb-1

ert=155

Cursor=10.285 kel 2 cnt 1D =Re b2 Tl a1 Ga kb1 Auln Ga kb3

Window 0.005 - 40.955= 4316 cnt

0

F&,03 31 EdX g fiSuusl —7 3 0958 023 3 0t~ p 98 i 5 Jud 8l ok sl 93 Cuslage oly3 63 51 SEM jaglusi :¥ St

pIUS i jlass

arq

WWW.mui.ac.ir

VWA 4.l °}.’J/rj“‘:‘ Jl/ CweDw Cuaa Olddse dloes


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

CologSs D3 5 o g anio by Sl ey S o

bug oo gadg @b gl pogs 5 aluld g 48 1) oud g5 coleaSe @lyd 6l gl ¥ S
b5 Jamily 03 jascine XRF 5 XRD (slaolKiwd Jhd e o lis ] oud and SEM S g,S0
W3,5 (655 03ll g o —FIOA ons WJgi il S Foglb FO =Y+ odguome 0 ol Mg @l)d lawgie
100
90 -
-— — — —
80 - —_— N a
?5 70 -
"3') 60 - o —
A -~ *
) 50 -
9
340 - . .
3 o—
30 -
20 -
—=— pH=2 —&— pH=5 ——pH=7 —e—pH=9
10
0 T T T T T T
0 5 10 15 20 25 30 35
4a30 (b3
Cr =1 M/L oud asd g5 s (AT wsest & 3 3 3 ouldieal b s B i p S Bia T8 PH ol yuass palior jlaga
Fe,O3 1 g/l
’UT 700 —
= |
S _
o 600
\L-)/ -
42\ 500 —
-m :
8 400 i
E 300 —
| AWWWMMWMMWW
Sample Identification and Quantification
Line Color Compound Name Formula PDF Number Concentration (% W/W)
N Maghemite- ITC RG, syn FO; 39-1346
ouddi asl 93 FE203 il 3 g3l XRD 1 S gy ¥ s gas
WAL a0 5/ e S/ CanDlas S oliins s qf.

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

O 5 sulis ule

84 -
e
9
B
476 -
1 .
:1\ A
1 .

68

——50rpm —4—100rpm ——200rpm —=—300rpm
60 .
5 15
4yl

Gl yd 93l 3 oaldiedl b by ik a S Bia T IS ShaKing cas yuu ol juais yuil 0l gad
Fe03 =10/l Cr =1 my/L oudi aal g3 dews (a7 daras!

A5l doyd YA D]

S $b D g Gjen s Slyds I ool gl

oy S o Culag S
D Jlagei 3 pg)S Blo gl pjen Co s s
&S WS asie s elel ol oad ooy Ll
2o T g Voe ee e Cep 3 pg S Bl I
g VO VY e dods (i ddBd Can yloj 5l dn adBd

&,

s
Jold Bados ol )3 0ad 03y I 4 Sl 5U sl S
—FION U5 Jomiliy g yiogil Fe=VFe dgas )3 0,3 ojluil
zeta potential & particlesSues bwg &5 g o
polis g Jhun,S Hdle sl e Wb s SiZEr
o XRFE XRD lwy iy 4 ol ssims S5
Sylailiwl b oF bses j0 ol edb ol sy A

aF)

5 CologRe &y o pg Sl (¥ JS5) SEM jglas
Db oo lyd gl (g9 0 pg)S Ll o1 2l o 48 S

S 56 2D 0 posS LB Oy I Job gl
PH= Y, o Gis 1S 1 poyS adyl cdale lpuis
Ojed Gy g ColaRe )3 gl yu) o p)SY clale
s ol oad odld L Y Jods j0 aldy y ye0 Yoo
Gls lodly gy e Ll b o8 s e i
RSk Voo jladile Gl b b jials
s Wb e pials aopn YA 4 A 5l Gl les]y
ald gb bl 2 e » PH Sl Jobs
Ll 4 w3 e L (¥ Jlogel) pg)S Bl > ColegSe
@l polel p b (I PH (Eals L op)S Sl
DX PH  posS s LS & 13,5 etk Guios
MW A D iy 4 wled loj adds Yojl e 4 Y

WAS el o3 9/ ot Jlo/ Sl o3 Dl ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

CologSs D3 5 o g anio by Sl ey S o

Gl Lol s e ol gl (VY Wi Liald
Sl 28 Vb 4 addy 550 Vool e G
H U Lowg on plos] Sldllas (8 jl3ge3) 2bise Lial3d
Slesly r5ai ey RIS L S 5,5 it oSong
bMB] ce yu Giol38l b o Gl S Gl Bls
ol el Caz cpl il g 3980 50 4V R el
o Jisl oy o3l @l GLbl 36 4Y uglia
Sbceyw » & 8 Gl oezen (0) 25
$U (A0 4 3 9 3,5 o ol (gt 4 DS ol
5 e Gl ple o caslio 5 e b 4 Sy
Bo ool poys b Xl oo gshw I olacuend
Wb oo ials Bis lasily o A8 o

as ol ol Ky YUAN bwgs o plosl aslllas
& caiSe oy gl L oad gl sbhasgly Cl>
W spio il i g8 o 53 gl e b
Cogll Sdogihd o 4 Cusd sl )5 32 )3 p)5 e
L I I R N
(Y) i

aS wmd o i adlae ol odel Cand 4 @l
ol 1 b Lo i i S s ples)
5 ooty eVl 5 35 s3b5 (Soudy PH L ot 3l
2 590 Yoo YL bME] Ce yus g aaBd Vo oy o Y PH
od] ) Gl |y ColegRe Sl)d b el Cawd 4 diidd
Dh9y S glps & e ixio GO Sl p)S Bls caa
$U gl gilolia 9 Yo 2l Gl @y g oolo e
Sl )3 oolil 5yg0 LML Ol Cario p> il

Sy g S
ome YMWF o)t b bl s Jobs dlis )
adligy 018l gl 08 5 Sl pyme Cugles
oy ool ol (Sbp o ple ol

33,5 o (10,5 ol S S aiS )

VAR asl e}‘)/v.ifh Jl/ s (3\.12 Oldise dloes

o 455 a8l 5 il cdlhs e 4 FeOs
XRF 50 mls olol 5 idle 6,500 i )S
loyd A dgds ol Mg Gl gl oeld wo
(¥ Jgz) b

2 50655 Gloj 1 pg)S L el weuST b gl ST
Cla Loyd A 3905 05 0 Gygeo PH risg 0350000
@ Ll ol g 20,5 e pbsl (ESTy Jgl 4ids 93 )3 )8
23k culegSe gl () (o Cla Sy W
Cawd 4y sl PH > g8 Blo o1 o2 (0)
cbale 1) b e Lials Bls ST Pph iol5bl b g sl
rl om <y el g Wb I ol 1> OH (s
sloole gy » ol » CROT (lagy b by
5 dung cldlas 33,5 o oal 1S @l gl b
Chd $b aw 3Sles (SoSe b dhl, p olles
PH ;> a8 by (lis ¢ ad)b (b pg)S ol 13 Colere
cel CologSe Clpd 35U gy (rlaw bple ol
(V1) Ssdn pg)S (raw ol

03l LS 58 o) eng HU bawgs o pbxl clalllas
s (D) b Gl Bl plesily PH il L oS
Gls L5 &S wob (L 5 o) Ken g Wangollhs
e @i (V) 250 b PH il L pg)S
ColagRe @y gl csls" lge L o Ken 4 Hajeh
oS wob gl g "ol g Sigdew a8 cas
(M) b il PH ol L pgs Sl plasi]
LS &S w3l s ains ol 5 ol ol pysizmen
aolllan 3> S alasy o adgl cdale b (V) pg S Cois
& b s )Ken g Wan Ngah lwg sad sl
Al (V1) pgs gl clale ll b Sl o
2 ) cdals Gl a8 pasuie grizmes (V) Lo
Gl LS dguy el (395 03,90 odle pb L ]
o> s ylSan 5 HEN Lawsgs 0 plosil anlllas 355 o0
Glo o], wolagSe @l gl clale gl | &S

QFY

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

OLes 5 isulis uls

References

1. Barquist K, Larsen SC. Chromate adsorption on bifunctional, magnetic zeolite composites. Microporous
Mesoporous Mater. 2010; 130(1-3): 197-202.

2. Wan Ngah W, Hanafiah M. Removal of heavy metal ions from wastewater by chemically modified plant wastes
as adsorbents: A review. Bioresour Technol. 2008; 99(10): 3935-48.

3. Wang P, Lo I. Synthesis of mesoporous magnetic -Fe203 and its application to Cr (VI) removal from
contaminated water. Water Res. 2009; 43(15): 3727-34.

4. Rahmani AR, Nourouzi R, Samadi MT, Afkhami A. Hexavalent chromium removal from aqueous solution by
produced iron nanoparticles. Iranian Journal of Health and Environment. 2009; 1(2): 67-74. [In Persian].

5. Hu J, Chen G, Lo I. Removal and recovery of Cr (VI) from wastewater by maghemite nanoparticles. Water Res.
2005; 39(18): 4528-36.

6. Li H, Li Z, Liu T, Xiao X, Peng Z, Deng L. A novel technology for biosorption and recovery hexavalent
chromium in wastewater by bio-functional magnetic beads. Bioresour Technol. 2008; 99(14): 6271-9.

7. Borai E, EI-Sofany E, Morcos T. Development and optimization of magnetic technologies based processes for
removal of some toxic heavy metals. Adsorption. 2007; 13(2): 95-104.

8. Yuan P, Fan M, Yang D, He H, Liu D, Yuan A, et al. Montmorillonite-supported magnetite nanoparticles for the
removal of hexavalent chromium [Cr(VI)] from aqueous solutions. J Hazard Mater. 2009; 166(2-3): 821-9.

9. HuJ, Lo IM, Chen G. Removal of Cr(VI) by magnetite nanoparticle. Water Sci Technol. 2004; 50(12): 139-46.

10.Jung Y, Choi J, Lee W. Spectroscopic investigation of magnetite surface for the reduction of hexavalent
chromium. Chemosphere. 2007; 68(10): 1968-75.

11.Khajeh M, Khajeh A. Synthesis of Magnetic Nanoparticles for Biological and Water Applications. International
Journal of Green Nanotechnology: Physics and Chemistry. 2009; 1(1): 51- 6.

12.Shen Y, Tang J, Nie Z, Wang Y, Ren Y, Zuo L. Tailoring size and structural distortion of Fe304 nanoparticles
for the purification of contaminated water. Bioresour Technol. 2009; 100(18): 4139-46.

13.Yuan P, Liu D, Fan M, Yang D, Zhu R, Ge F, et al. Removal of hexavalent chromium [Cr (VI)] from aqueous
solutions by the diatomite-supported/unsupported magnetite nanoparticles. J Hazard Mater. 2010; 173(1-3): 614-
21.

sy WAL 4l o /ri.."h Jh/ D (=Uz Oladss PIESA

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-205-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

CologSn D3 5 o g awio g Sl S o

Removal of Cr (VI) from simulated electroplating wastewater by
maghemite nanoparticles*

Abbas Khodabakhshi', Mohammad Mehdi Amin? Morteza Mozaffari®, Bijan Bina*

Abstract

Background: Removal of heavy metals from industrial wastewaters by iron nanoparticles has been much
noticed in the recent years. Chromium is considered as one of the important environmental pollutants.
There is high concentration of chromium in the wastewater of electroplating industries. Magnetic iron
nanoparticles are used to control and eliminate of heavy metals from industrial effluents through the
mechanisms of adsorption, ion exchange and electro-static forces. The aim of this study was to evaluate
the efficiency of magnetic nanoparticles for removal of hexavalent chromium (VI) from simulated
electroplating wastewater and the parameters that influence it removal.

Methods: The maghemite nanoparticles were prepared by sol-gel method through addition of two and
trivalent iron chloride in the water environment under alkaline conditions. Then the factors influencing
this process, including nanoparticle concentration, initial concentration of chromium, pH, mixing rate, and
retention time were studied.

Findings: The findings of this study showed that in the conditions of pH = 2, initial chromium
concentration of 10 mg/L, synthesized magnetite nanopatrticles with a dose of 1 g/ L, retention time of 5
minutes, and mixing rate of 250 rpm, about 86% of chromium (VI) has been removed. In addition,
characteristics of nanoparticles including, particles structure, composition, size and zeta potential was
determined using analytical devices such as XRD, XRF,pt#tmtial and particle seizer.

Conclusion: It is concluded that magnetite nanoparticles have high performance for removal of chromium
(V1) from simulated electroplating wastewater, and removal efficiency is reversely related with pH.

Key words: Adsorption, Chromium (VI), Maghemite Nanoparticles, Simulated Electroplating Wastewater.
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