=l | Cwodlw allis
Cdls y Jge sloizl Jalse Dlados 50 dlxo | Joool

YYV B YV Slrao AV el F o lads cpgu 0,90
http://ch.sbmu.ac.ir

b S g5 B by (gixio (b Sl g5lw plle g
T NS Loy gy < (bl yaal e FT g ke i gl (Ll iy [yl

! <l el oK e oSS wiubligy eaSiils clagmo Cubligy 4, byl ki IS (symiils )
u‘r" ‘u‘).ef ‘Q‘)—.’.‘ L;i“’f’ ﬁ5lc olidls ‘W‘A-éf saSlisls o WL—‘-@H oS0 09; sbewl Y
u‘r" ‘u‘).ef ‘ub.:‘ L;.m); (:5.1.(: olBzsls cislogs caSiils o WL—‘-@H (eSS0 05; )l.ioL‘;....»l Y

Olpl (Sop pole oBasly ciblagy caSisls e Cublagy gwdige 09,5 (5 > (U o>l 1 gt odinsgi *
olrl ol
jonidi.a@iums.ac.ir

WA L5t pdy g, VWWAO caigos )l icdl o &,

:allie Q.a"| O sl 0950
Banafsheafshan S, Jonidi jafari A, Rezaei Kalantary R, Esrafily A. Purification Method of Industrial Waste Water with
Hexavalent Chromium Removal. Community Health 2016; 3(3):219-27.

oS

gt 0l (sla T 31 b 5 i g5 chior i 555 T (1,5 e el s stallne ] 5]

'59_1.5: ol iils cilagy caSiile OIS 9 s_:T P ol.i_.i‘..lu)‘i 5o 6oﬁ)lf -k Gygo Lo axllas Q_ﬂ :é‘s.o 9 M9y
48,5 LS 4 Jld ()8 yed 59y 2 ST DlyS 96U o sl J5 e Gy axdllae cnl 5o 0005 plasl Gl l (S
b sl am b a e Al 59 b Cod g8 ad s (59, wenST = JU8 ()5 jd o jeeld jleslatal b g 0l
cdale .88 |5 aadllas 5,00 PH 5 o jomalS oo coa¥T oole cale Jolis b el )b 3G 1008 ,5 ags ¢ pudais L
P Ejals sla (g 0S5 ojlul el OF + zoe Jobo 0 (5 egig Sl ol aliwg 4 g S onilendly
A yatedio BET 5JUT g SEM i XRD IS L o

b i 5,5 il i w55y ST Jlab 8 b 15 15

Jo ulo Gl DB 4l G,k 5l opgS doddo

aieb Jol azyd ow sl oaV] sjr 45wl (s

@ (g G3lwsgs « S5y adgi () Blge g e S oun VT & ailys ad aS Cp QT 3l g Wed o (GO

Slag ;0 39250 £9,5 (0 5 F) 298 0 3)ls Of il
oS el g0 j0 Canb 0 uzmen g Sxio sl
b dglio jo byl il pg)S 09h (oo S8l +7g+T
915 Ol oo plp Voo Loyis (L8l aw oS

8l o s 53 gt S S o b sl
shls b sa¥T ol (Y 9 1) it Sbyhs [l 4

sl ol ol cadlss sl g raore cngy Ol ylas

(Y’) P


http://jonidi.a@iums.ac.ir/
http://jonidi.a@iums.ac.ir/

ARIRYA L)L"“‘JL AN O)Lo..:: ‘PG 0)3b

L§°L°"'>‘ Sl 4.1.7:.4 Yy-

5 omb e eberd G)lul Zn0 0 ce il e
Ll a3l o s 00liS 455 5 g9d oaiiSapns]
0325 Glp ONSB asal o e U8 leie @
Glae g JS5 95 4 g 958 (oo ool (S92
$U 358 (oo oolitul s 59, 2 09,5 S 2 b g
=y 4 YL mhe coluse glls 3les ZNO oIS
S eslaul g 28l o St (g anl oo o205
Oley Do axl ;o Wil (oo o5 Qi g Sl
35519 5k ean ¥l JolS ayse 4y oy sl SYsb
) Sl g ammlannST (65905555 0,18 cnl b
CecdB 928 45 el ol cnl b 057 (g0 D90
& Few 3y 2 (Sl g Loy o sl Zn0
S 5 sy wlal 5 ACF L(F) 0gd S you
s s Jbd 52,5 5515 9 JUd (S a8 (S590eSS
OS5 JelS 9 g 5w Jld (p)S SV gzl pgu
S @iz Cudib g Ol Cpols a5 wdl (e Jld
oSl Jled 0,8 58 YL Qs cusls ol YL
I, o jo oaYT L ZnO (oYL clale S JblS 925
5 ZN0  SoJblSed cudld oS 5 08 o0 o2l)8
Silwlaz g gdd &5 0 Cuale celh ACF Qi
Sy ol Lulpl 09 oo conlJUlS ol sl
Olesily o lp ax by, 5 Dol aha
g 0 ZNO e JBS 428 4y o0

O e Sueeels adg adlae cpl Baa nlple
Sew SMSB 5l pg 5 B> Cuz (55, SeST -8
arsl SO b ol dblgd anld 5l colasl b
D9 (o8 (e Rl B

Slgo 9 (09,

oBinlejl o (600)5 —golns Oy50 4 addlle
pole olKiaily ctlagy saSaily OB 5 Ol et
Gz Sl (S ek a4y oS el ol (S5
Jobee col Gl 090 bl 9 olse as Jold
oSty cole 5 (b (b S g, Sl
aS 0g o cols Jdow g 4 jo0 U8 Slis o]
o s ST Ly (6l s -l 0 o0l 55 aslol 4o
3,8 as only G eS8 51 (T-300) o5 ,S
89y Sl Jed sl ead oolatul Slend olge plas

oog 1y ol cblage Sl plojle il [ i
g3 el 08,8 a0l 1) sl 5o udyls b pg)S
sl oml JSs a4 ol glo Jsloe j0 pg)S odas
P9 Slre Sla bl (o0 Dleg ST (68 9 leg S
ligios 5 0 bl Ahe Loy o Simels] ]
Sl S e ) 0 0Y o les & ol e
Lg 13 a5 gl anlllae () Cond 00308 peass
5 s ol glas wl pll il e 9 Beaumont
ool g8 (5ol Gaeldl Ol Gl 4 a8
b Gopald] ST 51 a8 (9,5 b aglio jo win S (oo
U e 5 S e e 3,5 (o0 o0l (pg S (98
Gl ails o138l (6 Kadiz O yg0 A ot Glb s
5 olplas oy lis il Kes g Zhang aslas (V)
el Ol (e o0 a8 Globing, 0 @) olb
A sl ools &, Wil oogs pg,S (59>

P35 oS Shls 5 WAl 4 azgi bl (nl b
OLLS (anyy Larzme sl Cdl sl (b s
bojlse (Fn 0 (wizmen g S (oo obml Sl
3 iz slo S5 ol 5l T <8b5L osr (35
5 oS el (@bt oy nld alex
bug eSSl L Bl lp sdbog sl
AN el 4135 15 anlllan 5,50 g0l o Kingin
@S Jdo i GenlannSt laanl 3 ojg sl
S 256 sl 0an¥T adgs pas (rizman § Vbl
Bt gyl Bim (gl g a8, T 15 args 59
w58 15 oolitnl 550 St 5l aloz sl Lo oaiyY]
ooliioal b 428 iy pmanliiensST sla ail b o .(VY)us!
L& GlaSy JenSgame gl JS0ol,) ads )
il s A ded 5l s gl oaisS 0T Sl oolana
sl JSol, el (o0 BT Wy, (08 O
H202 5 oolizal b T olo s jo JeuSs,n
lo by, ple 3 UV/IZNO 4 H202/TIO2 H202/UV
OYF) X085 o0 0y

oad o5 55yl g el (550 bl 4 ZNO
S Olge a ool g ol Jsb g BU1 sles 4o s
Zn0 10 Wgw ($55 Col 7 ylae ppo (g0l Ao 00ls
sblpe 5l sl oo Sy 9SG 7o S0



YY) o) Ses g lidl acisy Lo

o griwo s Ol g5l Wl i,

b oalial (gLl

39551y wlasie
el 0l S o g0 31 oolaiwl 0,50 44357,
PSS ez Sl e Gl ¥k L gy ceed
Tye Jsb b (©lg ¥o) UV-A ¥ gl (ol adaions
=S oz 5l LeST) (Sorm Ceend el 5egil YRO
So e 4 Jole (gol> e (Lo D10 S 4y S
Lassi pglin o 4 Jyone il Jgb 5 ool 2
odriigy porinagl Jigd b 55Ty j90 b 00 o S

SeS gy Wi 8 6 eenly Sleg S 60
Jyame Jloy Sy g 5 Soy0l5 anl (psiisal
5 B0y 2islej] son ax 0y (ldl S e S L
a5l am ad eoliiwl o3 Ol 5l olaslesl ples jo
Sk b pgS Sl Jobre oleend olge
Slog,S 60 oS U 5l eslaul L (Ve mgl/l)
Slo Jolote o A A oy Of 0 eewls
g0 5y 5l eolial b la Lialesl gl o st
Sel 5150 PH e Sz 0005 angs Sl sl
Gl o s )S sl Jlop o v g Sepu kS
sl 51 S gl ExCED” 1531 o5 5] canlling

Sampling point

Plexiglas reactor

- = - = == N
C = = = . 3
‘ 200 rpm [ X ) .. camposites
L -shaker
Wastewater - - ad

quartz

Sol aslllan o ons ooliiul i1, Sles -\ S

o851y 50y plsl g, p batCh i b Slaslks;]
59V pm) blyl o it e Ve e o
Sy Julge e85 bl (axj0 VO sloo o) plid]
O peyS adsl cdale Leld (iagn cnl o (o) n
3 oV D ) adgl pH (0 N0 Yo mg/l) o8,k
Ve B Y STy ey o (YO 5 Y ) gll) CandBlS
pleal YL/MING ol a4 (g3len Loyl l jo a5 00 adds
Jsloee oyl e omilS 528 clo talesT 5T ol
ham (o)l )0 (b ik 095 g Cajals ol
oo Gy Jolas @y 5l am oy Joles 4y ai s Y
g2 Shaker Lwgs pglas jobo oy Joloe g (pg, UV
S g e A il 455 ol b lislesl o o0
Sy sle ol o oI elxl e S ol
5 e Ve talesl plosl sl o (rns (asiee
9 Sen IE0 plid b L g axils K b diged
Vo gy 4 Cr (V1) swile 3L cdale o o 2l
OF zoe Jsb yo flogtdy il b w3l)l5 8 (60
Gk 5l Cr (V) Gis aops b pakie jtegls
awle (Crinal) 2l 9 (Co) adgl clale 0 S

ACF/ZNO awd b3,
oS b kST Gk b s 008 U sl
G b 02,5 ooliiul Al s 53 w058 3l (T-300)
az,0 00+ sleo ;0 (T-300) 039:,5 Jo i oy ST L
2% 05955 9,5 0br b (p)S b g ab ool &)l >
Jbd azdo ¥e Cowe a4 ol 5 ole a0 A e gleo
18 g o A 0jigd ol b alol> Jlad op,S b o
OF) o F Sz cele Y Gon & lase sleo
ol oy oS SU Sl as ey eads Jled BLIL ¢
BLal L 1) Yse o) (55, Sl s s p5 ¥ e &
oo 00 6555 Sl 4 s, Sl 8 VA 5o
s 20905 4t yhaie OT L ails) pom 4 5 (5 5]
Voo /N ol jd Lo 0+ 4 ACF 55 ¥ luie
o B 5 005 o GUI sles po g ALl (g9, Bl
o,ka8) ol)l 4 (LYO-YA) 0SSy 0up pouigel
$9) » Selo gy Do 4 g ol 8Ll bgle 4y (o,kab
@ g 420 B0 )0 e 5 0D 03] g ) il

CojemelS a5 s al el &l > el SO o
(V) o oole| ZNO/ACF



ARIRYA uLo.w.tl) AN O)Laui: ‘PG o)ﬁb

scboizl coadl aloes YYY

0“:-) Py &"AJ“}WIS’.;U Q' LY . s .
S59598 )90 () 2 s 9o 4 o jealS gl pi I e
ungsji,_g 8, (C. ¢ ‘/3 ’9_’,'_5 a)‘ A 'l‘ 9 ‘5'>rl/3
Ol oS 1 69 s sl 5 (SEM) g Sl
sle JS 50 bl ol a5 ol ags (XRD)WSG! anis!
l—’)—u u_s)}mlfc.b.w Sl el o0 oa)gi’r 5 Y

A s BET g,

Ol 9ls 00,5 wodalin ¥ ST (o AT lires
oS Sl 69y phiie &jga 5 (295w 69y ST
] 0058,5 a5 0lST Jlas

3ikw ZNO/GAC  cojsmelS XRD (661 50 ¥ S

IRV

@@ g 5l oleebl ly ojsels clasie
5 ACF ($39098)90 (s 5y (595 2 35l i
axtl bl w0,S 45 (SEM) e ACF/ZNO
b 435,5 ACFIZNO & jpels (XRD) o)

> assly

O Jold o ain Gl adlae (Lol laaidl
2B np 0ad e CojeslSal Slasie
CaieelSsl 5o PHY,E anle bl (gl
Sul p (py)S adsl clale 5 28Ty by ACF/ZNO
] ool LSas Bl

Counts | [

T
50 60 70

Paosition [*2Theta] (Copper (Cu))

ok e &;.i)‘}:ﬁl; XRD 6}@‘ "Jg.ﬁ

Wl y bl (Gbpiie) b Jole 18T o)y
RV

w3l p Jolomo pH 18T (ouwy

2 payS S pleaily » PH ke 15T 51 Jolo b
IS5l o a5 liren ewl oad ooyl FSE
ol ol bwgs pg,S i lenl, 05,5 o ounlin
b ,5s ole 4wl azils uSe alal, pH ol b

a4 by YO =YO/F 0 Sy aoo o lis |y oo
o S g 2Bl (o0 JU ()5 U 6N (- T)
=YVIYENIY SVIE DYIN £Y £818 SN FAY o
YY) VY (oY) (V) 4 bagse YO
odid HLas (YV) «OYY) (oY)« VY) (VY +)
5 ACF BET zhw colus oxil o ZNO

25 OYF M2/g 4 VAA Ll 5 5 & ACF/ZnO



YYY ol g oladl azan |l

o griwo s Ol g5l Wl i,

el s 4 LTIV g £O/A FAUD S0 Y 90

Sl adl alS e, Bis e pHO ol
F sl pH ;o as 8o VY 5l aw Bds leas]) aSG jalay

” /
60

"\
in A

40 +—pH=3
20 ¥/ ]
X ——pH=5

20 pH=7

10

ot

0 50 100 150
(Aiad>) Vo,

ZNOJACF .y j5.elS 5 awsgs py,S comilS 523 i lonly s Jslone adsl PH 36 ¥ s

ilpes Gde pleaily alidl was oo plas IS Cal
G 5l CaemelSgl o alidl S s ATV a4 YYD
aS a2 oo Ll pzen S0 cplcl ools F, VIO
B> Hleaily aaBo VY 4 Ve 5l eled loy iul38l L
Sad e a5 VIO el 3o jlade jo pg S

sl 00y TATIVY @ 70+ /F

STy olos 9 ZNOJACF g 5a0lS b 38 yili oy o
i wilyb

':"")5*"’[59"[" B )-ui.: )’l J»ob- sl ausl o J.i..q
o Ok Ty pgyS Bdm 43 wnld LS, ZNOIACF
olos 5l 5 dol sl aidly pprizman 0 JSS e
oS job ylen ams o ylid |y Bis sl B STy

100

80

60

40

—4—ACF/ZNO=1g

% wlodil,

——ACF/ZNO=2g

ACF/ZNO=2.5g

0 50 100
(Aiad>) Vo

150

ZNOIACF 350l 53 Lasss pg,S o lilS 525 i oy s o JUIS 5o 455 0 S

A oo olid uomen SOl ol oo, 1EFIF
oloil, 4ids VY a4 ¥e 5l Gules ooy Lialiil b as
Sl S e B pg)S adgl cile o pg S BAs

sl oy TYAIY 4/ 51 G ot
P35S 4 Butos g bazma 53 p3)S 5l (AL S

L YL le cdale o aS 005 o bgpe 8l il
2y 2l plopw g (oo il (oo Slog)S Dj90

SBis Wl g pgyS gl Clile 25T
2 po)S adgl il 5T ) Jolo sla axdly £ S 4o
Olzred .Cuwl 0dl 00l paal 4 Bds anld SIS
po,S adsl Clale 50,5 o osmlie JS& oyl o oS
S5l L a5 g jebs s oo Bis el b e abay,
b (oo pRalS Bi> ledily pliee pg)S adsl cale
adgl Clale Ligl531 L a5 50,8 e somlive U5 oyl 4o
O IYAY 5l Glessly idp 0,5 Jo YO 4 0 5l g5



ARIRYA uL».w.il) AN O)LQuiJ ‘PG o)5b

celaiz! ol alme YY¥

100
A 80
2 60
3 ——C=5
D 40
] -
X 90 =15

0" c=25

0 50 100 150
(aind>) Ulo;

ZNOIACF &550elS 5 asgs py,S o lBlS 525 G Loy s sl clale 35 8 IS

ol yo ol e gSlas o)ls ey MO/L VP s
ol 00 s MOIL < O+ Sl

ook 4 oald piw Cu el gl Sladiine puad o
phie (b (15 &5 sy amd opl 4 Oly (o
& bl anlyd clblB oVl el OI)3gk
Dol o YL @y aad pl aS wil o BU o)
ghe «Oyge il )0 Grizes 5 Wed (e Jd UV
RVsLy <? p.mljs OMYT RS 6‘;: ‘) @97-

XRD 4I5 3 SEM pglas 50T o poliee ol
Guihua Chen aslas zls b awglie jo pol> dslllas
oo 48,8 XRD polas a5 Y-V F Jlo o ol )en
haw ;0 ZNO 429 i 58 ACF/ZNO o 5.0l 5
‘) (\’Yl) ‘(\\‘) ‘(\’Y) ‘(\’\) ‘(”Y) s(\”) Lgl.@
PVl e o) Kes 5 Kan Zhang 5 ols Las
¢ b Sy ACF/ZNO o505 XRD (5651 (o)
s YOIV lo Sy 5 s b Cuing 59y oS
ACF ,o o315 @ bgpe (Ve o) g (40 V) maw FYIO
ACFy ZNO sla G5 aslin 5l g 20,5 cvaliv |,
ZNO Julis ACF/ZNO cujguelS a5 wis S asice
Wl Ul (sl piie) b Jole w5l )
i

Wl p Jolomo PH 550 (g

Bis glp J6l)en 5 oL lawg a5 (gl axdllas o
S gl 5l eoliiwl b ol Jolowo 51 cnd b i pg,S

o psF oo Ve oliee ol LIS 56 Ll odhes
S ey Syt oS 9,55 @ On Gjs eSS okS B e
Sl slml 4 e 15 Gl o5 polie 09d (o0 ke
YL Gle e j0 000 o 5)lsS dSws bl (o
)l Biws o b sl jo aS awy oo s
Cawd 5 (oS Waled puizmes bl Lo Ll o
Pl gl (el pg)S was o lis &S Sl
397 Oaizmed a3 (oo (Bl el (o yme 50 (IS
2 G 50 sl ols)] ugtew g Slisgyy Gl
0sd 55 il 05,8 L5 pg,S oaisS eslitul mylio
sl cuileys bl py,S Olbbr Ko 5l Lcl
oo -l (o0 odme clid (ble la (2ol g (s
5 Sz 595 2 O Sl epasS b Coagonne Cdle oy
ats o gy o oS e ool 4 il o bl
0 oo (S ble (pizmes 098 (o0 olmyl (S5 g
Sl o)l adyin Ld sl Cumganns ;0 3 iy
P29 iz el 098 (oo Bl il 5 055
Eliul 5 gord o b olyen (ege Ciln aeile
S o5 ooled DMase 5l oS 098 5 Lol rals
b Slog,S (60 9 b Slog )bl (o0 p9)S o5 polia b
slo JolS Gad o5 egas 4 P> S)lse ozl
aS 220 oo plas oud pll Oldlas aled oo 3o,8
PR sl JolS o)l 5l p9m 4 (S8 b A8 g5
o Ll GmolSsen ;0 GuolS Cond 4y g anddS
Slodo Syl (Al 09,8 b alal) 5o Geizeen il
bodglsss ;o Pzl 3 DNA & col (52 (S35
Lok a5 ols lad JLad els mmgd sl ol b3S
2yl ol o gpg/ll Ve xhaw sla O jo Lawgie



YYO o) g oLl azas |l

o e sla oluy (55l pllo By,

ghe @ 058 o) 5l A Sl Jee Sl aile YL
y,S cdale oIl L pl b egdle Sgde CandUlS 4348
Yoo Mb&yﬁ C_E.u: K9y » IR u..\?- C’,‘L@ O
95 2 £35S 9> 3l Gl dx Lo el (oo 14
9 03D 0dbgy Yiz! Jd sl Jore S c.’a.w
9y 2 O g deaSgydee JUGol, Wy 9,
(YY) 8,188 o il cudles
Colao 0 angd 5 Jow 59, L ACF/ZNO o j00lS
ACF (g5, » ZnO cois 5l ax ACF (BET) gz
4 Zn0O ol)d a5 ol lis SEM paai .cél alS
CJLJ Y RPRW ouuiST ACF 9y 2 o..x.:Slﬁ. Sy
s elal pools Hlas 1, Zn0 g2y s 3B XRD
Sl b oaS cdS lg e (Sl s slaoles]
s pg,S Bd> (iSly ley wliél o ACF/ZNO
w0 ol sl Jubo S 5 e oo il b
OB ezen g iz Gl e Gl Wy e
L opizead b Llo, 0l 5o ol sla e ,5SUl adgs
2l 09,5 Bi> oo pg,S chale adgl lade il
3 i L) ol )5 ol sle il s iy
aaxg b IS b a4 w05 camlin YU slo clale
SeeST 21360 ) ly oo adlllae (nl slo assly
axs| )5,.4.'> B JL:B u.’)s g_SL..N K9y 0 Conld $9)
P39S Bd> S LI g fge (b5, S plare 41, UV
25 (Bre
SIoyad g S
Wil ool bl 5 ael LG Jols dlie )
YOPAA o)lois bz, CJB 10 059, ol (Jb Lusl]
Sl silags Gleas g (Sip pole oRiils lawgs
5 S5 e dlie B o 45 000 ,S pels ol
o el WBails pl dsian 1T 0> (6 iRl
55k

REFERENCES

S pe,S Bas o pH kle b 6l oline
Ol a8 il 00 5 Ly 55 (6,50 Sldllas .(VF) o )5
P g Sl ol Gl e )0 pg,S Sis
Gl adl (V) wil o 25 5 ollE sl L
o) g YUaN sl adl b uoren jol> axlllas
CeiXe 5l ey 4 oS il Ken ¢ Chowdhury
G:Lg‘...’i aQ w.....io 9 wy‘ K9 wyz L: 0L C)La‘
ol Llyl e g8k b eSS Bd sl
O 9 VA) cawloogs gllai o il 00,5 oolaiul
ST oyl 9 ZNOJACF < 3gualSgili 50 1l (w2
Sd> Wiyl

@ Oty Sl 5L 9590 Ole Glere & s 1Sy (e
sl s S dpdal Al Gy a0 ee Claal
5 ol kel anld S g ply 5 (b jslite 4 g
500 Slallas bug polie @bt bl o AL
ald ol et ploy 5 bl 30 L3 ol
oS Wl e, ol Sldlas cpl el oad 35S
Sl b pn 5 ndBlS 5 L o s S i o
30 Gl Bl L o Sole a0l i alaly wles
IRl 58 pyS Bl leily il pley 9 CunUlS
Gl 4l b asdlhe ol ol (Y0 5 V8) Wl o
(VY g Vo) ol oo ol o oLb g g 05,0
sl clale (o aS ols muog ly o0 YU Sloslice
ghe @ 098 Ghew) 5l &S S Jee il YL
s,S cdale 3Ll oadle dgdie CannJBIS g3e0
Ylos>! Mb&j.d Gla'“’ S92 o s_:.\?- LELQ O%
S35 2 poS 9> 5l Gl @i s 4l o 18
5 o0l onndigy Vsl Jlb slo Joes CenclblS mlas
S92 O 5 demSgyiee JSGol, oy g9,
(YY) 8,138 o il cudlas

Sds a9y adgl clilé p5 oy

o Clale o a8 ol byl Gl e YU Slomlie ;)

1. Mahvi AH, Naghipour D, Vaezi F, Nazmara S. Teawaste as an adsorbent for heavy metal removal from industrial

wastewaters. 2005.

2. Belay AA. Impacts of chromium from tannery effluent and evaluation of alternative treatment options. Journal of

Environmental Protection. 2010;1(01):53.

3. Babel S, Kurniawan TA. Cr(VI) removal from synthetic wastewater using coconut shell charcoal and commercial
activated carbon modified with oxidizing agents and/or chitosan. Chemosphere. 2004;54(7):951-67.



VT sl oF o,lad cpgus 090 slain] Coodles alme YYF

4. LiH,BiS, Liul, Dong W, Wang X. Separation and accumulation of Cu (1), Zn (I1) and Cr (VI) from aqueous
solution by magnetic chitosan modified with diethylenetriamine. Desalination. 2011;278(1):397-404.

5. Donmez G, Aksu Z. Removal of chromium (V1) from saline wastewaters by Dunaliella species. Process
Biochemistry. 2002;38(5):751-62.

6. Shirzad SM, Samarghandi M, Azizian S, Kim W, Lee S. The removal of hexavalent chromium from aqueous
solutions using modified holly sawdust: equilibrium and kinetics studies. Environmental Engineering Research.
2011;16(2):55-60.

7. Beaumont JJ, Sedman RM, Reynolds SD, Sherman CD, Li LH, Howd RA, et al. Cancer mortality in a Chinese
population exposed to hexavalent chromium in drinking water. Epidemiology (Cambridge, Mass). 2008;19(1):12-
23.

8. Zhang JD, Li XL. [Chromium pollution of soil and water in Jinzhou]. Zhonghua yu fang yi xue za zhi [Chinese
journal of preventive medicine]. 1987;21(5):262-4.

9. SunJ-M, Shang C, Huang J-C. Co-removal of hexavalent chromium through copper precipitation in synthetic
wastewater. Environmental science & technology. 2003;37(18):4281-7.

10. Hafez A, EI-Manharawy M, Khedr M. RO membrane removal of unreacted chromium from spent tanning
effluent. A pilot-scale study, Part 2. Desalination. 2002;144(1):237-42.

11. Ribeiro AB, Mateus EP, Ottosen LM, Bech-Nielsen G. Electrodialytic removal of Cu, Cr, and As from
chromated copper arsenate-treated timber waste. Environmental science & technology. 2000;34(5):784-8.

12. Dabrowski A, Hubicki Z, Podkoscielny P, Robens E. Selective removal of the heavy metal ions from waters and
industrial wastewaters by ion-exchange method. Chemosphere. 2004;56(2):91-106.

13. Chang HT, Wu N-M, Zhu F. A kinetic model for photocatalytic degradation of organic contaminants in a thin-
film TiO 2 catalyst. water research. 2000;34(2):407-16.

14. Oh W-C, Bae J-S. Preparation of Fe-ACF/TiO 2 Composites and their Photocatalytic Degradation of Waste
Water. Journal of the Korean Ceramic Society. 2008;45(11):667-74.

15. Zhang K, Oh W-C. Photocatalytic Degradation of Methylene Blue by ACF/TiO 2 and ACF/ZnO Composites
under UV Light. Korean Journal of Materials Research. 2010;20(1):31-6.

16. Babaei AA BZ AM, Jaafarzadeh N, Goudarzi G. Evaluating the Performance of Magnetic Nanoparticles
stabilized by tea-waste in the removal of Cr+6 from aqueous solutions. Scientific Journal of Ilam University of
Medical Sciences. 2012;21(7):124-33.

17. Aghakhani A, Mousavi SF, Mostafazadehfard B, Rostamian R, Seraje I. Application of some combined
adsorbents to remove salinity parameters from drainage water. Desalination 2011; 275: 217-23.

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

19. Yuan P, Fan M, Yang D, He H, Liu D, Yuan A, et al. Montmorillonite -supported magnetite nanoparticles for the
removal of hexavalent chromium from agqueous solutions. J Hazardous Mat 2009; 166:821-9.

20. Shirzad Siboni M. SMT, Rahmani A.R , Khataee A.R , Bordbar M. , Samarghandi M.R. Photocatalytic Removal
of Hexavalet Chromium and Divalent Nickel fromAqueous Solution by UV Irradiation in the Presence of
Titanium Dioxide Nanoparticles. Iran J Health & Environ,. 2011;3(3):261-70.

21. Babaei AA BZ, Ahmadi M, Jaafarzadeh N, Goudarzi G. Evaluating the Performance of Magnetic Nanoparticles
stabilized by tea-waste in the removal of Cr+6 from aqueous solutions. Scientific Journal of Ilam University of
Medical Sciences.21(7):124-33.

22. LiF-t, Zhao Y, Liu Y, Hao Y-j, Liu R-h, Zhao D-s. Solution combustion synthesis and visible light-induced
photocatalytic activity of mixed amorphous and crystalline MgAl 2 O 4 nanopowders. Chemical engineering
journal. 2011;173(3):750-9.



YYY oS g opladl acan )L g sl Sl le plle g,

Community Health; Vol. 3, No. 3; 2016 ISSN 2383-3033, Journal of Social Determinants of Health Research Center of
Shahid Beheshti University of Medical Sciences, Tehran, Iran. http://journals.sbmu.ac.ir/en-ch

Original Article

Purification Method of Industrial Waste Water with Hexavalent
Chromium Removal

Sara Banafsheafshan®, Ahmad Jonidi jafari*’, Roshanak Rezaei Kalantary®, Ali Esrafily®

1. Master Student of Environmental Health Engineering, School of Public Health, Iran University
of Medical Sciences, Tehran, Iran.

2. Professor of Environmental Health Engineering, Department of Environmental Health
Engineering, School of Public Health, Iran University of Medical Sciences, Tehran, Iran.

3. Assistant Professor of Environmental Health Engineering, Department of Environmental Health
Engineering, School of Public Health, Iran University of Medical Sciences, Tehran, Iran.

“Corresponding Author: Ahmad Jonidi jafari; Department of Environmental Health Engineering,
School of Public Health, Iran University of Medical Sciences, Tehran, Iran

Email: jonidi.a@iums.ac.ir

Received: 23 April 2016 Accepted: 29 June 2016 Published: 18 August 2016

How to cite this article:
Banafsheafshan S, Jonidi jafari A, Rezaei Kalantary R, Esrafily A. Purification Method of Industrial Waste Water with
Hexavalent Chromium Removal. Community Health 2016; 3(3):219-27.

Abstract

Background and Objective: Common sources of chromium in wastewater are electroplating and
leather industries. Thus, the aim of this study is synthesis activated carbon fiber/zinc oxide
composite to remove of Cr (V1) from polluted water.

Materials and Methods: The immobilization of zinc oxide (ZNO) on activated carbon fiber (ACF)
was accomplished by Sol-gel method and synthesized activated carbon fiber composite
(ACF/ZNO),was used to reduction of chromium under ultraviolet light from aqueous solution. And
characterized by BET, SEM, XRD. After the design of the reactor, hexavalent chromium stock
solution, using a solution of potassium dichromate (K2Cr207) in distilled water, were prepared.
The residual concentration of chromium was analyzed by the 1,5-diphenylcar-bazide method using
a spectrophotometer at a wave length of 540 nm.

Results: The XRD results showed that a typical hexagonal phase for ZnO. The SEM results showed
that zinc oxide were distributed on the ACF surface. It showed that the BET surface area was
related to adsorption capacity for composite. Parameters effect, including concentration of
pollutants, composite dose and pH were studied.

Conclusion: In optimal conditions, initial chromium concentration of 5 mg/l, composite dose 2.5 g/l
and a pH of 3, after 120 minutes, system removal efficiency was 85%.
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