[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

Y40 Ll o e & oylads Y 0,9 C)/{//b’._”/"ly aalabs g5

DS | oo 1395 (sLrunS| gl 31 00l b 192 3 (g8 gl by (GBS gid B> (ow y 9
JUd (9955 (595 3 O Cand QIS w1 (50— 59

Poldle ol Fyor Jg sopmd Todljhmn dlilcaens T 6, e o debld

A0/ VA il o)l AN sl o)l AF/- /YA sy fub

ovwS>

S 5 ol Bl el 05290 slacsyglih ) Kol (5905 039 (dlgp | ol Bl o el oS3 ST OS5 5 S il 1Ban g o)
.85 Sygo polg b udblS 9 ls p ZNO-SNO2/AC cablS L) s Ban b addlbas oyl .ol bS48 4550

sy 978 GgSiss See sl sl 9 BET (35) 4 g o (8 b 005055 CandllST o Sg e addlle (il 53 1o 99
oyl Bl 36 imen 28,5 1,5 aalllas 5,50 UV andl coss ZNO-SNO/AC el 5l oslizal b il 5 ayjos )5 15 5wSEM) )
5 oy P9 I 4 UV asdl il o g il

seS1 3 =59y 3T 03 s slasge] 9 (Sailil ) (S SEM pslas s BET (g, L oy o el sl (gt 5l ol bt o8y
U538 55 s ol 1S e JUeb 8 OBl g9y ZNO-SNO2 Cjguels 9l ot (izpon 391 Jlb 0305 o Sl JBlis o ol
S b apituns LU (59)5 (B33 2038 003,5 Jasedie (piomen bl oo (1S wies (2L «s39)9 (5l adgl clale IBIL ey (iglgs
Syl il

e oS sl 5 (63,) 8 (Bgy Jleb 50,8 LBl w3le g5y ZNO-SNO; sus J18 (o] 6l s sy ol adllae ol gl 2§ g8 Ao
L3b UV ansl cod a1 peles oyl cils

enndBlS 38 4555 ¢ b o, ZNO-SnO; «5ges Lo jlganls

o

P R - 1Y
Mool o slouigd sl sl wST o Jo Jsle o)
Cotls- ol Jyop Us gis g 3 1 s 5
Ny 5 o (s o) oo rlic
ODB:.-«M] (u_wu‘)] .)‘9.0 9 W) J}l.:.o )J ODB:.«M‘ 3)}0
) g pld Cd 3 (b by (Slg5 20,5 o
S yobds [V-F] 28 oo cdl 5 (Tolu tree) oo

doddlo
Copds 4o dag Lol drwg & gbcwd (ly
5 4=t 9y0=ll -l pibolinl el Cunjlae
» ladl Jlope ) She sbacky 2l g cngs
Jcbles 5 esos Codbligy Blaal dy i) ol
NS D el 98 5 25 ol Canjlame
3 ot lsa S e 45 e B
Ol G (3ol s g diw slalaore
23S > & a8 il oo )l J SlaS 5 005 e
HgS s Cjlame )l (aliee glael) 5| g
5 hiolb e Sl 5 ol )lgle; )T aden |

el lonl lanl ypl cdis by pole olSutils ciubligs o1l (gl > ubligy A5)) aoli S (ggomls —)
‘W‘J-Ge suSisly ‘;5“@,9 w‘,\y (WA 59; bl 9 ‘O‘)ﬂ‘ s}l}b‘ ‘)"9&:‘ sl gns u_i.b)), pols olKissls ‘L;‘at"-“ Cons ) dlﬁ:d»i of Clddss )f).c (J?:uuﬂ o..\L..g}y') -y

rangkooy@gmail.com .|, Glgal Glgal jels s (Soj pole olKiily

Sz pole olRutsls casligy 0aSsily chaye cusliny wdige 09,5 il g ¢yl pl jloal loal yuli rin (S pole oKl ¢ oo Cans ) (slas)gl (B Claizg 3,0 -V

ol lgal lgal jols gz

el ey ) b aghs (S5, pole oSl udligy oaSl ¢ gy Codligy puie 09, ookl -

I S el Kb pole oISl iy oaStils « 5las o gy olish IS -0


https://ioh.iums.ac.ir/article-1-1594-fa.html

oSan g o acbls \

(%C" }

[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

ZnO/ZnS ZnO/CdS [Ti02/Sn0O2 , 1 7435
Srdiges Ll LSen o Zeng 1,51 [V5] wals plog
Aatd sty 2 BP9y 4 1, Zn0/Sn02 ons LsS
cadled oa i JusS claasST oS Wby lis 5 0 )8
o G P59 <55 0 1) 65Vl (695U 928
V] syl ok 4 SnO2 4 ZnO

2 o8l g oL pslaieds 09yl 1503 (oo i
5 okl (55 claoa ¥l Gls g io0 ol
= Conl) Ol (659l 8 Jolds £ Bl ptn A0 )8
3)5-0 Gl 93 (g 9li8 9 (e o3l S (55,
adoxjlail oo Glixe Ging £9d90 9 039 4293
ke ¢ b 0,8 31 055 e ol o oslizal
ol (J5Mge SN s S| posizegll
ot S5 Sl b 5 0 s (sl
b et ol by Sl axdl bl e B
s L5l S o Jg 23 3939 3 5,55
LV A] 590 salgzs Jlad 4,8 o5l0]

a0 il sLas)) jolaed sy aslllas oyl )
2 ZNO/SNO0: oS 55 )b g ¢ sl stailS 528
o=l ad cons Al edle lais 4 Jled p ST (g9,
LSl 9 (S5 331 gy Ban b gy
s Jb 505 g @l s (63 (gg) ST 0l isS
(55 58 0 el bl B s LS
adl Gils ©ud g pely adgl clale 5l puoen
o Dy S99 8 @S @bl p pién sl)sle
L85 1%

32 O9)
gl S cnl )3 ekl 3)50 (aliend lge
5 (ZnS04.TH20) (g9, SlWg—w (LAAA Loy 15)
oSy céle (NH4OH, 25%) Jodoe SLigal
Aldrich) o185 5 (Merck) ', -
Panreac, Mesh 20-) JLsé y,S (SnCls.5H20

W35 odlazwl (40
JosS s ST U il reaund bl 8 (o jlwesle]
ol exls S9) = U 9 )’I.:.«.:ZHO/SHOZ AW

Ol 0=l 03 @9 o e 15T oBws g Cuyy
S gl he) o [A] cal JIy8 5 5k
s bl o)l d92g (Pedes 4o sl 4
clasilys sl asls SO plgme an bl g
= b aldlae 4S ol JI claosn VT Co 5o
slasilyp (IS jobody ol 4B 3 el o gy,
AlS 00555 3050 Jgome pobody 4B iy (ygplipus]
So olye 4 (OH) JouS'g 00 Jld o J150),
o..\_uY] J‘}.o w).’x.’ 9 43> 61)’ ‘_559 OMW‘
3 el g8 4y ] 0 [0 20,5 0 Mg
45 )9S 58 lyisa (eaa e Slallwjdas
axisl ol yon 4y ol ZnO ¢ TiO2 ol 3 oo
=S IV ] 05 o ool (Jye g idi]b
R g 390 Sk odd o &S (g9, ST Cuje
il ol oad oolaiwl 3o adllas pl )0 90,5
A o b linog xSl Zlgel 5l (rimog il QA
oy > o) GBS g LB g poslis 1] (o
PP 0 B S SN L 9 JEVEE S SR B
SEAYL 58l Lol cpl (20 il cwl (goladess
Sz Ay oo Lagl a by BISG (45
Ly ol a0y 9,8l 095 oo 0> (9,581
)9)Jl_:l§9d C.E_M: g 045 ‘_,’_>=L:_.w u.)._> ULU.S)J
Gt 5 S o il S |y J S5 el
loaiiSsgame Jole pyTae 0405 e xSl dasro
5l gl g ialS |y LndblS g5 anld LIS 45l
D9 a oY o0 15 KSS ol es 3,8
035 Gyl i 3 s s B (5
s @ Olgien o Cunl 485 plosil (398 Cudgione
DV0] )8 o lil golades slacuwdblqd
slagilef] (0l Slidos slaog)S (58
Sbluydos bl clld o) 2 |y (oo

WAO Wil 5 g ¢ o led VY 095 (gt anliale 5



https://ioh.iums.ac.ir/article-1-1594-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

U
s Sltlogl (sl oad (S el 3l el ool slad —) IS
Jobre 59l By b (Vg oV Senliad gy 4 (U 8
Cale 6, F o3anl Sypm (0 ¢zelss, (F (LS abaiee (¥ ciglss

UV ol (A ecandBlS 58 s (V o SadUlS53 551, ( 3glss

CndBS C15S6 @95 b S5 @Y (g5l> s
Slvem dlols o a8ty SLBg8 Cuomd ;3 b duss
Ol yidinr L UV oY ¥ CanBlS jin oo
ol yogls VPO e Jobo 2Slas g (295 lys
UV eV ¥ L 0 () ojlasd JS) Cal o
M5 g —Sesl sl VA w/em? & cm sl s
.(Hagner-EC1-UVA)

buwg 5y S8 adlas cul 35995 il clale
b Fedg Jslre s> B 0 Ign plr e
e
abaize 3)ly ooy byl SiS 5 el sl by
& aly Galojl nl )3 a8 )558T) 3y g 5 DS
Sly2 oy Olise 9 Pl Jolre (g doyd S
dloul (55 56 5 iglg ()8LsS slaclale ¢ e
1y G5 ey slaelile i lagilef] > w38
HL liee) A5 oolasiol ¥ eppm g Yoo Voo e o0
(V¥mg/em? cudblS  daw

p3Y cbals d il w1059l (U 5 Bl
M g8 (S ol s 450 el g (Sdy
sy clals b8 (ol )3 59 oo 4981y 3l Sl
5 Bl (ool Cumdg )3 9581y (295 9 299
5 8999 pdlie 48 (Sloj D9 g0 hori ()b
oMl 3)50 yin) (Spolisd JobS S plp (295
elil adadi a5 00y cwd Jl ) 293 ol oL

WL ol Jled S

LZnO-Sn02 sais JosS slar st g piw
pb! (co-precipitation) ogw) o2 by jl edlaiwl
b8 n)ls g 9y Cllgw Joo ol plonil cua 0
i L ¥ Ol o8 jlake )3 jasetie Sy s b
VAV/Y) ) G b 1) Jslome Sigal s 03,5 >
PH 5o U 03505 a8ls] Joloee &y 0 )laB &y o )lad
0355 (S Aol jd &S Dgub palall V 290> > Jolore
L g oad yild odle (ol D9 so JuSils S5 Mt 5
Bg—is cdl ol ild Cl 4S04 aSsboj
JClg SOs2 e olawlid (gl i 00y guisnnss
2 Jodore cpl b ool 0,8 @l g LIS po)l
PRSP S S L g P CS I R PR CSP P
0)55 ;0 Celo ¥ o &y 01,8 il ds > YO+ lod
V] s dSS

s o1 5 5 390 CendblS 155 g
Camd b JLad op S sl Jsl,5 §ZnO-Sn0O2 ouis
anp el )1 ¥ Ol ggls By L 0 [VV]TOY
o polie ysbay Slgime g osal )3 griliges
g s St 301 glod jo g ild bglowe opl i 03
A Ve o o S5uSloye S 0 clyd
Y] ces s celw ) cue 4 ol,5 ol

ohy (P Colue 1wdblgld o Shy (e
(Brunauer- BET s, Lo ¢ wlblS 9 L3l >
pr—93l g y—Sejlal 5 b ;| Emmet-Teller)
O sl d e ()L iy ol
059y j Sl o Sl g (sG9)s8)00
=9y S9SNl CoSwgSee Lo ()9l
.5 edlazwl Scanning Electron Microsciopy))

il pis 1w G o0 mite 5 5551928

5 Pl ol b o Belg (LU g 4 o
alaioe S I JSutie 9581918 i g Sialiyd
e g o Jsb & S i | U eSe
ol 89959 o) YL o &S el Yocm 9 YooY -
@935 oo 5 295 ol 0 9 oY (sl (gloe
P S e8]y WS jlaem gLyl > (2955

Y40 Lol 9 O & e)L«..: JY 093 w/{}/g_://”’ awlale 93



https://ioh.iums.ac.ir/article-1-1594-fa.html

\ s
oSan g o acbls @

[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

Lasdl

(BET) 6y—9 C.\a_w colwe gy d—" 5
»p ey 4 Zn0-Sn02/AC 3 AC ZnO/SnO:
3 oluebsl jolaieay 59 OF+ mP/gr S0 Y/FF
pobas 5l Jé S (595 »Zn0O/SnO2 &lyd s
S 5 a3lizal (SEM) (s, gy osins Sm
Do oo 0n i ¥ ojlaus S )

OPP GBS B 4 jo5 g Ol Xy (o) @l
» Zn0O-SnO2/AC cwblS g AC L3Ls bwgs

e ol 5 Voppm a2 e a gl o bile
\ b)Lo_w )|J9_o.; ).) 4C'/_3L’ Ja.;‘)_w ).) \"’ ml/mil’l

SEMHV: 15.0 kV. WD: 4.95 mm

gy ewY Aol ! o dbo! (sl sduw,
4555 Sy o8 Sloj lee SlalS (29,5 clile
g o Syglaes il (clmodld duwp Jols 4

s oKl eslaiwl U pely cale  yiociw
slseS el Phocheck Tiger Ju o oo
4 oliws ¢ly .. pbol (Ionisation Detector
53 S, Y Bl hlejl o iy mb
adgl Jolir > el il Ly L yS03lul (5L
S3le s 5l ookl b odel Cawd 4y (glmodly b odlazul
Las U Excel ljéls 5 g V& ascs SPSS

Wb T

Il L
MIRA3 TESCAN

View field: 2.08 ym Det: InBeam SE 500 nm

SEM MAG: 100.0 kx  Date(midry): 04/05/15

RMRC

ZN0-SN02/AC S (SEM) s, 539yl ogSasssSm g =Y IS

120

(X)) ooy U153 w300 1,

e ZN0-SN02/AC el AC

0 20 40 60 80

(4a2)le;

100 120 140 160 180

ZnO-SnOy/A bl g Jub )8 3l bwgs fglg St Bl 528 4328 5 ol g, =) Jlagad

Y40 u\.l.i.»:‘j N & c‘)w AY 093 UI{//K—“J/I}' P TN 93



https://ioh.iums.ac.ir/article-1-1594-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

5 WL s b i o sl bl e
ObaSs by 5 > glise (tolafl ¥ iUl g3
ool a5 o o T 5 VY 5l oalial b alKutleg]
13 5 Sl Lalafl ¥ oyl 3 i LIS 03
HL olime) Cml oa odly isled ¥ o jlois g0

(mg/em? cuJblS b

(S 5 455 g Sy
Sy sl el iS55 o]
3 Lagl 5,008 05950 48 sisad o jlae Hlawgs

50 4

N
o

w
o
1

(%) 53l G 338 a5 a5

10 A

g b 51 03lizol b Ton 5| slgd ey sz 428 (B pus) s

s J0pPMN el 100ppm

9 S e jU )l5e) sl o 00l L
a3 o)L w0 el (Y/¥mg/em? Lils
gl cbale e U5 Cod (Fp g bl
PN ml/min S oo e Glie b 5glys
ool Cawd & s ol oads yasuine ¥ ojledds g0l
iUl 528 a0 olHLS 1 Sle 4 S 0l i
<o/ (o) re gl Calisee clale ¥ > Pgles
L oS 88 donis ylgh o aS (g900dy el ail> (p
e (il @35 2L Py gl cdale 3l
(el B 928 &35 )3 (g ) S il

200ppm  sspgm== 400ppm

14

e
N el
0 50

100

150 200

(ads ) oo

S5 il g5 a5 QDS gl gl clale 5B Y Jlages

30 1 =1 lamp =l 2 lamps 3 lamps
25 A
_‘g 20 -
Y
8. 15 -
Y
ES |
v 10
D
1.
=
0 It T T
0 10 20 30 40 50 60

(483) lo;

e bl g 4555 oL 5 UV sl [l cud 48t -¥ Joges

Y40 w‘}wc‘? oyleds (\VW oy 9 C)/{}/g_:/’fy aslale EE)



https://ioh.iums.ac.ir/article-1-1594-fa.html

oSan g o acbls \

(%C" }

[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

Py bl Bl ol (hl3l o ol
2l JeaSe o Cromad gl ol [VV] 39 oo
L(Ve+) ohKer g Zeng .cuwl 039 asliie Clduass
Gl , 5 UV asl jils cas sl adls
5 oslizl L 1) Gls oLl sse coiglys (ad IS 523
PVARYV ARV VAR RN P ERDIN A S5 g A
[IW] 55,5 o)5S ALY

oS! U et ol it ddllae oyl ol
Jl 0,8 Sl o3le g5, 5 ZNO-SN02 o S
alylsy Bis cops 00 S )ladnel g (63 0)LS b,
236 UV andl e lgn ) opo)ss

oas plosl oo yiolaejl dcgorme | Jobs s
ZnO-SnO2/AC e bl jl oolar_wl by oL
O3S sy ©ygme 3 (@Yl gl b8 Ml e
NPy bl Blo cua 3 bajsate (oo
ol 030 ) Capnbly ) primads Al 423 lon
St 5 gy g e ) e 4 S &S
Gaglomd e 5 e opl by el UV anil yiols
L ZnO/SN02 canBS 533 5 onlizsl 1S 28
Slogs 1lgi o Jb ()8 Al by Ol 08
sl a5l o aaia ¥l i Cger i
2w Bl (il s ol 3980 Slaiy
b ol 4SS0 b ggB 56 o s JT clmonsyY
235,148 dslllas 550 caliseo Ll dlgo 4

P g g

Sladsd S g (gl Coglae bwg adllae oyl
‘_,’.L.o): [99_.Lc ol&isls ‘_rlam C LSL“’LS)B‘O-é

—old )5 4ol bl g ylas 5o jlanl jeldcxs

D9 o (S19,98 g S5 dlewgopbs

&bo

1. Eckenflder W, England AJ. “Innovative
biological treatment for sustainable development in
the chemical industries.” J Wat Sci Tech. 1998;

dawgs Jlo )3 g 485 )18 dogi 3)90 g (wlide
adl cod yeiSTy 30 Yol bl gd &30 Ll
M i ol adlles guls b plodl cuddge L UV
i uST gL e U 059 pdaw colus jlidle
JL (255 595 = Cei L Z0nO/SO02 005 S
Py Sse pglual pizzed ol 4l 138l
Onmirod Gl 0dd Jkil Jlad S Jodss sl
Zn0O- s AC o wJl8gd 4 i &gy () p
i 31,8 5] oaliul 45 sy i SnO2/AC
@Il g9y yo ZNO-Sn02 bl Couss) auals
5 VIS 555 a5 S 2l s (AC
5 Zn?*-TiIOV/AC 15U o)y 4 ol clalllas
aS Wby Py bS8 & s > TIOZ/AC
il cuw Jld S 5l enlazul ol lis b gl
CndBS 3 TiO2 g Zn* -TiO203% 9 pdaw cvline
d9-dise Sl 98 anjo QLS <)) 5 (5 5
o U5 o ZnO-SnO2/AC cudllS Lawgs
83909 oy eble By 48 el ol 5l SLe
oialS (Pody anios ahlS Gl Mbiee LRl38
3l opede adgl clale a8 bl ey o oL
s @S Al Gl ¥ -ppm 4, Y ppm
5 2oy Al (il S VY0 4 ZYNOD §l psls
a0 o adgl clale b adlas b (V4VF) ), Ko
clale aSlej wonly 5)l35 (o5 56 55 wsle
ams ol a0 YO mE/m® 4 V/0 ;I 4
s oyiomen [YO] dmd o i Lials /e 4 VY
andl Yl O yuite 3 Cot (Belg5 4 jo0 (o)
OolsSSs blyd o il cas ol boab s UV
h @ls oml b Gl el ajps LK
a8 G 4 &5 D90 g g Ol o0
2948l Gill 6y SIS Ay axdl b cud

VWAO Wil 5 g 8 o leds VY 095 (gt anliale 5



https://ioh.iums.ac.ir/article-1-1594-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-26 ]

using ZnO as semiconductor catalyst. Journal of
Hazardous Materials B. 2004;11:2269-278.

15. Evgenidou E, Konstantinou I, Fytianos K,
Poulios I, Albanis T. Photocatalytic oxidation of
methyle parathion over TiO, and ZnO suspensions.
Catal. 2007;124:156-162.

16. Zhang M, An T, Hu X, Wang C, Sheng G, Fu
J. Preparation and photocatalytic properties of a
nanometer ZnO—-SnO2 coupled oxide. Appl Catal A.
2004;260(2):215-22.

17. Zeng X, Wu J, Zhang D, Li G, Zhang S, Zhao
H, et al. Degradation of toluene gas at the surface of
ZnO/Sn0O2 photocatalysts in a baffled bed reactor.
Res Chem Intermed; 2009, 35(6-7): 827-38.

18. Theodore L. Air pollution control equipment
calculations. John Wiley & Sons; 2008.

19. Sobana S, Swaminathan M. Combination
Effect of ZnO and Activated Carbon for Solar
Assisted Photocatalytic Degradation of Direct
Blue53. Solar Energy Material Solar Cells. 2006;91:
727-734.

20. Arana J, Dona-Rodriguez JM, Tello Rendon
E, et al. TiO2 Activation by Using Activated Carbon
as a Support Part I. Surfac Characterisation and
Decantability Study. Appl Catal B Environ. 2003;
44(2):161-172.

21. Puma GL, Bono A, Krishnaiah D, Collin JG.
Preparation of titanium dioxide photocatalyst loaded
onto activated carbon support using chemical vapor
deposition: A review paper. J] Hazard Mater. 2008;
157:209-219.

22. Tao Y, Schwartz S, Wu CY, Mazyck DW.
Development of a TiO2/AC composite photocatalyst
by dry impregnation for the treatment of methanol
in humid airstreams. Ind Eng Chem Res. ACS
Publications. 2005;44(19):7366-72.

23. Lu X, Jiang J, Sun K, Cui D. Characterization
and photocatalytic activity of Zn2+-TiO2/AC
composite  photocatalyst.  Appl  Surf  Sci.
2011;258(5):1656-61.

24. Rezace A, Pourtaghi Gh H, Khavanin A,
Sarraf Mamoory R, Ghaneian MT, Godini H.
Photocatalytic decomposition of gaseous toluene by
TiO; nanoparticles coated on activated carbon. Iran
J Environ Health Sci Eng. 2008;5(4):305-310.

25. Rezaee A, Rangkooy H, Khavanin A, Jafari A.
High photocatalytic decomposition of the air
pollutant formaldehyde using nano-ZnO on bone
char. Environ Chem Lett. 2014;12(2):353-35.

g b 51 03lizol b Ton 5| slgd ey sz 428 (B pus) s

38(4-5): 111-20.

2. Noel DN. Air Pollution Control Engineering.
2nd ed. Singapore: McGraw-Hill; 2000:329.

3. Lillo-Ro’denas  MA, Cazorla-Amoro’s D,
Linares-Solano A. Behaviour of activated carbons
with di_erent pore size distributions and surface
oxygen groups for benzene and toluene adsorption
at low concentrations. Carbon. 2005;43:1758-1767.

4. Waniusiow D, Campo P, Cossec B, Cosnier F,
Grossman S, Ferrari L. Toluene-induced hearing
loss in acivicin-treated rats. Neurotoxicol Teratol.
2008;30:154-160.

5. Chang C, Chen B. Toxicity assessment of
volatile organic compounds and polycyclic aromatic
hydrocarbons in motorcycle exhaust. J Hazard
Mater. 2008;153:1262-1269.

6. Bowen S, Jonathan D, Mary E, Tokarz M,
Wright J, Jenny L. Decreased sensitivity in
adolescent vs. adult rats to the Locomotor activating
effects of toluene. Neurotoxicol Teratol. 2007;29:
599-606.

7. Roberts LG, Bevans AC, Schreiner CA.
Developmental and reproductive toxicity evaluation
of toluene vapor in the rat I, Reproductive toxicity.
Reprod Toxicol. 2003;17:649-658.

8. Berna V, Wendel D, Erik T. Dermal exposure
assessment to benzene and toluene using charcoal
cloth pads. J Expo Anal Env Epi. 2005;15:47-50.

9. USEPA. Handbook advanced photochemical
oxidation processes, EPA/625/R-98/004, Office of
Research and Development, Washington DC.
(1998).

10. Oppenlander T. Photochemical purification of
water and air, 1st Ed., Weinheim, Wiley — VCH
verlag. (2002).

11.Lin H, Liao S, Hung S. The Dc Thermal
Plasma Synthesis of ZnO Nanoparticles for Visibl
Light Photocatalyst. J Photochem Photobiol Chem.
2005;174(1):82-87.

12. Kown YT, Song KY, Lee WL, Choi GJ, Do
YR. Photochemistry Behavior of WO3-Loaded TiO»
in an Oxidation Reaction. J Catal. 2000;191(1):192-
199.

13.Liu B, Torimoto T, Yoneyama H.
Photocatalytic Reduction of CO2 Using Surface
Modified CdS Photocatalysts in Organic Solvent. J
Photochem Photobiol Chem. 1998;113(1):93-97.

14. Chakrabarti, S, Dutta, BK. Photocatalytic
degradation of model textile dyes in wastewater

Y40 Lol 9 O & e)L«..: JY 093 C)/{UK_://»‘ awlale 93



https://ioh.iums.ac.ir/article-1-1594-fa.html

=
Abstract \ 7
|

A study on photocatalytic removal of Toluene from air using ZnO-SnO;
coupled oxide immobilized on activated carbon
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Abstract

Background and aims: Toluene is a toxic volatile organic compound that needs to be
removed from contaminated air. Photocatalytic degradation is a possible method to remove
such compounds. This study was performed to determine the efficiency of ZnO-SnO2/AC
catalyst on the photocatalytic removal of toluene vapors.

Methods: In this experimental study, the characteristics of the produced catalyst were
evaluated by determining the specific surface area using the BET method and examining the
images obtained from scanning electron microscopy (SEM). The efficiency of toluene
degradation was examined using the ZnO-SnO2 / AC catalyst under UV radiation. The
effect of initial concentration of toluene and intensity of UV radiation on the degradation of
toluene was studied as well.

Results: The results of specific surface area measurements and SEM images indicate that a
proportion of the Zno-SnO2 nano-coupled oxides agglomerate on the AC, also entering into
the pores. Also, the combination of AC with ZnO-SnO:2 nano-coupled oxides had a
synergetic effect on the photocatalytic degradation of toluene. The results showed that the
system efficiency decreases with increasing the initial concentration of toluene input.
Furthermore, the removal efficiency of toluene positively associated with the intensity of
ultraviolet radiation.

Conclusion: The study demonstrated that the ZnO-SnO: / AC catalyst may be a practical
and promising way to degrade the toluene under UV irradiation.

Keywords: Toluene, ZnO-SnOz, Activated Carbon, Photocatalytic Degradation.
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