[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

s L

39k e qaime 00l g Lasmo 38 198 (S 0l YT Ol jmo (owi g

" P9 B9t | segodsor | Ol glhodesmel O Wins 5

Ol ,S (S p e ol came Sty 03,85 aen Sty prign Sl S o sliad 1 s sk 551
Email: m.malakootian @yahoo.com FEA-TY 0 VE: b il

Ol sS Sy pshe olSiils Lae Sty 05,57 Jamn Coblilgy ikige A3 51 (oaliB IS (5 el Y
eSS pe ol8ails amn Cblige 03,5 5 Jamn Sl ptige Slidos S ey e ¥

Gleles b5 5 sbul dear 31 0T milg SISl ogas 4 s ST Calibes glatalydoio
2340 Slarl (g ol Dy 98 Lot J STy SOl oS Gl odd Lol (B0 5 (ol (s oS
Los 0T g Jul o 5l o 558 e o law ol 0 inieo Gble 5 (5 el 1 o
$lsr 53158 (S I Sl 0586 o8 T 51 iST (o 03T 1) 550 0 pal g (ol o o 53 7 L o
ey B4 (655 8 198 Lok ST gy A 53 RS el 1 @S g 55k sxe goses 5l g
W23 8 el YA ol OLT OLL B sl 5 Ul Slaj 03l 53 45 Sl ol = oo 5 Gl (oW 2 (V9
3l AST 63 (HO) sy 5508 « PMg e355) Slpd ale Caio ol el b 0aNT 2oL
o el 093 3k 3l cly S35 (03)0551(CO) ey S 4 5008025 £ 8 ansT 53((NO,)
Syge Olpl 3ylhtely WHO (glas gozny U b ot VT aglin 5 als,lS" db e s s otV Clale
8 St Slalac oSl i 3 (s plad 93 5 O lie g sler 53 patme Ol slpn 35
5 9503 VY brex 0l VT o 51 6503V 0Y sl 258 15 oLl 5 6,8 ojldl 3 ole Lid ok
A3 8 e Ol 3 Ikl slis 1sa  mldg CoiS . b 4l oy S35l 4503 FA

2 PMig)lee D13 6355 atin Chle 80e o 55 0l Slagle3T 51 oeT Conty ity 48l
¢ MFPPb 1 ; (80255 SauST 55 FANFPPD 1, NODE st 5 v /5889 /s
5 /480 PPy 5las 5 S 55k PN PP i (O3) 0550 V/Appm i (CO) ey S eV 550
spde 31 7 ol e el 53 S e WO TNy s B s il sl Sl
©lsr CaaS las bl s 53 (615 4 ged 35l g0 aled 53 55 1 CdS et li Les (Conl 03 gy Sl
sl (5 0T G § L SB i 13T (gl )bl sWHO (glas gazay 0 !

5 0L, ot L L5l o5 Candy 5o peizme Ogelym Sl (ilMg SIS 5 Amad
o3g b b od¥T Ll 51SOs 5 PMig) Glee Slud Chile aSul a5 Lol Sls, 05 | o
ga%T,gutdgﬁsu;Tw?,w;t@fk%p‘yu.x*: 0551 o 3 (b ol
3505 3501 (s Jalon U 3 lleal 1 g, een

52 0 VT 50L (oxio maizmn ol g LS s LGS (S 0519



https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

\ "—!_!—"

JJL@MCWQ}A]S‘L?’MJJb.&gsha.xg_y-\—g‘ﬁij

slye opl &S b CaiT s IS (PAHS) SSbes,T L
OLE Sy g diad o ASTYL b Syl s olens
odseze OV s .(A)vu,:@dpu,SJ@umuw‘r}g
33 dils JUssl Caa cpl 53 L e VAV s IS T
Gyl Sl Saw Ede g gme dely Y8 Ol
s u¥T.(A) Wyls Jlasl L& Lm0 55 »b W5 Cano s
Sy E 36 5 Sl Kt Bl 51 S e sl
G oo VT i Sl il Saw Cuio 3 015K
S a4 Calbes Sldlas bow 5eeSan Cato glen o losd
(Soo s oo b alS r ela SISl S Sl odeny
CODEL o, Ol (g 5 p el (S O ol S
bz gled osle Cy L oy (gol> Gg::w\f oj':AT_)A
288 Ll OV game 55 5 AT 3 o slee ol Hlasli ]
3 5hen sl &z 05l B0y T3 55 a3l S o
T slls 8 w8 o g b ot VT 51 (ol ooy b glies
Sl Sl p ol Zoeal Sl 0L eSS U5 aie
sla s 1 eslizal U ol Kaa 5 (Silvano) gl s (YY)
S D13 68 o5 s e gl AT 5 W15 e
5 Olides adl azsly ¢Sawy ple Gl 55 Ghe ¢l
o ol (S plerd ST e seme
s 53 Glae Slyd &S sl Ol GL:; Cwl ol oslatul
e b polie 5 03 (SHOUM) 515 Sl 0L iy
Gl Ien gla wgas 43 PAHS 15 g la mel s 25
Sli=s 55 (Vermeulen) o s 5%+ 0 Vo 55.(1Y) L
223 Sl (@15 Ol 5 (ol e S 6y 4 )

;‘; Ll r‘ou‘ &&wy 4:«5 v\.iTJS )‘ J«é‘}- )L?.F_g r: 343

4o
Ostl i 5 g 55 mbo aul 5 (65 5 50 4l Loy (ST 5
Sl 03 gas drl g Jaows S j SWSio L1y s g LT
Clgr CiS 4 Slew 5 ogllae U Carsy 0T ol s
Il 55 slassiS s o loa (ST il 4 5, Ly,
20 Ll o i Ty Oldl e (g s anw s
Osden ¥ 5500 ¥l Cildg Sl 0Ll 518 bl
L o S S 3 Ol Tea ST 51 )3 Olgr s i
Slersle o 565 0 5158 (ST 7 ghaw o 635 sl ()
Vugm® sl e s sers 4 Ol 5 Bs,e 8
S35 B e 55 p o NO2 SOz (ilas 155 2ol
DL andllan () b oo il /8 XY Y L a
S P Ay Al el lpn ST ggrlpe dns o0
S50 oo Sleolen GRIB1 53 D3 g (F) 555 0w
RIPTCUN (. BRI PRT- SUF g A VA SV ICHESVA /i
GW.@‘oﬂwu&}ﬁ-qugu,}a?u)JéSE
JA eslaal a5 1) (Sland Slge 51 eol slues Oy
ol ezl L(F) wil (o o T ) (ol ST as
o 3l o8 5l mins ol ol Sz Wy i clino
International ) (IARC) ol ,w Slidss Mol oy
Sy ©lols Cas Ol g 4 (Agency Research Cancer
Sl o 4l ) Olb 2 s 4 O sl o5l
F5 S LS Sl oy S K Sl St (V)
O 5o 3l e o 51 (g3la3. ol 4l 50 )3 5 oo 5l g0 |
ol e gl e dan S5 w5 S5 55 Sl a

Gl p S goden e el 5o 25 S 1 S eSles, T sla


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

YA

L

35 Cbldg dSails iass sale aellab

365 sl o VT Sl 65l g0 612 23,5515 6,8
SleS Cole g 6 b sy VT ot Sl oSy K
Slp s oslial (il o 4l 3,428 Environment SA
¢S 51802 6 YT (GFC o&ws 51CO o ot NT s
L oy oiS Cu s o5 ¢S 5INOS 0t VT UV oK
S 158 03nlUV T 51 O3 i I, PMT
&l il SUS-EPA Wb 3550 58 sla oSaws sl
s o VT 2 1 6503 VOY 4 by &sed sl CaS il
2 oded 3 g Al Sysa 5 cwl) Sl3sl
nes JT slpe 5 6ol G pes Sl oRaws oslinal L sl
sl g Gse A5 s g JS s 8 e T
Coylaze gl ol NT 4 bgse e VY sldw
Ly o 450 FA 5 L3l o HC ,(CO,05,N0,,S0,,PM)
oAy gl s PMyp el oy O3
s 8 6,8 a5Iul g ef glis, s HC «CO,05,NO,,
S Mo art ke odu¥T 8 odd (6,8 ojlul chle o
S Sl 2t BAQLOY) b 51 SAQI os s dulons
ST Jasli sl s I8 1 pn CdS wl5s) SIS e
ol OT auls 5 ods mds 5 Gy a0l g
b sy ik BT sy bLl 1 (ST £ sk
W) cl

& sl

G VT Chle &l @ 8 ol Sl ol =k
b oS sk s (PM0,05,C0,80,N02) s ylaze
53 peies Ol 03 (AQDIss CdST jastla L ol en

NG| Ov\ﬁT \ d_gJo—

S 93 53 aalllas L Lssai L5511 Sl b el
Sab plowl SVl Sl LS 53 Sy LY
Bl L o S 5 e s LS s ol 5SS
22 21 e 3 5 OSGl odins OLE ould plonil Dl s s
i SIS As jadie 55y Syl sle T3 s
blowl alie Saw¥ g sl Gl 5o Wy 1T
g 5 S s wy LIK pled SLS 5 s s
e 5 ST Ol o OV sl o J ST XS
3 B e b VT )y 5 (V) Cls SlaST 55 5
S8 sylee sam 53 WAL Jle s Ol ST Ol gl
LOFE) okt 2,158 s,lkkal de 1 i NOpel,38S0;
5 OLE St bis many §abse Loeal 4 ar s
ChS atls Cods SKSa sp sshie (ol e
S ol G Ol S 0L grie patme SIbI gl
s 8

IR P9I

sla g dgl Sl o3l 5o oS Gl abis — oy Siash
g0 peima JSL88 pluliYAr ol OLT OLL U
e Dl 0L e meme (pges dbpn)adlln
Wegplad 5 pladhe) g 5 &5 el 55 0y 0l
ik Bl 5l¢ patzes & 1 a2 5 L. (V0) A2 0o (6 20
S mess o sy b 85 ol e 9 e
O8) Sl 56 3550 0 VT 8 51 4505 1S5

Wed  gele Chle G Sde gy, bl
2slh Syse & HC ,CO,05N0,S0,PM;y  sla

o3Il 3590 ole id Sde 4 5y 4w alaled(V7 B A Cell)


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

Y4

L)

JJL@MCWQ}A]S‘L?’@JJb.agslAa.a\...v_YTg‘}:ﬂij

Jol 31 8318 9 4905 S ol | 1 Dylxio Sl o ¥T (Slga ™ sl g HC PM;0,03,C0,S02,NOzdivis cbalé 1) Jous
19 olo OUT ol 315 5

HC(ppm) 0; (ppb) CO (ppm) SO; (ppb) NO; (ppb) PM; (pg/m”) o
AQL  cne  AQL  wsche  AQL wejcbie  AQL waj e AQL cne  AQI bl

- oYe/e fON £/ VE/0 /YA S¥/¥ 2 Yo Y/0 4. /0y a YAy
- Y/ AR FY/A \V/A \S% AF/Y8 \o 8 WO Vb A/ N4/ LXVAZAVN
- v/ VY VY Y¥/A Y/ \idid qy v % YV/VY 149 4 /F/Y
- /e F/eY FYE S \/Y 4./0 vy \d \/f 44,V 0¥/ 4 /F/\0
- a/. Y/¥A FAN VE/V \/Y$ AD/A Y Wb \TZASEN 714 VY /0 4 /F/YA
- \/e FF FF Y¥/A Y/ o0/4 £0/4 £ \A L\ 12 4.0/
- W/ v/¥4 Fay W/ f \/0 QF/\Y YA iy VN Ay Y 4 /0/\¥
- o/ o0 o0 /Y VY va/A 44/A AID VY AV/$ Y4 4. /0/Y
- /- 251 ov/% VE/A /¥ oYV o) Y AA AS/0 1Y§/4 4 /0/TY
- A/ FF FF Y¥/A \A o5/4 £0/4 ¥ ¥ qY/+y YA 9. /8
- 40/ V/OA Y% /g A 04/ or £ YA/ 90/+f VFE A8y
- o0/ o0 o0 VeV Vs % o0 Y Y49 AN/A /0 4. /9/YF
- o/ A7 FA/N AR VY AS Ny '\ Ya/8 AY/Y \YY 4 /5%
- Y/ v/vs Yo \Y/FA V/+4 Qy/F YO 14 WA 90/+F \PF LYA74
- VA /¥ Fo/f YA \YAls qF Yy \Y AY 40/Y4 VFE/D 4V
- v/ NoY OY/A VYV \7AN #0/3 2% V4/A A Y A VAR
- yov/ o/dFf OF/0 W\Zani \/0F qy YO YY/A 4/0 a3/Y \Yo/N VY
- W/ FF FF \\id \/Y \idid qy 14/+4 \Y VY aA/D 44 /AD
- /. £ £ VY /0 2 o0 /Y A SY/0F AV AANE
- LAV A! V4/¥4 ZYAL) A Vo F/AA AVAL SR V.VAY S V/KZ 1AM oSl

Lib e bybjzg;;;w|5ajob.5oxi\['\'}:
ol Do 53 metme (lea LS el B e 4

o2l Bl lsylse pdm 53 5 odd 1S Lo ge do o

255 6055 Wb o 4 1pn kS

.g;.w‘j:'/'Fo LAJ;})J.:A %MF)L:M ;}‘fur

LS s O3 gle e VT bl ey o 0L mls
s b 5o oyl sl JJ?)? ST g p S
S)lllwl o3 gdses 43 a J; BB clle W@‘

!


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

L

35 Cbldg dSails iass sale aellab

034 )L>u S 9> )‘ju:ﬂi .:Jbﬁ @L«J JJ‘&;OJ‘,{“"/VO

R

Dyl Slp CokS Silg Condy Gle S ol b
CuiS b el Sl plmal b5k eSanY axio mezes
Olisy Conl 0l 3,18 ¥ oo 5 Jhags Ole) Sode 3l e
Ja,ﬂ}:»»p:)!y@w)a@;?udbﬁ\;g;«f,\m@
V) cwl

O3 ol VT 95 558 o Lasin &K Hls e 1 a5 shilen
el b u- 4802) 5 58 1St s sPMy)
plonil 1Sty SISl ol o5 Wl ok &5 g CkS

.J}w

oy D3 U wlale Chle oSl b Y Jde )
e s T oln o 0T s Jo JB ks Jor JB olpe ki
o o&eeyl s (gr/m’.mon) ole s g A e S e
B sl dob Gl oSl 3 b (st peime ()13 2 4 g

sl ok ST3VY4 Lo LT OLL
chle Sk & 55 0l Sl leT 1 eel oy s
s, \vv/9a”g/m3 s (PM0) Glee Soly5 il 5, aiies
(802)5 5 F£4S1 3)\FFAPPD i, NO2) 5l denST
55 VYAPPD it (CO) S 4S5 50 M/ FPPD il 55
90/*40 ppm i, lay e S o,4afFa/Nd ppb ol (O3)

97”/

m2.mon Sk 4 JB Oy chle slale Rl

35 Y Sxuo 2ime (6318 9 diged (S o1l 33 1y o YT dilak cdalé (WSilke Y J9u

e ol il bl Sk sl VT Glale c lale
(gr/m’.mon)

/00 A ol S5 Glale ke

/4 \Zan' ST s o B sl se slale clale

+./4Y o/4% T s Jo BB L slpe slale clale

/A8 /9N ST olge slale clale

/44 diat e 515 ailale Lhale

G0y digod Olo) 30 g Cuis” Sl oLl Gub )b oY Jxo @aicre Ogol g 19 (Ablig ol 1 T Jous

R SL 380 e p Ol g CuiS el ok
< -
\ 4 Lo g0 By —Yos
Al o o5 8 (sl b Vo) -0
et INERLE
Pt AR
ST s ¥y B



https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

) ’l_.!_!“

32 e pazmn sl Jaoe 53 158 (518 0y VT Ol e oo

il
~» <
o -

Cudas
S © 0
P

58
%
1>

10 15 20

Agal o jlad

G109 Ag0 33190 > 3 19 Sl oLl Ol pudi W9y 1) Hlog0d

Ol S e 53 VYA Jlu s & (gl adles s .(VA)
s Ol s W3S e WK 5 0L Sk Lu s
S 802) 5 58 1St 65 5 PM o) hae Ooly3 clalke
03 YV e Jle s oS gl andllas 3 .(04) 54 5 ksl ds )
s (Chauhan) Ol- - L 5 4 (uttarakhand) w,0
ow@u“;éjfo,yAQI ol Sl eslizal b ol SKas
SO; chle Jy el sylabnl d> 51 iy D)5 clle sls
Jons Sla s 53 (F0) 55 3,k d 51 2SS NOy
ki 3y (PMig) O3 Chle 05 YU e coeT
55 AanT Sl canls 5 b (oS Kiw Sl

b o3ls Gasnts S5l gxies paes b
Dy SUl o oSl 53 5 58 1S (3wt il
OLT 5T 6 Okl food pss dasd 51 o] oty aol
5858 0SS (63 Jgmn 0l VT ()13 5 4905 3,050 150 43

335 = Ll s OT e wd edaline .l o3y SOy

S5 dom 9 Cou
sl o ¥T 5550 53 Iea kS el 1 ol =k
oT 51 S= HC 5 PM 005 COS0NO,) s ylucs
CatS Slas Ikl d 53 (6515 5 4 gad 35050 aled &S ol
5T slsylulel s WHO  lassany Ol glsn
¥ dsde 51 shilas ol 1S ol 5 Jaes Sl
dm 53 15p Lok 3)lse &S s (2iMg BT el s peda
5502 J 8 25 aS dades 0L s osls .l 0555 Lo 520
23 B (o oS okl maie (6 18 kS 51 55PM0
Jges o VT claw e 4 o o Sl 158 kS U535 055
1¥8/¥ 53 s PMig 5,046 /¥¥V s (Critical Pollutant)
S ol adlls 53 il 0 3 88 AST 65 4 by e 5,04
OLar 5 SIG Lo 5 O 55 o 03sudome 53 AP Il 53
o I ciS ety S W edslie (38 O

cbﬁ d‘}i‘“‘ °"\“'J..VT ‘PMIO 3)“}‘ M)J A" BLX) °‘>}f L_S:&"LGJ


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

Y

L

35 Cbldg dSails iass sale aellab

aibie 55 Lol el cpl L LU, js Cale 0Ll st YT
Al (o

o aiged 0593 sb 3 b o S s e KL
Dlie T Sy £0/0F0 Hlae ol >l 5 ppm +/+ 40 L
awslie 53 .l ole OLT 4 by e (+/Y) ppm) aiw ke
sylkal a5 5 c(/YF ppm) s o S 55 ad sl s,k b
23 (G iy b 5 AR e 5 gl anlllae s ay0s )3
Chle sl Ol b ol el Ol il b mlee
(YY) ol 5l d 31 i 0595 Dly3 5s o S gy
T 53 o B O3y ey Sly3 wlale chile (Sl
WD (4 e g o JT sl T 53 o 6 2
AT Sy ol 3 e ey p S FIPE /PN CO/AF VYV
s rL>U| O, 53 S SL bwg (ol adlas s
VEIAD (VYD oliils 03 gdmee) cmmly Sily3 ke sls LS
Fo 2 e S WAV (YOF O ailin) e 53 mje e 2 08
0 e p SV YOV OVBF G0 Cop) cole 55 o
Olsee 51 i S5 Ol e O 53 ol oo (YF) Sl 03 0le
Gb 23 g 03 Sl b g mate 3 el et
Cosly D3 ldie VAP Jle s OL8r 5 S0 andllas
oy 13 i 5 208 g 030l 53 e e 0 SHIFAS
Ly odd el adlee L.(YO) Cul Ll s o
Gl 3 Camly O3 i WAV 3 0L 5 0L S
QT Sy ole 53 e o p SVF TRV Ll 0L ST el
S i 0L ST el lsr ya Slyd e awlas Ha(YF)

Al (oo patzes Ol lsn

T o 55 35 8 doys 8 il 5K YT il
da Blole SILI s Yoor Jle 5 &7 (gl andlas s oL
Chle & sl Ol gl e el O Kes 5 Lty S baw g
LS o Chle bw g ol sylubal A 1 i SIS
ol g Sl de S Sl ST 65 5 3 88
T 510N s aloes 03T T ds b Lo g20 51 18 oS
(315 i1l oa J13 58 ST 3Ll g ly5 i o
S p3Y Dligad 0587 o 51 551 (st mamzme 53 (Sl
bodsT s cul - Saw o5 LT ke 3, YU 51 6,8 s
3505 3501 (ol lad lows L Ikl 31 g, et

Ly pe 35050 1FF 55 0550 AT (63 0 VT aity lle
LVAAA Jle s S (gl anllln 53 el J guamen L1 oy
LS e ikl 5 I CiS peslh S eslid
Chle s pluil (Singh) Kw Luy aa (KORBA)
A= 3 NOy 53S0 chle 5 5 lull d= 1 i Sly3
Yo s ks S5 sl boadlle (YY) g syl
AL o PM0) O1y3 J g 0 s VT 55505 Sl sean

Sl slo ol & b S S e 0 VT ity S
33 VVA Jle s & (gl andllan 53 dil o wbl 5 Jguames
Wb F s WL 5 LS bug ObS gl
BleS gt Slpn 53 1S A e b S AD et
.(08) Sl 635 0/14 ppm

G135 @ ged Dlel 4 atuy (O03) 0350 et VT iy Slale
aed 55 5 T VO BV e/ gl Sl o Gsy dsb o

c.'.a S99 rv\ﬁ QT CALP} 034 03 gd>en Creh )2 L@.Ali.’lmi‘


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

T

JJL@MCWQ}A]S‘L?’MJJb.&gsha.xg_y-\—g‘ﬁij

i) adidl g s g s e Candy S 35

b
lgp e g lgp CiS Gatlh Ol Ly, 4 g L
DB 3 Ly Sl sl T Y s g 53 oS (G5l 45
Lo Cbli> Ll5T b sylikel SWHO  (glas gais,
L5 oo dle 53 555 &K S S 0lpl 5 Kl S
Osolym Slon SotS il Ve S VL e CdS esla
St i L5 Gl g Candy 3 SoL e meie
o Ol Oladsy amd Sl Hlo,y s 5 el e 9 OLS,IS
CohS S 53 b (e paime (J ST Slged &7 das
G 53 0T D131 5 030 I8 36 4o gome ams 5
5 dsphe meizme SbI gle ot NT &S oIl ol

S99 KL
23 9 iyl Wl dazu,; wl 0Ll ol ags o
Lo Ly udigs Dlidos S e O pean sle b B
b oalis laly o o3y 0L S (Sajele oSl
e e o&ils (6557 b 5 Do Oglae s &S ke (6, Kon
Solem b5 0l ST 55k Sanl mlio maze L Ol ST (S5
ooy plrwl 4 Slidod 7 b B s dewss 53 ) Jbe
Sl 5 o Sy el il i O iy 5
Sl mlo mezs plis (36 3 ke ST o odige 6T
o 662208 G pl 3 p e 53 Ol ) Ses S 550

J..i‘.w < L§J|J§.~L,w ol 03y oS

o 0555 Kol e ln 5oY ) Jlo s ol alan
J BB slpe JS s plonil 01Sen 5 (Wang) K55 Lo 5
ki 518 oS e s rf}ﬁf VAV/$8 350 ST s
55 50k (e petes 53 oS SN 35 5 Olgn opl &
AL Lwg YooA Jlo s gl addlls s (YY) WEL s
BB e sl B ods plnil s 55 01, Kas 5 (Pandey)
22 (YA Gl o3 g 55k (amie mazzes I gy OT 5o
5ol beg VAV b s S e s gl adles
ST ol 1y Sl a5l de)s POl plnl oL K
03 o 58S L ,ed 5 ol adlls 55 (YR) J.A;Ga‘_}:{.i:
ST ol s ol OLKea 5 (Hao) gsls Low g Yoo ¥ Jlu
@l adllan 3. (M) Sl enls L85 S35 e o S 55
(b plawl 53 53 WAFL s LS 5 03l Olilahe Lo 5
Sl ol 18 s Slp3 ST 51TD 8 IT sl ge Ol e
ook plonil aalllas 3.5,05 il ghean Ly 55 anlllas o1 &7 (Y0)
203 S S ) el D3 ST LITRAF 55 el oo
ST s 505 adlle s caddlle oyl s b s 28 8
035 SIy3 S 51 Gidan e & S (65555 Aoy (sl
2215 @l o5yl DLl 5oL axio mazzme S T el
75 ek S 4 Dgile St S i ¢ (sLS slony!
sl 55, Cod> (Water Base « Solvent Base 5l 5,
Dust 5 456 g b gt 51 oslin WSlag,T
Sl okl ol Dldgad ol (il 0sls el «Colector

Al A 5L s meme 53 Slpn Sla VI ST,
PV 0 ST asl o LAY sds Gl S db e Caws

dno 5 codds slaul Al S e 5 ab s 53 jew Slad LS


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

¥

L

35 Cbldg dSails iass sale aellab

References

1-Jonathan A , Bernstein MD, Alexis N , et al. The health effects of nonindustrial indoor air
pollution. J Allergy Clin Immuno2008; 121: 585-91.

2-Mukhopadhyaya K, Forssell O. An empirical investigation of air pollution from fossil fuel
combustion and its impact on health in India duringl973-1974 to 1996-1997. Ecological
Economics 2005; 55: 235- 50.

3-Jie Caoa CY, Jianxin L, Renjie C, et al. Association between long-term exposure to outdoor air
pollution and mortality in China: A cohort study. Journal of Hazardous Materials 2011; 186:
1594-600.

4- Yogev-Baggio T, Bibi H, Jonathan D,et al. Who is affected more by air pollution—Sick or
healthy?Some evidence from a health survey of school children living in the vicinity of a coal-fired
power plant in Northern Israel. Health &Place 2010; 16: 399-408.

5-Chena B, Guib Y. Emission Factors for Carbonaceous Particles and Polycyclic Aromatic
Hydrocarbons from Residential Coal Combustion in China. Environmental science & Technology
2005; 39 (6): 1861-9.

6-Karbasi A, Atabi F, Eslami N. Evaluation of nitrogen oxides and sulfur distribution of the four
plants Country. Environmental Science and Technology. 2008;10 (2): 23-32.[Persian]

7-Stephan K, Kenneth A, Ulrich K,et al. Cancer mortality among workers in the German rubber
industry: 1981-91. Occupational and Environmental Medicine. [ORIGINAL ARTICLES]. 1996;
53: 289-98.

8- McMichael A, Spirtas R , Gamble J, et al. Mortality among rubber workers: Relationship to
specific jobs. J Occup Med 1976; 18: 178-84.

9-Ghorbani F, Glbabay F. Introduction of the local ventilation system plan in order to control air
pollution in press workshop of a rubber manufacturing industry . Journal of Medical Sciences-
Yazd. 2004; 12(1): 55- 66.[persian]

10-Spiegelhalder B. Carcinogens in the workroom air in the rubber industry. Scand j work environ
health 1983; 9(2): 15-25.

11-Wilczynska U. Cancer Mortality In Rubber Tire Workers In Poland. International Journal of
Occupational Medicine and Environmental Health 2001; 14(2): 115-25.


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

¥ "—!_!—"

JJLWCMQ}A\,::%AJJ‘}A&LA@%YTQ‘,:&@JJ-

12-Silvano M. Monitoring airborne genotoxicants in the rubber industry using genotoxicity tests
and chemical analyses. Mutation Research 2001; 490: 159-69.

13-Vermeulen R, Bos RP, de Hartog J.et al. Mutagenic profile of rubber dust and fume exposure in
two rubber tire companies. Mutation Research. 2000; 468: 165-71.

14-Mohammadi M, Afsharpour M, Kazemitabar M, et al. Study of major air pollutants emitted by
industries in Kerman province. In: province DopoeoK, editor. 13the National Symposium on
Environmental Health; Kerman. 2010: 1-8.[Persian]

15-Yarahmadi R. Survey of solfates air born of the air surrounding petrochamical complex.
Sciences and Technology of Environment 2007; 9(1):18-22.[Persian]

16- Fisher GW, Graham BW, Bell MJ. Design of a national ambient air quality monitoring
network for NewZeland. Prepared for the ministry of Environment; 1995.

17-AGENCY EP. Rules and Regulations. Federal Register. 1999; 64(149 ): 42530-49.

18-Nadafi K. Concentration of suspended particles and air quality index (AQI) range in central
Tehran. Journal of Medicine and Health Research Institute 2009; 7(1): 57-67.[Persian]
19-Malakootian M, Sharieat M, Ghasidin M, . Review the status of air pollution in Kerman Iran's.
Health Magazine 1999; 4(1): 65- 72.[Persian]

20-Avnish C, Mayank P, KumarRajeev,et al. Ambient Air Quality Status in Uttarakhand (India): A
Case Study of Haridwar And Dehradun Using Air Quality Index. Journal of American Science.
2010; 6(9): 565- 74.

21-Kaushik C.P, Ravindra K, Yadav K, et al. Assessment of ambient air quality in urban centres of
Haryana (India) in relation to different anthropogenic activities and health risks. international
Journal Of Environmental Sciences 2010; 1(3): 343- 56.

22-Gurdeep S. An index to measure depreciation in air quality in some coal mining areas of korba
industrial belt of Chhattisgarh, india. Environ Science & Engg 2001; 49(1): 77- 86.

23-Hosseini MS. Measurement of PAHs in carbon black used in Iranian tyre manufacturing plants.
The Journal of Qazvin Univ of Med Sci 2005; 9(3): 59- 67.[Persian]

24-saresht P. Qualitative and quantitative study of Dust fall of air in the South East and west of
Tehran. Tehran: Tehran University of Medical Sciences; 1977.[Persian]

25-Nadafi K, Soltanianzadeh M. Evaluation of lead and arsenic of dust fall in air Yazd. [MS.c
Thesis], Aslamic Azad University Ahwaz; 2005-2006.[Persian]


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

\nd

L

35 Cbldg dSails iass sale aellab

26-Malakootian M, Akbari H. The total amount of lead and particulate organic matter in Dust fall
atmosphere in Kerman. Kerman University of Medical Science; 2008.[Persian]

27- Wang G, Wang H, Gao S, et al. Chemical characterization of water —soluble component of
PM10and PMZ2.5 atmospheric aerosols in five location of Nanjing ,China. Atmospheric
Environment 2003; 37: 2893- 902.

28-Pandey S K, Tripathi BD, Mishra V K. Dust deposition in a sub-tropical opencast coalmine area
india. Journal of Environmental Management 2008; 86: 132- 8.

29- Chow JC, Watson JG, Edgerton SA, et al. Chemical composition of PM10 and PM2.5 in
Mexico City during winter 1997. The Science of the Total Environment 2002; 287: 177- 201.
30-Wu Y, Hao J, Wang Z, et al. Chemical characteristics of airborne particulate matter near major
road and at background location in Macao China. The Science of the Total Environment. 2003; 317:

159-72.


https://tbj.ssu.ac.ir/article-1-555-en.html

[ Downloaded from thj.ssu.ac.ir on 2026-04-02 ]

R AN

JJLWCMQ}A\,::%AJJ‘}A&LA@%YTQ‘,:&@JJ-

Survey of air pollutants of the air surrounding Barez Industrial Complex in Kerman

Malakootian M(Ph.D)! Momeni J(Ms.c)> Dolatshahi Sh (Ms.c)?

1.Corresponding Author: Professor of Environmental Health Engineering Research Center and Department of
Environmental Health, Kerman University of Medical Sciences, Kerman, Iran.

2.MSc student in Environmental Health Engineering, Department of Environmental Health, Kerman University of
Medical Sciences, Kerman, Iran

3.Instructor of Environmental Health Engineering Research Center and Department of Environmental Health, Kerman
University of Medical Sciences, Kerman, Iran

Abstract
Background:Consequences of air pollution on the health effects, including the formation and
aggravation of respiratory ,neurological and cardiovascular disease, caused air quality monitoring
and control as something inevitable in most urban & industrial areas issue that should be raised at
national level. Industries are among important pollutant factors of the environment that contaminate
their surrounding at the first step. Since air pollution monitoring has not been done in the air
surrounding Barez Industrial Complex, therefore a research study is required to review air quality.
Method:This study is of descriptive—cross sectional type and was performed from June to
November of 2011. Monitoring of conventional pollutants (NO,,SO,,03,PM;(,CO) HC, and
precipitated particulates was performed through interpolation between the concentration of
pollutants inside the plant and its comparison with Air Quality Index (AQI).Air plant area was
measured and evaluated in four symmetric directions and two different radii, and eight stations and
three times a month for six months. 152 & 48 samples were taken from each pollutant and
precipitated particles respectively . Air Quality was determined based on Iranian standard.
Results:the results of the tests showed that mean daily maximum concentration particulate
matter(PM;¢) was 127/65 pgr/m3 , nitrogen dioxide(NO;) equal 38/14 ppb ,sulfur dioxide(SO)
equal 88/4 ppb,carbon monoxide (CO) equal 1/38 ppm, ozone (Os3) equal 49/19 ppb .the
carbohydrates equal 0/095 ppm and the monthly overage concentration of settleable particles13/35
gr/mz.mon. In all cases have been below the limit allow. Also the air quality index of all samples
was within Iran's air quality standards ,WHO guidelines US-E and PA standards.
Conclusion: Air quality is of suitable status in terms of maintaining health of workers & visitors.
considering that the concentration of suspended particles (PM;o) and the SO, emissions are higher
than other pollutants necessary measures should now be taken to prevent their concentration
increase which may exceed the standards in future if proceed with present trend.
Keywords: Air Quality Index, Barez Industrial Complex, Air Pollutant.
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