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Abstract

Background and Objective: Considering the importance of cement industries in the country's
economic growth and its effect on emissions of air pollutants (particulate matter); in this research, the
effects of Tehran cement factory on the environmental of the region have been investigated. The main
purpose of this study is an assessment of environmental pollutant particles with air quality index in
2016 in Tehran Industrial Cement Complex.

Material and Methodology: In this study, the particulate matter PM,, and PM,s, was measured
during a one-year period (2016), in four different seasons. To measure dust particles in the ambient air
of the device is used gauge 531 MET ONE GT TSI Manufacturing Co and it has the ability to measure
particles with PM,o, PM,s, PM,, and PM,. The next 8530 TSI Dust Trak Il counterparty bombing
device is a desktop dust-removing device that has the capability to record data. The samples were
taken at 6 measuring stations in the Tehran Cement Industrial Complex, and finally, the results were
evaluated as a seasonal AQI. In AQI method, which is one of the most widely used methods for
assessing the air quality, at first, the pollution index is measured at a station and then determined at all
stations as the highest index of contamination quality.

Findings: The first finding from the present study was that the pollutant responsible for the whole
spring station was a refinery, which is classified as clean. The other pollutant responsible for the entire
summer stations related to the road toll (Healthy classification), Responsible pollutant for the entire
autumn season station area (unhealthy classification for sensitive groups), and Responsible pollutant
for the whole winter season is related to residential buildings (Healthy Classification). So the most
polluting plants or four different seasons of the year is autumn PM, s.

1- Master of Health, Safety and Environmental Management, Islamic Azad University, Science and Research
Branch, Department of Environmental Management, Tehran, Iran.

2-Assistant Professor, Department of Environmental Management (HSE), Faculty of Natural Recourses and
Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran. *(Corresponding Authour)
Y- Professor of Sharif University of Technology, Faculty of Mechanics, Tehran, Iran.

¥- Assistant Professor, Islamic Azad University, Science and Research Branch, Department of Energy
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Discussion and Conclusions: So the state of air quality with an average concentration of 106.2 mg/m’
in the Tehran cement industry classified as unhealthy for sensitive groups and were characterized by
the orange color. Finally, suggestions are made to reduce particulate emissions in the industrial area.

Keywords: Pollutants, Cement, Particulate matter, Air Quality Index Assessment.

g aLils (S, il (GBS (oS (g lome j3 Canl (e 00
b id 5o ooylse obml 5 syled 3si b iy 51 o b
e 90,5 00,5 (i Jlosl jo SIS 4y joie a5 yLes
GRS 4 e Wl o SLLI Lama g 2, 0nd e
5 o 50 a5 050 (53508 WS (63)l5e ;5 (S 5 (B W
995 997y (b jlucunl IS ok o 5 (G 2l9r JE
S95 2 Nl oo @l ool oy S a T o s L8
2 Sl S Jale sl (V) ail Jl35 51 p0 o Sl
ol g ead sbml JLégd S s s Olxils IS
oaiiS ol pye el 5l S (V) il e olauls S
sl LS s loss oy anl PM la Soll
1 alinlie 55 Lo iS5 el Cawsts (sla bl i
3090 @ Olorw il 5l 86 et
S Jele gl el oad fas gor g 1Sl
5o oad oyl JLegn I s (losw Slxils IS o 65.)5]—1
adlle 055 a5 L ] 51.07) aily e olols,l5 oyl
1y Glee S aalyse a5 AQIT a3ls 550 15 asls
b a3, plonl ST (w9 Julod Ol plowm oo
@bl Jelos Ghgsy ol 5o Gl el aidly plnil 28
Olows Samo ;5 lg2 Lo (a3ls sla ool (59, 5 (sl
2l CoteS byl 4 Aok 5 0ed oo wl)l xS
odd adgi Blae Ol)3 g ool Sl Gleww mlio oogase
35 el b Glyie 4 iplosn g 0oly Lags
S s | Sl e de (F) Sk (05
o 5l GLLl e a5 ol Syt gl Sl
CLL i3l a5 WS e o )Li] Gais ol Cyizman 0,05
Sl Sy ad 3 o Col (See o sanYT

kS 353 AL (59 0y 5 05, 8IS itingsh Uy

¥- Air Quality Index

doddo
S35 L Slge alowy & Sy Laome o sl By g S0
s 9 @l ool iy Cdls (ol oz 4 el o
e 3l e o6 eslial 3 S5 sl 5 (535lslsST sl
g sla oa¥T &l 3l 0550 yo lo SIS (V) 09d (oo S
3 2 g Al anngi slo)siS o o2 b Ll sl
Mo 51 (S Iga (Sogdl 03950l 5l 955 dnwgs >
azlye (V) colgdl LSl 5 (e (s 5 S )5 slo e
Plsbn by S ‘5“?.) Ol s (Sogll L
oasYT seolagn g SIS1Y) a2 oo il lez el o
2 Gk ol e sy s sloizlioolatdl gla auje 5 b
o 035 e (F) Canl Job LB 09 o Jrosws dnsl>
Lo 0 o e g Spe IS 7 V/F sgax Iga Sogll a5 el
5 25> Coge & JSie (pl (0) cwnl ool plais| 59> 4
bt 5 dild eSS S o] oomie VLI o (ds
2 Sxel Sibge sla I 5 0 (o) 2l (slay5hS
Cool &85 050 I (Sl 5l B0 Chle (a3 ans;
o35 Sl PM") slas 13 o ousVT ol lee 4o (5)
Lice o2 5 (oamb Lice o2 Wl oo lae L3 05500 ol
3 osRenl oS5 5, Old b () abl anile egian
Cor 5l g aied Glao g (o a5 il oo mle g ol )3
35 Tl M) S oo Dol w0 b aloowd a5 5 g o3l
(Cosekea VIV 7 VOID 5, slee 1,3 4 on wdlel (g anlllas
oo ols Y10 Jlo 5 iz 5 |, Spe sl e U5 5
ol dsge )15 el izen () 250
VY Jlo s (Sl culage plojle 5o T olb j lidios
Slr 1 ol Sl Glsie 4 lae S5 5 I (Sl

Sl Ohd () +) conl oals o dids (S5 09,8) ol

1- Risk
Y- Particle Matter
Y- International Agency for Research on Center



104 o G 2L Gig5 b PMys s PMyg  (awse @lro )3 ob 5]

o300l sl gy s delsl o a8 59 1yal LLlS 5 335 sl
03,5 oo 0)Lal lae SIS 6 S

l92 sl oy ¥T (5 5 o3l sl g, -Y

b PMys s PMyg lee )3 6,05 olail gy ol o
S ojlail alizes Juad ez ;0 (WYA0) dls S 0)50 SO
Wl 7 alizie plidlir slo Cadye 4y az i b ol
Olos—ws (Sio paizme ;0 (V Jsoz) 9 (V JS0) omis
L obs ol loul Jds s )5 ans o ools (ol s
YL ST Jlesal 092 wgliin (S sl Cundge
30 La (g1, diged sl sl bl T 4o e &l
abgme ( S5Sun Jiloe sl apal) 5,5 ojlul oKl
P opiz g Jled F axly SIS ooty ol 54
Oype @ @lE Soles 50 5 plnl Gld Glesw (aio geions
LS ) S8 5 ) y5e Lt AQI sl
= o8 ool 550 I8 oS hogs sliuly o a5 oo
AL (S el an (V0) culse chS s oS
CehS alis) et et e 5oL (AQD e Cois
L oo SL) lso eSSl poye a3 ls (nl el lgn
ol L 0T BL ) glie 5 35Ls (00 o5T (0] (052 0091
0351 lsp il e ,Sus ke 4 S o asll 1) Codlus
poes bagi 1) O Sy 5 ams (oo plai 1) sl cadls
Gdre 91,3 6,8 o5lasl slm (VF) o3l oo el poye
MET oY) ziw )L oo 3l e slgn ;0 34590
ojlasl el a8 o eolil TSI o5 i sl ONE GT
5 el )s |, PMig, PM7, PMys PM; L ols s,5
049y o=l 0 ams e almil IR &g 0 a1y (6,5 o5l
FYL o5 Loz 5 5 canlin cundge ;0 Met ONe olSws
o055 (o0 )18 (e 5l 6 VB EliS158) (s il
e Cadge 4y azgi L BS-EN-1YYEY o lteul Lol
Ol Sae 50 (610 Aiged e 30,5 oo pudaid oK
Ol oiws e ilB ay azgi b g 00,5 o0 ploxil Laseien
Lo Gl ;0 092750 L 53,5 Slas 5 lagte ( Joloo

ol @By b)) wee e sle slatial bl Tse
AOY) ool ool @l 9o coaS asls S 4 adllas
aly 5l (eyr oS el Gildas s n 50 (e
3 Glee O3 6.5 ol bl Gl &S slo
)‘ oolaiwl o ul.o..a.w g.;l.....:" J.>l3 9 Y 9 \ é«a‘ Josja?
Az Coles 0 el Cany oY Sledlbl SSe GIS g,
Vo sl GO9S YO &lhd jlacl a5 ol i b (6.5
asly Bl D3 G594 (Ko b 23515 g 039 (99,50
wolaidl oy jo Hleww ol Cooal 4y axgs b .(VF) coul
(Bleo 1,3) lga (ola ca¥T Lzl lie p o] 36 g H0i8
hezme H3al s 32 G5 Olewms B I5 I eyl onl o
il OF 5l hel Ban g 4B S 1E (w050 ailate
o o lgn oS asls b aoe Gl ol oaryV

2 OP9)

axfllao 090 Cariwo )

S5 Gld o5 ek Sdn 3 s plesw 258
9 Sy S A VTYY Jlw 5o 5ibed o (2 sle oS &
Yo ood,b LYY Jlw jo o] gadg b sl Jyame
W ade b ST g cenl oads adse Bl 4 59, 50 5
byl jlaes oo dalol 095 Codled @y 59, 0 SIS o5
Jorie Jd Sygo a A 97 ¥ slo bs ()08 Glow o8
S Gy Py S8 VA ol o o ail (0,5 o
el Spge) 85 Ve 4 G0 g (e O j9a) Jels
SeFll Jpame adsi 5o g)leter slo Cudige (priine
03,91 s 4 5 bl i 50 025 4 loww 2l
B 5 05 55 950 lowms (el )0 (2255 BB ot 5
7 3 Gler gl 4 b 5l (36 S g 5 05> 480
Ot e 9 o2 AL LS ol s 4 penS L
aS Culsp 10 35290 lae SIS Hloww Caio sl ‘_,7599]]
sle slen M bimbio 5l eg nl a0 Saop ol s
S Candy o)l lp orlple aiias g9, o 5 Jol>

S5 oyl el (oo a5 Glowws Crio allain jo Glas




RULSEESTLIPE

1Fee oo (LT AN 0 yloud e § uxo (55919550 g pole Ve

dolrs 3l oolawl b lgp coaS arli aulxe Cqz Jof
arsbs |y b clale ol AQL Jlade g i asls
ool HIE Y S 0 slae olyd AQI aculows s (oo,
ooliil by )l g Loy b 4y Logy o e lyd sl o0
alyd el ool 65 o3l TSI Dust Trak oKews ;)
ows Sl oolaal b (liej 5 5l Jad 4 bgrpe Glas
el sas 55 o5l0sl Met One

Sl SE1SG g SIS sl 25 90 el laisS ge
slasS slie s 5l e mhaw axly jo 45s3 slass 4
&5 0978 4 Ll 0,5 o yo | ladigS S a5 05 o0 aiiS
g ogder wiS SIS, ldigS (pl o ,0 oLl 48
Sl Ghomiw pogie 4 o5 SlsS g9 ailie 95 (pl oS 5
OYIAE) Wl oo Cawd 4 el 31655 awgs slaisS
5 ool iig sLé 5 slisS e slaarls amle (sl
el 316 el sl g PAST v.2.17.0 13806 5
!y s eslunsl Ecological methodology v.6 )l
O3t (Koo 3 PCA) ol adlge Ll 5l gamans,
—0 S eegdsS seil L bosls g Jlos b oslinul
2 sy 08 09al b gl )l (sKen s Bsi e
sl o BB S9zg (ow)n olied
ool 35 oslinl i 8 T (sasl 5l (sonases
Oype sl Julo 5 ajes YV ass SPSS l3dl s
ROt s

oS s glolis ale 4555V IS jsbay pol> aslhe o
L )5555T 095 50 9 4355 VA o5 [Lad e y555ST (95 50
095 3% 2 53 () Jouz) SuBls g2y 4595 VY Lawgte jLid
095 5 s ) (Glld (n iy ey &55 (owyn 3550
L Slolp eyeS gl 5 pgf SladisS o5 my55ST L2
ob olols dihiie )3 glasis s @ Y eimen oxtils
i el g Ladl slaaisS g Slgld (n i (o K5 4gS &S

(¥ Jga2) wivgr (Slgl 3 cn eS shils

o=l 50 aS gam s il o EPA sl 5,50 Yo
0,25 o 58 colaiwl 00 (Blre DI, iz (gly axllas
e keDust Trak 11 TSI Aoy JS5,b i s
SISy 555 5 o ools cd ColB (glls o5 sl (g 5eg,
Sle (eoly ey 8l IS,k e )ld nl Bl (o0 )98
JSk i)l 5l g cnl ame (oo Gtaled |y g 5T 00
ke ol a5 S e oolatul g M i 1 IS
GBI SG 50 4l sgupe Ll g 08 (6510 4S5 g 1y Jawg
Cohl8 a8 el 1S5 0T 4588 el olfis ol oS ol
-V ool wl L g oyla Lfla,,mPMlo, PM, s i
il oo gt 1SO" Y)Y Y

29 G—ro Oy ol (2U 55! Cer (Siloae axdllas Y
ls»

(ool 48l plosl el Sl (55 o0 rmd> s ol 52
oald dunlin joliie 4y pumen g dslllae 5,90 00gaxe Al
polie g 1ga 0oV (65 ojlail la ot 5l Jol> sla
Gy Jazmo cblas el a4 Bleie 0als (6 8 ojlail I3
ooV Clale Jgl als po 45 35,5 (651 mozr VY0 Lo 4o
g b oKiws bwg (PMys ¢ PMyg) Gl ol)d slo
Do Cato ailaie g 3 Sgse ik (sla ol
i 3 ool Caws s a3 sla ools o (515 ojlsl oyl ye5
b b AQL & lga coaS (a3ls Jso b L o sasYl
@ oKl ;o 0 oud acwle AQI Jlade oy YL
3390 PM sla ol )b o byme oK) T AQI (lsie
1, AQI Gl cusls blas a5 Y Jgaz 5l cadal, o ool

el G g ips o Gl

oo s clile gla 655 ojll (2 Sle I Jol> mls
oads LI F 9 ¥ Joaz 00 Jlo o Jad o SSan
30 a5 00y plB Ojgo 4 odd (65 ojlail sl cdale ool

Ao o el sl (6,5 o3l VYA Jlo calises Jad ¥

V- International Organization for Standardization



Ol (2o iz 33 (g S 031l (gl ol (L0 ConBgo —) U
Figure 1. Location of measuring stations in the cement industrial complex
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Table 1. Geographical location of measuring stations
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Table 2. Pollution failure points in calculating Air Quality Index (Center for Environmental and Occupational
Health, 2016)
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Table 3. Comparison of the mean values of PM, concentrations in the studied industry
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Table 4. Comparison of the mean values of PM, s suspended particles in the studied industry
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Figure 2. Comparison of AQI charts of all stations in different seasons of 2016

mg/ AQI 3les of 5

m3

120

100 6.2

85.6
80 1.8

60
40
20

0 0.47
e EENE pre e 3

AGls At _umglge edla eBliGgg 8 sSews jlie

— A

A0 Jlw 5o o criuo AQI bt Jloged - Sl
Figure 3. AQI results of cement industry in 2016
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Table 5. AQI results of cement industry in 2016
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