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Exposure Assessment of Crystalline Silica in Diatomite Powder Handling
Workplace with Acute Silicosis

Boowook Kim" - Daeho Kim - Hyoung-Ryoul Kim' + Byung—-Soon Choi

Institute of Occupation and Environment, Korea Workers' Compensation & Welfare Service
'Department of Occupational and Environmental Medicine, College of Medicine,
The Catholic University of Korea

ABSTRACT

Objectives: A 46—year—old woman who had worked on cleaning stainless steel containers with Initially unknown
powders died from acute silicosis. To determine whether the acute silicosis was related to his work
environment, we conducted exposure assessment the level of exposure to respirable crystalline silica(RCS)
during cleaning stainless steel containers with unknown powders.

Methods: The exposure assessment of RCS were undertaken according to the National Institute for
Occupational Safety and Health(NIOSH) method 7500. The components of the unknown powder were analyzed
using X-ray Diffraction.

Results: The unknown powder was found to be natural diatomaceous earth, which contained 12% and 9% quartz
and cristobalite, respectively, crystalline silica. In the case of cleaning stainless steel containers with
diatomaceous earth powder, the primary measurement resulted in 1.3 times higher occupational exposure limit
of MOEL(in sum of quartz and cristobalite concentration) and 3.9 times higher in secondary measurement. The
workbench was equipped with a local exhaust system, but because there was no hood at the end of the duct, the
wind speed at the opening of the duct was 12 m/sec, whereas the controlled wind speed at the working position
was only 0.3 m/sec below the legal standard.

Conclusions: There is an urgent need to install the hood, conduct safety and health education for employers
and workers, and periodically monitoring and manage the working environment.

Key words: acute silicosis, crystalline silica, diatomite powder, exposure assessment, workplace
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8719 U ggio] 31402 nhEsAA Sk B4
o] FF o|F7] 2ol FEAIoA WY E= YA &
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(Table 1).
7% F49) Brl RCSS TR B 44 2
AR RN ZANA 7HE &3k, SRS A'E7,
ARIRRE FEA|, FRES JEQl E, YA, AF,
5 , dFulE, AYE 5o AEHAoU kE7]F HIg]
Figure 1. Cleaning stainless steel containers using diatomaceous o 2k3l(Table 2), 67t952 e Al&AA HE
earth powder EA] okoitt,
Table 1. Concentration of airborne dust and crystalline silica by process (Unit : mg/m)
. Duration Total dust Respirable dust Quartz Cristobalite
Process ST (min)
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
Powder pf 192 293 10426 23479 0434 1.434 0.042 0.091 0.025 0.106
cleaning A 306 293 0.824 1.928 0.522 0.570 0.012 0.017 0.004 0.016
Packing p 304 194 1.319 2.691 0.153 0.378 0.008 0.014 ND® ND
A 288 203 0.633 4578 0.496 0.409 0.005 0.016 ND ND
Grinding A 281 316 1.083 1.831 0.455 0.327 0.006 0.007 ND ND
Polishing A 303 190 6.172 9.978 0.520 3.239 0.009 0.030 ND 0.022
Outdoor A 304 - 0.236 - 0.011 - ND - ND -
"ST : sampling type
TP : personal sampling
TA : area sampling
SND : not detected
Table 2. Concentration of airborne metals by process (Unit : mg/m)
Powder cleaning Packing Grinding Polishing e?t?garge
Metals Personal Area Personal Area Area Area Area
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st
Al 0.0628 0.3863 0.0158 0.0222 0.0073 0.0143 0.0070 0.0127 ND* 0.0066 0.0147 0.0288 0.0102
Mn  0.0047 0.0149 0.0030 0.032 0.0032 0.0137 0.0039 0.0144 0.0012 0.0028 0.0122 0.0388 0.0019
Fe  0.1296 0.7251 0.0759 0.1046 0.0850 0.2615 0.1054 0.3730 0.0666 0.1147 0.3614 0.7741  0.0003
Ni 0.0049 0.0410 0.0112 0.0050 0.0086 0.0145 0.0189 0.0309 0.0136 0.0087 0.0538 0.0505 ND
Cr  0.0221 0.0971 0.0293 0.0191 0.0188 0.0577 0.0442 0.0861 0.0365 0.0246 0.1768 0.1796 ND
Cu  0.0042 0.0029 0.0018 0.0012 0.0032 0.0026 0.0016 0.0028 0.0026 0.0007 0.0025 0.0048 0.0044
Zn 0.0050 0.0019 0.0033 0.0004 0.0023 0.0004 0.0010 ND 0.0011 0.0003 0.0011 ND 0.0059
Co  0.0008 0.0016 0.0003 0.0002 0.0004 0.0006 0.0005 0.0010 0.0004 0.0003 0.0016 0.0019 0.0013
Cd  0.0001 - ND - ND - 0.0001 - ND - ND - 0.0002
Po  0.0016 0.0065 0.0005 0.0007 0.0003 0.0005 0.0002 0.0006 0.0003 0.002 0.0002 0.006 0.0004
Si 0.0485 0.0876 0.0120 0.0165 0.0066 0.0253 0.0065 0.0320 0.0099 0.0185 0.0084 0.0845 0.0058

"ND : not detected
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diagenesis) 2.2 A5} Wol XdPxlo] Y, FEAE
Higto|E 9 EF|tulo]E7Ntridymite) T-1-=0] U=
AES] FREZHA Ut EYAGoA A =
EolTt Sig s E4tt 92 EItKNoh, 20006).

SHH, 2 AN & FET H2 Hxole #4
HPo 2 A=A F7HEQ1 2AHAR s
4 NG}t FYAEHEC|ES] IFER kEH A0
SolElHA FA FHZo R ATEQIth 2287 5Y
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2 FEEEY W S S 7P Eokal AE
Aol Fe|& A== 2] RCSol| 109 oA 717 &5
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4d#HA JTHNIOSH, 2004).

F4 7S5 19304, 193143 ul=9] HY FAA
ZollA ZAGst A 19 ool B2 F2A A F4 F
HFo| WAYste] o] ApGAZ} S AAE A
712 A LHAA =HJoH, nj=e] AAT GAloA
W& ARCE VIEHL ok 34 S T
TSI 7K IS v =EA WSk @]
7t uj9- ¥ 2] RCS £ &5 o] ghsi= A
o7 IHA Jed 4 7#ES AHolA RCS &
o T3 A2 E &R

AFoA e ARAEE M= EZtAEsHE ZrgAte]
A 715 SISl BAE ], ol RCS sk
0.3 mg/m’ FE A (Hutyrova et al., 2015), 7]
A AAY AZPE 80% A= eH Avki(EE)E
uo = Bl od HHAE A|lRok= AAAOlA Tk
9] 7K S 348 rESe] EaEE, B
ol =EH 2 FAE= HE~1271Y, gHEE =&
A 3 oJjof] A5, ojwje] £ FEE 100 mg/
o]l ZAsk= AR IHA Qlo], AA9 1E&LTH
RCS =&7]29] 2,0008° Edl= $=o|th(Bayram
& Ghio, 2011). £ FAoJA H2E L2 Al 87]
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