Downloaded from johe.umsha.ac.ir at 20:51 IRST on Saturday March 4th 2017

gy dlio

198 39 R 9 03 il (PgIgl 63 SONIYT o515 (i
Aoy g o Qoix0 (55 398l g 3o (L
' 5055 dograre T guel M T (6 S Lo T g4l Sl 0593l y0 uily

Olnl eoleyS e pos s otz (L S

le,S (Sig pade o8 il ciilagy saSiily (gldd > o ilags waige 0g, S Lokl T
olrl ol s

Sy pade o8 aily (i blagy 0aSiily (glab > Cblagy wdige 5,950 (gem il T
Ol o8 <ol

0aSils glad > o blagy mwidige (6,558 (Gemmiiild (gl DT 1 J ghin iy g
omidil@razitums.ac.ir : J—el .oy, (a5 o)l 5 (S pate o8 ils weilag

&lad yo Cblogy (owiigo alxo
a¥ QLu».o) f O)Ln.{b &Y oy90

DOI: 10.21859/johe-02042

US>

It AT slmoas ¥l osls sl g SleS 5 5 BTEX) (Ll 5 ()5 Sl (5955 ¢ 1ol
Slgs alizes slmog,S 1o LS 5 ol sl s slaan] g o glos i oS oolatwlaS s
Sl i ) 5 Gl el A (e o LS 5 o (s s [l
Sy 0 )_]a; 4 (59— slal v Lﬁbo..\.;.lyi u_|| o lble S S LS)lS slalse
dj)?—lbj)‘\ﬁ"b UJL..‘ )lf Ja_.m LS‘H 5o BTEX s_aL...f).» o lale LS)_'Qfo)‘L\jl )s_la'.;.a a4 :)LT&B)
VOV oylais g, 5l eolaiwl L W0,8 Ol s, diges sl £ LN S v gy SPLE Y
ST s e (oSl T3 5 ooliial Ly Sl 5 51T 5 ool Lk (5 il (slnaly
b pdy plol glaled sy

25 el ot A Sl U 5t ol oS5 4 b e ot (s Sojladl bl o s L nasdly
=AYb s 8 T el o 00wl ol ye s cclale e ) o led (6518 1 digad oK
eS8, 8 cd (Pl o NVO) Foojlei (g lo s abgad sl o i Seley S e lale
20,8 S pliam o Y s P oojlend (6510 aged o] jo Sley o lale

b glye ciS 1 )5 Glabme J510 Glyo )0 09250 BTEX ol o5 5 2 g S dznid
aiges slaolS sl o BTEX oloS 5 cbale 5, Sojlail 5l ool s ay mols ai w550 5
o a5 Ming e M 518 (sl 3 LS 5 ) oy sLmcble 1 S

VWAF/AY - callio b 5o g ,b
VRPNV cadlio b pdy o,

oS 5319
O3
Oy

o= Je!
okl
s slse

i3y pale oSl (gl 43 Goi caled
ol Lgazs laan

Aoddo

Olgssn Slye oyl L dgrlge cyate (o )lee plw 5LIY]T p om0 g o3u Jsl o Seles ooy 3—) BTEX wloS 5

aile () S (g oy S (il ey
(oS s (898 Ceond S 2 iS5 (lsS
oiml38l g ae 6, a il s SIS aosils o)

I¥logso)lalany; ooy 5 (o) £
5 O J=l e osls i slmoan ¥l (5, Sojlul
Jlw 5o simle oy (oonBo 2y getzme s )3 L3S
oo dnga V0 ) 3, 5l ooliul Ly \WAA 5 VYAV
Oliey J—ad ;o NIOSH) (glad > o ilogy 5 (ool
23 plasl ol 5en 5 pade (g3gmaie awgi (il
oy slaaly J21s )0 (e Lol p asises
oy slaaxly jlz)ls 5o (Hame slas)lop asged
gl el Shee 3,8 slas,lan atged

I8 AT glmoai¥Tools Sl ogo LS 5 51 (b5
—riwo sloais] 8 1o (glos S eola il 4 S i
Il s olgo ciLiss glmog S ;5 LS 5 oyl
S 5 A e e
cbla> loslw coggl sl slaoans¥Tog, 5 o BTEX
LS 5 ol asle 1,8 (BPA) S el ey e

s sl goos gonaalb

el il (Ul g 039 (b s S s
alos 5 ol N as)lo 1) 655 10 oloacl gt ay
Lol L ol agalge g oiimd Ssleg,l ail> S5 l)ls
leslw [YT 00,5 o 5 cgy 5 ot Sy
Vg S ol o gl 59y 2 Gdon (bl s
09,5 1 1y o Jil 5" Sl Gl il o 15l s Slge


http://johe.umsha.ac.ir/article-1-134-fa.html

Downloaded from johe.umsha.ac.ir at 20:51 IRST on Saturday March 4th 2017

AF ylimeo F 0)locds ¥ 0590 c(glad o colblogy (ewdden alxo

00,5 oo oelells (15 e ;0 BTEX Ll s
(el 59y s SloS 5 ol sedw Ol Sl a oy
cbale e g g Soslail Ba e Ly sl a4 ellas

S SDUE VPPN U 7Y LOTSRVE R SIS S S EROL S ay
ol a8l ol de i

FLIT1Y

Giyelbeg,oue I w0 gl s d Sses slael )
PO hlo a8 Al (Aeh )0 el e @etione
o iy LSS ¢ 5059 39 oV il JLaio
a>g Lo oo )3 e WY Jlw o (el 3 sl
s Sk p)lse 5 ls0 0 BTEX )5 a> conl oy
SlS 5 5l eg,S ol ddl Ly ol 1 (b sl Gl
oolad 00l dogs sga> (gl a S S sleg,l I8
Doae S olsasl Bas 05,5 lee 4 s Lis
o2l Sl e Jold (5l aiges slaoliu
Bl a oy sy w5l (o2 ) el asly o Lol
O3B 5 il (8 Y ojled aly ol us (S
O abgze (S e85l slacil a by sk
G057 J—e g il (2 Vo)l a2y sLaSE
g oy 25 Ol (Slee (B g LaoassS gl 5l
VO g,y 5 BTEX Gl oS5 5l (6,0 4 Sgad Cp
VO g,y a5 00,8 ool NIOSH. (jlejL
o—eiis Slo 3l 510, aSead 6l NIOSH. jlojL
Gl @ Lo Gl s o g b co oolai il el i
Gl ool a3 )F IS a0 ae sladiged 4y
sladly 5| BTEX ©loS 5 5l (6,00 dsises cge [1Y]
S 5 yaclen o 5 18 L gl JUs JLs;
IV] s 5 oolaul yragilv ¥ Jobo 5 yass £ A5lo
SKC (5o, aiged oy 3l Ladigad g jslaszr g
Locws ol w08 ool wl 44XR-224  Jo )
Yoo lsde oo 0 b sla oo o colaiul gl
Jd Lo b ol J B i,y L
= 50 g oo oy, IS Lacaay Tail (6510, ages
Voo ooy (=0 cddllae ool 0000 8 e Sls o5
St 50— ages pley Do g a3y 1 e
e cel W 0 E Y asgad ud gl al 3l 6, Sl
Slag oy abses b o cul Sda eV b a4 S
VA lg slwos izl peul Jlw J51s gle jo adl plodl
25— OF - mmHg g » |Lcd ol Sl a0
Sy (60 Plo S5 (plad S 3L5L b,

g ploml ) iy g8 Pl awgi LaoasyYl
g b Sl Sgileg S ol s Ladiges
Oy aale a S ol i m ol o s plosl ey
b o Lzl 51 6lsn 4 (plams o +/1OF)
J—ad )2 5035 BTEX oS 5 b I i Olie;
it (i o ITYY) b3S Lo 5 Ly Clale s
[o] oo mlos 5 )

plosl > 9 BTEX 5 1,8 (T ol 5 Ly agzlse
2 ilize S 556 slaplejlw azgi o550 aiiloy
Sl (Folie Loty 45 Sl ool o g a8 S
Sl la by 5l B 00,5 )l oS 5 ol an o
TOI1S g, Jelos AT OS5 a im0 Gz 0o
YOFA o)l (slagby, dF] IS0 ol s b lojls
o V] las o e slags g (oiou] (oo dnsga VO )
(OSHA) slas,> cilags g (o—osl 0,l0l PV2120 o,
Glacdale (ss Cogr Lo ig, ol kil azsl e [A]
cbale o Sile g ass, S0 S5 lea jo 0oV Sol
sy bl (o She) (Sl 093 S Jeb o ],
JI S (619 aiged ailed oo dulone (Sl
sl aios ey jo 5 plaml () Jlsde Lo
[8]s 5 o & je—o (31,5 55keg S 55 51 soliul Ly
b TS 5 i ol il ol (ST
J—B slaslw IO T i oo colai il o, aie & jg iy
el il e a8 T alaS 5 ol ool
Sl g S lS5T Sl 3,5l 315 o
T il § (ECD) 5,80l Gi> 5L, 81 (FID)
S, ST 0 ooliiwl 5 )50 slodyg, 0wt oy
oo gy 3 gliie sl yo 4 glale 5 g
elolis Ul 5 IS8T ol as aims e ot cl
oo g ySojlail 8 (I OlS 5 5l S 5 g9 0
g lalad g sl Sl oS 5ol 1, J2 s lso
03y Gl gl Ll g Sl i 5l 5]
Dyl ojls oo palp 1) )8 T elos 5 )
slwanlpa Lo 5l s loonl 3 5l g s o
S AT olos 5 Laml el oae Coxio 4 35>90
S 3l e 318 65918 5 1> 89> BTEX a_Lex
553l )0 5 555Ing e 29 A O] Aphal 5 pone
238, Sldes 1 Jol (g elsl ol 2 (8
P90 Wby bl g Sl gl e 58 (51> (5L
slolam | oo sbo Sy L 5 5,515 o 5
=S 9lliagyoen slagig, TN st go jlyil Joloxe


http://johe.umsha.ac.ir/article-1-134-fa.html

Downloaded from johe.umsha.ac.ir at 20:51 IRST on Saturday March 4th 2017

RUL VRSP

ol alwgs s 1,8 BTEX oo 5 clilé ) Jgum
Golo diged s foro 31 (ST 9ilog 551

(Pl () wdale
Vo)lods uly (Lol 59,015 (Sl iy
il &
/-0 O34
Y i
-IY P-xylene
Al O-xylene
*IA o !
S, Bl 3k aoly 5w
o[- O
e AR
offy) < P-xylene
AN O-xylene
o[- ¥ ok Je!
03 9 Gilw (LT o)l ualy Jold uo
el
o/eY O
e R
AN P-xylene
VY O-xylene
“Io¥ O3 Je5!
S 1 3l slo U abgra
[ ¥ O
N il
NEYS P-xylene
NA O-xylene
05 o5 i
S ¥ ojleds umly GBCSE s dbge
Wousis gyl G2,5 Joxo 9 5l
ofeY UJ'“J
N s
oy P-xylene
AN O-xylene
/- ¥ O J1
o)) ol (Gl G
oJe) O
ey o
<A P-xylene
.9 O-xylene
oo ore g

AR

[0, 9] ans 5 eolawl BTEX 5l j9 bate as oS
L_iuj_w‘)‘.” 'BLQ.> )l ool L_3 g_)oL_> 9y )| LJ‘_")S
ploul aado Ve oo ay LIS Joe . aiads g5l
SlS 5 alize gloadiss clale a o0 w28l
Varian) ;5 31,5 ¢5leg,S oliws 3l eolaiwl L BTEX
a2V 3l e aS ool S lwasofe e
A>TV Lasds pol S sluasp)e 750,
3 diged 3y Jmme gloes a8l i)l ol 5 sl

B8 ) ks ol il 4> 0 YO

badl

SlS 5 (S S 5log S 5l Jol> slaclile ) Jsoo
3P O J—sl clale o as o las 1) BTEX
= 1 F 0 VY o )lad (gl diged (slaoliy!
NI N W SR SUNC S [ P
3 Pl o 1A Cble Uy it Ll oS ey bgye
S5 ) ol o)

W BTEX clale 4 S ols ylci aslllas 3l Jol> sl aaisly
4_19.4.1 DLi;—mi‘ BEK) l;zmli._...;l )Jl—».} )l )_:Yl.: \ O)LA—:J Ol.i:—auaﬂl
alie oyl g0 ol v 51 5 ml 7 o las (gl o
o lois a>ly ol (59,0l (Sleo idu 4 ol T 51 S
BTEX wlosy Lanl Lol slassld sl g5l o)
o les o8] ;o BTEX cibale o a8 .ol IS oo 4y
am aS 038 S ey Gl (Sl B (o P
BTEX wlos 5 Ll b b e sloonld ogrg poe ol

Dg— 6)‘0)44494.: Oli:_naai‘ u_al )
Goyoly Sl Gisy jo o adale a s ol s asllas
Sy50 slraxly plow 5l YL g5l e ) o)leds azly Lol
ks iz Sl lep o S 5 ol cale g odg (o p
9= Lasaly plw 5l a8 (el (o 10 V) i) Il
50 (el o= V) s S Bl g
3 S gt ylBe g (g3l (i ¥ ojlod amly J—old
8l b slaSOl abge J 20 Glen o S 5 ool cbale
S el b slacil adogoms J5ls slga jo O-xylene

o g 005 el o= NA g el (o= VP S


http://johe.umsha.ac.ir/article-1-134-fa.html

Downloaded from johe.umsha.ac.ir at 20:51 IRST on Saturday March 4th 2017

AF lcwo oF oylols ¥ 0590 (gldd yo Culilogy owiigo alxo

Oloses 5 (Hlej 4l 5 (2195 ol )3 pleld petne
Goob 5 BTEX Sl 5 L el olas 48 0gas jLgb

Bl e Sy s Il Sl lea o (Sl
A Gles oo aslllas slacusgass 5o il g L Wl

e—iiS aalais glga jo LacaYl Ol (5= o3lasl pae
Sgmod oyl ase (g)lo 1 dbgel 4 LaiST g el

S 5 4%
BTEX wloS 5 ccdale 6,5 ojlasil 5l ool s 4 zlis
ol il lclale 5| Sl gl s digas lmolEi gl 4o
s E—eme (65,5 beg 0 s S slpa 3 SLoS S
slachile ;5 LS 5 5l og, 5 ol Ho—d g 4otz
Cdl gl Gz S Dl A 0l ced 09 se

il oybe kel

Sl Sl

e ol
Sy adlie l Bamy sl (dlie LS aSsSorn

S,las

REFERENCES

1. Yadav JS, Reddy CA. Degradation of benzene, toluene, ethylbenzene,
and xylenes (BTEX) by the lignin-degrading basidiomycete Phanero-
chaete chrysosporium. Appl Environ Microbiol. 1993;59(3):756-62.
PMID: 8481002

2. Liu FF, Escher BI, Were S, Duffy L, Ng JC. Mixture effects of ben-
zene, toluene, ethylbenzene, and xylenes (BTEX) on lung carcino-
ma cells via a hanging drop air exposure system. Chem Res Toxicol.
2014;27(6):952-9. DOI: 10.1021/tx5000552 PMID: 24836216

3. Ethylbenzene. IARC Monogr Eval Carcinog Risks Hum. 2000;77:227-
66. PMID: 11100403

4. Pandya GH, Gavane AG, Kondawar VK. Assessment of occupational
exposure to VOCs at the Gantry gasoline Terminal. ] Environ Sci Eng.
2006;48(3):175-82. PMID: 17915780

S.  Maghsoodi MR, Bahrami A, Mahjoob H, Ghorbani F. Evaluation of
Benzene, TolueneAnd p, m&o-Xylene Contaminants at Mahshahr
Petrochemical Complex During 2008-9. Sci J Ilam Uni Med Sci.
2011;19(2):49-59.

6. Barro R, Regueiro J, Llompart M, Garcia-Jares C. Analysis of industrial
contaminants in indoor air: part 1. Volatile organic compounds, carbon-
yl compounds, polycyclic aromatic hydrocarbons and polychlorinated
biphenyls. ] Chromatogr A. 2009;1216(3):540-66. DOI: 10.1016/].
chroma.2008.10.117 PMID: 19019381

7. NIOSH Manual of Analytical Methods. Hydrocarbons Aromatic:
Method 1501. 4th ed: DHHS (NIOSH) Publication; 2003.

8. United States Department of Labor, Occupational Safety & Health

L5k asly oy 2 Sloo o SLS 5 ml e ale
o S les o DS 5 ol chle Sl Sy SE
it e Sl (8 ) o)let azly (Lol 55, (e
by e aslllas ;o BTEX oS 5 5l oacds (s ,—5ojlul clale
Gl = adigal sl JSIo (slss jo oy el S 5 a4
3 o= 5 ol eble (1S 0 (Pl (= M) ) o)l
(Pl 2 100 ein b (Sl e S5 lgo

"39—?
Y] 038 o 1 T S 1y e )8 09 >ge (sLaoan]

S AT ElaS 5 codlw g (ame g Sl o an [V F
OS5 ool pelas il 9 (b, BTEX oS 5 alex

S ol oo i A (5590 )5 slalae o
&5o5dleg 000 sloan T b alox jl aulio )0 09250 slaaylb
BTEX wloS 5 ,Lal )0 daiar puo oo galizme 1 95290
1225 ST gl il s olye ool Ll s s (galS s
s IS Lo bs, a0l g (6 peSojlal il ol 3 oo
Jslge ol L ol 8l agrlon ials o 13 (STl s
i (b)) ebate 4 NIOSH (lojlow 00,5 o0 551 o
ailgs co a8 ol o0ged a1, V0 ) e, BTEX LS 5
S Laean¥T ol L polas Gl (o5l 5 (plwlids g
61— asised 5 LSl slaore a S Losl jlogd a8 5
Loosts¥T 5 JLazol 5 iSTam a8 aiis laylSe el
=l yema dn Colie b g adilosls plaislog s as |, Las jo

Administration (OSHA) Method PV2120 2003 [updated 2016; cited
2014]. Available from: http://www.Osha.gov/dts/sltc/methods/
artial/pv2120.html.

9. Parreira FV, de CC, de CZ. Evaluation of indoor exposition to benzene,
toluene, ethylbenzene, xylene, and styrene by passive sampling with a
solid-phase microextraction device. ] Chromatogr Sci. 2002;40(3):122-
6. PMID: 11954648

10. Molhave L, Clausen G, Berglund B, Ceaurriz J, Kettrup A, Lindvall T, et
al. Total Volatile Organic Compounds (TVOC) in Indoor Air Quality
Investigations®. Indoor Air. 1997;7(4):225-40. DOI: 10.1111/}.1600-
0668.1997.00002.x

11. Atwood G, Curtis C. Hydrometallurgical process for the production of
copper: Google Patents; 1974.

12. de Castro BP, de Souza Machado G, Bauerfeldt GF, Fortes JDN, Mar-
tins EM. Assessment of the BTEX concentrations and reactivity in a
confined parking area in Rio de Janeiro, Brazil. Atmosph Environ.
2015;104(9):22-6. DOI: 10.1016/j.atmosenv.2015.01.013

13. Jafari MJ, Khajevandi AA, Mousavi Najarkola SA, Yekaninejad MS,
Pourhoseingholi MA, Omidi L, et al. Association of Sick Building Syn-
drome with Indoor Air Parameters. Tanaffos. 2015;14(1):55-62. PMID:
26221153

14. Moradi Rad R, Omidi L, Kakooei H, Golbabaei F, Hassani H, Abedin
Loo R, et al. Adsorption of polycyclic aromatic hydrocarbons on acti-
vated carbons: kinetic and isotherm curve modeling. Int J Occup Hy-
giene. 2015;6(1):43-9.

\Y


http://johe.umsha.ac.ir/article-1-134-fa.html

Downloaded from johe.umsha.ac.ir at 20:51 IRST on Saturday March 4th 2017

Journal of Occupational Hygiene Engineering Original Article

No 8, Volume 2, Issue 4

DOI: 10.21859/johe-02042

Determining Benzene, Toluene, Ethylbenzene
and Xylenes (BTEX) Concentrations in the
Hydrometallurgical Environment of Sarcheshmeh
Copper Complex

Yaser Sahranavard !, Sajad Zare ?, Saba Kalantary 3, Leila Omidi >,
Masomeh Karami !

! Sarcheshmeh Copper Complex, Kerman, Iran

? Assistant Professor, Department of Occupational Health Engineering, School of
Public Health, Kerman University of Medical Sciences, Kerman, Iran

3 PhD Student, Department of Occupational Health Engineering, School of Public
Health, Tehran University of Medical Sciences, Tehran, Iran

* Corresponding author: Leila Omidi, Department of Occupational Health Engi-
neering, School of Public Health, Tehran University of Medical Sciences, Tehran,
Iran. E-mail: omidil@razitums.ac.ir

Received: 12.21.2015
Accepted: 03.16.2016

Keywords:
Benzene
Toluene
Ethylbenzene
Xylene
Indoor Air

How to Cite this Article:
Sahranavard v, Zare S, Kalantary S,
Omidi L, Karami M. Determining
Benzene, Toluene, Ethylbenzene
and Xylenes (BTEX) Concentra-
tions in the Hydrometallurgical
Environment of Sarcheshmeh
Copper Complex. J Occup Hyg.
2016;2(4):9-13. DOI: 10.21859/
johe-02042

© 2016 Hamedan University of
Medical Sciences.

Abstract

Introduction: Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) are important
parts of the volatile organic compounds (VOCs) family, which are widely used in many
industries. These have been classified as carcinogenic compounds and the neurotoxic
effects of BTEX have been reported; so, a screening evaluation of workplace air quality for
determining BTEX may seem necessary.

Methods: In order to measure the workplace concentrations of BTEX in the
hydrometallurgical process, sixsampling stations were selected. Volatile organic compounds
were analyzed using the method 1501 of the National Institute for Occupational Safety and
Health (NIOSH). Activated carbon was used for sampling and samples were analyzed by
gas chromatography with flame ionization detection (GC-FID).

Results: The highest measured levels were observed for ethylbenzene at sampling station
1 (0.8 ppm). The concentration of benzene in this sampling location was 0.05 ppm. The
highest toluene concentration was reported at sampling station 4 (0.1S ppm) and the
lowest toluene concentration was 0.02 ppm at sampling station 6.

Conclusions: Indoor air quality in workplaces can be affected by the presence of BTEX.
The results of measurements of BTEX showed low concentration levels of these compounds
in the studied workplace.
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