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AEhrA gSEEs AHE7] AT ETFVITE AlelEE(nylon  cyclone,

aluminium cyclone )ol] PVC o 3A)(&= 50mm, 27 37m)ZS &3t 742l

AN ANF 7 Adste] Uy 22 2HoR IV F ARE AFSA

o AFH % nylon cyclone(1.7L/min), aluminium cyclone(2.0L/min)

o F AT A 400L, FHol; 800L

o 7NeIA &0 7] (Aircheck 52, 224-52, SKC, USA), (Gil-air, IHP-513AUP,
Gilian, USA)

BE AYE 3
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A ATl A shFol s XA F AMEstATh A
£ 0.00Imge #A= < A 7](4503 MP6, Satorius, Germany)S ARg-38ho] 5
3] wHEste] FAE AFT & HAigd Hags AAS HEgs ARk
t A dHE JMHE AReta 2 RN R AFH 7 AZske] FEe
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o 7]7] : 34 A9 #417] (FTS155, Bio Rad, USA)

Scan range : 1500cm " ~ 400cm

Scan 3 : 163

2544 0 799em !, 779cm ', 695cm !
o 3]3} : 3]3}Z(Muffle Furnace, Blue M8%4, Lindburg, USA)
o 31X : KBr(221864, Sigma-Aldrich, USA)

o A ZHA]

& H9E 0.25-200pg/sample (400L &7]=Fd = 0.0062575.0 TLV)= s}
of of WMl HellX L% FFEoE vm FFHGAFLANIST) EFeZ
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SRM(standard reference material) 1878a(respirable quartz)®t KBr(221864,
Sigma-Aldrich, USA)E &§3le] EFE4S vEa 13m Hoho]2 &7
Gt As o]fle] {ES] S ylE Hald st o]F FA| R} o
A FTIRZ EA3le] A~AEH Ut S333 o]0 that AA Tl A9

AU E
Fugoll ti Al 2dsain

NIST SRM 2679(quartz on filter) S A&} FLa v oz A g3}

\R=3!
H—
Aoz WE F ATY FuA} vustel olF H5E= Wk

T FAA A7 9 3|(ACGIH)9F =4 9148 8H3] (AIHA) Al
+ [HPAT(Industrial Hygiene Proficiency Analytical Testing) Programoll
A Axde ARE FAete] T A3E AE=dAYE Al

AT KBre 5718 A7187) 95te) dxmold 243 ol dzA %
W0mg A% F v Az upSdT. Ehol IRA ANEE g
oA 24412 ol P A7 F REE Reld APk AR B
A5 #40) GE% AT ATHEA 2 A w0 2} 4 B

¥ 0T S8 29T ARARG, Aszod I 1280 3
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ARz SRR ARSARA, A2 5S Folol AAsHoH, 3
FEE Fol7] A ARNSH FAE A3 e AV 9A UL
Fate] WEagon], i Al e SHOR HEAE BEH
o ARAE SR A SR NEE BEE S A2, 449U
o1 gstel BTk WA, ARZA/ VAN ABTFABFE haF g
JAFRS Aol AfEA AL AQSHEES A

Patty's Toxicology, ACGIH Documentation, NIOSH Pocket Guide to
Chemical Hazards(NPG), CRC Handbook of chemistry physics, 2FdebdH. A
5T GHS MSDS, = #83 A+ stotadebdwefAlE, SciFinders ©]-&
ske] AMEFSal, V= National Library of Medicine, IARC, NIOSH, OSHA,
EPA. WHO, ILO, 9= HSE, ¥+ National Institute of Industrial Health 52
ZH oA E WEste] TAAS FEE FHRE

Bt. =2J1&2 FAl

A8k %] ¢l AOEH(Applied Occupational and Environmental Hygiene),

3) Y= ¥4 ZA)F3)(Society of Risk Analysis) http://www.epa.gov/iris, UNEP(Unidted Nations
Environment Programme)  http:/irptc.unep.ch/pic, V= wlo]ZzZwdl~ 3] AH( Micormedex),
http://www.micromedex.com/products/tomesplus/, U= = H]st=¥(US Nstional Library of
Medicine) http://www.toxnet.nlm.nih.gov, AARZAZ] T+ (World Heath Organization)
http://www.inchem.org
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AIHA (American Industrial Hygiene Association) Journal®} =-ujjgh< =] (8=
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IE35tal 53] [LO9 Chemical Exposure Limits AFo]E
t}, W= A$ OSHA PEL(Permissible Exposure Limits), ACGIH
TLV(Threshold Limit Values), NIOSH REL(Recommended Exposure Limits)
UL FA=TAEY el Helsl, di A9 8E 3 oA
w3k 71y 59 MAK(Maximum Concentration  Values), 9=
WEL(Workplace Exposure Limits)oll 3t 7|5 A A& AAHZAS Fobst
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4743

A
WM& 14808-60-7 ; 1317-95-9

EU W35 : 238-878-4

RTECS ®3 : VV7330000

KE W3 : 29983

NFPA : ®7-1, 8t4-0, #+-&4-0

ol® : X%( Si0,)(QUARTZ ( Si0,)); &3-21%9(ALPHA-QUARTZ); °]A4t
s} A2 Z(SILICON DIOXIDE);, ¢l 4J(NATURAL QUARTZ), Az& 1‘4
2132 (QUARTZ)(SILICON DIOXIDE(QUARTYZ)); A 2] 7HSILICA); A&

SE(SILICIC ANHYDRIDE); AGATE; v}l ~E(AMETHYST); %Aﬂ,ﬂ
(CHALCEDONY); FLINT;A %2 (QUARTZ SAND);, g7} 7}#(SILIA
FOUR); Zg]l~gd A (CRYSTALLINE SILICA); 3lolE =Zglrg A=
(WHITE RYSTAL SAND); tjuv}d #|tjof(DINAMEC MEDIA), ZFo|=
= mtJo](FLUID; BED MEDIA); AVENTURINE; O2Si,; OHS09890;

Ba4 ¢ sio,

g3 8 A% EE AT 44
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st &4 @ Abshta (ZAA EgrulolE
d-EA™ ¢ Tridymite
CAS 3 @ 15468-32-3

EU 9% : 239-487-1
NFPA : .71, 241-0, ¥-84-0

ol : EF/]E]H]-O]E AA g Ea]qu}o]E(Tndyrmte)
LA SO,
o3 8 A4 EE THE

AT - ACGIH TLV-TWA, 0.0bmg/m’, &%
WAl

2) A A

A 1 60.08

H|Z @ 2.26

=4 1 1,710C

#4760 mmHg) @ 2230C

S BEA (B 2 Ao A e}, Z2023 F£4
o] H=t.

5]
AH 1 I Sl=
RS 1 AR, Skl g
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1 ¥l (Amorphous fused)
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1 1,700C
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] % E(Diatomaceous earth)
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. Diatomaceous earth
fex

: 61790-53-2
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9, 202, 39
(HIZIH aeit 2)
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. A543} -

EU ¥3 :

NFPA @ ®3-1, 3210, #5440

ol® : Ag 7} H|AE A7} A(Amorphous Silica Gel),
TA8 g 287} A(Amorphous synthetic Silica Gel),

244 S0,

¥k A, dA FEy 2ol fle i, TE(ERNE L F5A)
FA A A ZM7A] Q) F

TFAS% © ACGIH TLV-TWA, 10 mg/m'

WA -3k

2) 294 4%

A 1 60.08

H % 0 21

PH : 23 - 74 (74 &%¥)

== 0 1,700C

#+=3(760 mmHg) : 2,230T

$olE @ B84

(3) s}8t4 A4

AshA ¢ A gl

RS A, JdstellA A E

M FER 23 At mAS 1F FAatkst 97w &9

g s

=3 =4 Bd kg B4

gajof & 27 E, 293, 39 5 A3
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Al ZAAA A7t A3 CAS Hart sdaitt

SEvals 249 AsrAs AFgetE A U 200749 S V)FoR
21570013, F  SEANE 477257, HELEARE 19069, AR FHAEE
2,960,469,661 kg/do2 A 9ok 53k AA-E fﬂ?ﬂ—‘l A z8HE A

Z 64, TEASE 1904, AF TERAGE 749, AFHS 437,624,000
kg/kiili Busa Qivy vAAY Abshtart i%g T AE A5 A9E
FE Ak, F RASE 60874, AFASFE 515% HAFEHS
268037424 kg/ o= 4efA vk WA Absta AR AMETE 9070
Zolm AR F ZEASE 5969H(17619%), HAFLEASFE 455(17489),
=S 267,969,024kg/ A oldTh AR Y Abshata AlE AT 2704
oM, F LEATE 1I8H(24™MH), Hu LEATE 608 @H7E)olL, HAw
2 68400kg/ Aol tH a2k ok gt 2007). AAY abbtae & F/H9
AL oA = 200971 AR SRE ol o] SEAPY mEE L AR 3WE
o AFEEHIL QAL FE FEAE AMESE
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G 5(1997)0] FEAIGGANA DA XY =3 2 A 3
g5 B4 Ay 3R FETh .
11.0~13926 pg/m’, TEAAA F Ao 7% 432~536 %= EA =)
AR Apshtae dEAel o =
24 FRES] 20~25%° E3hEo v ASRE dEA Ak g, 2AAY
ArHEe] 61% 7He] A AEntglo|ES 23etal v AOE Hiud bl
AT} Florke®t Martin(1993)0] w=2w Uisl¥l&2 djef 2 E
grjntol E Ag|~Engto|EQL HIAAY qfibs 238t
7} st Al HE vAR8E AR A 2ERolE e
E=Z W37} 7H53cHRabovsky, 1995).
Holroyd®} &5E5(1983)2 WEde Aete A SEA7F 1,100°C o] /d<]
o] wE:HAY dFu A gdsto] 1400~1,700°CE 71 E wo] =g
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M 274D - 35

A4y 2 = 13.36-24.08 pg/m’E AAAZGAN HE 2o =
EZEEE B, SIAEN BEE 024 - 434 mg/m'E FrElAxgelA 7}
A = wZELE B 9t 18 RS 5(1993)S EA7AE
(Pottery ware body) ¢ A &= Tol tete] A A3} T=x7|AlEFe] A
9 FFE 15~26%, =27 2 8qAFY 95 A9 FFS IHE 435~
465%, =A1 70~80%, prophylite 66.7%, 721 66.7%, Sericite 45~66%, T+
98%o0l 4, TFRE 73~91%, 4 32~687%, B4 635%eFaL Kas o] rh(Eh
oAb F e, 1991).

—_
_I_4

N
FU ARY felitael b QS BE 9001 AR 50009
2RAT} wEHE A} 27w ES Agehs Ao Ueld qrk vAYY
F49)

1wl ospl, el S, A A% S0l A

'I_I_‘:q:ﬂ_}\]"/] = s S
fused A2]7}e] A% g A=2E vte=d AR E D ZEag A2 AL
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Ch BOIRE/RESH

H

(1) 4484 At

7hH A9

Nehls & A1gol o3 DNAS ¥W3prt dojdvre= Ads TR A
425 mge DQ 125 05 ml A dgdd &3 AFH)EE corundum (25
mg), 182 vy BHE Wister PlES] #A=Z AH 7|3 O A
o] AlZbelc 10vhE] ] HEE wE3A AL g2t AAA] §lo] A AdaE
o] &3ttt HES 721, NY o]Fol sfFato] #H A S
A3kl DNAC 8-hydroxydeoxyguanosine “d+-o] i=A] &ls}ict vk

)

A F8]717F 8-hydroxydeoxyguanosine?} =<
S 5T g 3a, o] AR B5she Axe 54
At B3 Gu T2 19969 F  wjolA|:Ee| A transformation®] ®l

al

=
Min-U-Sil 5%21& 447 3 u felsh F7hackn sk of e

t}

Mool IfF5ES AEE FHTHSZ transformations Loz 4 3l
A& stk

Leigh 5(1998)2 47 Wistar #HlE9] #Hx tAMEZE A Fo] AZto]
Aol wel s, A A7 FEHTE e

(b A ~ExtgolE
a3



7h A<
AP el A7 2 e 542 & deld A FHHIARC, 1997).

(b A =EnteolE
A3 gl=

1987 IARCOHH% frelarbe Y, AF ) ARE FEAA e
Tieshs A4S HAHdsta Bastd <75 AAsta v
ttt 2 5 19861 Groth 5-°] Min-U-Sil 5 ¢} Novaculite =% 2 £%
2w vagk AFoA FAACE FootA SUHE

ATh A g e =F AEd wet debd Aok 247 o
A AFAQ=E(GeMin-U-Sil 5  Novaculite, DQ 12, hydrogen
fluoride-etched Min-U-Sil 5, Min-U-Sil¥} polyvinylpyridine-N-oxide, DQ
12¢} polyvinylpyridine-N- oxide, Sikron F-300 quartz)®} 34 7 H$ 9
PA 2715 ol&st] HEANA FY Aol Al 7HA o|FolFtt o] T d
7 ARE 7lEd BAASI o R FAsigith ofF e A9t T 8UHClA H)
Al At AR A ESe] WAEo] FosHAl Skt YERETE o]
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o BAA A= 19929 =A4] A 2 13(National Toxicology
Program, NTP)& &3t 6HA wd=d A7S dasin Ashta #30&
ek dolgtal 53 ¢ vt AL A 7IES Akl 19964
69 Plo FHYEINATS) = MY 874 1B dirtet 34 A 3E &3
Ao R IS st B AT (TARC) oA += 1997t A
Folup AgjzEntetolE FEjo] AAY fFearAte] AR HAEsiaivt
(Group 1). ©]% Pl= = HJAGMPHRAATANIOSH) = TARCS} ATS-OJ k)
of YAE R} 199730 Steenland &2 A= FreEltite] FHSS FF
st ghes, vl A9 FEFS vl A ArEstal qivk B4 197H4 it
L=k , ARG ATES g HAY] Gl Ads F de FAkol,
TEEE A ATt E wEEA S S8l AAg Aol ofstd,
o 7 dv HoddA duilgt FHuke] Hls) HuYFE L=t 23 (95%
CI=2.2-26), 289 Frelatatel =25 o] 45 dukda-gdkel vjs) #H <t
A Bl =T 1.3 (5% CI= 1.21- ek
o& ZAAY Featite] HYE °‘°7]t =

r>~l

jm I

r >—A
&
o
N
g
e
W
T 3
o
2 o
gt
o
oy
K
i

AN

5. 2120 LEI|F 2% Y o4

J
o

s
=

2008 19 1UHE A a(ZAA A9)7 TFAHAENOR FV])EHA =
Z7]%0] 0.1 mg/m’ A4 005 mg/m' oz ZaHYget 7 & 2011 dA 1
freFio gtetEd 9 Egolzte] wEr|FEdd AEta ggEd ddd



FRE F OME PR A o] F ARYL A9, A EueolE, E
rriolE, EEY 42 EEYRACE Fo15ha, AP §
&, FEE, AW Th AGA SPoln §38 TFaw EFHOE £

Ho] ATi<E 5>

<E 5> Y Atsth SgE =E27E 4%
Fled ¥a == H 2

(TLV-TWA)

MEIRAAEA M) 0.05 mg/m’ SEN B2

MelRAa(BEA T2l AEH2I0|E) 0.05 mg/m® 55N X

Matta(Z A E2(C|ojo] E) 0.05 mg/m’ 55N X

MstRa(EEH ER|ZR) 0.1 mg/n’ SEN 22

MEIEAHIZEA 7L, 28F) 0.1 mg/m’ SEM 23

M| FLHZEY FEE) 10 mg/m’

Ml A ZHEA AN 74 10 mg/m?’

At RAHIZEA A2|7H) 10 mg/m®

Lt. Ol=

(1) OSHA : PEL(Permissible Exposure Limits)
1| Ak} oFd B 74 # (Occupational  Safety & Health  Administration) ol 4]+

et gtekEdd digh sl eETEe <E 6% 22 e ol&SEF

4) Silica, amorphous, diatomaceous earth, containing less than 1% crystalline silica
Silica, crystalline cristobalite, respirable dust

Silica, crystalline quartz, respirable dust

Silica, crystalline tripoli (as quartz), respirable dust

Silica, crystalline tridymite, respirable dust
Silica, fused, respirable dust
Silicates (less than 1% crystalline silica)



sha qlek Mol A% fevele] 5FY #A0 B

Hlgto] F2lo] thet 38 mE 7]
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g Abshtadl et s EwE
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<3 6> "= OSHA 9] 2Fsbqfol thsk PEL

Substance mppcf mg/m*
Silica:
Crystalline
_ 250 10 mg/m’
Quartz (Respirable) . .
%SiOx*+5 % SiO+2
3
Quartz (Total Dust) m
e Cristobalite: Use 1/2 the value calculated from
the count or mass formulae for quartz.
o Tridymite: Use 1/2 the value calculated from the
formulae for quartz.
3
Amorphous, including natural diatomaceous earth 20 %CQ)/L
o 2
Silicates (less than 1% crystalline silica):
Mica 20
Soapstone 20
Talc (not containing asbestos) 20°
Talc (containing asbestos) Use asbestos limit
Tremolite, asbestiform (see 29 CFR 1910.1001)
Portland cement 50
Graphite (Natural) 15
Coal Dust:
Respirable fraction less than 5% SO, 24 mg/m®

Mica (respirable dust)
Soapstone, total dust
Soapstone, respirable dust



3 o
Respirable fraction greater than 5% SiO» M/O
SiO+2
Inert or Nuisance Dust:
Respirable fraction 15 5 mg/m®
Total dust 50 15 mg/m’

(2) ACGIH : TLV(Threshold Limit Values)

A4 wZ27]F 7 A9 e 7o)y A AAF R 7 x| vh
S ol st e v ARAAAN AT 23] (The American Conference

of Governmental Industrial Hygienists, ACGIH)= 23+ v ZAA3E 2ks}qta 2

249 Ashta 850l tote] A4W wE/1F NEL 0040 BE F45)
et o dgort A9y asmildeEd e sFARoR

A, =E7152 0025 mg/m’ o7 wao] duskyth £33 7| BF)

WHeE 58 % ey YATER me 30 mg/m’ 02 A4

At Ayl g AEdEo|EE A9 % oAl ArnE Unx] BEAESS 28
o BFE olirE 2005 =] Eﬂﬂu}o]E% 43, ada yux 225
200611l AaE H3lekdth

U 5450 d3ld olfre= HAAY 1xEY 4f ddELARE =F
Ag7b S, o]l 2AA A 3 = AR A8

FolH(Insufficient data on  single-substance exposure, most are
co-exposures with crystalline silica), BIZZAE Atslith & w424 &8%

Asbta, BZAAY JAE st aAe =E2A 57 S5 F(Insufficient data) s}

b= o2 R=E27]5e 3 HTHACGIH, 2006).
aga EFEge teiM e Z2AE AksbqtA(Silica, Crystalline)® 7]5S& 8}
U=z Hastal tHInsufficient data and unlikely single-substance exposure.



Combined into one TLV® and Documentation, i.e., Silica, Crystalline).
Ay g ~EvgolE TLVE HAAA S ofget 2o (ACGIH, 2011).

(1) Quartz
O 194611-1947d : MAC-TWA
- 5 mppcf-high(above 50% free silica)
- 20 mppcf- medium(5% to 50% free silica)
- 50 mppcf-low(below 5% free silica)
O 19483-19614 : TLV-TWA
- 5 mppcf-high(above 50% free silica)
- 20 mppcf-medium(5% to 50% free silica)
- 50 mppcf-low(below 5% free silica)
O 1962:-1971 : TLV-TWA
- 250 mppef + (% quartz + 5)
O 19684 A<t @ TLV-TWA
EAEZ 10 mg/m’ + (% respirable quartz + 2)
- 2587030 mg/m' + (% quartz + 2)
0 Alet : TLV-TWA
- ZEAEA 300 mppef + (% quartz + 10)
; 10 mg/m’ + (% respirable quartz + 2)
- 2830 my/m + (% quartz + 3)
O 1972xd-19854 @ TLV-TWA
EAEA 300 mppef + (% quartz + 10)
; 10 mg/m’+ (% respirable quartz + 2)
- Z25Z30 mg/m’ + (% quartz + 3)

POI'



O 19834 Algt @ TLV-TWA

- 3854, 01 mg/m
F% 0.3 mg/m’
O 19843 Aot : TLV-TWA : &A% 0.1 mg/m’
O 198611-1999d : TLV-TWA : Z¥A%Z, 0.1 mg/m
O 1993\ Aot : TLV-TWA : ZE§A4E%, 0.1 mg/m’, A2
O 19993 At : TLV-TWA : Z&AEZ, 0.05 mg/m', A2
O 20008 -2005 TLV-TWA : 3§44 %%, 0.05 mg/m’, A2

D AP sEntgtolE9F TLV &
O 20043 Aok TLV-TWA : 342, 0.025 mg/m’, A2
Aej2Entglo] ESE TLV &
O 2006\ 3-& e TLV-TWA : ZZAEA, 0025 mg/m, A2
Ag ~Engto]E9 TLV E3

(2) Cristobalite
O 19603-1961%d : TLV-TWA : 5 mppcf(above 5% free silica)
O 196243-1971d : TLV-TWA : 250 mppcf/(% quartz + 5)
O 19681 d A|¢t : TLV-TWA :
SAEA [(10 mg/m) + (% respirable quartz + 2)] + 2
F57, [(30 mg/m') + (% quartz + 2)] + 2
O 1970\ Aok : TLV-TWA :
EAEZA, [(300 mppef) = (% quartz + 10)] + 25 [(10 mg/m’) + (%
respirable quartz + 2)] + 2
- Z87[(30 mg/m') + (% quartz + 3)] + 2
O 1972\3-19854 @ TLV-TWA :
- IEAEZ, [(300 mppef) + (% quartz + 10)] + 2; [(10 mg/m’) + (%

foi



50 - Adshta BhEe =E71E NE AT

respirable quartz + 2)] + 2
Fw72 [30 mg/m'/(% quartz + 3)1/2
O 19834 : TLV-TWA
- SR 0.05 mg/m
- 37015 mg/m’
O 19341 Aot : TLV-TWA : ZFAE%, 0.05 mg/m,
O 19861 d-20051d @ TLV-TWA @ Z3A4+%, 0.05 mg/m’
O 2004 AI¢t : TLV-TWA : i?} J371, 0.025 mg/m’, A2
artz¢} TLV &3
O 2006-&dA] : TLV-TWA : i% J71, 0025 mg/m’, A2
~Quartzet TLV &3

<E 7> dA ACGIH 9 2tshatad wsh &7+

K

Tl @3 TLV Notation H|

fol
ol
0x
i
A

MBS (AR A A A) 0.025 mg/m® A2

fol
ol
0x
Elis
>

M RAEEF F2|AEHI2I0IE) | 0025 mgm® A2

(3) NIOSH : REL(Recommended Exposure Limits)

n)arar PP B AAFANIOSH) o) davE7|5e a4 2A4Ey H4
APow Rt 9o ZAAH(Quartz, Cristobalite, Tridymite, Tripoli)<
Seetel sl TEFAER 006 mg/m'ow FASL Y, HEAY
(Diatomaceous earth, Diatomite, Silica gel £)& 6 mg/m’ o2 A A8}l 9t



<3 8> W= NIOSH ¢ AFshyfaol digh TLV

IDLH: Ca

Silica, crystalline - ; .
» CIY Fomisly | GAGE. RIECSS. [25 mg/ma (cristobalite, tridymite):

(as respirable dust) Sio, 14808-60-7 | VV7330000 50 mg/m3 (quartz, tripoli]
Conversion: DOT:
Synonyms/Trade Names: Cristobalite, Quartz, Tridymite, Tripoli
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):
TWA 0.05 mg/m* NIOSH 7500, 7601, 7602
See Appendix A OSHA ID142
OSHA PEL: See Appendix C (Mineral Dusts)

Sifica amorshous ; CAS#: RTECS#.  |IDLH:
: P ' 7631-86-9 VV7310000 3000 mg/m’

Conversion: DOT:

Synonyms/Trade Names: Diatomaceous earth, Diatomaceous silica, Diatomite, Precipitated amorphous silica,
Silica gel, Silicon dioxide (amorphous)

Exposure Limits: Measurement Methods
NIOSH REL: TWA 6 mg/m’ (see Table 1):
OSHA PELt: TWA 20 mppcf [(80 mg/m’)/%Si0;] NIOSH 7501

Physical Description: Transparent to gray, odorless powder.
[Note: Amorphous silica is the non-crystalline form of Si0, ]

@) v=r 2 8 Ashta §EeETE

vl=re] 7b R AAY Ashtal] FE=ErES va A7k AR
ACGIHO M oF w72 254w 7] Sale] 4 2~EHEER A
grhe e ta FaE wke X7 vk ey 2 A= g A9 01
3

mg/m’, A8 ~Enlglo] EX 005 mg/m’ AEe »%7]|FS YeEna 9.



<E 9> v

ol

7 3 A A 3

SxE7]

M

California PEL

Respirable Quartz: 0.1 mg/m3, Respirable Cristobalite: 0.05 mg/m3

Michigan PEL

Respirable Quartz: 0.1 mg/m3, Respirable Cristobalite: 0.05 mg/m3

N. Carolina PEL

10 mg/m3 / (% quartz + 2 x % cristobalite + 2) for respirable dust

Washington PEL

Respirable Quartz: 0.1 mg/m3, Respirable Cristobalite: 0.05 mg/m3

Hawaii

Respirable Quartz: 0.1 mg/m3, Respirable Cristobalite: 0.05 mg/m3

Minnesota

Respirable Quartz: 0.1 mg/m3, Respirable Cristobalite: 0.05 mg/m3

Vermont

Respirable Quartz: 0.1 mg/m3, Respirable Cristobalite: 0.05 mg/m3
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Occupational Exposure Limits)ol A+
Z 003 mg/m*S AAEL 9o
oty FEAY SFAEF

2011).

E_‘EL

<E 10> dE9] JSOHS 2bslft4o] tigh OEL

I Respirable crystalline silica®t.v.*
OEL-C 0.03 mg/m?
I, Dusts other than

OEL (mg/m?)
Dusts Respirable dust* Total dust**
Class | Activated charcoal. Alumina. Aluminum, Bentonite, Diatomite, 05 "
e Graphite. Kaolinite, Pagodire, Pyrites, Pyrite cinder. Talc? - B
Dusts containing less than 10% free silica. Bakelite, Carbon black.
Class 2 Coal. Cork dust, Cotton dust. Iron oxide. Grain dust. Joss stick ma- 1 4
e terial dust, Marble. Portland cement, Titanium oxide. Wood dust,
Zinc oxide
(Class 3 Limestone?, Inorganic and organic dusts other than Classes 1 and 2 2 §
Asbestos*** 7 (Table IT1-2)

Notes: 1. * Respirable dust is defined as that which penetrates a particle size separator with the following characteristics:
p=1- 7 (D<Dy). P=0(D>Dy)
D
where P=penetration rate
D=aerodynamic particle diameter ()
Dy=7.07 .
Respirable crystalline silica consists of particles captured by the following collection efficiency. R (d,,).
R (d,)=0.5[1+exp 0.06d,,)] - [1-F(x)]
d,.. aerodynamic diameter of particle (um), F (x): cumulative probability function of the standardized normal variable
r=ln(d,/T)/In(Z). In natural logarithm, I'=4.25 um. $=1.5
2. **: Total dust comprises particles with a flow speed of 50 to 80 cnw/sec at the entry of a particle sampler.



oato] 79+ Health and Safety Executive(HSE)¢] EAZAW AR 12
(Working Group on the Assessment of Toxic Chemicals, WATCH)o| A 2]
it 7158 AES] Azl

dro] A A w-Z7]5(Workplace Exposure Limits, WELs)-S =LA v A4
8, A4y, Fused= F&stal HAAY Abshtae SUAY S5 Ois

wE71%2S FASE 91 AR YelAE 854024 0.1 mg/moE I

<HE 11> 9=r9] AbspatAol gk WEL

Silica, amorphous

inhalable dust - 6
respirable dust - 24 - -
Silica, respirable see page 31 - 0.1 - - HSC/E plans to keep this
crystalline limit undler review
Silica, fused respirable dust 60676-86-0 - 0.08
Silicon 7440-21-3
inhalable dust - 10
respirable dust - 4
oh SY

A xEnfetol Bt ERjrirto]EE xdtete], Aol gk MAK ghom
0.15mg/m” & A&hsta ek
bh. FHUCH

FAuttte]  OEL(Occupational — Exposure  Limite)& TWAS}F U3
Time-Weighted Average Exposure Values(TWAEV)ZE Al&3itl, TWAEVZE
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Abstract

The study on the revision of occupational exposure limit for

Silicon oxide compound

Young-seop Yi!, Young Gyu Phee?, Sang Hyo Sim® ,Won Kyoung Ko'

Seoul National University of Science and Technology'
Faculty of Health Science, College of Health & Therapy, Daegu Haany University”

Department of Occupational and Environmental Medicine, Hanyang University Medical center3

Silicon oxide compound can be exposed in various different fields, such
as glass manufacture, casting, grinding and pottery in the ceramic industry
and collection of soil, sand and rock and stone processing in the
construction industry.  Especially, crystalline silicon oxide compound is
known to be the main reason for silicosis and possibly reduce pulmonary
functions and even cause lung cancer.

As an occupational exposure limit for silicon oxide compound, OSHA PEL
and Japanese Administrative Concentration suggest certain formulas, while
both ACGIH (American Conference of Governmental Industrial Hygienist)'s
Threshold Limit Values and Canada’s Time-Weighted Average Exposure
Values require 0.025 mg/m' only for quartz and cristobalite as a crystalline

body. As a result of examining both domestic and foreign researches on
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mineral dust, it was found that all of the theses conducted in Korea carried
out exposure assessments only for quartz, and even most of the foreign
researches on crystalline silicon oxide suggest the results about quartz. In
view of all these facts, it wouldn't be a problem to delete the existing
occupational exposure limits for crystalline tripoli, crystalline tridymite,
amorphous silicon (fused) and amorphous silicon oxide compound in Korea.

Moreover, since the international official analysis method for the
crystalline of silicon oxide compound (NIOSH 7500/XRD, Quartz, NIOSH
7602/IR, Quartz, OSHA 142/XRD, Quartz-Cristobalite) sets limits on quartz
and cristobalite only, it is reasonable to sustain exposure limit only for
quartz and cristobalite in Korea.

In the results of exposure assessments of 5 silicon oxide compound
(crystalline quartz) manufacturers in Korea, they were found to exceed the
exposure limit of Ministry of Employment of Labor by 30%, and if the
exposure limits for quartz is strengthened to 0.025 mg/m’, they will exceed
the occupational exposure limit by 60%. Therefore, it is recommended to
sustain the present exposure levels to reduce such a confusion as much as

possible.

Keywords : Silicon Oxide Compound, Occupational Exposure Limit,
Quartz
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