[ Downloaded from hsr.mui.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.17352363.1397.14.2.9.1 ]

[ DOI: 10.22122/jhsr.v14i2.3142 ]

DOI: 10.22122/jhsr.v14i2.3142 Vesnu Publications

H00gd 5100595 (515 jomd Wil 9 30 (9 ygly e g el BB g (5 JLE 90 F CE wy

"obiailens ) 3 gas ' day gle (oaaid d guans

LR
33555 3m 50 ¢t 35S il 3 35S 4 Sl 5 me 53 s opl OLE SIS g 31g0 5518 b A5 515 5 n sk ok 35 Jlal 4 4 5 | 1ok
5 P g 3l n Lo g Sl gy el I ok Bl e s sla SO 05 g omls b (g Yo 31 (S 5 4 Ol g ok dais fule o
g b slaey S s
j\c)lf,k.:mg\}awé;?J{G;Js)l..b):)fdhd}a}&b_j)\glx.dﬁrbﬁl\.Aj}m}gﬁjiu‘J&i):«)'lég}ict,pjlés)gjwuui\)é):wlhﬂdl HEYET3)
e s S J),L_w.l,.,\,«;ﬁ oslezul (NIOSH) National Institute for Occupational Safety and Health +6:+ 5 +#++ la sy Gb <5 4 2w o)
(58 515 ob5ol 5550 NIOSH V&4 Y (6 e gb 5 880l gy 40 55 5 Laos (glpn it Ji6 5 IS

0 1l (o 31l Slomn dom Ly VO e ) o5 T s 4 a2 s 8 on VOV (i s o8 o) S 53 ST L 55 8 il S0ty
51 Ol o 351l Sl o 1 UF 55 gl g 4 s 8 S Sl e 0 e YW/AA (i s o8 Loy 87 3 i B 5LE 55 8 il o SUL
35kl Slowe dm 1y MR e ol 4 A8 aralone CaSa e p 8 e /YYD g T 8 a8 53 ST (s1pm 55 sl ek SLE 508 il S0l
35 e ol 4 T s 4y Sz 0 e V1A S i o bna S 53 kS BB (615 53 sk ek L8 5 58 ke S0l il e Ol i
ol Ol i 3l Sloee d ol F
.,L:,Lua;;\,11g;;..:,;Jl.u\;wljley..\,-)'l;‘)Il{m,;);)'}...;%;gjlG;Ua)}l{w,wa&ucéféujujgf:@;w

192 0 VT 53 855,18 goan DU 1 SulS™ Sl 319

dowe 318 93 (GWoysS (5, s Aialyd 53 gk b g S BB g (I SLE 9 05 IS o) g gms ploslens) dogans wngle mid 1El)]
VARSVAE 5(¥) VF VR CanShs plias i
AP e i

\WAV/END (ol ‘GJL: AAR VAVAT RV FIRI PP

1y 3131 b ¢yl puo lasims Ml usl3T e oMo 122V Jls 5

2 Y3 g 200 aly 5 (B F) 5,5 sunaib S 055 iy s
V) o)h asy Gy sloml e Joole losie an ol Ll U
Ousl e b (3 alye dliwg 4 o Canl (a9 900 o joSiluw
03 LS ilen ol 9B e Sbml (Cum 5 g Clligian S 55158 Jolis)
0292 P b (Bge Jle 1 (S comimen g 4 Glojw (sl (loriiS dsitans
Gl 0is 4l ol L g8y 5 (AVY) ol i (sla Solial S
Sl Sy Jos cnpSre 0l 09 33,5 (oo gmmo ] 5l
@lplas 3590 )5 ble Byl g LS, (sl (bigel (e g (iwwyy cladlone
5 Krasovitskii (A) s——sb o udew el &L, a galse
5 e o) —(SBy oy 4 095 Limggy > Arkhangel'skaya
45 008 )5S 5 Aoy jaus sloedjgld g 1 Jlé 505 (pwlidpu
el (S5 32 g5 B398 Mg 53 00 sl JLé 95,5 libou
5 Caaw dalllae 4 35 Maxim g Utell .(v+) 3)b aljes lon sl oolusl

doudo

Corlio 45 390 Jloh 4y Gt sl intes 3l (S (g3 o
(S S Aty Sgbe (suaib 098 (wl 3 b mlio lsie & 5T,
Gk el sl opllas JSGl byl ca oad aslis suld o 5 08
Glas ol slaxsl g (g0 2y 5 B )3 Ol (5 )38 5 (3,5 0D
3950wl (3lge jl0)08 o)l Gleidle 1) Adlioo B dlaizee S
2 Sl placle Sl g a8l ok (s gl (a8 o g ogd sles oS
5 A0l 4Tl (SLSe Canglio cppizman 9 35 Jood el o 3525 4 058
le yob |y plusl 4565 ] 5,55 )38 olewd &Vliil g Jab b o
slaled 3 & wn (Gl Canglie (515 Slge gus dlgo (V) 2255 oo jous
33,50 b lalod (pl )3 LB olerd 5 (38 (ol 9 Ml Slul YU
»SI0; w3l g0 ) (b (glay Jlins S 3939 Jloin] Juds 4 .(¥)
Mol (2 ym0 53 @lio cpl QIS Canl (0a o Blge 38 L g5 anl,8

(F ) 5,5 518 mjsSeben Olsie o8 ) b olow (o9 &

Oyl oletual ool (Kb pole oKl cusligy 0aSisly ((gldd > Cubligy (awdins 09,5 5 (ool Claios diaS (i)l Lol (gl -
Ol (ool (leduol (Kb pole oKl cuslingg 0aSLisly ((glad > Cusligy (wdigs 09,5 )bkl =¥

Email: rismanchian@hlth.mui.ac.ir

Olezlan y Sg2une 1 Jggumn odiums g3

AR

WAY il /Y 05laas NF Jlo /codhus pllss il aloxo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i2.3142
http://orcid.org/0000-0003-1541-0355
http://orcid.org/0000-0001-8843-9445
http://alirezajafari62.persianblog.ir/post/51
http://alirezajafari62.persianblog.ir/post/51
http://orcid.org/0000-0003-1541-0355
http://orcid.org/0000-0001-8843-9445
http://orcid.org/0000-0003-1541-0355
http://orcid.org/0000-0001-8843-9445
http://orcid.org/0000-0003-1541-0355
http://orcid.org/0000-0001-8843-9445
http://dx.doi.org/10.22122/jhsr.v14i2.3142
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.2.9.1
http://hsr.mui.ac.ir/article-1-1022-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.17352363.1397.14.2.9.1 ]

[ DOI: 10.22122/jhsr.v14i2.3142 ]

0155 68 5 gmis ot VT 5y CBle ) 5

5 oloyd cilige @yl 3l e 4l Jad apalse jlome d9us 5 lailil
(V) 2 duglie ool (s (b50!

J=B 5L 5 3)5) (s adlate glgn il (e 5 ()l paiges
2303 155 by ilbe o] CBE (s g g pdiges olye lS [ uis
) u‘)_:ﬁ 2 «le_.o‘ U?lJJ 9 K Pl?o‘ ulf )Lf_é 9 .))f d)‘J)JAJ?AJ u»g)
2 5 WY (03 (g5l pdiged cpl 55 45 3y (63 piges CunlS 5 (g)ld peigas
2l g 1B 033 15 ol 69y 2 lE sgle s 5 005 o ads
(V0 V) 23155 J8 g, gillas Jolpe

Jslore dg csigas s3loodlel olye gl rabeos Sk s sl
kb el a5ges (gjlwodlel g,y b5 ploul diges (6 pS0jluil g 3)luikiul
CondS jl (g 0lds (g9l> diges &S > 5 (PVC) Polyvinyl chloride
Sy = Sliles g 0 03l gt 1o yd YO K p00,l8 dpnsl b Ll 09y
Tty B gyt e YV, 8 LPVC b sue S cd S ploxl
S9) 2 45905 gl il 5 85 )18 (gl yild B)b S5 )5 (99,5 +/0
A asliS ol By b g9y S dlged (g9l i LAb auslis "j
28 Ll 3k o Jilign il 5 ey S sl o V-
Ol ynd e Ve 3l oolaiwl Ly ysld s aziliS aST) 4iBs O e 4y e
Dgod yous Cad jldlge s Gyl 59,8 33T L g A5 03l guitnd 0 juigs 63
oo 9 b At S oo 3 bl Jaloe Tl o ylbisl Joloro ags (gl
il Ve 3 5l S e YO 038 U b ) 3 Il (sla Jgloce
Sosliwl Uy yod duo B0 o> & J\ Oloy 5 doyd FA S5 555l800l
4 ()8 3 bl (gl Jokone cns alyo 53 05,8 ans oo 5 (s )le O
Jolype 08 @bl Lol sladises an Glol b pin O o el
S35 b i ol g 15 plo] ol (laisas () (53, 2 csilesle
clale olubiwl pove b duslie b g b olled (¢ yiogidg Sl olSuos o
> A A5 L a8 WS (e Wiged 2 53 sl (e 1 p)59)See e
2 555 BapySsSen sy (ol diged 13 IS A el ol 2 oS
d)l.l)_gdhiw d‘g_tb r‘,_><>V s cuws M ‘F)fﬁ)gzﬁ s> Jals Aged
ul_n) u“thw)_aoK ‘4_0.\33).5)_..\];4_»)_;6)‘.!)_;4;5@

c=225 V=FxKxt Y b,

mxV

Ladasls

o355 J 13 g Sy 35 oIS IS e (5l IS 50,5 Al
93,5 lise dladsil olul p.cul odd &l Y Jodo 0 WS ue ool
apalge jlome a5l SYL Ladises plod 13 jous cu o clls jo IS Le
Lo an Pl YO/ U e oyl cdiges Lyﬂ;ob,ﬂ P S gk 4 g Jad
Ol I JLE 935 (line (o peS b diged 13 9 0 oaalie YL (Jid agalye
3,35 Jlme Glysuil e cpizmon g Jad dpalee jbxe s> ply VIV l5e

w055 dusbre VYV /A FY Goumd o yss clls o IS ,le

(V) sy Sud (Solpus b (555l gros]
SIS g Aol B AELS alse (cwyp Sl (3200 ploxl | Ban
g1 ol pslew 9 HUE 93,5 b 8 gd (slaoysS

Lagdy,

S jl Ladiged 85 pldl (o Sk I (025 i el
S 5 5 el Jeldio 3 (5G5s8 3 55 0gd
9 1 L yaTges )3 9 ab CLsuil 318 g sLmoyy S
National Institute for Occupational Safety and Health
Ll i oo daclalé 48 sl glyy 43,5 o3lizol (NIOSH)
5 ool L 56 g clboysS (513 paiges )3 b g Ssng0 L5 5 Lod
loiisiel LB g (JS e 5251 (led plise (62,8 (524900 slaiby,
3l (slm gt 5l ooliisl b (eiogyiy Gy & of calé g oS ojlu
e jlBo s jolate 4 .(VF VO) A oz NIOSH e 4 -5+
NIOSH v&-\ 59, 5l LS barsxa Lzl 6 5 S cladigas , ol
(V) 15,5 eolazul

il egylpmasigns j Jod S larme (S (slon 5l (g5 paiged g
8508 9 ooy sl s 9 €855 S50 o ilid (silsonlel
e Ly g cd)S )8 Julod 5 o )50 badigal coled 3 08 plox]
Jod el YF da yild g5loodlol (gl 33,5 dslio dpalge jlxe 3,k
S 0js k9 0pllS gil5 il el 5118 5ilSKews )3 o ilid gl paiges |l
3 S el 93 e UL S (Slosj 5 20,8 (g ik 0)lagd
=8 il gy plamie an el 93 (g 6SLie 9 )5 (e o000
o oy )P piged 1S ey oml S (gl a8 ool (o) paiges
b oy (232085 ploxl )il pllS bawgs (ygmusl IS 00 (g aid> 0 e
2355 S ey (03 eelalS (35S gy 5l ool

Wb (e A s (5B 8ige3 (loj e 5 00 Aiged g9y 5 S
oy 4 Bllasl adgd Ly jild ool cunls 0y adds 0 i ¥V (g5l pdiges (00
s b8 plodl (6,8 Cpgo o ()b pdiged g 35 Jog ()l diges
bl yloj g db y gy ooy i 0dlitl dald 8 Y 3l gyl pdiged (g
ol ColS b (Bgel oy g bl (loj o)y wiged plodl I Ly 9 105
o go 3 il Uil oS iyl 4y digns 5 2 s 5,y diges camy il
Hld 5908 )S 118 151 1 celu YF e 4y I diges o 355 g (g jbwodle]
d Ladsigal dn o gl ()jg b dusliio 3 9 23,5 (55 ol gl )3 iged (g5l
15 Uil 50 M)y skl b cale s dloyo 13 .05 plol g 00
Vbl bl Laoa VT e 50,5 Clalé g bpaiad jlan 5 il
W, casogia yr pS o s 2 )l 93,5 clale C ol )3 48 05,8 dslone
S asged ks 4l 3 WY oS o s (gl ptiges ik oyl (g
sals bbb i Dy oS e s 0l 13 adl 39 D) S o
{0F) 28l go 5 s g 005 (g opised Glsp w2V g o5 e s

(wy—wy)—(by—by) mg
C= % X 103(5) aba,

ol b a5 o s 3 005 550l i 5 3,5 o

WAY il /Y 05laas N Jlos /oMo pllss il dloeo

1.

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i2.3142
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.2.9.1
http://hsr.mui.ac.ir/article-1-1022-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.17352363.1397.14.2.9.1 ]

[ DOI: 10.22122/jhsr.v14i2.3142 ]

90 3l ge s pA3 alS0A yu IS Jasas (5194 o S sla Ll 50 S Glee N Jgaa

ol gl g0 jlao wgua .
2 2 Sislan) Ol ofS JLE 998 Olise
5 ) o' w o
(cuas yio (S0 53 S clas)
\- Yoo/ <[+ YAQ
- WY/0 </\ay
\- AN/ <[ \AF
\- YY/N <[+ \OA
\. \VV/¥ <[+ YVA

Al algl (59 oﬁ‘S:j::F -
(poSste) (i)
[Ny ¥ Y. \
[VEA ¥ Y. Y
/Y0 oF YA v
S [oNE oF YA ¥
NEAYIN Y AR o

S lame sliiial LB (slon )3 onpgl ek JB LS 50,5 clale
ol 0201 ¥ S )3 w8 )i bl 0)58” 15 13 Sus dlge o 56 Pl
LS Lo i BB (6lam 5> nygh b L8 5355 (e bl ol
O3S (b agalge jlne do I 5Tl adiges dan ) joud o pBS b
agzlye jlome a1 ily AL digad o odgll 1 pliee cnl o (g pgbo 4 1
oS JB (glon sl JLE 93)5 Gline a8 b digad 3 g 35 YU D
Ol 435 sdalie Jads agales jbre do ply VIV (lise opl )8 laes
g 55 b 3 LS b e (S (gl (sl sl Jlime Bl
ol Cawd &y +/+0Y

L&A—}
PLB 53 (psh el 9 udlS BB (IS )le 55,5 (e ol adllas >
5 S )t 90,5 e 35 5 (2050 o slaodygld 50
S 9355 Bl5se (5 ytosibg Sl (215003 3BT Golul 2 091 ll (i
Age e P pLSGR noygS 53 (udlS LB 9 (IS slgn )3 5 (ragh (b
93,5 odnliie ol pl el 5 lulinl jloee a5l YL eu

5,5 e bl ol ol 02l ¥ g 3 uSyie olsl 08 I3 )
jhome a1 VL Ladsiges plad 53 jousd o5 el )3 udis BB )L
=l VAL dges o pedgll )3 lime cpl &5 (slaisS 4 gy i aplge
Lt 9255 (lie (npeS L Wiges )3 9 Ml e Vb (i dpalge jlxe s>
a e )8 odalde Jad agale jlowe sl IV e (ol (uis LB
G i el 53 IS S 53,5 Jime Glysl e ol (5
ol Casd 4 VYIRS

LS JLS Lo (IS (6lsn 53 0npgh e BB JLe 535 clale
Gl 00 a0y ¥ Joda )0 S yie (oll 0)s8" S5 1> jaud dlgo g 50
5355 Olpse 45 3500 0o ¢ Jgin )3 0l S (slaaiil & avgi b &S
e )3 ol 55l 3 ) b (S (lgp ) ol ke SLE
2 Ol ol 48T (6500 An g (i apalge jbre ds ) SYL dadiged
L 45905 50 g ey (Jiid dpalge jLome dn plp YWV B ciged (o ol
IR IO e ol O lame (IS (glsp sl Sl 90,5 e o2 a8
13 gk (e Jlne Bl (line 3)5 (s (J3d dxplge jbre 2>
25 dgle +[+DFF gus gy b 5 IS Lagme LS

S5 390 s pAS plSAA Hu IS Jasne (51 9a o (s il slajlad 9 0 )S Gl5ae YS9

A dgal 9o jlas v gua . 3
) . oSyl 99,8 (e
2 pSle) Ol ! (cixSa o s oS ol
(20 yio ’ ’ )
y- \Y/A [V
y- Y% S [AVY
\-. YV/A </ Y¥Y
Yo YV < [-¥AY
Yo Y4/4 -[+Y4A

sl 059 5194 paa Cse
Al ouddi (5 )l yadd g ol yea gan

(psSsise) () («da)
<[+ \oY VE-/A ¥ \
<[ \¥F WA/P VA \
RS WA/8 VA ¥
YA \¥o/Y ## ¥
/N0 \O¥/- V- o

149

WAY il /Y 05laas NF Jlo /codhus pllss il aloxo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i2.3142
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.2.9.1
http://hsr.mui.ac.ir/article-1-1022-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.17352363.1397.14.2.9.1 ]

[ DOI: 10.22122/jhsr.v14i2.3142 ]

0155 68 5 gmis ot VT 5y CBle ) 5

39 3l 9o AT alSaa IS Jasas (IS (5190 59 (35,0 55) (2o ahs paslas 5L 99 S (lae Y J9un

walye jlae agua e Sl G el " .
. . . - . . . Golapdigar Sue | o lads
7 pSek) Ol Had | pSielae) SIS ST9a Gapals | QL Oliae | ciaGliae cadigl pddigal (o) Ggas
(aass i (pase 30 5 (sAad) @yl i
-/-Y0 I\FAD -/¥0- “[NY or YA \
-/+Y0 < IYAAY I8+ Sfe¥Y or YA i
-/+Y0 <IY¥YE -/aY0 S[eYY A ¥ ¥
-/+Y0 I\PYA -/£Y0 -/ XY A ¥ ¥
-/+Y0 <IYY¥E = /Y or YA )
i agalge jlome dgun ) VL cigod gy plad 53 ks BB 5 S lon Sl pud ) 8l s e g5, GANMNEN adllas gls
o i LSl pae @ g pol adllae acodgie Sl Al e L aerlye glise 480 Lis YU lod L gixino (slmnoyg ST 53 jous
o)l gl 53 g sladiges (purlew 4325 5 (Sl 4l (3l 385 (b9, ez 2 edis B JLe 538 ilol 3,50 Wiged gy (e 5> Clligtn S
435 o3l (6 ytagiby Sl () Sl (> (o 41 45 3905 L dgele (lise (niomed g i dgerlge jlome 395 5l 5V diges
IS o)ty )] gmman (63)lg0 ) s oo ailiie liing 9> 5l YL (S ke 55,5 Liolojl 590 diges gy pled 5> Culbginn )
(&S o plEi 3 e BB 5 IS JLe 5 3,5 b dgalse L2alS (ol 5 2955 sy & O)Ken 9 DONG (VA) 3,5 (5,155 (ad aqalge jloxe
5 Gt JSC8 Syt lie s joms Ao yoe sl 4l sy BN 53 oy SB 2l g ks O Gl 3 @) oy Sansis
s el (sl ol o a5 oS b i LSl 5 Ajb)f olge 9 4y b )L f; L aezlye 2 o 9 J‘g»
55 0l —B slagslen daglo s Lbjae g Sye don > a2y JB Gl
.(\\) A5 odalive (91 w9 990y — (B slo lom (ot
(6 saSdasl Cypd (ol ulows 555 p &S Harrison 4 Brown jiag gls
S L Uiy sl dgalge a8 ol i nd plonil ] el o )5 oo
255 3 U gl e 9 oS BB (IS LS 0,5 cdald (:S0Le 5 Clligin,S JSLs L L pd o 395 o sl cmto 5¥sb 53 Yl (slo
b o ylyl (Jad 0Lkl jle S 51 SYL G Ged (sl P c o &
A Ol i il fore 2> 1 55 0> st 2 o b (39 By > 40 457 33,57 650k e sk e JBSSI 503
F) cosl slogilly S,
Ao 8 g Sl . -
@I Ousl el Olie 48 35 (ol S-Sl (o 5 bl ale
ol gne FAFN YA o)l b Slidow )b jl 4id)S 5 ol adlllas L i lises glaay¥ (S8 dny joms w55 plSin 5 joud LSLQ’DJ)9])§
Sl Olodel (K3 pole Otgl ke 45 05 oanlie 5 €855 15 () 3)90 9UsS Slo i

35 3l 90 a3 A0 alSAA IS Jasas (el B (5152 53 (55195) (o puslacs Jlaf 998 Ol yae ¥ Jgua
lid dgalge jlaougan | pual jlsf 99,8 e

> pSte) oyl pASehe) S 9 (50 G(J:..J.:)‘:j:iizé Sron S b
(2o Sie (2o o 5 i
< [+YO </VAA- VXY RV A VY- /A ¥ \
o[-0 o[ VYY o[Fe <[+YA \VA/# YA Y
< [+YO <[+ VOV AR </-¥a \VA/# YA Y
< [+YO NARAR A <[+ ¥Y \¥O/Y ldd ¥
o[-0 <[+ 00A <[¥N . A \OY/ - V- [a)
References

1. Zaroushani V, Safari Varriani A, Ayati S, Nikpey A. Risk assessment in a foundry unit by energy trace and barrier analysis
method (ETBA). Iran Occup Health 2010; 6(4): 7-14. [In Persian].

WAY il /Y 05laas N Jlos /oMo pllss il dloeo 14y

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i2.3142
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.2.9.1
http://hsr.mui.ac.ir/article-1-1022-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.17352363.1397.14.2.9.1 ]

[ DOI: 10.22122/jhsr.v14i2.3142 ]

2. Students site. Furnace [Online]. [cited 2012]; Available from: URL: http://www.daneshju.ir/forum/sitemap/t-155961.html

3. Khadoumi MR, Boumi M. Refractories material [Online]. [cited 2015]; Available from: URL: http://magsci.ir/179

4. Group IRBM. Azarakhsh [Online]. [cited 2018]; Available from: URL: https://azarakhsh.ir

5. Steenland K, Mannetje A, Boffetta P, Stayner L, Attfield M, Chen J, et al. Pooled exposure-response analyses and risk
assessment for lung cancer in 10 cohorts of silica-exposed workers: An IARC multicentre study. Cancer Causes Control 2001;
12(9): 773-84.

6. Brown TP, Harrison PT. Crystalline silica in heated man-made vitreous fibres: A review. Regul Toxicol Pharmacol 2014;
68(1): 152-9.

7. Flynn MR, Susi P. Engineering controls for selected silica and dust exposures in the construction industry-a review. Appl
Occup Environ Hyg 2003; 18(4): 268-77.

8. Ramirez A V. Silicosis. An Fac Med 2013; 74(1): 49-56.

9. Collins JF, Salmon AG, Brown JP, Marty MA, Alexeeff GV. Development of a chronic inhalation reference level for
respirable crystalline silica. Regul Toxicol Pharmacol 2005; 43(3): 292-300.

10. Krasovitskii YV, Arkhangel'skaya EV. Medico-ecological monitoring and toxicology of dust in the production of refractories.
Refractories & Industrial Ceramics 2013; 54(3): 254-7.

11. Leung CC, Yu IT, Chen W. Silicosis. Lancet 2012; 379(9830): 2008-18.

12. Maxim DL, Venturin D, Allshouse JN. Respirable crystalline silica exposure associated with the installation and removal of
RCF and conventional silica-containing refractories in industrial furnaces. Regul Toxicol Pharmacol 1999; 29(1): 44-63.

13. Utell MJ, Maxim LD. Refractory ceramic fiber (RCF) toxicity and epidemiology: A review. Inhal Toxicol 2010; 22(6): 500-21.

14. NIOSH Manual of Analytical Methods (NMAM). Particulates not otherwise regulated, total 0500 [Online]. [cited 1994];
Auvailable from: URL: https://www.cdc.gov/niosh/docs/2003-154/pdfs/0500.pdf

15. NIOSH Manual of Analytical Methods (NMAM). Particulates not otherwise regulated, respirable 0600 [Online]. [cited 1998];
Auvailable from: URL: https://www.cdc.gov/niosh/docs/2003-154/pdfs/0600.pdf

16. NIOSH Manual of Analytical Methods (NMAM). Silica, crystalline, by VIS 7601 [Online]. [cited 2003]; Available from:
URL: https://www.cdc.gov/niosh/docs/2003-154/pdfs/7601.pdf

17. Science Education Occupational Health Board. Occupational exposure limits. Tehran, Iran: Student Publications; 2016.
[In Persian].

18. Gantner BA. Respiratory hazard from removal of ceramic fiber insulation from high temperature industrial furnaces. Am Ind
Hyg Assoc J 1986; 47(9): 530-4.

19. Dong D, Xu G, Sun Y, Hu P. Lung cancer among workers exposed to silica dust in Chinese refractory plants. Scand J Work
Environ Health 1995; 21(Suppl 2): 69-72.

\4y yay uLMb/V o)L:..J}/\\‘ JL.; oM PU&.‘. u.:Lc.:.@uAbm

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i2.3142
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.2.9.1
http://hsr.mui.ac.ir/article-1-1022-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.17352363.1397.14.2.9.1]

[ DOI: 10.22122/jhsr.v14i2.3142 ]

DOI: 10.22122/jhsr.v14i2.3142 Vesnu Publications

Journal of Health System Research Vol. 14, No. 2, Summer
Received: 05.04.2017 Accepted: 25.07.2017 Published: 06.07.2018

Evaluation of Total and Respirable Dust and Crystalline Silica in the Refractory Process of
Metal Melting Furnaces

Masoomeh Shafiei-Alavijeh’’, Masoud Rismanchian?

Original Article
Abstract

Background: Regarding the possibility of existence of crystalline silica in production process or usage of refractory
materials, the workers of this industry are exposed to the risk of silicosis. Silicosis is a type of pneumoconiosis that is
a risk factor for lung cancer and also one of the causes of temporary or permanent occupational disabilities. This
study aimed to examine the toxicity of refractory materials during destruction in metal melting furnaces.

Methods: The study was done in the refractory process of one of the metal melting industries in refractory
destruction job. For the evaluation of total and respirable dust in workplace air, gravimetric method was used
according to the National Institute for Occupational Safety and Health (NIOSH) 0500 and NIOSH 0600,
respectively. For evaluation of crystalline silica in total and respirable dust in workplace air, the samples were
analyzed by NIOSH 7601 spectrophotometry.

Findings: Average total dust concentration in the furnaces during the destruction of refractory materials was obtained
153.6 mg/m® that was 15.3 times more than the permissible limit of Iran's occupational standards. The average
concentration of respirable dust during destruction of refractory materials in furnaces was reported 27.98 mg/m? that
was 9.3 times more than the permissible limit of Iran's occupational standards. The average concentration of crystalline
silica dust in the total air in furnaces during the destruction of refractory materials was obtained 0.2235 mg/m? that was
8.9 times more than the permissible limit of Iran's occupational standards. The average concentration of crystalline silica
dust in the respirable air in furnaces during destruction of refractory materials was 0.1008 mg/m® that was 4 times more
than the permissible limit of Iran’s occupational standards.

Conclusion: The average concentration of total and respirable dust and also crystalline silica produced during
destruction of refractory materials in the furnaces is higher than the permissible level of Iran’s occupational
standards.
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