[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

¥4 QLT.W.U Al o)Lo..i: Aoy UI{//K-—"/’U’ PR HIY

39 S 5o sild (b3 5 9 jgmd 12 08,97 P gslio 1 Ghro S 5d HLASH (4l 3a0 oS
o J s

¥ Y e . P
Ghazmads gl y5 ¢ (ol 0ynj " GiSuignd (e ¢ gygaie dl 5

ISR R S SR Y NEIVY il g o)l USVRRVAN O PR

oS>

pf) Sl > st Sl e nl )3 5 sl 508 )31 S g 501 oy (sl Aghe 51 (S oo D3 L lgn (gl 09l 050l :BD g i
aegums 29 Grboe S Clile e 3o ol pll 1 IS G Iy a3 L5l )3 2 BB i st 4k (S s (81
sl 03s o S5 5 (ol S (slo i (SIS s g g (sl 039113 guliio ol

an bsye 09 5 Sl (o253 rlae D Clale i )y el 03 @Bl (a8 45 (B g 3 adlllas 350 iniio dssere (o) 2 (N9
S SN L man (285 18 oy 3590 9 (565 o INYAG-AY (glo Jls (b (s 0)55 g 35,281 055 0ag pr ygiliads (3l 0Ll slasoly
G5 o) 132008 e VYAV Jlo 13 0329 p 12 5 ol iliaadS (JBIS slosnly 1o Lo ] o]y sl ansS slo il (298 5 (92929 )3 Blae D
23,5 olitul (6,5 o5lul cqs (D-RC80) Juo DURAG 4 M9096 Sample Train for stack Sampling sla olSws |

MY g VFe Y Cigalis (g5l odlal 13 AV/D 9 VWY FAF ¢ J5LS (gjluw oolel (slaanly ;3 cud i 4 WAD-AY (slo Jlo 3 ,Lé 93,5 clalé (laaidly
635 0318 CaSa yio P uo YWV AYIY YIS 39,5081 0)5S o VEIA oVEIY VIV LLd 0)55 &+ g YAY YA w0y pyz WY 5 WA VA jgiliuls
ol Conds ZAUYAY 019 o> )3 9 LAVIYEA HgilundS )3 AAS/FA cigalis bas 1> JAVARS HJoils bas 15 55 b ild K oy s

il o3Lel sy 51 JLe 43,5 jLamsl e AP 5 AD (gl Jlu o ol (L5 (559058 L) (slad bl b sl Cody (5l (3sSolin dunlio 3 8 ¥ A
aily ialS ol dasMa bl sl org oy g (sile odlel (claly y3 ,Li) lsee AV Jlos 5 Lol casl 0393 jbro S 51 5YL odg oo g y9iliadS (IS
S Gladily oo 1 sl 039y s 53 (i 18y 9 (B Sloyed sasd b 00 ol (o dunsS oo 1 (g Clbye (l Lol e
2355 i)l s jlindS g el ks glaild S plosily (g ollas g oy g I S (slailid

e S8 otld okl ecsl a1l o 2l las )3 20 lgulS

4 SLS g pae Dgd 0 opiiie sl 0an Y 4
dial 6L pi (§HIRSS 9 presd ccua ()b
=y DV ecwl oas lold s b Mae
Banwol 4 Sihwa _isxio ddhic 90 > 3lee &l)d
b (LS (g 0y )90S 53 @ pe ddate S5
WSl eald il 38l coall d cas o dalale Ay G

o

Aol
sl dgie | 3leo )3 51 30 Isn (Sagll 059l
ol ol 3 9 Casle 598 8l S 5 5501 eny
b s (101 o) o (> alo Sl )l
b oV LIl ) (k25 JB et (St dpiad
3 92958 oy 4 0anYl plio (S35 4515 Iga
St gl i 2 o (5ol cargo (5 dlo>

ool 3151 oKizsly iliding g pole dnly (65l g Comnrj bauoxe oAU o Lausmo ustite 09,5 bkl -

mehran_f1383@yah00.com .5 clidss ¢ psle anly (o5l g Comj bauste 005l o baseo partige 15 ol I (Jgtums 03k 3)-F
Sliing g pole dnly (655l g Cunj laome 038Ut i bame gusdiges 23] (Wl IS Y

O ey il class g (S pole olRitily IS Cusliy Clisiod S 50 5 bl 0xStily (6l by> Cudligy 055 (ole i guie ¥


https://ioh.iums.ac.ir/article-1-504-en.html

V=
7
et g syt Al Lo 5 \ Q

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

s (66552 e3dno 3 4 lgn (Sogll tals
Sl dS sl ilid lo pinio didial bl sl
S 5 bS5 ke il o mlio (25
5 4dgl dlge Lol L 5l o3k Cuenl dga (Sogll
SRS wloyw 5 dgi anje & (5ygka ) Jyaree
2335 (oo ol Joe ol olee cdbil
5 Slistes (S aije S5 Sl ) 6k
Soglex Yt G55l 5 58 s (38 )bt Sl
DIVl o Jlas Jsbo 5 o0

Ly ol osld )5 b we 3dxe lyd L]
3 35l ey sln g 1 St g (slao sl
IS oy ot 35 i 3L sl 8] S
alssls,)8 Gl bl o aS Slus jogaas 4 pdye
535 L) glio ol i)l igSs jous (gl 039l 3
aS ol odly lis clibss Wbl o cuoe S
|y 5o cgla 03515 clowls 8 5 L3l slo Sl
sl Sabon sboul g 3585 ) w4l b gly (o
9 g5 dwgy 9 0Sos  yide a2 JpUS g pY
o dyllwl IV]ol ials b ai sla i
oS ) @lice pyos | 3dre Oy jlanl Gl ol
035 o JlyB 09,5 o) 3 5 oyl o
el VE Lo 5l L3 oS wlio sl YO-mg/m’
Jlw i & mbio gl Ve mg/m® 5wl o
D] Conl 03505 (peani il o clas] joS'00

sloyd sla oa V1 Ll g J S (55, 2 (o2
oL 85 Ol Cato (mes oYl glio ol
nbb U gl 4 gl il 51 o0zl oS ol 03l
@l Sy (e @890 4 (5SS 9 e g culie
e 0321l sl S g Sl ) (sS jleey
5 03l 55 L s ol V0] Al il
(e > Ll 58 gl las oyl
e o &l A5 (pp culie g 0 5L
i pglie il jo3 1) )l Cadbse 4S5 Aile3)S
DIANVE] $ilos)S™ 8 ymo O] o D)Sles (gly

3 (3l polie oy yidin oS 5l L gl Cpwicmen
byiye (59l 02508 g 0313l GlisT Jlag g sl Jguad
alyd asliey sla cdale 5 canl odg liasli Juad
La o] 130390 pSiw @l polbe Ly ¢ 3tre
Ol |y addlae 590 bame dw j2 50 (3L (Ser
LYl ol

3 ol Gdne @)y gliizul yol b oyl
o 5 Syo dl}.;.o wl)sl g aliee sl (gjlow NEA
05 ¥ ] el sy il 4y calises clalllas )
53 Gre lyd il 51 aadllae ) e 4yl ola,lel
ol 3ylg0 ZY—7¥ e dgds dimd o Ui lga S5l
2 0l o i sl g)low JS LY LY g
=V oY) Al Ve Ko addlae [£] b o] b b))
2 03 FEYDY 89y = Blre Slyd pese il 3I(VAQY
3yg0 YYAD ;6530 095 (b oy slis Il (1S5 50l
odnl i 8 0 S (gylow 3)50 VWA 5 5,0
Olaebl 720 L jeShe 5150 (g5ludie a5 conl 0y S
Glee )y clale Vepg/m® nli el as sl gl
5 Sy IV SlBl case udis slen 0 PMig
39850 03niS (il gl (gilon 3 Y 2l 5 yee
V]

9 A5 ) lee IS Gl g9y 2 by o)
9 il sl glow b gyl me byl a8 ol ol
Sz ool b (gwy 9 [A] 3)> (Bgpe — (8
0o)lee aS cowl ol i ogas cpl jd cudlagg
il lon 5l o cbale b sles @b 5 (golow
ol L] 3l wgSae dlaly b ] JaB b g aubiians
Ly ol g wlio EPA K 0] s e cdslas
ool il S )3 0ullS piite gl i) 3
SUs (gylmg ] Jpuslty, ol 03505 500
calisee Sldllas d )3 [Vo] 30 1) Lo 3o (52,
sz 1 g 555 slajed lgn (Sogll Lol Jole
sloaiyjm g 0 o g)gige 4l blug |y ol
JLw )3 ¥ 3)Lee VF 1 s |y o (aiome
35 e (g G (T [N 3] 035 (30059
P P slo oly ales 5113 9 Cawl 0055 48,5 oaudb

Y4 QL:—MU Al D)La.jd A 09 U/{jjg._"/’”’ MLJ..,a}



https://ioh.iums.ac.ir/article-1-504-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

‘gl.moa)g])é &l 5l Blxe olyd Lasl O‘)‘.LUO Oy

D- Jie DURAG olSzus jl 3 AY Jlo sl (5,
DIN 3,5l L gildao & 45,5 o3lizul RC 80
XS o Jae VCDI 2066 3,5kl 5 EN 13284-1
e sy ol o5l slial polaia 4 [VY]
o o2 L8 g o 35353 dlgp (b ol
A3 gl dges Ble Al e 9 A (505 00l
13,5 (gjlwd bl g dpwloxe 5 b9y 4 0
C=[(W2—W1)/ V] x [298/ (T°c+273) x
(Pou/10130)]

(mb/m’) sleo &1)3 0 3 ikl clale =C
(ME) (51> peiges jI o yibid (159 =W2
(M) (53> paiges jl I8 il ()5 =W
(M%) o0 iSo slod pos =V
J])f L;«JL» o> g IR U‘S\A)K LgLoDZ TOC
2k e o 2l 5L = Pty
28 S e g S polate (pe 0855 )8 (o)
sl YU 3 ] Glaseie 45 DURAG oSy buwgs
725 Jgep SeS 5 4B)S Ojgo ()b diged
W0,5 duwwleo

=ﬁ><100

1
lo 4 ylesily =7

A S 4 (939)9 )k cdale =C
A Sl 25 e cdale =0

Ladl
odlatwl 350 (gl dunS slo il Clasuin V Joi>
o A o Lt |y o slo 03518 lio
b cle 4yl wlS asly o asd, I sladus
Slowl ©jlys an pylie g9 5l (295 Slgp (292
PS5 rf Clles )3 5 il (o0 35 VL (Sl
L8 o s ojlasl s jlasls (oYL ples 5

1P Okl ¥ o leds A o9 |Clg P | 4sliliad

32 OR9)
o yso 45 YV L adllas )50 (sixuo dsgasmo
P 9 Ol b (B L9y S
Elgsl a8 ol sl oads &8ly (6 yloww &1
IS g g (9 2T) Sl UK jgud (sl 01,8
Dy05 (6lod 1S G pas Y ob g yal mlio > &l
Y guame Jobds degorme ol 5l ey cla oai Yl
¥ by oS ol i) )b Olles 3lao )3 g 3l
(395251 0355) so 8 21 3yl slo 055 51 (2S395
il ldes (295 S35 (BLb )8
ikd SO g9 il xe dhal (b i 4 jaxe
oa oYl §lee S odes atdl i o ad5S g 4
BBl s PSSTOW Ja.wy "y D92 059 £y> g uyol.w
Gdre S (e (655 o3l (sl S
sla b b sl Lol (iS50 5 als 5l 59,5
ceblis w310 oylois Joudlygiws I YWAA—AY
<lp g DA] 03,5 oslisiwl EPA IS pol o lae
G [V] c8)8 )8 eolawl 590 ol opl SD
oBws sla J5U 8,5 418 s YU 51 (58590
=295 3 =S 0jlil i S slonl (65 ol
My, 5 0 Ad Jluw jd je8ie slaasly sla (iS5gd
ole (63 DAY JLu 3 golo y i A Jlo yd wlo
2 3o Sy S ol iomen S plodl
JLw 3 039 iy 9 el ilicndS (S (g3l
100,85 alosl b ] 5 Slas s jolate 4 55 AV
A=A la Jlw o (6,5 oIl gl Gt oy
M9096 Particulate Sampling Train oK jl
A odlatwl Sl S 5l Westech e i cé b
DIN sl g ISO 9096 5 lukwl b silles &5
o3l1 ) yizmen o [VV] A5 o Jos EN 13284-1


https://ioh.iums.ac.ir/article-1-504-en.html

\V
Ohlen 5 5y9ate Al (o5 5

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

Soms s 03919 glieo (o

A (gl yilid Slaseiie 1) Jgio

039 s> Sl sl ool ool (g5l o3Le] 155l dasuine

Standard Filter BAU Standard Filter BAU  Standard Filter BAU Standard Filter BAU o3l

PES-F210/53K120 PES-F210/53K120 PES-F210/53K120 NOMEX <)ly> & PSLS*" el S 2y

N VoA VO VFY S 3w

s Y Y Y aladsrs Sl

Yy \rd ' vy aladseo ya 43 dunS Sl

¥y x V& ¥y x V& YV x V5 YV x V5 (em) b 4w o5l
Reverse Pulse Jet Reverse Pulse Jet Reverse Pulse Jet Reverse Pulse Jet ISV LCCN

(g9 )B9)) (i 2 e S 9> (89 )Bg)) (i 2 O 4B s

AB s 53 s sl gl b olio sl 353 J 2y Bleo 3 iowis ) ol ol Y Sy

#Y a0 0l #) 4 5kl clale
(mg/ma) (mg/ma) (mg/ma)

Ya- Voo YAY
B \ VY-
Yo \ VWA
Yo- Voo Y4
Y- \ IV
Yo \ \\ifd

Slon slod iS39> jlab Sy G905 oo @,
(°C)is3s> (cm)
v¥ 5. Sl asly \
\Al 5. gl dslg Y
AY y- J5lpdsS ¥
Yy g 039 Py ¥
\S¥ WY L 058 5
\FY Y. 39 S| 055 s

odalin O‘}t‘ u;)mf Ll 039 AD JL» Popgpy>
0)5-5 29> 4 by WV mg/m3 S 04D
clale 505 Hbso el 039 AV o jd 34,208
polds olyor 4 ) b iS29d dad (295 (5] duslio
S50l s amd o i (gyauiS 3l
2o 9 89 sl JUB 3 gl b el
o SL aoys ol e 4 55 ks K by pianw
S 839y clale crwl ond ool LS B Jgda o
oYL YVYaY/s mg/m3 L ooy pya dolg s
mg/m’ L cgels hs 35 0399 (S35l e
oelaidl a5 4 ) (dgy9 clale oy iaS VAN
Ladale oy o byl K (25 0 Wdg 00
391 y55landS anly il K & bgyye VWY/A mg/m’
Sl mgm® el U 35 ae)d cppieS g
Oroped g Ao slaelS)lS 5 Lo pld o (295

sl glapld Caud) )3 45 ohg py> S0y glawS
iy Layild plus gl (o sib dib S s
s 555 (0 )8 Y 4 bawgle Lo (sl il
4 39 woSas 03,85 (lgm £95 ] 5 ol £ AISS
uwowwbow&dhwwwﬂ
S 3 0db 6yl o bt 455 09 (0 Cguns
S99 9 6)Ug) dtwgn b piuw b j5 o il
S il SO LS plejen 45T 0d oo plox]
O3 (0 Egoe 3 gad (o0 45T |y 00 (6 )olen
ETSEIE IR RN A o
D)5 (o Qe A iy
Gdre il iowiw 3l Jol @i ¥ BY Jolas
AY B AD sla o o a8 ol (iSa9d 5l (295
ol io 9> clale Oy A2d (0 UL.M; |)
Aaly s S d by a5 59 YA mg/m3 W

Y4 QL:—MU Al D)La.jd A 09 U/{jjg._"/’”’ MLJ..,a}



https://ioh.iums.ac.ir/article-1-504-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

\&/\ o (sloo3yg181 aslio o LSNPS
\
#Y dapd o jliliw]  o#) a0 lill clale
(mg/m?’) (mg/m?’) (mg/m?’)
Y- Voo WY
Yo ) Ve
Yo ) WA
Yo Voo YAY
Yo ) VY
Yo ) WY

N s 33 sy 5o 03,918 o slo 2393 g oo S ot J Jobs b ¥ Jys

Sl slod S 393 jlad S dged Jore | 3,
(°C)iss9> (cm)
Yy 5. S 15y )
YA 5. gl dslg Y
A¥ Ve J5ilpds ¥
v 1% hy ¥
\55 W Sl o058 8
VFA V- 39y 058 5

AV Jls 53 jgus sl 03,518 o sl G393 | (298 (3lee 3 torias Sl Jol> s ¥ Jgaa

#Y a3 ylibiol  #) a5 bl clale slon (glod U529 Hlad Sy Ggei Joo @,
(mg/m°) (mg/m°) (mg/m?) (°C)uiS 20 (cm)
vo- Voo w/o \$ 2 Sl sl )
Y. \ A \te < Ggolds Anlg Y
vo- ) Wy va v s5ldS ¥
Yo- Voo 2 VEID o8 ohi9 > ¥
yo- 3 VE/A VY W S 068 s
Ya- 3 A% YO \z 39581 055 s

J31 50 )50 )3 (g Al )3 )N s
s dalllas 3yg0 Cumino Ll A8 J14E 60l 03gu0v0
A ST ol dllw 05 dix clad anle gyl 4> )3
Bblie du (S35 e @ g Cunl jlod Jdne (yren
bl jlade 5l jiaS ]y 395 (295 Bl (S5
Y Jogdo (wyp Sy Voo mg/m’ (e Sy Ay
Sl S sl )l8 S5 buws sla iS40 odaliv g
oS conl (e 4 o o] (295 g2 0L e
wlio 5 (Soe T il 5l 56 o] Gl sl Y
St (29> S Alend g At (6 yine adlaie
by ey slayld SO 4 a bl sl snlg 02yl
oy A0 3l i faezme 0 L cwl sad el

205 dual (Caxioo L’)ﬂ‘ &l oy LchaoJ.:g‘\ﬂ

1P Okl ¥ o leds A o9 |Clg P | 4sliliad

Lilgs b gl Jome a5 39390 (sl 5,8 ¢ b w518
S5 xS sl 035 (BT el gs090 )it
o Jlesl il il & plae \WYE/VIY Coae lgn
g

la ol5,l8 o Lo asla )5 (gl ¥ odasyd o)l
SN 35 il by Ly el x5 3505
Do daled Joe SMe )l Jplee

S5 Ao g Sy
J=e 9 2l oS 3 (6555593 pis wliwlie
ol ceel lg o.).u\” sl logad (mlus )l il
oyolxa )3 loys S S5 (sl yps 2l b
5 Sy Caio Lo do 98T o2 05,5 1,8 ]
R 4 g S @il el gl &5 So S


https://ioh.iums.ac.ir/article-1-504-en.html

=
\V

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

A =
I I ¥ ooylaitewl w>
‘}) Yo l =
Wy Yoo u
N ] =
.}\ 100 - = L
\% | \.s,l.n'l:..al.»l
. - _‘I_ | | .I_ | .
»HIH - | - -
LN B B B BN N R LN N R N N B B RN R R
g8 g B o 8§ g
L A ALY I |
\ y
Y Y Y
1YAD \YAf WWAY

AO=AY lo Jls 5ous sl 03,9118 o (sla (5S35 5 (29> Blre Ol (¢l dunlio cdalé 1) loges

(VYAV) 8 S0 5l (293 9 kS o & (53959 Bhne ) oo @i 0 Jgio

N ol Ll s 56 ol
(%) (mg/ms) (CC)oby> (mm)
Aa/AF AARARVAY Y¥ A
WY/ \Vd A3
aF/¥aa AR YA \rd A
/Y \Yd V¥
av/yFA YYOA¥ Ve A
\WY/A \AS V¥
Aa/YAY YYYov/s Yy
A3/A VD 4

JuK ks b diged Jome S S gl
(cm)

¥ 52909 R
7 9

¥ 2959 Sgels
7. 9

v S99 s5lpls
v =3y

s %99 oR9 P>
o7 9

Wggdaw By lapd (ol g 0513k LA pas
9> 5 SHS ShalS Jle ()5 gl 00,88 lom
ol 039y bame &y (09 5l arlae pos
Slaceud ein dn i wyp g polioe il
Se 2 0,88 Como i 5 byl S > il
g Lojld dge & parg Wil logld 5o 0,8lae
S Syl 2w e Jully 0SS e sl
b S Gl b )3 39290 slo Ul 1) 5 0
@ Caud AY Jlo 13 b (55 0jlul mmls b Al cge
Al iy e cgles Mol ¢l 51 LB ola Jlo
cbale 48 50,5 oomalin ¥ gds mls 4 degi b
5 s 0x9 Py> 9 LS}L*’ o3le] L;Las.bb 50 )L.é 9 ))f
3 g 03,5 59l 5kl d9as 5l L3 cla Jlo

2 G—=o Olyd (6,5 oil sl s aulds

Olojlw oaas 3 luliwl L VoV Johs) b 158540
slasly 1300, 5 o osalin Cow) e cbles
b Jlo & bysyo o329 p2 5 )gilisads’ (g3l o2kl
351 3929 b (o )be 93,5 clale e A7 AD
aany b cowl odg o)t I gV da s K
5 5 155 5l 00 48,5 IS, gl s ¢S
YL G L 3dse > adad B )b
S 2 g5 o saalie polie 11 i)l 551, ZQ3/Y
3 yposi pis 3 U s g 3,Skae 3
S S sl oael s o o e gl
G50l JLw p oad sdalin caxs b S
9 k8 slo S (S (g BBge 4 O (LS

Y4 QLL“.JU Al a)l.«.:a A 09 U/{jjg._"/’”’ MU.,a}



https://ioh.iums.ac.ir/article-1-504-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

‘gl.moa)g])é &l 5l Blxe olyd Lasl O‘)‘.LUO Oy

Sisly il S pa 5L S e (gl
9 FAYIYYA loasly L sy 4 el g yo5liwals’
Ol 03985 40ye5  Job b > Slee 51 7A5/¥AR
o yld S 60K 5 prasd o sl o 5 (S ol
i) S i 5 ol s S (55
daly A Sy nl 0 g Sl oy o
dygn Caxicio yd 4] Wike) a5l )5 egas Sluwls
ool 099 Cglgl jo s d (cawl 00l &y aslllas
Sy j1 LS plinebl Sly5 (o @lio > Wy
Sles ol 1) yol pl 4 Cawlio

slald So o) o es Slupd 4 2L
295 3l sxSole 9 plosily Ll e adlllan 390
e G slo (Sl ) 5Ky 5 Glao )
Fe Sl oyt Sl y Jd dlge o Jad (o>
thled (oo 4oy

b 8 b S dlaiee 515 Ui ygtile s —)

ol amlgs s |, byl S cdgges

09 Sliiaw da5) g ye (sl a2l I ool Y

Ly i gd sy b (Fe e g/m? VL o9 b L

Phd auS agd slp Yb coaS b g (98 0

250 L Ehge pas g cBgd Ml Jyus Y

A% 9wl I 8 pild sl

dog Gillae jld sly S (gl 0)9d (g ¥

S JLo ¥ Gjgo cnl e 3 5 05l

dog Gillae (B sloyd gl 0)9> gy —0

MSole & Spgo il juf )3 5 055l

Samm Aol )l 95,5 (293 Ci =F

Sl Lo a5 50 5o 5l g b il

A g el pln ) bl lallas ] yus

B Syl a8 5 Sles gl 0)9d ()5 S Y

oo FIY 12 )lé 93,5 (295 sl 0)9> s —A

2 o=2) o ety (S—tien o)Ll 5 LS

e 53,5 @op @Al b anS 1 S sl Sl

(392 423 Cugy JB oa wia L
5 (asble) 8 sla LBBL (sl 0)93 g =3

1P Okl ¥ o leds A o9 |Clg P | 4sliliad

A 5 omly a4l lald cad AV L
WIARY Fo

cdile ol ede paS O cla ()
slodlo (b byld S (295 ) Bl 5 YL
03l93 3l casdy 93 0y Sloe pac iaS ol LS A 5 AD
S92 ol cde a4 (B sl yed )
515 (S (S35 (45 039 oo ]S
et Jlail @M )30l s o By oyl (S
ol g Loy 5l eolas o oSy Sy 4y Sy
Lod SLaSt Lilidl cde o b dunS 51 (golaws >
3959 Slop (Slod S whw 3929 pie I (S3U
e 53 7 (sl S i g L8 S &
Sl Azl 1y 38U cppdos cad b @ b gled

0y05 sl 4iS3d 0 lee il cllale 5o
AY 5 AD sla Jlw olad )0 dg5uST )68 9 Lils
o) S350 5l o33, s 35 31 5 sl o
ol 5 0395 (anl b Clles 4 bgiye b (2859
393> d ] e D i baase oS ol 3l
odd @iy (sl p Slles (gl & ()98 5l
Wy (00 ]

Sl 5 0 Joaa 0 byld G plodily (o)
S SOMS &S jebatlen .l pn e BB OIS
PR KRS PR JOUNOP INETE
e Plas d 4yl Sl gl s3> Jos puilSee
b, ild Sl ond ol Jodo > cllas ol i
0395 /o AA/AE 6l LS gl aSAY JLws o gl
5 18 IS S 1y o Slles (g3 o
b Jls sl 2S5 7Y La gl S ol
AV Jls p s ool SlLS oS wus e S5 723/8
dgdn U Cumdg ol il 0390 Jle jlows o jo Ly ya
3 T AUVAY ol b oy e 25Ty (sl ok
2 anly 90 cpl S sl Jlsyd cpl g cunl i H1,SS
s &S Wl awsls Job LB 5 Sles L8 sl Jlo
0392 Lo s (§) 4SS 5y )3 j9uab I (S50
2 A8 Oyge Gliged pf) o dlawlieo .Cuwl
byly s o b yld K den cdy o llanl aSAY e


https://ioh.iums.ac.ir/article-1-504-en.html

\V
Ohlen 5 5y9ate Al (o5 5

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

10- USEPA, "Ambient Levels and Noncancer
Health Effects of Inhaled Crystalline and
Amorphous Silica: Health Issue Assessment”,
National Center for Environmental Assessment,
Office of Research and Development, U.S.
Environmental  Protection Agency, Research
Triangle Park, 1996, NC 27711

11- World Bank, "Islamic Republic OF Iran Cost
Assessment OF Environmental Degradation", 2005,
Report No.32043-IR.

12- Chehregani, H. Kahesh Aloodegi Zist-Mohiti
Ghobar dar sanaat Siman. Avalin Samposium
Beinolmellali Mohandesi Mohit Zist, 1380,
University of Tehran. [Persian]

13- Parvin, A. Tarahi, Sakht, Nasb va Rahandazi
Filterhaye Kiseei ba sustem tekandahandeye Pulse
Jet. Siman Monthly, 1379: 50 [Persian]

14- Keyvani, N. Zavabet va standardhaye zist
mohiti, Deputy of Human affairs in Environment
Health Organization. Environment  Health
Organization Publication;” Tehran: 1382. [Persian]

15- Mohsen-zadeh F. barrasi Amalkard Filterhaye
Kiseei dar Katkhaneye Siman Tehran. MSc
Dissertation, Faculty of Health and Research
Institute of Tehran University of Medical Sciences,
1381. [Persian].

16- Mohsenzade F, Nadafi K, Nouri J, Babaeie
AA, "Optimization of bag filter in a cement factory
in order to increase of dust collection efficiency"
Biotechnology, 2006, 5 (2) 130-133.

17- Debell H, "Pollution control of cement plant
emissionm, International Cement Cement Review
Environmental Year Book, British Cement
Association, UK, 2000.

18- Sohbesberger M, "Dedusting developments",
World cement, 2003, No. 10.

19- Environmental Protection Agency,
"Determination of particulate matter emission from
stationary sources" Method 5, EPA, 2010, Available
at: http://www.epa.gov.

20- Environmental Protection Agency,
"Determination of particulate matter emission from
positive pressure fabric filter" Method 5D, EPA,
2010, Available at: http://www.epa.gov.

21- Westech, M. 9096 Particulate sampling train,
In-Stack manual method for ISO 9096, 2010. Available
at: http://www.  westechinstruments.com/ proddetail.
asp? product ID=64

22- DURAG, Automatic sampling device for
gravimetric dust measurement, D- RC 80, 2010,
available at: http://www.durag.de.

b o Gl Cygo 0 o Gl Jage
Mol 70 e) (LS (S iy ()l ) -
o ol (B> pile) 5 (B e S’ Aiile ()

&l

1- Sameer MS, Vasudevan N, Johri R, and Anil
K, "Pollution reduction and waste minimization in
brick making", Tata Energy Research Institute,
Habitat Place, Lodhi Road, New Delhi, 2008,
Report No. 110 003.

2- Jong-Myoung L, Jin-Hong L, "Airborne PM,,
and metals from multifarious sources in an
industrial complex area”, Atmospheric Research
journal, 2010, 96: 1, 53-69.

3- Francine LT, Joel S, Frank ES, Douglas WD,
"Reduction in Fine Particulate Air Pollution and
Mortality, American Journal of Respiratory and
Critical Care Medicine, 2006, 173, pp. 667-672.

4- Ballester F, Medina S, Boldo E, Goodman P,
Neuberger M, Iniguez C, Kunzli N, "Reducing
ambient levels of fine particulates could
substantially improve health: a mortality impact
assessment for 26 European cities" Journal of
Epidemiological Community Health, 2008, 62: 2,
pp. 98-105.

5- Elliott P, Shaddick G, Wakefield JC, Hoogh
CD, and Briggs DJ, "Long-term associations of
outdoor air pollution with mortality in Great
Britain" Thorax, 2007, 62(12): PP. 1088-1094.

6- Dominici F, Peng FD, Zeger SL, White RH,
and Samet JM, "Particulate Air Pollution and
Mortality in the United States: Did the Risks
Change from 1987 to 2000?" American Journal of
Epidemiology, 2007, 166(8): pp. 880-888.

7- Puett RC, Schwartz J, Hart JE, Yanosky JD,
Speizer FE, Suh H, Paciorek CJ, Neas LM, and
Laden F, "Chronic Particulate Exposure, Mortality,
and Coronary Heart Disease in the Nurses' Health
Study", American Journal of Epidemiology, 2008,
168(10): pp. 1161-1168.

8- Timonen K, Tiittanen P, Penttinen P, Lanki P,
Vallius M, Ruuskanen J, Mirmi M, "Effects of
Fine and Ultrafine Particles on Respiratory and
Cardiovascular Health, Finish Research
Programme on Environmental Health",1997,
SYTTY. (available at http://www.ktl.fi/sytty/
abstracts/ pekkal htm)

9- World Health Organization, "Air Quality and
Health", 2005, (available at http://www.world health
organization.com)

Y4 QLL“.JU Al a)l.«.:a A 09 U/{jjg._"/’”’ MU.,a}



https://ioh.iums.ac.ir/article-1-504-en.html

Abstract \ N

[ Downloaded from ioh.iums.ac.ir on 2026-06-13 ]

/L <VV\}

Determination of Aerosol Emission and Bag Filter Efficiency in
Fire-Proof Products Industries

N. Mansouri 1, M. Firouzbakhsh 2, Z. Hesami 3, [ Alimohammadi*

Received: 2010/04/03 Revised: 2010/09/18 Accepted: 2010/09/25

Abstract
Background and aim: Today, the environmental pollution caused by fire-proof break producing

factories is one of the critical and challenging issues in our country. Aerosols emission concentration
of the factory stacks and determining of bag filters efficiency were aims of this study

Methods: in this research, the concentration of emitting dust from 6 stacks related to Kaolin
preparation, Calcinatory, Shamout, Specific mass, Extrude Furnace and Shuttle Furnace units were
measured during 2006-2008. Also, the efficiency of bag filters of Kaolin preparation, Calcinatory,
Shamut, Specific mass units were determined in 2008. Devices M9096 Particulate Sampling Train
and DURAG model (D-RC 80) were used in this research.

Results: the rates of dust concentrations in years 2006-9 in Kaolin unit were; 284, 112 and 12.5
mg/m3, in Shamout unit were; 120, 140 and 73 mg/m3, in Calcinatory were; 178, 179 and 173
mg/m3, in Specific Mass were; 291, 283 and 60 mg/m3, in Shuttle Furnace were; 14.7, 14.3 and
14.8 and in Extrude Furnace were; 12.6, 13.7 and 12.7 mg/m?. Efficiency of bag filters was 99.896%
for Kaolin unit, 96.499% for Shamout unit, 92.348% for Calcinatory and 99.782% for Specific Mass
unit.

Conclusion: During 2006 and 2007 the rate of dust emission in Kaolin preparation, Calcinatory
and Specific mass have exceeded than the national emission standard but in 2008, the rate of dust
emission from Kaolin Preparation and Specific Mass units were extensively reduced to the lower
than national emission standard limit due to proper maintenance and replacing of damaged parts in
time. Efficiency of bag filters has been ideal in Kaolin unit and Specific Mass unit but it was low in
Shamout and Calcinatory units.
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