0%

S5 )15 15 351 g dao 5 g Gluiiw! BB JLE 93,5 L agalae U,
WA Jlo —ClaSy oyl poed (55,15 5805 Y+ 51 5S) Saro8 (55

Y \ T ol - . Y . . v " \
o> plie 651030505 sgaie T CawgdSldml o o S el g ¢ (255

wloiile)S” i pode oS iily o dligy Ciglee (gladys cdlagy Aty =V ol o3 (S bp pole o8 ily o bligg 0aSiily ((glady> csligy 09, 5 —)
g (S5 pale olfisly wdligg 018l ol 09,5 =1 olSiily oy g cusligs 35 50

SAOYEVAYTIY :0ali SYVAPFEEYD 1 S (lad > bl aalg (ge) pasdy oloyd bl 3850 plie Lls wliile S i Jgums ol g %
aomidian89@gmail.com : g Sl

AY/OIND 1 ypdy AVY/YY rély

0 duS>

Gt g3 S8 et 5l 0 Ml ot o pme o LA (LT 4 g Sy mlis o LS OIS,LS : da e
o=l 4l e Jolse dloz 1535 oo sl ST el 5l SUE 4 3,8 Gl S 3 s IOLS 5 Cn 5oy
S G s 5 55 it agzlso jlowa 3 ek ens shito & b 5l p Al paglid 53,5 33 ST el i o5 5Ly
et et Al o] G Skt . Gl (55 5 oo Glisiis] Jol§ b g 538 5T s oy peatd (s (55l Gzl
g CadlSl Ol g S o5 slo s Saiiyy iliio (glodun g 45 Gliiia] Joli 1é 55,5 5 35T ko il
Clled o 3 5 5wy $alIS S s 5]sp Gliiiad 6oL 53,5 5 35T ko Ojos g3 ) 52 )LS g,
5 CmHocbinw (g pmS el 5 S B patiiio (0I5l [y K o Ll S 45 Sl S5 40 oY kil (550140
el -C*-’}ffb."" IlSs 5 s i god oo I ol b Gliiz] fU5 jLé 55,8 ) s ls paigad .35 0 S5 ()5 oy
A1) e Sy (5 0 535 Sl 5 g G el S i 5 einllis s Sl U e 5,8 lds
S o (155 o 5Id o il 5 o] o (5 gl JS 03I VT4

23 (eaSoyto oy S o 2/ Y0O)ACGIH s NIOSH jloms b/ 5V OIS, 1100 45 s SL gl -l adly
i b U 5 a5 5 (515 s lgz 53 IS agz s oKl kiidls 45 Iy ;5 podows Sl 53,5 1500
dod 3 Gl pliGlé 538 CLilé 5 Kils o anKasio o S ko B/ s Sl 5 cnKasio oS s /08
g s do 1 gYLOSHA G b jf ot 4/y) PEL) agampo S35 ol dm 40 Connd Ladan g

gl gl Lo dm I by (Jlowy )5 puckw SUE 53,5 agzlso 33 ILSHIS 51700 45 5ol 4 4255 Lo S Ao
S Syt ke 5 il sla iy Gu b G s U8 5 35 S sl oY Sl ] (55

s g3l (Gl ol U 5 5,8 K S slas Sy o Mo 5 oo O 315 S

-

LV-R V-7
abg d‘)b osle Q—.’.l Lol 0145 JAS.W (SiOg) O},wfl pﬂ BR) wdlo C)—i| Ll O#P) 89y (oH=e odlo Oy M
9= ‘L_ij)u.g Lg.xeb 9 .\wl) «° bl)fu..ﬂ.w 4> oo ‘7‘155 (\) Cwl = 9 RS- %) )5)_...3 s L) uJL_mJ)f JS.M)

i ks > s b (1) el ol By 5 Gl B S5 3950 5 Kol (sl S5 b a2l



b€ 93,5 b agzlge (b))l

oSl dndl STy 5 (e gbgiSil (g ten ) olard
o2l (g ytogi8 Sl ho) jl gyl 3 &S 3505 3529
Lt 935 Uy 5 ) bbb sgpp 4 295 L (A 5 A) 03
=l 03 Sl 9 m (lie A8l Axwg (glayedS )
s 5 (slyetS 55 Lol (3+) sl inls” Jlo 5 Lo ygutS
ot Jins S 2l Lo 5L 53,5 | ol oy
Glon 3 L 5,5 clalé I alT I .(1)) cusl zdlagy
P NS OT 2 29290 Sl oo l5ae 0509 4 )8 laes
Cowedl gy e 45,5 sqw il usle, J8las & cos
olrl 330k sl el pigiy cnl ol ol el logag
o Ly (S5 165\ 5] aS) SasS  Si ol
ok Glise g gloiistal LB JLé 90,5 clale (650l

A5 plosl WA Lo )3 o bgelyd mlio lgie 4 4l o]

PLvY

P P N §>9JT Ol dunlio adllas oyl Gun

P03 i slags Sasn) QUS> slasial BB jlegs S
203 5 yieS slagg Saisn ) g cudaShy i joid )3 5,
Lo g (st gy 4 4 it slag Sy Jolds ¢ Jels
1 o L] il o g 38 o IS g (slmoy S
@S S Sy, 3 Sl jieS 555 b )Sa,
ool JU 92,5 Ll (le (lalad Mg i oo S
e sS40, 5SS (laolS 509 L) iy oo
oS ol ang Lol y S olabla g o 5w
i Ly g )55, 5 wlag, S ey, ) owde sbagiagh
S 2as5 85" pl 4 2 g 39 w85 bl iy (lELS
Sl S e b e laolS)lS o (el I ol
43l ol )8 pl )5 (Sui¥l Ll s oby) sl & )
=B g o3l s Lt g 0,8 SVl Cundg il
Ol 3 el ey OIS 465 cnl ) lae > Sl
Dl €06 g odd lulid cloolS)IS Lol ulsl 2 ¢
ololi 4 A Sy iy ligg Sy 5 003 35
gy an L o5, AY las 45 oi3g05 455 0e slaols IS
5 4 Jgiutio WolS IS ol 3 45 FIV 5 ool cilike
slool S8 > dow Slyuss dioly oS pl 4 d g b LDy
A3l ceSagia o5 e IFE 1) i S 5 S 55,
)5 a5 )3 casSapie yr pyS (o o[+ sl Jlme Sl
ol BMA] (5145 150 )8 sl (g ysb Wiged Dluws g A
o5 dagySasy, pn calise Ko 90 duslis o b
o > bl p a5l sl i b g e jte oS Lo

O

(F90) ) sy Slatle laclld Sl s 5 ax o Jlaw
P9 oo gne (Slbitnl b So e jlE 505
4 3 )8 J (3 55y )lom Sk oSk
48 Sl (Jln S sl 55l 5lE 93,5 yots gl
33 S S) Ul 5 S oo daso 4y 2l ] o
i Ygane (SI02) Slj1 Jiwy 5 ol (B) b po inlS
P9 e 043 Culligiun S g Cumnds )5 )lsS odas JSUb dw
S ety @lie 3 303l b b dpalge 0,by0 s 55
45 oo 3ol 518 L aralse JSie oy 5l (S
P YL Sy b plio 3 ol 3 o))lSen 5 by Loy
cppiaS 8,8 Alool Y o¥ BV Lo 51 Sloj 90 <o
g csSeyio p pyS hem /Y el L agelye e
45 B S csSa e ppyS e NVEF ke (i
wiils (g3 ps iy 390 slolo Jsb 3 Lye a2l
g KBy adis) g (6550 aollla (F) ol
995 wlabd (Fan) (LS 5> (mjsSales (o) 2
Jobd (g5 iz o) )3 )5 (g ad ploxl o pg e 5
5B BB g pSammale G o) e U1 250 )l
PSS o VBV S g sl g pSeoale 4
5l oy F/A- /8 5 TOSHA (oolyiiy 3 ikl s3gie
(V) sl dgalga OSHA 5)lstl j) YL, o,5,LS
L agrlsn jolain s ol)LSen 5 oSy Lawgs o5 sladllan
clale ool (L ad pbosl (i )8 ek Jle 955
Py se [ VY g S aomnle oy ) i S ke
sty ;505 50 5 jlore ds 3l 4 aS 4 S D5 xS yio
5 NIOSH jloe 2> 5l i (03 468 o3 10,5 JB)
g mibghy sladllae VWYY Lo 1 .(5) 55 ACGIH
5 3= plosl (oS asn) ol Ken 5 g Mo
O « Sy Ol yisy jon a8 o LS alols pols
V) 392 5YL ACGIH jloma s | b ise plo )3 318
o oy Sy gl > Gudeo S @) £ et
el el (3o VAAY s 5 el )8 IS
S5 09,5 Sl dlge i 1) ST usbias by i
&l gy dmw il b e (sl (F) 25 abaiido

!Yassin

2 Rosenman

% Occupational Safety and Health Administration

4 Wankoo

> National Institute for Occupational Safety and Health
® American Conference of Governmental Industrial

Hygienists



w

aSligy oS HLS 05 alais adds )3 I VIV (69, Gy 2
2 ol LS bl g 1555 o S el et il Sy
lolS,lS" ol LS, 4 cpl 4 o b gy ()l Ly, o
Job 0 1 s S o cudlsd dgy sl Cuiin prus i Ladd
A ploil gy pdiges ()5 Cdnd SO by g )l cind
S psls oSl cutligy uSiils oStylesl 4 o il g
oS S > 3mm (558 8 s 5 S ol
2 Bl BB jle 50,5 clale 5 oy je gil 5 by baaiges
48 Al pj J9e 3 lul p cusSeyio 3 25 e e
3

(W, — W) x10
C = -

At >« Q

LS e slgn > slitial JB jLs 55,5 cdals :C
F =8 ks 059 WL tosSoyio 3 o) S (oo
s il ()59 W2 tp S (o s (610900
2 EPpdige Gloj s ALt S Lo s 2 (5 paiges
48> 3 p) s () piged Gy 1Q 4RSS G

=S Ol e glm NIOSH oo j5im Ly 3llas
b9y 3 et 59,5 (slmaigei )3 (5)l55) o3l el
diges 4325 sly a8 Visible Absorption ¢ e g8 Sl
o bl s 5 eolawl el Jod LB cons (glyls
35,098 5 |5kl (sladiges dadiges 35T Ludow ljee s
s A sy L) 30l (gln e g A 4t
Job L Visible yiegbgs, wl ol 13 Joroe (sladises
G 3)lS e 9 ©8)5 )18 (honis 3)90 ¥V NM 90
Cuwd & plie Coleg )3 35 pasula e yie oS o
8 duslie 3y50 0uld dogr (slad lliwl polds b ol
Jible 5 5 oalial b b g gSo )l 5 Jobs leMbl .cd )3
ity 3T o T-test (g Lol (clnyss)l  SPSS16
28 Iy B glol los g o8 590 abio 93 5 abyb S
3 i s a0 Uy il 5 5L 55,5 dnlio (o
13,5 oolatwl 4 alayly

PEL (OSHA) = —

10342
@l gltizal 4B JLé 95,5 L e agalse o ='PEL
Comwd Ay diged ) 39290 s (0 4 295 L & ko
2 ke 525 digad 2 )3 3250 b ko =SIO; 1] 0
e yio 32 ) o ane

’ Permissible Exposure Limits

OLles 9 (2055 uws
ol s il g jloliae Z/\'anﬂ Ol9 s AN Olixels!
Lg)u dwgy y (W) u.:L»L.w )9 & A9 l.: W) u.»L»L.w

L 5 (S a5 e ociasl a5 s0)

() Jgi2) 15 glean wiges

crdashy oLl gulis Jais S pgud ja oud alealid

Ly 5 Y-Ye . 5t o - .
olels s Jj:iﬂf;ls U 3,50 (63,8 digei dlani (5 Sy, g4

V5 Yo o- FA o
yANG v\ WY ¥ S puino
%0 Y o \ paogl]
AT V¥ ¥ i Er
AR IV AY A o>

S oly S g3 Laib 5)LS ym 45 sl S5 & p3Y
() by g Casdodin (g pSazmale (6 5 AB) aseio
€55 2 Srmi g o S Chnd Job )3 &5 38 0 )8
ol 5)8 aolg Joaderg 4 dagi b ad o sl gl aaby
Legooma 5 asgai V8 anly 0 53 gy Sy slaolS 5 53
el dy aliwy cpga Wi d)ﬂc_‘g diges VEXY=FY
ok (b )8 (ids o i g 53 5 foslas
A laox 5 000,5 a8lS) dges V8 598 dlaw & eyl 25K
1335390 1,5, Hlel dn dn g b ol Olssl (63,8 diged
Sladwgy Jolds o dilate 5 0 lulid lags S as,
2 35) LSS e (slas S a5u, g @ urinegl] (i
€58 o 290 A o=l wvg (i ()l e
Sladowgn )5 383 Gy ) A0S el ()5 4B
bis (s ) Saisu) a8 Cwl S5 a )Y (g Sas,
o il g S 53 9 358 o0 Wy (S Clalad
Aoy 1 9 sog—ieosl] SLabd euias Il (g5 )5 9
lalad Cpr gyt jl &5 (oB)liw & a2 b LS e
O i bl lojen Gjgo 4 85 (0 GLS3LS 390
£95 9 dlo e S o W oS S, 3 1) oninegl]
=050 (] ol ol ()5 dwgy 8 )3 (Byas dule
B 5l S A, it sladugy 45 390 el
el e 5 (6 piges ALl Soglite IS Lassea S A Y]
VEN ojlas bay el 2 slitiial LB LS 53,5 ) o]
Uit (s prtiges abog (8) )5 plowl NIOSH lasles
sl 224 -BATX Jico SKC LTD (6 eiges oo
095w +IA 2lo o 9 pie e YV jlS L MCE il 4 HD
Celuw YF cus ay Ble il wwugb ) Bl (gly Loy
WA asliS el ws B (gl dises il ax g L8



b€ 93,5 b agzlge (b))l

9 Ol Slome (o agalye w5l JieS (ki clal g,
S50y sy 90 ACGIH 4 NIOSH jloxa 15 31 5L
S ke 1oV S S s CBE 5Siko b o]
(Y dgia) 292 s 1) jlude o y2eS” coSio e

J2B 5L 90,5 9 Ji S e bl alie Cox
SIUT 51 oS i, cikisen (slnisly LS 4 3l
Cbale Sile ol Sl gl A5 o3liel 4, S by
S azele (S AB) laasly dan )3 (b S ke
9 NIOSH jloxe s Iy (St Modins 55 S oy
(fome i agzlge 15) OEL | aulia 15 5 5; ACGIH
S o8 CBle b S ammale soly ) oS ]
LS slaasly 1505 55 9 jlome sl pdy S e
aglye d> I a8 (Siswdoain o5y oy (s xS J)
(F 97 o) 29 ol (o jlore

O

b
lolid SBol)lS (53 dwgy o (leld (g 4 a2 L
ang b Jlo yob a0l asuie dwgy b diges i 0l
ool JS 175 pay slaelS)I plels a8 (ol o,
o=l iy diges dlass I /8 cind o Jolis 1y ol lolis
Gl (clmdiug y SoSE ay sliciel o Lé 95,8
oLt b b edlisl a8yl S uil)ly LT ) (g S,
o[- 05 u,..i»L.\.o L) uJL.mJ).{ L)Au.l—\.») clale @Oy dwgy )d ald
ool $me s agalye a5V aSlasio g 5
s NIOSH Loxe 0> g (GxSoyio s )5 ko +/+0 OEL)
1 9 99 brdwgp 1S3 il jidu ¢ (+/+ Yo mg/m’) ACGIH
5V g plplSbre (Jad deplse s b pl (e dwgy
S S e dugys > 593 ACGIH g NIOSH jlxe
B g i) (ol SllaB lojen &S 5y leolS)lS el
SySA) ;0D dwgy dw g @ly )3 9 K35 0 My

(MGIM®) 5 845 5 S (sLadun gy Sl o BLekihund o6 S 9389 M S uslocs Jloas 5230 5 (aSilia =Y Jgon

780 ylsobl alold

Hlas il ol Tom S Blpadl (pSle diged Slaad (S W gy o

Ty ) Y T5 -J-o1 “I-0 5 o 33T e
A7 Y PO R o NN -5 WY @

ALy R Ay Jaes 8 ¥ o]

Y- A AT -5 -1¥5 ¥ 5 S ke

Wa- M AR AR VA YIA- 5 o il B jUE 5,8
AT A YI¥- fI¥. /53 YI¥ W @

/o vA- —Jod /v VA /¥ ¥ izes]

VoA A ¥/o4 /A Y/¥A IV 5 S ke

(MY/M?) Lags ,Seis 5 53 Slida (5,15 (sLasaly S8 oy BLutiiont ol Lat 9958 9 (Wioas S uslicn jlass 315230 g (nSilaa —F Jgua

307 {ylwcb! Ao

U RvS Jilas S Ton e dlpdl ke digos dlaxi soly g5 o ol
-IY TN B -T-0 Y -T-¥Y V¥ KDE 33T Gyt
Nitd oleey /¥ ALY A R4 Y S5 omale
-Iyy ofeN —fee) Y -1-0 -[-¥a A S Lo
<Y A AN aY oles -[-¥A i) oD
V- A YIv- o/oA v/Y- f/5- ¥ xS B Buiiu! BB JU 93,5
5.5 VA ¥/- /v a/y- Y. vy SySaomale
YIV. o Y/A- /4. VY- - \a Jig s
V-/ay VY AR f/V- \AR o/y- ) oD

pS1 aa ol b Lags jSeia ) (58 slaualy 9 Ladeu gy Gliionl Juld jlad 908 5o 03T palecs aS) 5 (pSiben dealiis -F Jgua
(VY 9VY)NIOSH g ACGIH (lojl g galis Jaks jlae

C/OEL

(AOE)

C/TLV

(TLV)

3131 Lyl IS

ALl LB LE 53,5 CBlE

% mg/m® % mg/m® (mg/m°) (mg/m®) a0l
SPGBy adwg
\ /-0 Y AN /-0 YA o
VY /0 v/¥ -1+Y0 .5 YIv- iy
Y - I AN A ¥ wizog]
-IA /-8 \Is R /¥ Y- S e
&) Aisw glaasly
-Iv¥ .10 VA -1+Y0 ooy /5. S A
MY /e Y/I¥ AN o5 v S donnle
<IYA o[-0 Vg AT o[-¥1 a- &Sk,
Y IR VY AN /YA oly- gty ias

{¥-Ve Jlo mgmP) NIOSH g ACGIH i (oles jlome 390> {TLV smG/MT oy glitittal J0l6 5L 93,5 13 3151 b o515 (ko €
MYNMT s p ol Jis dgalge jloxe g4 OEL

8 Threshold limit value

® Occupational exposure Limits



Js—ame 55 71 il ) ()5 aise) il sladugy o5
L Jymame 95 d o b g qustengll @ (S2) My
o2 Lk 538 5 Mg Sl CBIE fi0 5 (2
i lisee o518 YA dliw ¢y late o) (gl A5 o dunlio
A dliss (558 (slaol S5 o | b0 (L8 dwgy dw ]
U s pglamon ()SHLST (it dilais ] Liges
3 OIS 50 s eolitl NIOSH VE Y o 5l lndiges
e 1> 5 5L Ji S oo S 93,5 2y 0
22 Adg (caSoyio y p,S Lo +/+Y0) ACGIH 4 NIOSH
sSoyio p p)S Juo +/+0) ol )0kl b duslio )5 aix
ey Moo S ol i 535 Gy 3 ol)5 S 1Y
Ay e b (e ©glis (ly p il 18 Sbxe ol
bawgs 0l duogs sl d> b SVl 558 sla dlob lawgs o
4SS Cowl s 4o piY ol glad s cliligy (28 dleS
0l duogi jre do Ylain! ¢yl pl (gldd > cuiligy (8 dieS
polie (glyal 0 35 ng0 slacudgd e dn ang by 2gs
14_»»9; 03— 4.».9))).: )J.)l_o.o .).))erA .)LW Ll w,u.ﬂ
Coiligg (b aeS bwg v ACGIH o NIOSH Lo jl
35 51 ilie dlie b aigd abpdy Glyl lads
il glmacugyy slasl BB HLEg 35 53 03T Gl
Sialy o (OHLSS i urinedl @i (oi2) )5 4,
B3l b e o s apalge jlome dgdn b (it Mosiw
553 NIOSH 5 ACGIH. ()lojLu i dgalse jloe a>
Glon 13 ,Le 93,5 e &8 amd o LS oel Cowd 4 ol
QT J‘ﬂ o clale s o8 sl Sasy, K5 e
sl e > 5 ity
ilieo (sladwgp 4 Cuns (Jlws )5 b clale dunsldo
agelye il YL oS yio 05 o o/ 0F (Jliws S
A g (oS yio o o) (o /-0 OEL) ol jloxe ot
593 1 yud o (MY/M3 +/+Y0) ACGIH 4 NIOSH jlxe
Jlome (i agelye 1o b ply (e dwg )3 g g
dwgy 33 g ACGIH ¢ NIOSH jlore s 5l 5YL g o)
FYL g ol Slme Jad apalye o I oS () S 2o

OLles 9 (2055 uws

sladwgy 4 Caus ’;lﬂ yorlow HLe 90,5 clale dauglis
(S ySazuple waly jd aS oy L sy e S b calises
ol o Cond @ g S azmdle ) Jlw S el clale

slome A 4 Cos :lﬂ oo clale dadwgp (oS aouals

A g (xSoyio o pyS Lo +/+YO) ACGIH 4 NIOSH
o (cmSoyio p oS (o +[+0) ol Sl (Jid dgalge
Uiy 50 Dy e bl iy paise gl (g S aouale (sliwl
iy J YL i S B S Gl Clale (556
o cbale 5o cds CewDidiw ) g0 Ladwgy
A5l i g Gl jlxe (dad dgalge s> 5l aeS (i S
CooModins oainogl] dwgp 33 .59 ACGIH  NIOSH jlxe
IS e Glale (ol i 5 0 e plog]
B agzlae o 5l VL S pie 5 @ dwgy 93 5
O )8lwsy isy )36 ACGIH g NIOSH (4l ) jlxe
<[+B)) C)T 5 J‘ﬂ o clale &S us g 8wy (gl
ol Lo (Jid apalse s>l il (ceSayio S ke
oyl OEL 5l a8 dgalse e Lavdwgp 500 40 g

(0J94) 55 ACGIH 4 NIOSH

(MY/M3) (Aimeass 58 (usbimias jlans Sl 523 9 (uSilaa -0 Jgu
oS slaaaly g Lade gy Sasdi @

Sbre Iyl il diged Dy Wawg &5 sl
-[-¥Y -+ W o JERCINE
Y -foy ¥ ©y
ofee A Y isag)]

AN +[-Y0 5 NS e
«[-0¥ [0 W o &5 anle
A o/-AD ) e
_ - . o]
o/ ¥¥ o[-0 o NS e
ALY NN ) oS SS by
o[-+ o[o\Y Y ©y
. oA \ Ws”
ofeevy A ¥ Syt
RN LeF e o Cow i
o5 \ &
_ - . ins]]
o[+ AY ofovy ¥ JEESEEN
o

S o 5 ) (S5 51+ ) ) S 5 S,
sl adllas 48 Cul ol s b ldllae b adlllas oyl
(Jelod i 03 ) ya) Sps8 (sLmel 518 5, by
Lol cwl oais plol W)y (6558 A5 oo oS (g S diy
ol adlln oy oo aalllan opdle &) canl 4385 plos



b€ 93,5 b agzlge (b))l

) (ol duolo « B aps (gl dwgy cpl )0 09Me & .l
b Ll g9y S5k 145 AS o (6518 ez b
odliul (3L dwle | ot ainog ] (sLaolS 5,5 3,0 o]
s (3L dwole )3 b Jo)> (92 o5 > 4 Jbwy S
cdale Sl Cunl dwgy ;00 5l 568 wadiw dwlo &
(S ySazmalo (6, SIB) asly dan (> b S liwo
g NIOSH oo s I piin (SiswMitins gyl ko
as apalas lowe 1) OEL L auwslis p> 5 599 ACGIH
£ o o145 S b (g Samale 1oy 55 s ol (flre
S sleasly K5 30 g jlore as 3l i coSopio p
2 s ) el cdale oS o lis ws pll ) Sen
s donl uSe 48 g jbre d I S (g S ammle Sy
laasly » 505 10 lise mhcwl pols adlbe p3 odel s
Oered bl Sloian bo dddllas b &S by jlore d> I iy
Q—.’.l » Ol)l_i,o.ta 9 M)'tp aallas l_; ool Cowd LY C"L"
aon p sldiwl BB jLe 955 e cuh callas die;
agi b g OSHA lawgi o duogi PEL I iy aasls
09 St b dwlo | (gSamale doly jo &S pla
g o 03l (e b oS5 ook 5l Si) 6l Jes
2 el 958 00 35 baasly 103 4 o @i L 2)5
by loco ansy b o3litl 51 3 (el e 5,5 LI 15y
b 925 Mg Ble g 2980 530 dwle e 5> 9 945
S ol anaeg L po (S hwy 515 53 358 o0 pie
e p SictoMidis usly s D5 HLe 90,5 b wles
92,5 cbale flie do S1A8l o0 (g0 oS i 4
g basly 00 5l yin (S IB asly o sl LB Le
O OMA] cewl aasly (S0 5l 5ieS Cawdlidinw 51y 4o
3 @SB sly 13 a8l 4 i b s 3L LS o]
ool g5 1091 5 (yuadiws dusle (0L dwlo Wiile i dlge
U S o jladie Ll i JU 53,5 (e 258 o0
s G D] b Jle 95,5 clale aunlio )y (¢ jieS
Asly aSob lis asly o SSa L calise sladuwgy
B SrSeomele d Jliun S pulew clle (g pSaale
S ke D) gy Lavdgy Ao d S
liwl dn Lad wgyp dod (o) Sasuale ) (cxSoyio
e a4y s D51 i ke qainogll (6 pSanle

o

osizosl] (6,5 4y, dusgys 3t ACGIH 5 NIOSH oo s
oSl o fo) Ji S ek e ale (:S5Le L
S ol ol s 390 Lo 1y e e oo e
O S5 Ay Cilitie gladwg ) (Jlia S ek clale
b sl (55450 3 292 caSagio )5 oo < /Y= < /¥S
()5 (Blo a2 > Fov d9an) Ol > 42p3 (39 (b 4 42y
g b duwle go ol &S dad oo odliiwl (o0l dwle j yuiay
7Y e 4 (XRF) X Ray- Diffraction oKl gl
TAF 5 6y S anlo ;D 70 & s 45 350 151 ek
5 02 4 429 b ened Cul jieS (6 pSaomals aule )
5o 5205 lie cuippsl (pS ey, 3 (s bbb
Ladgyy »-500 5l yaS duwg s £ 0l 59 Ol Gurlios 3
2 IS eyl I 5 Sl (Sike
4 amd e GL cplg el s Loy g g ol dwgn
ol i SaoYl ks 5l gy oyl ) L baylyd
NS o 5 Ao i@y g > Jlia S ko (Lo
NIOSH g ACGIH L 0 4l jloxe o b dunlio
A 3 9 3lome d> I il (GeSeyie p p)S e +/+YO)
s agelse 1o b dunlis )3 g jlome do I 1S o]
oo Sl (S0 80 g 53 ke (OEL) o] jlore
A 5l ieS gy 03 )3 5 35 jlne o )yt Jliw S
B L 53,5 cbale (Sl @ls 4 a8 L 0g: Sre
OSHA ouis 4]yl PEL & Cond badugyy dad 5o gliiwl
adllas bt o Camd palye Glise 352 jlore S 1 SV
03950 )3 1,55 5l ko yd /YE VIV o olil &S peisg,
ASLS 5l oy F/A— A4 5 OSHA (eolgi ity 5kl
Awgy 5d Cawl yidis Al dpalae OSHA 5 jlsbusl 51 5YL
9 (slasle cB) (S plugs oSS (S @
Aly g by (65 B o)) St i S0
«Siggd olSwd jiin 3 )8 b o) e (6 S amnle
s 331 Gl i) a3 g iy nle g oo
ot dwlo cdomale dpd (sl oS Cul S5 4 p5Y g,
Alis ol 48 39)00 ,l50 Sid ©y90 4 9 gl dos o0
(A A 3D 30,5 oo (S ytdar e (e slil e,
dwlo 9 &5 90« Jgame awlo I o 5 a5 £, SIB sy
dlio ol &5 )15 6yt (55518 39 o 03liusl pudons
o Lol 9358 00 Waduwg y () )3 (s YU 92,5 Ll ey
9 Jgone dwle d bgrpe lé 90,5 I oisu & ol i
st 9,5 sl ofy e sl & )39y 4 by o2 (i
7S o 3 (i ) s S ale gy dusg g 5l it



@

Yy €95 Jdd 4 (LS jde dusg )3 &S 55l Cuegsge
ol cBale ylie il w9 v g i)y Olalad
P92 Yl ddag b ol ol el i o] )3 ey S
sleel 5, Lzl LB )L 53,5 )3 301 el 300
(P g b0 dagtd (IS i el (s S A
(oges Cbla ader I (TS pae Shiwes 2
Ce Jels o551 coslig hjesl 9,8 Lo (5lune
oy jlome wS1)5 0dgame I (lEld dgalse I g ol

23,5

S S Aoe
il (gladwgy le 3 o5 b Gl Jiaggy ool @l

e o yaS g (e 5 4 pateodl] 9 @ 554
cale Lad wgy don o aish 1) Jluws S ol Lzl
o5 PEL 5l 50 ¢ udew (sl gliial LB )L 55,5
Lo slaisly dulia )3 g OSHA ol Lawgs 0
S5 ammale anly > Jlws S i clale (o b ()8
9255 Uil (lise cp i D90 (B Slassly ;o3 ) it
Ol 58y 6 xS AB 2ol @ bgsye liial B )Le
)La..é 9 .))5 clale MLOA D9 M%M J.>|9 & L>9UA
Aaly o SCSE L cilisen gladwg 4 Coms 3] sl
= L;)_Swlp P uJLM)fWLw claleas sl UL...;
S5 B )0 g iy bdwgy K3 pSmele 4 Cons
2 9= Bawgn ;0> (65 B I VL e clBIE
AT b lale a8 g ) s s oy sy
Ladugy 7503 53 35 olphjlre Jabidgalye 3o I it
15 3 ACGIH o NIOSH 2 OEL 1 S agalse olieo
irgyy 93 93 i S s Gl (St s
9 Ol lome (e gy 2o 1 5VL (LSS ke 5 @
clale e i cowdbsiw > 09 ACGIH ¢ NIOSH
s g Olpl (Jad jlxe dpalge sl a8 (b S el
ol slaasil, olul ;.39 ACGIH 4 NIOSH Sz i
Sy By Sol)lS 3 45 5)S (S e (g ok
ogmia 0105 Lol yp cLmol 515 Lagas 45 o Ko
S lg 33 (JUan S ol (SALVT Jiane 2595 0
LmoL?)lf u_:l W? )1 Cuw)yd 6).) 9 dasllas L 9 .))1.) S99
slaasly olol 0l e Hlisl S8 ol (scadyl
Slojmg cgenl | 5y Sasa) dgy g9 9 ()15 Alisee

OLles 9 (2055 uws

Ao g (xSoyio jo pyS o +/+YO) ACGIH 4 NIOSH
3 i (oS yio 2 )5 heo /+8) ol jloxe ok gy
709 o S A Cud Sl (55900 45 39 e S
pladl )8 usly cpl 33 cawlio (608 cbilis Loy 5l oliu!
Aty pd Jis S ediw clale o9 5YL s 008
awlo lasly ol )0 as cowl ol Ladwgy (oSl
Jf 93,5 48 39 e olitul Sutd g0 4 el
S b CIE (ot (S IB  S o dor 5y
SySasuy B ans aS s pl 4 9 badwg p 4y
Sl e ale Sl (00b5 e 5 3> oy ol 2
L sleg 50,5 wdg el 50,5 o0 Brae B Ay
a1y Lokl (032 g b)) gy dmagyg 5o Lol 500
ok dwle 5l jid o (o By 53 9 2515 3929 (55 B
)_:J L)T uuf‘.lﬁ_w do)d 4 dgu5 0 oslatwl leB A LS‘)’.
J SeasS QB (8B gl ob misegll A 5 un]
2 2 g0y Gladad o [ 9 90 oo 03wl (oL awle
gleaigy 1 (S 5 o NS e Ay )3l 28
slacddlye s x5 B jo canl oY )y 395 00l S
A S 055 Gpgo ()5)6 dralge pialS )Y
3 S S e e bale ol s s agalee
I eS Ladsgy 5503 53 5 jbme do bl 32 56
ACGIH 4 NIOSH oo as d cous bl cunsl jlone 2o
5 208 el dusgp )3 S (caSayto 1 p 5 o +/-Y0)
oo as jl iin U gl baasly (505 50 g Canl jlre 2>
aS i S lws bl 4 (g8 aws Lisu 43wl
Frdi (aSayito 2 p)S o +[+0Y) o 3 3li] Gl il
Ol Ladvdwgy ;500 )0 cunl (ol ] jlore (Jad apale s>
2 .<ewl ACGIH 4 NIOSH ., OEL I a8 agalgo
9 B0 dwgn 93 0 Jiu S el Clale st i
NIOSH (ol jlre i apalse s 51 5YL 48 puie
P rdge dugrd cal dy dngl Ly aS cuwl ACGIH
o=l g0 i dlagg leli Bl ol (69 o cundliniw
ondis cbale 5 e Candbdiw jd g pbl iy
A5l i g Gl jlxe (Jad agalge s> 5l aeS (i S
o2 rawogdl dwgp 53wl ACGIH 4 NIOSH Lo
Hir S ol CBLE (90 g0 e pas i 4 g
oMt 3only Mol vb painog Il dwg 39 3b5 o] o
oSS e 5 s dwgy 50 i Cawidiaw dolg bl



b€ 93,5 b agzlge (b))l

References

1- Banks DE, Parker JE. Occupational Lung Disease: An
International Perspective. 1st ed. London: Chapman and
Hall Medical; 1998.163.

2- Rosenman KD, Reilly MJ, Rice C, Hertzberg V, Tseng CY,
Anderson HA. Silicosis among foundry workers:
Implication for the need to revise the OSHA standard. Am J
Epidemiol 1996; 1;144(9):890-900.

3- Yassin A, Yebes F, Tingle R. Occupational Exposure to
Crystaline Silica Dust in the United States. Published
online 2004 December 6. doi: 10.1289/ehp.7384.

4- Steenland K, Mannetje A, Boffetta P, Stayner L, Attfield M,
Chen J, et al. International agency for research on cancer.
Pooled exposure-response analyses and risk assessment for
lung cancer in 10 cohorts of silicaexposed workers. an
IARC multicentre study. Cancer CausesControl 2001;
12(9): 773-84.

5- KathleenM. Health Effects of Occupational Exposure to
Respirable Crystalline Slica. Cincinnati, OH: Nationa
Ingtitute for Occupational Safety and Headth, DHHS
(NIOSH) Publication No. 2002-129.

6- Koo JW, Chung CK, Park CY, Lee SH, LeeKS, Roh YM, et
a. The Effect of Silica Dust on Ventilatory Function of
Foundry Workers. J Occup Health 2000: 42: 251-257.

O

7- Rice FL, Park R, Stayner L, Smith R, Gilbert S, Checkoway
H. Crystalline silica exposure and lung cancer mortality in
diatomaceous earth industry workers: a quantitative risk
assessment. Occup Environ Med 2001; 58 (1): 38-41.

8- OSHA sampling and analysis of crystalline silica: X-ray
diffraction. XRD; 1997.

9- NIOSH Manua of Anayticd Methods: 7601, Silica,
Crystaline. VIS; 2003.

10- De Vuyst P, Camus P. The past and the present of
pneumoconiosis. Curr Opin Pulm Med 2000; 6(2): 151-6.
11- Golbabaei F, Barghi M. Evaluation of workers exposure to
total, respirable and silica dust and the related health
symptoms in senjedak stone query. Iran Industrial health J

2004; 42: 29-33.

12- ACGIH American Conference of Governmental Industrial
Hygienists, Threshold limit values for chemical substances
and physical agents and biological indices. Cincinnati:
http://www.fohs.org/SusTLV -BEIPrgm.htm,ACGIH, 2010.

13- Technical Committee of occupational heslth of Iran. Book
of occupational exposure limits (OEL); 1996.



OI)[&A’@;KW _—

Assessment of Respirable Dust Exposure and Free Silica Percent in Small
Foundries (Lessthan 10 Workers) in Pakdasht, 2011

Kakui H* (PhD), Ghasemkhani M* (PhD), Omidiani Dost A% (MD), Rezazade Azari M* (PhD), Rahimi A® (PhD)

! Department of Occupational Health, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
2 Occupational Health Unit, Health Center of Kermanshah, Kermanshah University of Medical Sciences, Kermanshah, Iran
% Department of Biostatistics, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

Received: 12 Jun 2012, Accepted: 6 Aug 2013

Abstract

Introduction: Foundry workers are at risk of the silicosis, a disease caused by inhalation of dust
containing free silica The amount of silica in dust is important in developing the disease. In order to
determine the occupational exposure limits (OEL), it isimportant to measure the respirable dusts containing
free silica. The aim of this study was to assess the exposure to respirable dust and the percent of freesilicain
small foundriesin Pakdasht.

Methods: In this study, we measured the amount of indoor free silica and respirable dust concentration
during the casting activities. The respirable dust was'gathered using the sampler pump and the cyclone. We
used the gravimetry test to quantify the amount of respirable dust; and the colorimetric spectrophotometer
method (Method 7601, Nationa Institute of Occupational Safety and Health (NIOSH)) to measure the
concentration of free silica.

Results: According to the NIOSH and ACGIH limits (0.025 mg/m3), fifty percent of workers were
exposed to high concentrations of crystalline silica. The mean free silica exposure was 0.04 + 0.02 mg/m3.
According to the PEL presented by the OSHA, the mean respirable dust concentration was high in all four
processes in the foundries.

Conclusion: The findings showed that fifty percent of workers were exposed to high amounts of the

crystalline silica dust. It is necessary to control silica dust through various technical and management
measures.

Key wor ds: Crystalin Silica, small size foundry, respirable dust, Spectrophotometer
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