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The Establishment of Occupational Exposure Level for Free Silica

Young-Man Roh * Yoon-Shin Kim * Hyun-Wook Kim" "

Institute of Environmental and Industrial Medicine, Hanyang University *
Dept. of Preventive Medicine, College of Medicine, Catholic University”

In Korea, many institutes for work environment measu- Based on the results of this review, it is suggested that
rements are not simultaneously performing the sampling of respirable fraction of airborne dust be sampled and
respirable dust and the quantitative analysis of crystalline subsequently analysed for crystalline silica content. And the
silica content. Exposure evaluation of free silica is not OEL be set at 0.05 mg/m' for quartz, cristobalite, and
properly accomplished because of applying the occupational tridymite.
exposure level(OEL) of total dust based on the general
method. This study was performed to grasp the exposure Key Words : free silica, occupational exposure level, respi-
status of silica, to compare the OELs of foreign countries, rable dust, quartz

and to establish the OEL for free silica.
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Table 1. , 54 4 Xk
4 3 AAIG Aoz T2 34 HAET PHAEE, mg/m

fre] 3 A 1,501 25,723 AR, W, A (D 1.33-5.45
XY W AZ  ,n

ok =27] A 1,892 20,061 HH% ‘j@ ;; ﬁj e Fe/dA

U3t A= =3 2y 5

AAFE AZY 3,077 20,541 A Anp FHA(FrEtD 33.45+43.92

MHAIE A2 2E 34 A

H A 24529 1,113 16,254 2E 34 A (2l 0.67-30.15

=537 FRA A 16,565 85,833 vt & AA (2D

Auk dl RE A% 1,317 82,141 At o 4, et F 16.6:9.2

jral [=} o S1R=]
Table 2 . 5HY rElfd sk ¥ wEl R 2EsE
AT 23 ST (mg/m3) EE 2=XER A
A Drillers 2.4 0.2-18.2 total dust st Mgl Mt x| M1 1S 47-55
Coal cutters 5.25 0.3-34.7 total dust
Separators 3.24 0.6-27.8 total dust
Haulers 1.82 0.4-24.7 total dust
TEE 1 EsF 18.3 8.86-35.51 total dust st Mgt x| 4 M1z 81-95
e EF 2.2 1.18-3.65 respirable dust
He&sd 2.69 0.4 total dust
HNesd 0.57 0.35 respirable dust
ed Insulator 0.0457 respirable, quartz st A M st X M4AH M25 168-179
Table Ware 0.0199 respirable, quartz
Table Ware 0.0263 respirable, quartz
Sanitary Ware 0.0862 respirable, quartz
Crushing/milling 1.75 total dust
Weighing/mixing 1.25 total dust
Mold-m aking 0.37 total dust
Forming/shaping 0.91 total dust
Trimming 1.21 total dust
Giazing 0.77 total dust
Drying/firing 0.46 total dust
Sandbalsting 1.24 total dust
Packing 0.24 total dust
Crushing/milling 0.45 respirable dust
Weighing/mixing respirable dust
Mold-m aking 0.25 respirable dust
Forming/shaping 0.17 respirable dust
Trimming 0.48 respirable dust
Giazing 0.62 respirable dust
Drying/firing 0.12 respirable dust
Sandbalsting respirable dust
Packing 0.17 respirable dust
=R Picking 3.97 0.60-44.57 respirable dust st= ol steleolst M33 M4s 153-162
Caving 7.28 0.91-60.36 respirable dust
carrier 0.63 0.06 respirable dust
Helper 1.78 0.14 respirable dust
separater 3.27 0.41 respirable dust
A of personal 1.06 0.16-5.36 respirable dust st Mg Mets X M7 M2%5 196-208
Area 0.4 0.06-3.94 respirable dust
Area 2.94 0.02-14.15 total dust
Melting respirable, quartz
Molding 0.02775 11.00-95.80 respirable, quartz
Shakeout 0.04563 19.69-139.26 |respirable, quartz
Finishing 0.02126 20.17-22.41 respirable, gquartz
TEd molding 0.6 0.36-1.18 respirable, quartz cfshatd ol stsl x| M10A M1Z 94-104
Melting 0.84 0.74-1.03 respirable, quartz
Coremaking 0.57 0.54-0.66 respirable, quartz
Finishing 1.24 0.62-3.07 respirable, quartz
H=d Melting 0.38 0.13-1.00 respirable dust st Mg Mt X M8H M15 50-66
Molding 0.34 0.05-2.832 respirable dust
Corem aking 0.43 0.26-0.74 respirable dust
Shakeout 0.36 0.22-0.55 respirable dust
Finishing 0.73 0.32-1.59 respirable dust
Melting 1.44 0.57-3.35 total dust
Molding 1.42 0.38-6.70 total dust
Corem aking 1.52 0.67-3.16 total dust
Shakeout 1.24 0.37-7.00 total dust
Finishing 3.4 1.03-8.37 total dust
Melting 23 2.46-140.09 respirable, quartz
Molding 15.85 2.06-60.72 respirable, quartz
Coremaking 10.84 7.66-25.34 respirable, quartz
Shakeout 23.85 5.99-75.43 respirable, quartz
Finishing 31.75 1.95-132.67 respirable, guartz
M= ceramics 0.02597 553.99 respirable, quartz st M dstsx Mo M1E 99-111
Stone 0.01716 38.07 respirable, quartz
Concrete 0.00764 15.74 respirable, quartz
Glass 0.01183 11.83 respirable, quartz
Briqucts 0.01267 35.26 respirable, quartz
Others 0.0149 65.14 respirable, quartz
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Table 3. HE{uZlol M ERZtxA Jhs Atgdnt 24fE =0h 2EE AgolMel ZEYAE|7Ie] Aeletd =
HNIZFAGNAN] 371% NED!
L= k) - -
ura(}’%%;}?* A9 2 NEs & E{mg/m) H]-E>0FL i
Eis el (h)
29T 197070 2% NR 147GM 0342
LL732) i 7ok £21y NR 0.82GM 0249 Koskela
7]ek NR (0.12-1.44)GM 0.02-3.6
299, 197688 ST ] i) 0.16 7 Ma?lng%e;)gv
kL 96880 DAY s omg g O Deverty)  02-135severity) Guenel 5
(NR) AAAH(1977-80) Tk A ) 0.6(severity) 0.3-6.3(severity) 55 (1989)
1|57 Vermont, e Donaldson's-
53746) A7 Ae7IA) 20 (0055-0.088)GM  0.011-0210 [35.9] (198)
u]=t Georgia, Jea (0.027-0.063)
197374 (12) A7 o714 255 oM 0.004-0.83 [18.3]
0] Vermont, . ol b 10 47 0.034GM 0.003GSD Bisen &
3
1970, 1976(NR) AL 1976 g 0.043GM 0.003GSD (1984)
oA 7H4,
v]%, 1979-82 oy 43jor B3 o ND-D45 10 Kullman’s
(19 bl 2] Jepebst 143 0.06 ND-0.28 py) (1955)
o =T el 121 0.04 ND-0.48 7
oH
9= AFEAC Ak A 1 B Ak 119 0.04GM 40GSD Davies's
1989-91(1) AT s 24 19 0.09GM 2.2GSD (1994)
NR, not reported; GM, geometric mean; GSD, geometric standard deviation
Table 4. He{uizle] FEZTo|M A™GM2|7Ie AYYE &
Telg &AM 37)F = (me/m
ok RS g 4 g age BTN PIE Eme) Aze g
(5787 B H9] [>0EL (%)
el ; 2|7k 821 [0.63] [0.20-4.21]
196?17];‘(‘]2;7) 7% olg] 71, MY Ee [0.275] 0.18-0.38] Gerhardsson(1976)
) ¢ ofg] 7k, 7 R [0.130] [0.0-038]
HAx, A o] 714 1073 [0.19-2.25] . .
1972-74(60) 7 SRV 34 [0.19-5.26] Siltanen “5(1976)
! oA} 74 1149 41
A ofg] 74 287 544
A SER 171 298
F oz} 714 115 3
ﬂ%ﬂ@_ B 7}%1 20 35
=, 1976-81 B =9 55 56.4 e
205) no 5 99 Oudiz S(I9%83)
THAAE 202 458
A 89 146
229 397 29.7
e 779 490
A 166 355
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o]z odddol|A]o] 7|2 kT g
Ura(}’i%}fd’tk A9 4 o A 7A L AN $71% & (mg/m) ) Az 0 .
549 o W UORL ()
5=
o 0.63-2.60 Ayalp &
e 17 )
H 7] 10 0.40-21.3 Myroniuk (1982)
ey
TFCH L, 232 a7 1 035-3.40
1978-80(9) w W]7ke) 47 0.95-6.13
171221
*ai%] p 0.74-16.80
Wkl I 2.44-16.70
4 ofe] 714 1038 0.086 <0.01-1.36 Oudyk
7K Ontario) ! &.aeRlY 15 ND-0.097 (1993)
1983-88(2) 9] None OBrien 5(1992)
USA, NR(]) ND-0.094
cristobalite
Table 5. Az{i2le] Mi2lel AdolM ZHgAlz|Fle| AYY &
U, 2R, - o MAEEGYANY 31F Fhmgm) AR +
(38 i i M A #e] HlE>0EL (%) o
28y 40 0.18GM 0.02-0.67
A py) 0.26GM 0.13-0.60
5 3k
B B 19 0.12GM 0.05-0.24
el 2 0.24GM 0.06-0.89
A 13 0.01GM 0.01-0.02
198;@?1’0) sz A7 15 0.44GM 0.26-0.73 Cavariani5(1995)
L i 0.02GM 0.01-0.06
= 21 0.04GM 0.01-1.14
AR Sk 37 0.01GM 0.01-0.06
A1 17 0.02GM 0.01-0.04
szt 16 0.02GM 0.01-0.04
T= 15 0.13GM 95
FA%) FOREY 18 0.22GM 100 -
. ok 6 0.15GM 83 Coopers™ (1993)
1%, Nk Fz 24 0.027GM 8
Y (HefolEF) R 20 0.034GM 5
frokeH] 6 0.179GM 50
Holxg)7}, ; (0.06-0.27) -
H ) WHglo] 8 zulk= 0]
NR(1) HE] 82 SEM ] 38 edinn Rees 5(1992)
‘FoLe|7}
g;ﬁ%ﬁ) AR ofe] 714 15 100
Ry Bl ofe] 714 % 88 s 100
1974(NR) %*@EJ] 01 a 7]_;(] 24 63 €Cs 6( )
oSO i R 53
N 5l o B 6 1
(NR) ALY oJe] 714 9 89
%, NR(1) A=) e 19 0.135GM 244GSD Higgins5- (1985)
3, NR(4) A= Tz 58 [0.01-0.187] [10] Bloor'5(1971)
FENR)  RKIE nFE SR B80S 0.085 18 Fox5(1975)

NR, not reported; GM, geometric mean; GSD, geometric standard deviation
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e A A o 4 ¢ e HNAEZRGeNAY 3715 5 (mg/m) REE .-
(335) B He  MIESOEL (9
o, e =% 21 0.113GM 0.024-0.0427 o
197475 (4 seE gEofel 132 (001007)GM  0.0004-0.692 Anderson's{1980)
e A
iz e ofe}7HA] 47 (0.014-0.043)GM 0.008-0.200 Anderson‘5(1980)
197475 (2)
o)z
HRE mEag SRR 2 00230 Myers 5 (1989)
NR(3)
| [=EasS HEZ9 ofe} 714 30 0-1.120 Buringh 511990)
1986-88(4) e : B
1] 1980(2) Y= 27 g <0.004-0.143 Sahsblzrlyﬁrz)Mehus
2=y 770 0.71
= HEFH] 131 (0.45-4.70)
1950.87 ) EA] HES 135 (0:46-0.63) Dosemeci5(1995)
g 395 (0.37-0.69)
A2 109 (0.32-0.38)

NR, not reported; GM, geometric mean; GSD, geometric standard deviation
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