VB Olsis ATAY ‘)Lﬁ <\ UL&J‘: ) oy ‘6“‘3}" C.'.‘..fr‘-\.q-i W FIPSA

g3 dlio
elgl ChAUE g1 93395 (1939 SLROVLS gui g3 Jlotiu! g 51 LS F il (g

Qo s (593995 30 o Juil g

7 . . . V. .
Y(_;’b" L,o)M cv‘_;’lﬁj‘)ﬁ Lp).k:a}- g“j‘,:_...; 40 gans c* QL::.‘ume.L) S %

AWWAYINNE: G pds )l VWAVANY s sl o )b

oS>

St S5 3203 S o 3 0 Slakaa oM 05 515 A o) ol (sls s VT 6151 L g o 08 5 i
[ CJJQA C.,‘LMSJ.? U‘ﬂ\ l.: j)b}} QL.MLJJM' 4.€.>-\j.a CLA )‘ 05\;“ Q]).I«A.: o)'jf‘ S ol L;)LA.E.:}U’ )‘ u_ﬁ: j):‘}p'- udlS J.A)L;A C) J"‘J
a0 U515 S Bl sun s D laediS pd g Jlamial 5 s Sl b e ol adlllas Gia ol

ln “<".:S)li p<{_ B JEJ.W.A q. ).L'J d})}}ﬁ- ¥ J‘ Lﬁilﬂ L;.»J L;)\.sﬂaj_,».? s JL«J L)"JS u:l;- )l salazal Lo L&A;}o.v :LS"")J': U:"JJ
.%J;)\mmgJaﬁj\wmipLg\;}su};)-tf&mpju@j@}_

oSk 35 OV/FY pg/m’) Sl b 05 St Clale 51 i (FY/ Y pg/m’) o SSle b 50 Cale ey yse slagss s claasil
@ o S slls slasssst 5o 5 WYERG/ME G WAY ng/m’ (5w o5 sk sl 53 O3 J6l s iy e
20 VF/Y0 ug/m3 ERAYAR ug/m3 s

Slasyssm o baedVT cpl 5l VL laclale Jl il ol anil et VT clale o ghlsbue 30 5355 ee b 6 S

FORRE PO TN w\&%ﬂé)‘ét&&];t 05 s DS 5 g baednS sod o Sl eslanal a5l sy 2o glS Ao

))bj?'- g_”JL.:jJ:: cueuyij} cdju ch‘ ‘u:jj): Uo}b.):ls

Ol Olgheol Olginol (S5 0 ke olils (outlitg oAl (glad o Coillgy kige 03, Lkl (U stome s ) )
rismanchian@hlth.mui.ac.ir : 55 2SI oy

Ol Olghol Olgiol (S pske oL (tligy 0dSils ((lad o oy i A3 elidylS L Y

Olel Olgieal Olgiol (S 3y 0 5le o8l (el 2 aSiils cJamms Cillg pwdige 05,5 HLaliul LY

Ozl Olghoal Olghool (a5 p ke oSl ooy 0aSils o5 okl 5 (o3 Sl ey 8 jLasls . ¥


www.SID.ir

S5 (59,995 ol olKiws i AY e cpl 5l aS oo, olSiws
1y by oley ohdl oS STyl ulply Y] closgy 4
Wlgioe oly oul 510l agzloe ipoo j ar bagyo93 (S
OSoe ai flug (5 50 T9a slooan V1wl coal 3>
Slsp 3988 g G g i (3l olge jlaasl gl b el
5 a8 wes o olis Slllas [VAJasl g,005 J5ls @ Lo
el 5 el dagy055 J5Is slsr )0 95250 (sleoai VT alex
Ol o g2 lge e Ao axdllas 9o o [VA] el 50
bl ()1 caSerte p )59, TOATY iles b 9055
L o sl s odsles cdale 2l Sem g e LYY Y]
ged (6 Sl eSw b 50 (patd slagest (5 o
VWY 5 WA ey a1 ooV g0 ol slacdalé asllhas gl
Irvlss s olo o yie 0575 Se

L s ooty V0 gzl oliee (2l Ken 5 ST (pizeen
2 PSS WIR g VAPIF i a1y (5 sl g O5elys
S9y095 AYY 5l Ll S 5 Sl LYo 57 (5155 e e
CrSdigad Jud 0,8 5loslawl L oSl G 0 0als SHL
P59, WYY 3eles (gl oals (6 ,Sosll lacdale .ass S
3,50 ol aslllas 5l Gaa el ol 5 DVA] 35y caSe e 5
25 S9y095 58 5o (S Lo b oy Sl g (sl el
o> 5l 9055 s Slisy a5 Sl .cad S5 o A
(SO Sz (25953 e (LI Sl S S'9s
RPN £ 4 3 JTNE CEA TIPSR JETN PO BRVINK SPSUON I 33t
cbile p wlg oo [YO] 5,095 0 solituls ) ge (slaoniiS guis g
S Sk anlhas 5l case g0 Wil Sie ool oyl
9,095 53 o3liinls g0 BodSgelio> g 9,095 Sl Sl
S 50 8 s 00,50 Bosn T pl e 5y

SR U9
31 ool Wilgi o Slge () D924 456{[;.;37)'\ axllas ploil Cyp
JHs @ o Slgp 358 g CS g Culd (A3 olge Lacl
FE ) bdiged g cais Sl Bio sy [VAJaal 5,0e
Y- I u_ia.aS)L: 55) )Q 0 LS)[) uu}cl} q- )J..».s Lgs)s)P
Wged G g 395 5l (6l paiged b lojan (rizres OO ags
JEls 4 T 39 3l b as 4B Luls ples b e
Slge addgl Al (lie uad Sl 05 18 S Co 5,055
S s ol s oloy 5o G bagyoss 5o g pSojhuils g0

Volatile Organic Compounds (VOC) 1,3 LSIT SloS
ol s Yoo 5l G ot Tg slooais¥T I cage 09,8
» Ml e OlS 5 ol Dvlaloas glubs JT olos s
ol ooy Sl (IS psbay anil HlAS,80 pludl el
Bob e s s ooy SISl eg8 95 a4 wlgioe OlaS 5
Sge cnl hiolbyw e SIS Gu ke 09d b
clacl gt 5 GolS (S ol ol 5 G
Sl et el (b s @ ol 5 el i3 e
5 45 WS (omis ;o bls ol liolb e
vt el g STy iy Y bl 1o
Sl 4 s p byl pae Sl a5 aies JI olSs' s
I8 Vlewl sops,

O35 90 i S92y Szl I jsue Sl gl
e SIL 5109500 oy il zgd 4y LTyl g 05 00 ol
@ o5 Cwl 55 Slasl g p S Sids alis)len
@ gleols 5 and ulell ol jen Sy o )50
0555 50 5939 ool 33y e Jolas 50,95 o & o] Sl
(ool WMlac JyuS j0 ©y08 pae (05 bde s al
09,5 33 ol a3l gy TAl el LS Culesys 5 s
[als 5 )3 A4

@Sy o Wlgiee O3 Jl YL ok b agzlse
3 (S ge lenl i 4id @ jlad pia 5 S5 Ol
SV slacdale (o o9l glhanul g 0,0 o Sl (i
oo LSl Sllgas 5 bl Jo (655 o lac! piasw 4 comw]
ailg oo pladl o JYL glacdale b agalge puoren coul
2 @lolb s ksl ssle cpl [V e Togs oS EMSLie coms
[8]6,.5 0,13 A3 6,5

odle (3 Sl g (Pgles alezil (ploand Slge gl b agzrlse
s VY AYIoE cogse Uxe o [NV )5 slalaixe
5 OlaS 5 ol oemen s e gy DVE V0] et S5
a4 logy005 lS 3o )0 09290 slooai ¥ o g
blog 5l ooliiwl maly> golasl mpw ai, b [V Flwg, oo
9) N9, 9,59 g SleeS g cowl il YL gt alis
Sdg olpl )o swesge G515 ) 093 DY game hli8l ab, 4
OV 5 e PV 5 odecSs a4 Ar Jlo )0 55095 gl

YAY Sl ) oyl o) oy aslad > Cllug sdlige s


www.SID.ir

.\°~ Laiges Jlade i Glp e los W00 5 4300
a0 bl Loagds 0 oe Glp ol S sl ax e
30 oibe g ol )F il 4z 0 V0. gleo b agds (o o 5 ole
O3l el jolaiods 0l (632 )40l Al ¥ e (sl Les ()
oole yo 3l dime lacdale laol 318 gles,S 5 ol
ooly Bl S5ileg,S 515 olSiws a4y oo laibinl lgicay 5 0l aisla
By i Sl ooliiwl b baiges gilwoslel 5l o 0l
clalé ws 5,55 olSws 4 (CTC PAL-Combi PAL) Slegi!
5 laslinl slo oo 5 oolitul b diges o 10 39340 (slaoarY]
Oyt HE/M3 o (6,10 pdiged o> 4 axg5 b og oole ]

Ow daslae (gl Kruskal-wallis (g ol LU a3l 51 ol
b o3l (w2 990 sl el g Lag 395
laazsly

VOUSS 5o 5p09F 090 Ok s ey bl (1Sl
Wl o Jsl g obedes cdale Vg .l sals ooy lis
Do oo olis ol ol Jlo cawp A0 505 slag 095

JHIs Sl g (3 ST gl il Sls
4> ¥ Jgaz 9,093 Sl laosssS 5le3 5 g 95095
g bl b yo o3 Jol g Sl cdile (Sl ol ol

lons &Y Jsoz 5o 5l b avslis

ﬁ/ Oy 0515 O35 Chle s 0555 SlaediiS 53 s lemtal 5 s Sl b e

S 4 5 yieshS jho slag,ogs | ladiges 31 golass coolatwl
Sl alisy e slos,ge ledbl ple ol aid )3 (hg,8
&_i._{ )l oolaiwl L’ 5);)5?. O9y° Lﬁcwwy JLoJ.'Lw‘ 9 5)~)5>.
W 6)91(’:9? Cd S

ooy Sl oolitul b g Jb ()5 Slodle 55, 2 5,10 paiged
(SKC Inc —England) YYY-Y Juaw (ol ol8 SKC (g )ls paigas
IR ZZRVI WA ALl NIOSH V0+ «=V0+ ) o)lels g, (bl »
)l oalazwl lJ (5)‘0)4445.44 G c(_§)|\)).'<b5.‘u )l 4\.1.’>)A Prd )l J..B
QY+ Jow Defender Jlows elo ol gl oiws
4 9,085 3959 3 o b oIS LIS Bios S b el
MGA L) O] ‘_ngo)?Lu Adod g IR u»j-»Ol-" 9)095 “_i...S)L’
Lyly Sl ool by 4y Jais Jlad ()5 ado Ve 5l g
G0 pdigad gouls ooliw B ulS 4 9095 e all 5 ,b
Voo old LiaiEs Veoae 4 el @l el
5 ode b ol Uladiges [VAlas plol aids o d Lo
Slpraidd )l Jlase 9,0 oo dgnl Ojseds sl
39, JB8 p)S ladly 3o Slgioe ladiges gjlwosle]
b ehieay adlgn (60 () (wew ST g 0l adss by
Alvslas aslsl o7 4 san¥T Gl

)’lf oK )1 solazwl L oou ‘_g)j—l 2o Slodigas
S, 8al 51 solatwl 5 (USAAgilent:7890A:) 8l 5 g5leg,S
Split V:V+ aiged puendl Cond b (USAAgilent:5975C) oo >

45 4202

40

35

30

25 -

pefm3

20

15 A

a2 aa
F e

10 A

P
A LAS Gasdg 53 Oy Sl 5 s chale Sl -\ IS

O

YAY Sl ) oyl o) oy aslad > Cllug sdlige s


www.SID.ir

abm,otﬂsuﬂiﬁw/;‘:‘:@

95357 Mg Il ey O3 S8 5 el CBl lae Gl 5 (Sl = ) Jpur

(ng/m3) oz Js!

(ng/m3) i s

e Gl i) oSk Same Gl oo oSle K 9355 Mg Jl
Vany fovy YEF/AY V\Y/e g A i oy
JAM VEN YT/ \ZAn Ve "y

VIA 4/4% q)¥ 0 A r
WY YA a5 VoS . -
¥£/4 Wis; VYA/SY Y/ ¥ f -

A S (Gp3 55 0903 iS5l 5 5 s Sl 655 i O3 Jo 5 Pl ks Jlms Bl 5 :S0le =Y o

(ng/m3) oz Jo! (ng/m3) o5y e
ﬂa.‘iﬁ
S Sl e medldl oSk sl f
/AN VY /vt \Y/AY Yy 5 Osks
Sl Sl
AA7ARS ARZANN) \YA/Q ¥4/+4 \Y s S,
50057~
- \7id - \ 2 /0F \ J)}TJ‘)}L;MJS})
AL VYV A \Y/45 Y S
Jlezzul
- Vv - Y " & !
o.,\..sjwir?
O/8Y AR YAQ/YY ANAINN ¢ Y ks
51kl b dlie 5 Sladllae Lo 53 O3 ) 5 Sl s ke Sl =Y J gt
0908 gy cble 1 Sla O3 ol cble . Sle
- el ol 015 R o 7 J8 oSS
(ng/m3) 5,5, (1g/m3) 5,305 0955
Geiss et al.[22] Italy /A WY
Som et al.[28] Kolkata, India VAZIVENVVA/Y ARV =t
Lau et al.[29] Hong Kong,China fY/oEVY/P AAEAYe
Fedoruk et al.[25] California, USA \PA/PEPV/Y VONVEVV Y
Chan et al.[30] Guangzhou,China \rA/OEY /7 ARAE=28
Jo et al.[31] Taegu, Korea Vo Von
The Hong Kong indoor air quality objective R 1oa
(HKIAQO)[32] Hong Kong ' e
The national indoor air quality standards, Chinese Yoo _

NIAQS,(NBS,2003)[33]

YAY Sl ) oyl o) oy aslad > Cllug sdlige s


www.SID.ir

:y‘ . . . . . £ . :.‘.<
o/ djuL}.:;‘)u:}‘jjC,Ja.l&f}):yQ))}ébewyifdw‘)b&b@@fﬁbJﬂ)r

YN ..\.:‘5)‘59 Laﬁ)o? )aL..u o Lmo..x.._‘ﬂ UJ‘ cdale O)ﬁ—‘)..'

028 g 0s5 ulS o 1) boar VT L ol 3 aglse 51 oy ls
s

‘53‘0)&5 9 )S..;‘..‘.‘
Cisles yas YAD) ojlad ingh zob 5l dlie ol
okl & e o5 gliial i e A5 g
gl ailie 57 )T degans @l )l wlid)lS

1. Hinwood AL, Rodriguez C, Runnion T, Farrar D,
Murray F, Horton A, et al. Risk factors for increased
BTEX exposure in four

Chemosphere 2007; 66: 533-541.
2.Jia C, Batterman S, Godwin C. VOCs in industrial,
urban and suburban neighborhoods, Part 1: Indoor
and outdoor concentrations, variation, and risk

Australian  cities.

drivers. Atmospheric Environment 2008; 4: 2083—
2100.

3.Majumdar D, Dutta C, Mukherjee A.K, Sen S.
Source apportionment of VOCs at.the petrol pumps
in Kolkata, India; exposure’ of workers and
assessment of associated health risk. Transportation
Research Part D 13; 2008.

4.Rumchev K, Brown H; Spickett J. Volatile organic
compounds: do they present a risk to our health?
Environ Health 2007;22(1): 39-55.

5.WHO. Air quality guidelines for Europe. World
Health Organization, Regional Office for Europe,
Copenhagen; 2000.

6.Laden F, Schwartz J, Speizer F.E, Dockery D.W.
Reduction in Fine Particulate Air pollution and
mortality: a continued follow-up in the Harvard six
cities study. Am J Respir Crit Care Med 2006;
173(6): 667-672.

7.Khoder M.I. Ambient levels of volatile organic
compounds in the atmosphere of greater Cairo.
Atmospheric Environment 2007; 41: 554-566.
8.Rezae A, Poortagi G. Reamoval of toluene from air
by photocatalytic properties of induced Titanium
dioxid nonoparticlese with ultraviolet radiation. Mil
med Journal 2007;9(3) 217-223.[Persian].

LR

2 9995 50 Oy el g Gigles ke (5Kl addllae 5o

Slogys> I baiges a5 olmlil wd el SSbil Lailyo
L oS ae pSaiged & baye gl g ol 4185 sels
Sy plis wl s 3 Lol g )b pdiged e p0 5 Lalyd ples
S sileg,S 55 dliws aseis ao )l Jaoe slacdale a5
SboaiiSylos 5 9305 S5l wluss 3l 5 e3g Semby
slacdale a5 o 5 ool lgh oo aings Jlolins 5,085 0 (Bpan
Olge 5l lmeso¥T opl Latl @ bge ool (g pSoslal

Sy 50 ], ST cpl bl 9,085 olS (g0 colaiwls jge
g 50 oolalulojge (slog,ds> Eoid a4 axg L aS 88

&bs

9.0EL , Occupational exposure limit for chemical
substances and physical agents, Occupational and
Environmental Health center, IRAN; 2010.
10.Dimosthenis A.S, Spyros .P.K, Alberto G, loannis
L.L, Athanasios K. Exposure to major volatile
organic compounds and carbonyls in European
indoor environments and associated health risk.
Environment International 2011;37: 743-765.

11. Manuela C, Gianfranco T, Maria F, Tiziana C, et
al. Assessment of occupational exposure to benzene,
toluene and xylenes in urban and rural female
workers. Chemosphere Environment Toxicology and
Risk Assessment 2012;87:813-819.

12.Lai H.K, Kendall M, Ferrier H, Lindup I. Personal
exposures and microenvironment concentrations of
PM2.5, VOC, NO2 and CO in Oxford, UK.
Atmospheric Environment 2004; 38: 6399-6410.
13.Esplugues A ,Ballester F, Estarlich M, Llop S,
Fuentes-Leonarte V, Mantilla E, et al. Indoor and
outdoor air concentrations of BTEX and
determinants in a cohort of one-year old children in
Valencia, Spain. Sci Total Environ 2010: 409(1); 63-
9.

14.Pérez-Rial D, Lopez-Mahia P, Tauler R.
Investigation of the source composition and temporal
distribution of volatile organic compounds (VOCs) in
a suburban area of the northwest of Spain using
chemiometric methods. Atmos Environ 2010;44(39):
5122-32.

15.Peng, Chung-Yu, Hsiao Sheng-ling, et al
Application of passive sampling on assessment of
concentration distribution and health risk of volatile
organic compounds at a high-tech science park.

YAY Sl ) oyl o) oy aslad > Cllug sdlige s


www.SID.ir

)Sas 5 Oliilaney s 3gmmce /5 R

Environmental =~ Monitoring and  Assessment.
2013;185(1):181-96.

16.Sato S. Air quality in auto-cabin. R&D Review of
Toyota CRDL.TiiV-Rheinland ;2004.

17 Golda-Kopek A , Faber J, Lomankiewicz K,
Brodzik D. Investigation of volatile organic
compounds in the cabin air of new cars.
Combustion Engines 2012 ;149: 39-48.

18.Zhang GS, Li TT, Luo M, Liu JF, Liu ZR, et al.
Air pollution in the microenvironment of parked new
cars. Building and Environment 2008; 43: 315-319.
19.Chertok M, Voukelatos A, Sheppeard V, Rissel C.
Comparison of air pollution exposure for five
commuting modes in Sydney — car, train, bus,
bicycle and walking. Health Promotion Journal of
Australia 2004;15: 63-67.

20.Schupp T, Bolt H.M, Jaeckh R, Hengstler J.G.
Benzene and its methyl-derivatives: derivation of
maximum exposure levels in automobiles. Toxicol
Lett. 2006;160(2):93-104.

21.Rank. J,Folke J, Jespersen P.H. Differences in
cyclists and car driven exposures to air pollution
from traffic in the city of Copenhagen. Sci Total
Environ. 2001;12;279(1-3):131-6.

22.Geiss O, Tirendi S, Moreno B.J, Kotzias D:
Investigation of volatile organic compounds and
phthalates present in the cabin air of used private
cars. Environment International. 2009;551: 1188~
1195.

23.Anne J,Claudiu T. Exposure of Jeepney Drivers in
Manila, Philippines, to Selected Volatile Organic
Compounds (VOCs). Industrial Health 2009; 47: 33—
42.

24 Kw Y, Ys G, Bin H, Ning Zw, Zhao ST, Zhang
Yn, et al. Measurement of in-vehicle volatile organic
compounds under static conditions. J Environ Sci
2007;19: 1208-13.

25.Fedoruk J.M, Kerger D.B. Measurement of
volatile organic compounds inside
automobiles[dagger]. J Expo Anal Environ
Epidemiol 2003; 13(1): 31-41.

26.NIOSH, Method 1501-1500 in the NIOSH manual
of analytical methods. US Dept of Health and Human
Services, Center for Disease Control, NIOSH;
Cincinnati; 2003.

27.Chao Cy, Chan Gy. Quantification of indoor
VOCs in twenty mechanically ventilated buildings in
Hong Kong. Atmos Environ 2001;44(39):5895-913.
28.Som.D, Dutta C, Chatterjee A, Mallick D, Jana
TK, Sen S. Studies on commuters' exposure to
BTEX in passenger cars in Kolkata, India. Science of
the Total Environment, 2007: p. 426—432.

29.Lau WL, Chan LY. Commuter exposure to
aromatic VOCs in public transportation modes in
Hong Kong. Science of the Total Environment 2003;
308(1-3):143-55.

30.Chan LY,Lau WL, Wang XM, Tang JH.
Preliminary measurements of aromatic VOCs in
public transportation modes in Guangzhou, China.
Environment International, 2003; 29(4): 429-435.
31.Jo WK, Park KH. Public bus and taxicab drivers
exposure to aromatic work-time volatile organic
compound. Environment Research 2001; 86: 66-72.
32.Indoor " Air Quality Management Group
(IAQMG). Guidance notes for the management of
indoor air quality in offices and public places. The
Government of the Hong Kong Special
Administrative Region, 2002.

33.NBS.GB/T 18883-2002: compilation of indoor
environment quality and examining standard.
Chinese National Bureau of Standards, Chinese
StandardPublishing Company; 2003.

YAY Sl ) oyl o) oy aslad > Cllug sdlige s


www.SID.ir

Journal of Occupational Hygiene Engineering. 2014; 1(1):1-7

Research Article

Studying the Effects of in-Cabin Decoration and Deodorizer on Interior
Concentrations of Toluene and Ethyl Benzene in Logan 90 Cars

Masoud Rismanchian' , Massomeh Garswazz, Hamidreza Porzaman13, Mohammad Reza Maracy4

Received: 21 December 2013 Accepted: 5 February 2014

Abstract

Background & Objectives: Exposure to different chemical compounds such as toluene and ethyl benzene
occurs in workplaces, residency, and urban areas. Currently, vehicle cabin environment is one of the new
exposure sources of passengers to these compounds. This study aimed to evaluate the effects of in-cabin
decoration and deodorizer use on interior concentrations of toluene and ethyl benzene in Logan cars.
Methods: Samples were collected using activated carbon absorption and low-flow sampling pumps in a
roofed parking of 44 “Logan 90” cars and analyzed with gas chromatography along with mass detector.
Results: The mean concentration of toluene (42.02 pg/m’) was higher than ethyl benzene (17.44 pg/m’) in
vehicles. The mean concentrations of toluene and ethyl benzene in cars without decoration were 13.84 and
11.24 pg/m’, respectively and in cars with seat cover were 49.09 and 14.35 pg/m’, respectively.

Conclusion: The results showed that vehicle age had no significant effect on the concentration of these
substances; however, non-used vehicles had ‘significantly higher concentrations of these substances.
Decoration and deodorizer use had no significant effect on the concentration of toluene and ethyl benzene in
cars.
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Please cite this article as: Rismanchian M, Garsivaz M, Porzamani H, Maracy MR. Studying the Effects of in-Cabin
Decoration and Deodorizer on Interior Concentrations of Toluene and Ethyl Benzene in Logan 90 Cars. Journal of
Occupational Hygiene Engineering. 2014; 1(1):1-7.

1. * (Corresponding author) Department of Occupational Hygiene, School of Public Health, Esfahan University of Medical
Sciences, Esfahan, Iran. Email: rismanchian@hlth.mui.ac.ir

2. MSc of Occupational Hygiene, School of Public Health, Esfahan University of Medical Sciences, Esfahan, Iran.

3. Department of Occupational Hygiene, School of Public Health, Esfahan University of Medical Sciences, Esfahan, Iran.
4. Department of Biostatistics, School of Public Health, Esfahan University of Medical Sciences, Esfahan, Iran.


www.SID.ir

