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A Study of Respirable Dust Concentrations and
Quartz Contents in Foundry

Yong-Sun Park * Young-Man Roh'
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This study was performed to measure and evaluate the
concentration of respirable dust and quartz content at
molding and shakeout process in the foundry. The 129
samples in 30 foundries were collected using 10mm Dorr-
Oliver nylon cyclone and analysed for quartz concent by
Fourier Transform Infrared Spectroscopy.

The average quartz concentrations in the respirable dust
was 0.0273mg/m’ and ranged from 0.0007 to 0.3757mg/m'’. The
average quartz concentrations of shakeout process was
significantly higher than that of molding in the foundry. The
average of respirable dust in foundry 1.2129mg/m’ and ranged
from 0.1524 to 7.0428mg/m’. But there is no significant
difference between molding and shakeout processes. The
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average contents of quartz for OEL-MOL was 2.25% and
ranged from 0.05 to 32.79%. The non-compliance rates for
quartz were 22.96% in Korea-OEL and 34.01% in ACGIH-TLV
and NIOSH-REL, and 35.03% in OSHA-PEL. The airborne dust
in the foundry was effectively controlled when local exhaust
ventilation and/or wetting system were operated. The result
of this study therefore showed that the engineering controls
and periodic environmental surveillance in foundry will be very
important for preventing the health effects of workers
exposed to quartz.
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Table 1. Quartz concentration of the respirable dust in each operations in the foundry
. Concentration (mg/'m’
Operation N GM’ GSD” : ) Range
Molding 79 0.0206 3.8962 0.0007-0.3045
Shakeout 50 0.0426 3.7547 0.0014-0.3757
Total 129 0.0273 3.9988 0.0007-0.3757

* GM : Geometric Mean
** GSD : Geometric Standard Deviation
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Figure 2. Cumulative distribution of quartz
concentration(l® in respirable dust.
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Figure 3. Cumulative distribution of respirable dust
concentration (I in personal filter samples.
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Table 2. Concentration of respirable dusts by operation in personal samples

oncentration (mg/m)

fi N

Operation GM GSD Range

Molding 79 1.1457° 19271 0.3024-7.0428

Shakeout 50 1.3258" 23071 0.1524-5.0683
Total 129 12129 20772 0.15247.0426

a : P<0.05 significant difference between molding and shakeout
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Table 3. Weight percent of quartz in respirable dust analyzed by FTIR
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Weight percent (%)

Operation N oM GSD Range

Molding 79 1.80 3.44 0.05-39.17

Shakeout 50 321 3.17 0.05-32.79
Total 129 2.25 3.43 0.05-39.17

Table 4. The percentages of the air levels exceeding the TLVIACGIH), RELINIOSH) and  PEL(OSHA), TLVIMOL) for quartz

Percentage(%)
Operation N ACGIH NIOSH OSHA MOL*
%> TLV %> REL %> PEL %> TLV
Molding 79 24.05 24.05 24.05 13.92
Shakeout 50 44,00 44.00 46,00 32.00
Total 129 34.01 34.01 35.03 22.96

* MOL : Ministry of labor of Korea

Table 5. Comparison of quarz concentrations according to the installation of the general and local exhaust ventilation in foundry

(Unit :mg/m’)
Overation N General ventilation N Local exhaust ventilation
peratio GM GSD Range GM GSD Range
Molding 23 0.0859° 1.8908 0.0295-0.3045 24 0.0139° 2.7047 0.0007-0.0419
Shakeout 24 0.1006 24303 0.0140-0.3757 13 0.0186 3.1963 0.0014-0.0757
Total 47 0.0931° 2.1619 0.0140-0.3757 37 0.0154° 2.8577 0.0007-0.0757

a : P<0.05 significant difference in molding

b : P<0.05 significant difference between general ventilation and local exhaust ventilation



Table 6. Comparison of quartz concentration by work type in foundry

Overation N Wetted work N Dried work
P GM GSD Range GM GSD Range
Molding 27 0.0161° 2.8377 0.0007-0.1047 20 0.0926' 1.8589 0.0347-0.3045
Shakeout 11 0.0160 3.2220 0.0014-0.0678 26 0.0941 2.4645 0.0111-0.3757
Total 38 0.0161° 2.9008 0.0007-0.1047 46 0.0935° 2.1902 0.0111-0.3757

a : P<0.05 significant difference in molding

b : P<0.05 significant difference between wet work and dry work
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Figure 4. Linear regression between respirable dust concentration
and guartz concentration in foundry
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Table 7. Comparison of quartz concentration by molding form in founary

Concentration (mg/m)

Operation N GM GSD Range
CO; molding 31 0.0316 1.3060 0.0014-0.3757
Bentonite molding 53 0.0498 3.0926 0.0007-0.3154
Total 84 0.0421 3.5680 0.0007-0.3757
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