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Abstract

Keywords
Background: The chemical pollution in industries has make an unacceptable risk for the human yw
health. For the risk assessment of the human exposure, it is necessary to be considered the material Semi-quantitative risk
dangers based on the consumption rate, dose, toxic properties, and evaluation of potential effects
on the human health. Therefore, the aim of this study was to assess the semi-quantitative risk of assessment,

the occupational exposure to chemical contaminants among workers of the industrial wastewater

unit in an oil refinery as a model to predict the exposure. Similar exposure groups

Methods: This descriptive-analytic study was performed in the industrial wastewater unit of (SEG)

Abadan oil refinery in 2016. After the similar exposure groups (SEGs) were determined and ’

information were collected, fourteen materials were measured by the short-time personal sampling Industrial wastewater
and real-time monitoring methods using the ION- First Check. The exposure rate of workers to )

chemical contaminants was determined using the Industrial Hygiene Statistics software (IHS) unit

based on the results of the sampling and analysis. At the first, the Exposure Rate (ER) and then the
Hazard Rate (HR) were calculated to determine the exposure risk level.

Results: Based on the results of this study, pools were cleaned four times per day and fourteen
hours per week by workers. The results showed that weekly exposure of workers to ethylene oxide
(16.7 ppm), nitrobenzene (16 ppm), and nitrogen dioxide (15 ppm) had the highest values,
respectively. Lowest values of the exposure were related to the carbon monoxide (2.8 ppm) and
carbon disulfide (1.5 ppm), respectively. Benzene (12.5), ethylene oxide (10), acrolein (10), nitro
benzene (7.5), hydrogen sulfide (7.5), hydrogen peroxide (7.5) and aniline (6) had the highest risk
level, respectively.

Conclusion: The results of the present study showed that workers of the industrial wastewater unit Received: 15/09/2017
have a very high risk level of the exposure to chemical contaminants. Therefore, the prioritization
of control measures such as new wastewater treatment methods using the semi-quantitative health Accepted: 26/06/2018

risk assessment is one of the most important ways to prevent and decrease the exposure of workers
to contaminants.

Conflicts of interest: None
Funding: None

How to cite this article:

Mousavi SM, Koohpaei A, Hajizadeh R, Yazdanirad S, Beheshti MH, Moradirad R. The semi-quantitative risk
assessment of the occupational exposure to chemical contaminants among workers of the industrial wastewater
unit in an oil refinery. Iran Occupational Health.2019 (Feb-Mar);15(6):8-15.

This work is published under CC BY-NC-SA 1.0 licence


http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://ioh.iums.ac.ir/article-1-2213-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-11-23 ]

o e S (Sl lg o5 conl laigay (ol
15 (peime) e Vg b by 5 (3l>) e olisS” il
2 xS pee—al Sl oS S ) Wed e iedls
Polse ply o LS, cblis 5 (Jyus cleladl s g0
Sy Sl oY ploan Slgo 5l (80 s
olaiz! jsb 4y dlse (nl b agzlse 5l (L0 bl
Sl el Joly 5 05 [0] 0,8 1,8 25 2,50
9 bt sbagzlse L by slosn; b))
ablge Sy (2bl anl B olend lge b o
(i slalase ,o sdw S, ool [#]
sy s glaS; ol Goyb 5l a5 sl unl
9 ol tlagy S pae i 5l (o3 (e
o1 CoblB sl 5 955 o )15 5 S s
5 Silons (SIS dam aslgny 5 ol asls
Sie lezly abgme o S o |y b ol
s s oS, ool anT g o e
4S L ;2 509290 locdlad slod sl il oo
Oe=zred 5 018 92y (gl cdld o s G
&l 0= plasl olles o slacld ol
aS 69)lsn oLl Loas 05290 slaools g laadly
039 Caadlw )> St 55 sl (S iy sl
oyl o lyd JelS plamil 4 g5l g bl o (S
o Sansy 2l IV] sl o cod sl
g o plonil (Jaio Cllip Gewiige bwg (o5
5 0¥ 5 SU ez olyo Uy oL,5,15 0silly agzlse
o xS 0 8 Sbil 5 s 090 1, L Jxe
sboaby) elsl 5l (B n Jobd el s oL )l
Sl a5 byl 5l (6l peiged aiile oS0y 9le
clale b jlade o ieS (6 u503ll g ((so>) (el
Jos caalllae ool o JA] acal oo ol las slgs |
Slgo Ly (o dgzlye (oS Aot Sy (St
L ol b agzloe jasli dsls olol ¢ oleand
Gi¥l a5l LMl 3L S5 05T s &,
Ly olssion Joe ol ) oolitiasl b ol o ol
(b ooyl (o a0l 5l (g0 5] e
gl oy @lioo sl oot 23lal (Jus
59,5 as i gloll cdi oS ioVl oo alos
Slazlye alS 5 s xSel> sl S5 sla Sl

L8] sls &l 1,3, 91k

Oed 5 (Sguwge (SIgodsw

dodso
L hlisie Jela )5 ol sl 53 5 bz o138
= Gine cilage Ol oxie Wlg oo slge )]
Sl 090 4 (BlgT g x> 5] Iy ol 35,5 o8l
Lo 50 0l 092 (olond Slge 3l oolainl g ades
Og=ee @iy 5l Gl 45 998 00 03) (eSS yOl>
slass pl as ably alils 0g2g ploie olod S 5
oo el s 5 55 S5 i Yo 5l
Bras obond ool Vere e JBlas 59, 2 0 I¥]
f>}5—0-"-" B e o olend Slge b agloe 05l o0
0 ] PO PN | Lo Y . g L
5095 oMl gl o0k 0gall silage sla las
bS5 st 5LIE] 05,5 L5159,
Sed Sleogas sl o3 Sl (glg (o ol
oy bS5 Gl w3 9 099 (oelive (ploond
L oo olisS dpalae .canl )lo,95 1 (6 pin Coon]
O3 e 5 S0 Jie Sl cel olS 5 ol
00,5 o (ol polo cwd 5l g A S 1w w00
u)lLﬁA-A—A » 05)'{5 «Ode @Yj.'o uLQ?‘j.o ).3 U“M
DV 05,5 b s 5 (50 098 10 ol me il
) plond dlgo Ly dgalge 5l iU cidlagy ol )i
Sl eopoimo Ly ole Ol 3l 09,5 a0 s o0
B rs g pagoeiS p OlSl g (rdge b Seattnns
3 @t Sl osliul 5 adgs 4y Lo e
slo!l 5l ol gl il oo calise slaas] )
ool cle) calond Slge cnl 51 G20 a0 (5)l5e
sl Loy Tl |15 plle jo J S Slaladl g bl
g dudazg Ly g laie oo dy olgl8 Coenl
5 cd slareizme LSS apzlge ol S0 ,0uS
OGS o bt j5loln; delse L jois 518
sl Sl D9 5 ATt by, Sl eslinul
bt Jolse (I b agzlse 51 (00 (Sl S

I[ran Occupational health.2019 (Feb-Mar);15(6):8-15. \E


https://ioh.iums.ac.ir/article-1-2213-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-11-23 ]

oo Sl 2oly dbgoma (1) (b elge (o dess Sy (L))

L B8 5leg,S 55 oliws 5l oolail b lodiges s
Sl 1 S Cge b Judos g 4550 FID 5l 18]
Lyl b jo syl paises solod b Ce pu Salzlon
e 1) Blas lon bz ey b ol g
Slo s ol ol 1 eolatul b g ol ploil (a5l
223, SRS 58 paiges Ll 5 ooyl ol et

Obeisbs by (Sdlie Sy 2ol b5
Sl LF ] il oo a8l ol slad,> cuilage
LT @l 5 gl Jslse b gzlse (ganaz o
P Soco (V+) dHST J158ls 5 51 soliiul b ladsges
bl 52 9 aunlie OEL L 1, SEG 2 agzlye bl
I, ag>lge 4,0 OEL g agzlgo o0 o al_0ld

(HR) o ,blro cu po (s 1l

o o 00 delate slaoa VT Slulis 5l
oolie Sy ) ol @l bobie .0y3,F aseie o bl
3,0 (K a2 l3e 0978 5 Caos Gliee 4 (plierd
Sgs s S5l @ am g5 b Wilgs o 0, ble o o
oblte oy (et K08 hg,y 305 e (pleend
oaaS clale 5 (LD50  =50%) oS 599 &,k 3
D] el sl slge (LC50 =50%)

(ER) a42lgo o pd (i i

5 il 5 (8o tizes 5l ol gl a5 oadlye
083 Cyumos s adal) sl eolaiwl b ag>lee (TWA)

E= Fx Dx M/W (1) akyl, 4 a5

(Mg/ mY' L, ppm) Sise a4=loe oyl = E

(aan o olawd) aian )0 agzlge I ST=F
(Mg/ mY' |, ppm) ag>lse Bas =M
(Celufe) a0 5 celn hawgia =W
(celo) aglse o S Job Lagio = D

oSy e 6,500l s ol iagh o
Smimo LS cilag oy jo oled sldes T
b loslaiwl L« JJo e 4 0043 95290 HSE
Sg-i o plodl aadog a S Jlej o aS cowlond

3 Industrial Hygiene Statistics

P o)

aiboo hdos  heogs g9 3l SiRg% by, 2
cds ¥ "ROP) o Gl asmbg> 0 a5

Sl azog> .88 ool VY20 Jlu jo bl
T2 50 D o A di ,dad glaa sty OIS
YO Lo atelu A Ci s ¥ gaome ;0,5 ¥ Cid
S siiie azly ool o abgoms S5 lgie b i
Sl 59,5 Jbs g (Geiidd Slles jlam asten
by pls oo ol 5l Jool> (07 doazig>
&8s 9 Jul azmos> (29> 4 g oad A S (S
9 Sedled sl)ls 1F LS 09,5 a4 azgi L osdi e
Ot ) Slojlw ol alie )5 L
Gyl Moo les lulis) dullss llacoles (WSEG
Slyo 9 (OEL polie SLo5 L YL slaagalye b
£l agzlye byl b cosl (Son 5,5 a5 Lloand
Loy S ot 5l m (Z3) 15 (o) 2 9590 Bl
iy byyye Sl g slaam SEG)T lan i
iyl Ly 5 s ol mog,§ s lagSs asyl3
Slgo L dgrlye Cundg (s 5l G 9 sl
LaryT Ly oL,5,15 05,5 a5 oloow oole VF o sl
looa ¥l plgie 4y wanils |y agzlse oliee (2 i
Sy b)) e g Gl azdee Lol
Gt it ol lapd slge b s agzlge
ol Glaazde 5l aclate Ol )l (5o peiged
L pofitns S8 9 Do (o (63,8 (5,10 paiged B9
Gl Bolas &js—0 4 ION- First check oSws
ol .o oolisul NIOSH (glaae o, laibiul L
Aiged Slaes wzly , o 0 Jels ol 8l slaws o
oS il ag) 5l oliul b ladiges .0 aseiue
33300 J5 5 JLE5 00 ags JUs 0, 5) Jlod
13 ojlasl (Kl sl allas ol 4o colai !
QU0 5l G pgds az )0 e Jo XV dogus
S e &S i Sl 0y50 Vo /T Bl i g doy
el a0 5 Byl 0 S L (Merck) LT
=] Y s 8L g (e85 1,8 eolinul o 90 VL
D 6yglaer el A B aids FO o 4y aids

1 Oil refinery Pre-treatment
2 Similar exposure groups

Iran Occupational health.2019 (Feb-Mar);15(6):8-15. W


https://ioh.iums.ac.ir/article-1-2213-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-11-23 ]

Saelor o Glie 2 3k 2 950 ¥ (559, cSrre Sl
S azan 0 )L YA gaemme 10 9 )5 celo A o
Jooz 5o s oo plodl | loazdse> 5l 625 2
Gy 5 S ) gl gz lge 4z o Vo les
aaly Geizmed § (olond olgo L dgzlse S
Sl sl a4z L looa 0T (150 5lail (gle 90
ey Lo e plis 1) (il Slelge co o
i A oSS it iz lye e
(el ey 55 (55900 Selgus (50 (slooaY]
gl 53 STy (a0 WlaST Ll (il ST
Logl agrlss (olajyl 090 5 0228)5 )13 ¥ lezlse
o 2l ol o wdlioe ol 4y 3 LSS Bl
S Blas pow mhaw )0 00,5 wdlgw 63 o S
9 P9 g )o igdes 9 ik sl eole (A e s
23S )8 Slezlee (ob)l o mhaw )3 aaSTgige
aVaiz g sloygs atnlp Ojse 4 apzlye 2b5))
gz 8 slooyg0 o ons] Caws i G axg L
slooy90 o)l sl g oolaul a4l Sledlb] JoSs
Ol )0 S e oaaline oS jeb sl o jl0 0 S wy

O)Sen g (gwge (Shpodpm

2 Sl 40858 (nl 5N 352y Slaglse digS e
A 03,5 o0 )3 oy p S5 oS Sladilg 52 350
E) 4p=lse Jado 00,5 ol Slewlre oo b ol
jlome aglge polie L owl caws 4 YU alal, 5l aS
oS o s 09 oo duglde (PEL) o oy
lge S g abgpe Jolaz b 5l (ER) agzlse
Iyl

e 2lpe o pd g 0,ble o pd et 5l oy

Risk Level = (HR + ER) 12

losd ools jlas a5 = HR

4zlge 4,0 = ER

sl oel s 4 S 4y 4 4z i b olyd 5o

asly
amly d by TS s T ol Gaios o

o Sy a9 il sslate Gl Sy iy 45) 9 Sy o agalye 42> =) Jgan

g b agzlse b))l sl 090 ool acliyy D /% %
) . - o
Copde g byl Flymel (g sloial) & % ? %’ T g £k
(A) s Slealse } ¢ ¢ B ¥ o < =
< (E_ \g ﬁ. 3
olo duw ya 1 LSS 8l oLy W0 o o O
Jbo 3 LS il bwgie ¥ v ¥ o il
b 55 LSy Jslas Lgie ¥ v ¥ oy
Jls g3 52 33 ,b SO JBlas 2l V0 \ Y obl;
olo b o ) LSS 8l b ¥ ¥ Y KV PP
o
ol 2 o 3 Sy s i va o S RN
e s o 3 LS oo s ve o v G o F
olo dus i 1 LSS Jslas sbj ks \. ) ¥ o ST % C
olo aw o ;3 LS, Jihe Sbj s V.0 o v OsremnaSTy . £
olo dw 4o 5 LS JSlus oL s 5 ¥ Y s
olo dus ya 5> LSS sl obj s B o ¥ LLsST ol
Jo g2 52 2 e K, Jols ! \ \ VoSSl
Jo g2 52 2 e K, Jols o TN \ e
OFg eS|
Jbs g0 52 53 ,b S Jlas b \ Y \ LT S

Iran Occupational health.2019 (Feb-Mar);15(6):8-15.


https://ioh.iums.ac.ir/article-1-2213-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-11-23 ]

oo Sl 2oly dbgoma (1) (b elge (o dess Sy (L))

5 obeond laoa VT, Ko 0 bl e ax 0 (50
G b 5 e—izxan § LC50 4 LD50 SDS 5 ,b
OSHA (sl Jaibiul G—b) 15l ,us Slgs Jyi
a>g L [VF] wel covs & (ACGIH NTP JARC
A nlaSt ol Gl Sy gl F Jgie @
VIO 35 )ndly s VB (y5og i N o (55, ST
Ol e g Sl 7 LSt VIO (39 00 9T
@Yl S agzlse S IS (pliod Slo—
Al s 5y9,0 ol (IS Sleladl Y e

gy Sgte St Oleity (S Sleladl
5 e Sl jlaclate DLl b o515 agzlse
rgm deial slaghs ) 5l esliinl Sy o S
L ohlses 5 (Siwgs j5late (pom il oo luy
slos S il L (s 2Vl 5 osli
bsegdg— o Lo akenly (pualitlo ushenl:
BVl 5o (5 (S g i S5 a5es W, iy
L o) g aual .aisls sgugs (Ao 0 YA 1) (5, e
PS5 e oligagags 09,5 slags xSk sl ooliul
V Bis ay pladl 5551 50 5o Cie YL 5 e
g 3 oo S5 e S lag T (oo
il il oy, VA s e glaelSau YU
Sl dbal (Soiglam slaghs) 5l sl 55 Glad)
3 55,05 J—adllgl lawgr ol cas VL, o
o 00 BYe o addlae pl jo ol sl ]S
nes slaghs, 2% 5V T as Bl Glay 0
[V ] o s J8L 553850 51 ool casioas
L eyan GlaoVb criodes g 2V oL
s slo,9S 50 (SSF) 95 5l (xaw 5 >
Sleladl 5l ol o egdle LYY V] 0iil o 0,08
L Gollae L5,LS loygo (aly asliy ;K00 (Jyus
Seslaiul o b Ol gzloe oo o5l
Silwosls [VE Y] Sls s 5,5 slocule
5 s iy oS [Y0] it cbili> aslp
S Grassly 1500 agzlse oloy Do Ghals
alin Olallas g asllas ol jo 0l o golgiion
W lp L cnlite (TS loladl gy ol
YL ol L aglse 10 (6 Siuy ol 0 ot
Lvs ¥] cal sty sloins s

dagi Al ol A Sy o)l s

ST T SE-S VY- PRV ST VORI - PRSP PPN (1299
S Sy AT, o YL syl 359 amannsly,
sl go oty ol TN

G S Al g Sy

b agzlse slaog S QL Sl ey aslllae cpl o

@l 0o YT L (5,15 agzlse (b)) casline
ol @l (39 (s ;5 4 4z g3 b plxl
Sl - 9 %xlge Lawgle doa il 5 (510 paiges
Cog V50 o abgore 1,515 0l cavs 4y San
5 sl o Cugi V0 yas iores 5 sl o
ag>lgo lroau¥I L )5 celw A jo Cel ¥V gg0me
by coiy & Sis azlye Glime (n i )l
5 (VFPPM) (35950 <V FIVPPM) wuluST L5l oy
S G crl 3 g (VOPPM) (59 fdannST (6o
5 (VIAPPM) L (52 S oS lsige (Kb agrle (e
el G 4 i 3 4 (VOPPM) oy ,S bl s (60
Sl e WYL Cpos s az g5 L aS ols LS s
Tl (p i Gl B agzlye az )0 9 O Hlas az o
O iy ol VU (L Sy a4, LV/D S
Ol il Sy ralS g J S Sleladl @ ax g5
LS 5 s )5 plosl Olidss b abb oo o]
I oS 5 e jo 1)y cbale o 5YL BTEX
oS Sleladl ]y o sl s |l 1, (VOCs)
Dol s % j15 cnglyl o wb oluS 5 ool ol
ooliiwl (s9il> slacnSg e Sl o by, alox
L B2Vl lacdsl (6 niy aaal by,
SS3an ey asdl el ol o olas jesST e
3 O JS LSl EPA o lasliwl a5 ol o
Lol osole 5 ot Bia ) i glmos g,
Sl 00,5 o jueS ablags Olbbe b slools
5 pls e slwos gl o s BTEX aS aix,a [VV]
dg—is o odlaiuwl (ST oo 50 YU gl o ales
cely T Jods s an slools 5l ssliul 1,51 s
o0V (gl cmwbin (5500 g LST sas ol
sdle gaio olay axly jo [VA] wsl o o BTEX

1 Folren

Iran Occupational health.2019 (Feb-Mar);15(6):8-15. W


http://cell.ijbio.ir/?_action=article&au=894&_au=%D8%A7%D8%A8%D9%88%D8%A7%D9%84%D9%81%D8%B6%D9%84++%D8%A7%DA%98%D8%AF%D8%B1%D9%BE%D9%88%D8%B1
http://cell.ijbio.ir/?_action=article&au=894&_au=%D8%A7%D8%A8%D9%88%D8%A7%D9%84%D9%81%D8%B6%D9%84++%D8%A7%DA%98%D8%AF%D8%B1%D9%BE%D9%88%D8%B1
https://ioh.iums.ac.ir/article-1-2213-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-11-23 ]

petrochemical industry. Iran Occup Health.
2011;7(4):4-0.[Persian]

6.Seeley M, Tonner-Navarro L, Beck B, Deskin R,
Feron V, Johanson G, et al. Procedures for health risk
assessment in Europe. Regul Toxicol Pharmacol.
2001;34(2):153-69.

7.Kauppinen T, Toikkanen J, Pedersen D, Young
R, Ahrens W, Boffetta P, et al. Occupational
exposure to carcinogens in the European Union.
Occup Enviro Med. 2000;57(1):10-8.

8.Bullock WH, Ignacio JS. A strategy for assessing
and managing occupational exposures: AIHA; 2006.

9.County D. Environmental assessment for the
construction and operation of proposed projects on
area B of Fort Detrick in Frederick County,
Maryland. 2010.

10.Haas JM. Industrial Hygiene ABCs. Profession
Safe. 2005;50(3):38.

11.Nasri A, Jebelli B, Nasrabadi T, Hadizadeh H,
Ghazanchaei E. Determining the Risk of occupational
exposure to benzene, toluene among gasoline stations
workers, case study in selected gasoline stations in
Kerman, Iran. Occup Med Quart J. 2015;7(2):57-
63.[Persian]

12.Tunsaringkarn T, Siriwong W, Rungsiyothin A,
Nopparatbundit S. Occupational exposure of gasoline
station workers to BTEX compounds in Bangkok,
Thailand. Int J Occup Enviro Med. 2012;3(3 July).

13.Beheshti M, Firoozl CA, Alinaghi LA, Rostami
S. Semi-quantitative risk assessment of health
exposure to hazardous chemical agents in a
petrochemical plant. J Occup Health Epidemiol.
2015;4(1):1-8.

14.Crowl DA, Louvar JF. Chemical process safety:
fundamentals with applications: Pearson Education;
2001.

15.Kim MS, Kim JS, Kim BW. Removal of
gaseous toluene by using TiO2 film doped of Ru-
dye/Pt in a pilot scale photoreactor. Kore J Chem
Engineer. 2012;29(5):549-54.

16.Shirvani H, Ganjidoust H, Hemmati M,
Zarasvand AR. Investigation of oil refinery
wastewater treatment using a submerged membrane
bioreactor. Petroluem Res. 2012;22(70):43-55.

17.Weaver JW, Exum LR, Prieto LM. Gasoline
composition regulations affecting LUST sites: US
Environmental Protective Agency, Office of
Research and Development; 2010.

18.Gilli G, Scursatone E, Bono R. Geographical
distribution of benzene in air in northwestern Italy
and personal exposure. Enviro Health Perspect.
1996;104(Suppl 6):1137.

19.Nahid P, Vosoughi M, Aalemzadeh I, Sanati
AM. Bioremediation of PAHs for the Persian Gulf
Water by RBCp and MBBR Contactors. Water
Wastewat. 2007;18(2):12-19.

20.Mortazavi B. Treatment of oily wastewaters by
Lipase enzyme producing bacteria. J Cell Mol Res.

¥

Oed 5 (Sguwge (SIgodsw

4SS Cl o el oas Ly ae las lasbisl
wilie (oly> (555 » Lo & agzlge (oS 09l s
2 OSLS azlse 851 6l )l lgre 4 aSL
JUKIC SHCHVICS RAC P NI e
aS olo lis addllas gl .08 oo 3 oolatl 8,90

e s IobT e LoV et ol S5
ot slaoa T L VL LS aglye S
S Slaladl sa i olg) 5l ealitol 1) axil s
oz I Stblags (o5 ded Sty (gamas, B

Lo, Kol o St 3l Sl aias (g5 sl s,
@l Slea VT L ,5,LS (wls 5l (6,55 L
RVIg

S g g S
Cblags ool Sldes aolp G aze S asllas oyl
S Q\ol_f\ e YL &S, S HSE cxn /S

i aglge (oS das S ool Gloie
BVl S5 o Sato olay 9>y abge o S8
bl ol bl oo " oland slaoan¥T L s
lorome )5en 5l ails (oo p3¥ 255 ks
P S_ng US)M L)"‘ QS’L"LQ& alises 6[_@..\}‘5 L)LS)IS

wigles Jlojad

References

1.Moosavifard SA, Ardestani M, Zarei F,
Asgarianzadeh M. Semi-quantitative risk assessment
Of TDI and MDI in car paint shops in Alborz
province, Iran. J Mazandaran Uni Med Sci.
2016;25(132):82-90.[Persian]

2.Jahangiri M, Jalali M, Saeidi C, Mohammadpour
H, Mardi H, Mehr Alipour J. Health risk assessment
of harmful chemicals in order to provide control
guidelines: case study in a polyurethane foam
industry. Occup Med Quart J. 2014;5(4):33-
41.[Persian]

3.Semple S. Assessing  occupational and
environmental exposure. Occup Med.
2005;55(6):419-24.

4. Jalali M, Jalali S, Shafii Motlagh M, Mardi H,
Negahban S, Faraji Tomarkandi V, et al. Health risk
assessment of occupational exposure to BTEX
compounds in petrol refueling stations in Mashhad. J
Neyshabur Univ Med Sci. 2014;1(1):19-27.[Persian]

5.Jahangiri M, Motovagheh M. Health risk
assessment of harmful chemicals: case study in a

Iran Occupational health.2019 (Feb-Mar);15(6):8-15.


https://ioh.iums.ac.ir/article-1-2213-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-11-23 ]

2014;27(3):346-53.

21.Zolfaghari M, Alamzadeh I, Vosoughi M, Tafti
N. Application of hybrid activated sludge reactor to
improve activated sludge process for oily wastewater
treatment. J Water Wastewat. 2013;1:43-52.

22 Fallahzadeh M, Hemmati M. Measurment of
critical flux in membrane bioreactor for Tehran
refinery wastewater treatment. Farayandno. 2000:9-
41(55)11:160.

23.0gata M, Michitsuji H, Fujiki Y. Estimating
amounts of toluene inhaled by workers with
protective mask using biological indicators of
toluene. Toxicol Lett. 1999;108(2-3):233-9.

24.Freedman R, Ferber B, Hartstein A. Service
lives of respirator cartridges versus several classes of
organic vapors. Am Indust Hyg Assoc J.
1973;34(2):55-60.

25Garber SR, Colton CE, Lucas DS. System and
method for developing and/or maintaining a
workplace respiratory protection program. Google
Patents; 1999.

26.Golbabaie F, Eskandari D, Azari M, Jahangiri
M, Rahimi A, Shahtaheri J. Health risk assessment of
chemical pollutants in a petrochemical complex. Iran
Occup Health. 2012;9(3).[Persian]

I[ran Occupational health.2019 (Feb-Mar);15(6):8-15.

O)Sen g (gwge (Shpodpm


https://ioh.iums.ac.ir/article-1-2213-fa.html
http://www.tcpdf.org

