[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

Olion g £ Jbg Slgr 153 O ST PP 07 ST Ol g2 UﬁfuuLgyuM

Pl Olwslow (Sl 38 (W13 9 Oy il (cPgded (O3 HLET Ol a0 () g
éj)ﬁu )@:" & . po>>

2 W o
‘um,.aa_\.x_mu.i.c).y‘ *uzcl._\ UL\)me;‘\&lsub s slgx

= :o;,;S.?

3T ol ol el 1,8 JT ol 5 b (loss 5T Ol oo (SYsb dgalpe : a5 @jﬂ
S50 v 29w I 5 053 Olb s ilte Olbps iilo o (Solow i pinS v 5 UL SO 55,
9 wlwli Bl ddlho jl a0 o Jloys slo 40 il Cogo g "*‘:’-’/fcﬁ“a":/*‘:“‘:‘“’
ltilw] > U of duglio 9 Oliwslow slsd 15 (bl 9 050 Sl (58ls5 «0 o) BTEX (5,5 ol il

Sl 0 0l duogi

29,85 4o (8) o plol Oliwlog ol sloics (o2hio - iuogi dellbo ] oo b b 5 s
955709 S5 o8> il oolizl b aols] 5 .is oolizul Sed Ji jl dpa (513 0 digos gz 9 o]
s plonil b 0aiy YT Jlao pnti 5 plolic Jas (5 dleis 5 (a2 grivw cid ST b

oLl 9 O Sl (isls i ooty YT wliglojT 5 uilisgl Jas SU1 s pis Slois oo guli
9 /YA ppm LBgiis, /) PO ppm 4l slool slo iz o iatsr cihile i lolis
ol ol jlsa s3> bl 0y YT Olien (5] uaglio gl o] ety /P10 ppm (sjglaily oCglaj]

2l IS 93 il o Curdy &S

3529 Ol slow ool slo Giso 4d5 )5 adlllo 3,50 slo ouu YT a5 o> Olis jol> dellbs 1508 doeds
g5 ] Slpt paiino Lol 5 9 il Sl il ot cuai diilo S5 ol 1 jl oslizl ol sl )0
il g L5 500 slo o.,ugy/"()//’”w Ol s Lilgs o Ol yplows slo it jI

Olewlo slpa b li 05 Sl sl 05 545 DlalS”

Ol = olps — el iy (K5 pole olKitils — Cublagy 0aSitils - (gl 4> gy i 09,5 sols Ciop gac

(Jgis oaiussi) .ol pl ()50 (o) Jaudy (S pole ollails coiilagy Olidon 55 50 casre Cllagy (gwdige | ol IS v
hkardan111@yahoo.com CAVVEFYY 00 il

Ol =l = ol (o pole olSisls — Cudlag 0aSitils - (gl ad > uiblagy (owdige 09,5 "


https://journals.tums.ac.ir/jhosp/article-1-5132-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

OF Judeno 03kl IR 5lg ¢ ) olod (3 slex Jlo

50 e ddgl Sl jlews adly sl s o lealliws
oanline cdale - 3YL (Y-VY) o) Ken o LSol5,8 oledlas
S5 o3l VOV Yppm Gl Sl o o&iws ;o BTEX ool
L ol )5 g (Sbgy jolS Gae SYeb agales (V) 0l
12 okl 5 O S wisd s adaz 5118 S
sort ader 5l Lesl sands (5 )lse 5 o (b jlas U510 slgo
PLS )0 (omiS (5)lme Sledl iewgy o s g 55 o e
ok Sloyd la anza &5 o bis)lewn (LS 5 (S35
s ol i 3l Gl 1y asdlas ol coenl o)l JLoas |,
o5k

5 89- L bLs )l o glasllas g 5S b oSl o Hlas
A5 olml eSSy Le s jlew lse )9 BTEX ()5
é)‘.\aLo_w‘ > l.: U—‘ Mu.o 9 BTEX 61.5 o)k\;\ 9 ‘S’L»AJLM
= plol jauS (gl 48 > cudloge By o lol Lol oo dogs
S Gl oS (ot aS) 4 az g b o 5 09
agzlae e bl Al Gl Pl 5l (il ol bl
S BTEX T sl oS 5 Jlade crmnd g £45 (olols Boa
28 plnil 99,0l 14 ()i plol (b Lo

& (g, 939
Ol=s «(Cross Sectional) cshis g amogi axlllas ol 5o
Sl 0 Gkl - okl —pl e S8 (dls o jLasl
I3 s 955 (8) e plool Gl )l e A5 Y
i J=5t el o7 BTEX (e Jl al>pey0 088
Oa plel i jlos i5u Vo slea jo (G- o «oblipl
Looand olwlis polias g ad> 00 g 0l oluld (9)
Sl 5 jloe o9 0008 aslie Sg> g0 slao,luiliwl
Voo B0 O pPM ol o3 el s kS (el iR
sl g, 5l eolaiwl L aalllas ool a8 iolej] i,
099y 9 0 el s Jame 5l cbla> Lol TO-144TO-17
28,5 aloml I el canlag § (soul lojles 8, lailewl sla
(6999 Cramw | g 0a i 4SS B,k g0 3l Jled Jleg alg)
GOl g ey 4 K00 Ceas Sl g Cugb; Q3 4 g
58 5 00ls JEl (g )lo aiged Jome 1y ()1 s 5 0 Juog
g £9y%0 5 B b el (e a5l 6 VT el
ojlasl LS o se jLid g Jame Cugb, ol < Lod (g o
/Y l/min o ey (29 9 20,8 Cud IS a8 0 g0l 6,8
A ploul (g)lo 1 dges a g Bl e Soe 4 g 0dd il

Ol ! Sleiliwslow sgol 0181 ade posml  owy OB ! Um”]%“” :

EVRT
o5 oo atsS JTolS 55l aws T s JTol)be
shlo V& mmHg ,Lid 5 ol 5 cile 4> 0 YO slos ;o a5
o diws b Pl (V) aslb /Y mmHg 5 o o Jlid
Al e goaxin o)lee oliend oS 5 5 oolatul g4
Aile wiwe Gas olssS B4lge ol (B aasl ansls
2345 3,05 9 (S S Cowgy 9 b ) b dr S 20
= () 35,5 o olomllsn ;o lawgie g o5 & cdale
55 dmieny sy 3l () oz L T sle P
YU sle cclale o g aijle oo m2l @ 1) swg slos,lom
(e Sl )0 9 6575 o cluael wlile ©oS Sl
u‘ﬁ] 6‘)|¢ LQJ)L‘> u_>‘ » os)Lc (Yl) \.\.:5..» ) ujj.o 9 slacl
SeS gigilan oyt Jlie Glgie 4 aiiie 58 golaisl
35 (o0 Oyl e ol @ yzmie 1L ok ap2lge 5 005
55 HFgos s b g (sSe) (oeil Dy 4y a0 o5
Sloams sl cely (poje Oyg0 4 (Helegi b wled S o
Slallas ;0 .(BgF) 09 o0 (635 po wlasl g ;o odlo
L}“‘" L‘ ‘;Lm.u.w‘ u,uLo.a uc:).bo B UU}O K9y » 0 ‘nl?u‘
S gl s 09> 895 2 O 091 b5 U
oS el (635 o las] g a0 ol GLI L (2500
o2 4 abibl> alS  Kiid 0,0 0 @S Jie cedle
Ozre 35l Lo @ |y Oles Mt g oy Jola 40,95
Lo Lol uils bl 4 azgi b 5 SeuSgigiln Sl
48,5 )18 Ohly (o jo a5 SIS 5o 8l isiekes sl
Csl gl 5 o3 wile JT o Pl 5l (S b gz lse
5 = Bl Sl g oo g5l s sl by !
sile 2la (g)len Ay G odle 4 5 098 o0 i
(aE e (§9) 3 29w 78U 9 097 Olbpw ilie Gl e
(VY=Y ) ao)fsa
Volatile Organic )VOCs 4 pgwge ,l, 8 JT oloS 5
Lo (1,5 5,0 5l gy b 005 .5 5 jo ((Compounds
NS NS o él.’?u‘ u.cl.a )lS Ja...?m g;‘”ﬁﬂ > oa)LC $‘9.n
Jiayu Xu lawgs ool plosil Olalllas ;0 068 (oo jud lanors
(¥ «y32) BTEX el @L:.a g « Yeoof Jlo o
oad el sadg Slouls 5 5 mbio (L5 9 o3 Jus!
Aley oo Gl loms U2 1o lsn jo LS 5 ] (VY) cul
Lo Pl oS oo o 0lge asile Jolse 5925 51 30
St Sy ol 3 lmnt SLS 5 Kby Sl
Ol el s b Ol 12 0L (2)le 0B &S


https://journals.tums.ac.ir/jhosp/article-1-5132-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

OlLKon g b Jbg e

3l ages S lsp igad ¥ oo 52 5l g Jore ¥ cdiged oo
4o (53959 Sloo 5l RS gl g L (ftu (egee Sloo
dSge gl e ol jo a5 28,5 aloul (Lo 4 505) yidu
5 Sloys Sloas cdlid og YU b Hlo eSS g)ls
u-"lﬁ'i-“"“ Q}M—’b)‘ OQLL_.»‘jksJLc».LO.A ‘-s_w)).:n.{_abu
5 plel 2w }:JL‘T Solgs o el oas ploul i las

0,8 Cud abbgy e Jglaz jo aalllas gl

HEWvE| )
sle sVl aas o lis G o)leds Jgaz a5 jshilen
5 8150 53 55 il 5 55 0l ookl - el
VT 5 sy 25 5l sl sl oKlesl sl
et G 55l Sn oSetalegl (sl i cslsh 5o (54

3,5 lolid 6 5m 5 il )

159 O3 ST PP 5 I Olpe gz UﬁuuLgyuw

a5 03,5 LS 6l adged o I Jlad JIo5 e
S Jled e dod ollaslesl jo .ol ools il olfis el
lsl o o aBy, alflas JLg V0 5 Sl lawg
byl alig 4 e0l 4 ()5 iy o0V Ml Jlade (335
s § 30,8 bglore a8 B0 Ve Dae 4y dlei ) S
U elas o digai Lo iy S35 45 oud oolel gla s
N CCHIRRUIL Y W CEPP CHRS O[] I ¥ P B S
Cg—o i o LT o eolawl 0,4 GC/MS
Sy 4l .ail oo HP-5Ms, 60m * 0.25mm, 0.25um
gad =l Ve 5V o)lads slo iy 8, b Bllae i pales
s Lzl GC/MS oS an VYl gz U b diges (3,55
Ol dmmlie Lo g oud S b ye sLoapl Sgilog S
T b oSiws (gl 4ol Sledbl b bapl S gilog S
Aol aseie os Yl g65 co >
Jsl ad> 5o plosl Juds 4 (6,10 iged Jore Sl
J>e 0 BTEX |, 8 T sla P> jlacsl asiy! g anlllas
et bl Jse b Gillae izmem 5 Bl (o0 005 S5y

(&)W rlﬂl Quw)lm:g LsLh U:“’.H 29 (WIp d)9e le.h o.\.ig_sT (PPM) cbile -\ o ylos d,.\?

R logics, &l . iy &bl Eiglesl | oKaylesl | i ,
S laitel ab; Jos | GilomeSee | 39l oany Y]
NN NN ¢ NS & Jo oo ofes ¥ N ¢ NPT ofeeo¥ O
b SYSYA | IVF00 YN0 elss
Voo N Y24 oY
Voo YRR I N EERYRRL U oo e eq bl

5035 5 Sl bl — st 5 ORI —pl e O3 sl sanY
Clilag B ool el 005 olKiwd Lawgs (5 8 ol LB
500 PP 1, Sl L agrlse e alial 4 ol sl 46>
5 Oigde clale oS cunl 00,5 pss Ve eppm I, 50 S
ailiw] o> lade 51 xeS Al slxel oy slon jo 5 s
2,0 5k Dl sl g 005 agrlge sl

alsgazs ) (hoe slsn 50 25250 slo ea VT ke (s
Ail o VYA ppm et lode aS aes o lis
= 9 bl —pl ez Jwl i sl san VT Jlade pien
039 oo .]a.,..:y 6)‘5 o)‘b.ﬂ J.:LS 9 009 pf )Lw.,.: ul.»‘)
3o sliw! o Ol gl ad > cilags B o ol el
cdale a5 cewl 00,5 e Oeppm | (Selei b agzlge
aS ol oo +NYOO ppm Al sloal axly slan jo (Pelgs
aglge jlre wbin] o lade 51 jeS o lasbin] b awslie 4o
.\))‘..\.3 6)""’ GM)'L\M 6‘).3 g9 009

Sszge sl oai ¥ ake oo Voojlads Jazr & azgi b
Jlade a5 aed oo Lt (5395l oRilejl Lisu (slsm 5o
sle oo Yl jlade pizmes 0 BL o /Y VOPPM (gle
5 5 0351 65 ot 513~ st 5 ol ) 032 Uil o5
Cilage (=9 ool Ll oags olKiws Jawgi (6,5 ol
O ppm 1y Sede L agaloe sl ailin] o> ol ) (gl 48 >
oS tlojl (sly ;o (Pgdys Clile aS Cl 00,5 s
Sl 9 035 agzlge jlome ailinl s> jluio 5| a8 (5053l
S, g s Dl

5 ol sl s GLIT g3 m9 S oS3l (25 5o
o3l JB 5 0392 05 Sl 3 Hlade (So (>2) 6
sl 005 olKiws lawgi (6,5

O Slap )0 35750 (glo 0al VT jlahe (a5 oy
5 IV EBOPPM (s lsi ke 45 was o s allj (glomal
Slade faizman 0 3b oo o/ VEF ppm 5 ST e


https://journals.tums.ac.ir/jhosp/article-1-5132-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

OF Judeno 03kl IR 5lg ¢ ) olod (3 slex Jlo

asdlas glo axdl L oS el o plulid albgics ;) alos
(YY) oyls 029 Sioloa Y- V- Jlw ;o Huixiong Lu
ez 598 0 Yeof Jlo o Huixiong Lu  asdlas poiomes
2 Okl sl o JSl i (el a5 wes (o ol
blid Gl lon il ol GBI 5 6 mm slo (A5u lso
(7Y oS e aub ) Lol anlllae gls a5 cosl ool
by slowl slo 2iu )0 (Bedys wbale ol aslllas
a as ails jlade o i el oRaslesl g alsgins,
Cwd 4 +/YVNO ppm g +/V+ VA ppm « < /VFOO ppm oS
aalllas g Y+ +# Jlo ,o Huixiong Lu  axlllas zlis b a5 ol
Syl Slees fyz 13S0 VeV JLo ;o Huixiong Lu
sle o ;o Huixiong Lu a4 las pzmen (YY 4 YY)
clale a S aas o lis gz eSS oYV gV F
sbe gise @lyo 5o bl o g pl o sl osm (Sdly
s 09=b dogi aglge e alial v I eST (i Lo
(Y YY) &S oo apli 1) ol dslllas gl a5 aily
iy aS YA Lo o o))See g (g0l ol asdlas
el pe G el cudglie = sl SG e St Glie
(b Ol lem Sz 3998l idu o elels ol o
Ol a5 0l ylid ccwnl aBls 365 ¢ L e gl ¢ wad
5 atrlyn e Ly ol 53 aeal S e Coplis
(TVF) Cand puiinns bLI 1 50 65805l in jo o8] e
wossls plaal (VWAY) K g (5,08,95 5 a5 (5l axlllas
A 95es cma RSBl Sl oS sl Las
sl LS| (e le—s )3 e S A St
5 IO £ /YB) gl (VR VYA s
asllas 0,90 sla liw ley ;o (/T £ -/0F) 035 LS
oy Jest edale (Sl ol plas ) jlade o i
sle BUl lon 10 iy @ Sy 59,500 o
S CIVF A \Y) S o (- [FO % +05) 35l

L aS sl Cows @y Hlaie o gYL (/o F /0 0) g loles
(YO) sl Dol l Lo aslllas

asdllas slo 55T (gt gy yd Sl 4 az g L all
Pl ol cble )y jskie 4 lal o
S5 0l (o ol 458,55 ol s i oy sl i
Lo oLSe ol sl Slovio asdllae 5 Byo | oo o
S

3o dsllas 0,50 slo ca ¥l as ol lis pol> dsllas
5500 Sldlas b as oyl s92g liw laws ol slo isw alS
Codl oaios (Lis ol g ol g >g  Salan pdame
sa VT ol Ll wlie ololis gz 385 Slae owyp
Sheslawl asl o liw oy Jie s il aze o o

Ol ! Sleiliwslow sgol 0181 ade posml  owy OB ! Um”]%“” :

S S 4ol g Cou

anlba ol 8 (JToles s lasl cepu ol
LQLQ MMS ools O5)¢ »39.0.: 9 03 ud} b‘}c éﬁd 00!.»3
S oS 5 ool il (68 el saiSadsi milie
5 2l ol g, )l (ozmen (arre sla, S
Sl 5 cdale a5 Lsli(V8) o)l bLs )l ga b, cae
oo b e o LT clale 3T cov atay lase o 0 I
le b e glga cuaS plag 095 005 o Collsd
OV asl o083l o ol

S slalllas ;0 (e (omyp 9 (R9R Ahle (w2 50
Jbw 5o Ol et plwjlon Sz 5o BLSen 5 LSSl 8
30 wSlae ol 4 BTEX luS 5 0929 cials ploxil VYA
oebee LBTEX cdale o YL g 0l 0ol o diges 5174
e eS¢ 50,5 sl ISl oKiws 4 /Y0 ppm
OS85 gt IS¢l olKws 4 VYO ppm .l L BTEX
Vo2 Jlo o Jiayu Xu oS dabss (VF) cunls 3l
ol ploril 1,8 (T oS 5 il (s Sz S5 4
I AT ol 5 cdale ggame j0 45 b oo yLid
aS 50 lasdllas ;o . (VY) ol o YV -V pg/m® (VOCs)
I AT alus 5 jlass! pw)p ca> Yo+ # Jlo o Daniel
A8 e et b plol  2Biils peize S Sle o
OF 50,00 3929 ,18 ST oo VIYY Lsa ool glsn yo 4
a8l )Lw.u‘ o u.a‘ 6‘3‘“ o ! oo)l....f Sy u:’ﬁ“‘?" 9
A Wl

=l s obly eois s i oz 5113 JTsle oS 5
sbdl o jlgs mola v Sy e alizee mole 31 50
Sla ;o g 00iS Seacas Slnle do Pl o Scidly
O sk plojl b g Wigd (go piiie b Gl Lo
PP PR U SL g LUV [ I JERC A RV R L (N |
ol adox 5l olo 5yl Jgtae I 50l Lad coilage
oo oSy g Cewgy W).‘?U 9 ULQ"” Cowgy uLb]w ‘UP
Aib e ;00 sle 5ilen 5 (omas S0 4 o] (i
e ye=iS 4o o) Se 9 Huangzhou Lu asfllas (Y--19)
L YY/0 pg/m’edale b Oelet s o lad YoV Jlo o
dgzg ailsg o g Ll il guis ) alizee glo o ,o YFF
3O sxo o Pl 5l eolainl 5 ygul S 536 (YY) o)l
Lee dslllas jo 51> slo Lao BTEX WLoS 5 clalé o

O Py sla sV aS sas o ylis ol aalllas
3 Ol jlo lize slo i o OLI5 o el 03 S


https://journals.tums.ac.ir/jhosp/article-1-5132-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

OlLKon g b Jbg e

gmas 4l Lk | Slidss o,k 5l 2 y5cias dlis o

wsl}m )‘ 4\.1.......'5 R ML: < QBJ‘QL“’ g_;\w).» 'ajl.c oKisls
plsl bl edgtnncs 5l g oS itils (g )51 (8 9 Sl
6 Sos 5 Sosle ceallas il alowl gz 4S(E) s

b}w = ‘S,I%..\s 9 }i«u—’ 5 sdj»bs,o.')

References

1. Elizabeth A, Compendium of Methods EPA for the
Determination of Toxic Organic Compounds in Ambient
Air, method TO-14, TO-15, TO-17. 1999.

2. Moen, BE. and Hollund, BE., 2000. Exposure to organic
solventsamong car painters in Bergen, Norway . Ann Occu
Hyg ., 44, pp, 185-9.

3. Buzio, L., Tondel, M., DE Palma, G., Buzio, C., Franchinil
Mutti, A. and Axelson, O., 2002. Occupational risk actors
for renal cell cancer. An Italian case-control study. Med
Lav,93, pp.303-09.

4. Cranmer, JM. and Goldenberg, M., 1986. Proceedings of
theworkshop on neurobehavioral effects of solvents. Neuro
Toxicology,7(3), pp. 45-54.

5. Arlien-Soborg, P., Bruhn, P., Gyldested, C. and Melgaard,
B., 1979. Chronic painters’ syndrome. Chronic toxic
encephalopathy in house painters. Acta Neurol Scand, 60,
pp. 149-56.

6. Kaukiainen, A., Vehmas, T., Rantala, K.,Nurminen, M.,
Martikainen, R. and Taskinen, H., 2004. Results of common
laboratory tests in solvent-exposed workers.Int ArchOccup
Environ Health, 77, pp. 39-46.

7. Triebig, G. and Hallermann, J., 2001.Survey of solvent
relatedchronic encephalopathy as an occupational disease in
European countries. Occup Environ Med ,58 , pp. 575-81.

8. Van Vleet, TR. and Schnellmann, RG., 2003.
Toxicnephropathy: environmental chemicals. Semin
Nephrol ,23, pp. 500-8.

9. Takigawa, T., Horike, T., Ohashi, Y., Kataoka, H., Wang,
DH. and Kira, S., 2004. Were volatile organic compounds
the inducing factors for subjective symptoms of
employeesworking in newly constructed hospitals? Environ
Toxicol,19, pp. 280-90.

10. Alejandra R, G C: development and validation of a method
for air-quality and nuisance odors monitoring of volatile
organic compounds using multi-sorbent adsorption and gas
chromatography/mass spectrometry thermal desorption
system, Jour of Chrom A, 2008 ; 1140:44-55

11. Benjamin C, Blount. R.J.K: quantification of 31 volatile
organic compounds in whole blood using solid-phase
microextraction and gas chromatography-mass
spectrometry. Jour of Chrom B, 2006; 832: 292-301

12. Jiayu Xu, Y.C: Analysis of volatile organic compounds
(VOC) in the urban atmosphere of Beijing. Jour of Chem
Engin of Ja. 2008; 41:992-1002.

13. Hellgren UM, Hyvarinen M, Holopainen R, Reijula K.
Perceived indoor air quality, air-related symptoms and

159 O3 ST PP 5 I Olpe gz UﬁuuLgyuw

i 9 LS S8k s cead wiile (J S DLl
5 by Lol ailbugsis, o Logas aus o oolitul
Wlgs oo eyl Lo Sl 5l 4365l (Slsp petnne by

b ge a5 0,50 sla oY e rals jo

ventilation in Finnish hospitals. Int J Occup Med Environ
Health 2011 Mar; 24(1): 48-56.

14. M. Farzadkia, H. Gholami, A. Esrafili, A.A. Farshad, M.
Kermani. Study of the volatile organic compounds (VOCs)
in the exhaust air from low heat sterilizer devices of four
hospitals in Tehran. Iran Occupational
Health.2014;11(1):44-54.

15. Iran Occupational Health Committee.Occupational
Exposure Limit. Tehran: Center of environmental &
occupational health; 2003.

16. Hansen DL. Volatile Organic Compounds. Indoor air
quality issues. New York: Tayler & Francis; 1999: 35-45.
17. Kumar A, Viden L. Volatile organic compounds: Sampling
methods and their worldwide profile in ambient air. Environ

Monit Assess 2006; 131: 301-21.

18. Daniel W.T.chan: an inter-comparison of VOCs types and
distribution in different indoor environments in a university
campus. In built env, 2007; 16(4): 376-382

19. Phillip L. Williams, Principles of toxicology
(environmental and industrial Application), Canada, A
wiley-interscience publication, 3 edition, 2000, page 300-
490

20. Martin H: Background concentrations of individual and
total Volatile organic compounds in residential indoor air of
Schleswig-Holstein, Germany. J Environ Monit. 2004; 6:
745 -752

21. Huixiong Lii, Quan-Ying Cai, Sheng Wen., Carbonyl
compounds and BTEX in the special rooms of hospital in
Guangzhou, China. Journal of Hazardous Materials 178
(2010) 673679

22.Lee SC, Guo H, Li WM, Chan LY. Inter-comparison of air
pollutant concentrations in different indoor environments in
HongKong. Atmospheric Environment 2002; 36(12): 1929-
40.

23. H. L, S. Wen, Y. Feng, X. Wang, X. Bi, G. Sheng, J. Fu,
Indoor and outdoor carbonyl compounds and BTEX in the
hospitals of Guangzhou, China, Sci. Total Environ. 368
(2006) 574-584.

24. Shataheri Syed J, Afshar M, Majedifar M, Naslseraji
Gabriel. Biological evaluation of worker exposure to xylene
in pathology. Journal of Tehran University of Medical
Sciences. 2005;63(1):32-39.

25. Barkhordari A, Mosaddeg MH, Kheirmand M.
Assessment of ambient air pollutants benzene and
ethylbenzene in the official hospital of the city of Yazd.
Journal of Occupational Medicine Specialist.2012;4(4):44-
53


https://journals.tums.ac.ir/jhosp/article-1-5132-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

OF s 03k0 (ITAF slgs ¢ 1 0 ke udsler Jbo 1 Slgiti slay 5901 0181 _oole (502 gy Um”.ll-ggul'l .

Surveying the Emissions of Benzene , Toluene , Ethyl Benzene
and Xylene in Indoor Air of Emam Hossien Hospital of Shahrood
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Abstract

Background: Exposure to some volatile organic compounds such as benzene, toluene, ethyl benzene
and xylene cause adverse effects on organs and nervous system and moreover causes spread of diseases
such as cancer , leukemia which would result in increasing medical expenses. This study is aimed to
detect and measure BTEX (benzene, toluene, ethylbenzene and xylene) in air and compare it with

recommended standards for hospital.

Materials and methods: This study is a descriptive , cross - sectional study in which critical sectors
of Imam Hossein hospital such as pathology and emergency had been examined initially.Air samples
had been provided by using activated charcoal.During the next phase , identifying the pollutants and
determining their amount had been done by using gas chromatography with mass spectrometry and
flame detectors.

Results: In areas such as parts of the wards, operating room, emergency room and laboratory
pollutants benzene, toluene, ethyl benzene and xylene had been identified .The toluene concentration of
in waste elimination , landry and pathology parts had been observed at 0/1455 ppm, 0/1087 ppm and
0/215 ppm Respectively.The comparison of these pollutants with threshold limit value (TLV),
indicates standard condition.

Conclusions: This study shows that selected pollutants exist in all parts of this hospital. Using control
measures such as installing vapor recovery systems and monitoring the air of these areas can be useful

in reducing the amount of pollutants.
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