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ABSTRACT

Objectives: This study was conducted toestimate quartz concentrations and contents in the airborne respirable dust from various
industries.

Methods: A total of 818 samples were collected from 174 industries. Respirable dust samples were collected using a cyclone
equipped with a 37 mm, 5 m pore size PVC filter. The quartz concentrations were identified using the intensity of the absorption
peak of quartz at 799 cm™ by Fourie Transformed Infrared Spectroscopy(FTIR).

Results: The respective geometric means for quartz concentrations in the respirable dust were 0.0050, 0.0049, 0.0025, and 0.0019
mg/m’ in foundries, ceramics, construction, and cement/stone. The geometric mean of quartz contents analyzed by FTIR were
respectively 3.43, 1.99, 1.04, and 0.82% for ceramics, foundries, cement/stone, and construction. The rate of exceeding the
Korean Occupational Exposure Limit(0.05 mg/m’) was 2.03%, but rate of exceeding the American Conference of Governmental
Industrial Hygienist(ACGIH) Threshold Limit Value(0.025 mg/m’) was 7.12%.

Conclusions: Given that foundries had a higher quartz concentration, there is a need to reduce respirable dust, such as through wet
operation. In order to protect the health of workers exposed to mineral dust, it is necessary to actively consider strengthening the
Korean Occupational Exposure Limit.
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Table 1. Airborne Quartz concentrations in respirable dust by industrial classification (Unit : mg/m")

Industry N’ GM' (GSD') Mean+S.D.} Min Max ER1' ER2' P-value

Construction 102 0.0025(3.5574)  0.0068+0.0166 0.0001 0.1106 2.94 6.86
Metal casting 586 0.0050(4.1844)  0.0120+0.0193  0.00003  0.1752 2.90 11.43
Cement-Stone processing 79 0.0019(4.9924)  0.0117+0.0393 0.0010 0.2318 3.80 6.33 001
Ceramic manufacturing 51 0.0049(3.8566)  0.0094+0.0091 0.0030 0.0342 0.00 7.84

" N : Number of samples "GM : Geometric Mean

¥GSD : Geometric Standard Deviation $S.D. : Standard Deviation

'Exceed Ratel(%) : (Number of samples over KOEL / Number of samples) x 100

Exceed Rate2(%) : (Nnmber of samples over ACGIH TLV / Number of samples) x 100
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Table 2. Quartz concentrations in respirable dust of industries by process (Unit : mg/m’)

*

Industry N GM*(GSD**) Mean+S.D." Min Max ER1® ER2'  P-value
Construction
Input 1 0.0007 0.0007 0.0007 0.0007 0.00 0.00
Coating 4 0.0029(1.6529) 0.0032+0.0016 0.0019 0.0050 0.00 0.00 0.466
Finishing 5 0.0020(11.8280)  0.0122+0.0162 0.0003 0.0312 0.00 40.00
Others 92 0.0025(3.3889) 0.0067+0.0171 0.0001 0.1106 3.26 5.43
Metal casting
Input 76 0.0042(4.8199) 0.0089+0.0093 0.0001 0.0613 1.31 1.31
Molding 221 0.0050(4.0117) 0.0119+0.0200 0.0001 0.1752 271 11.76
Casting 17 0.0051(2.8139) 0.0080+0.0072 0.0008 0.0239 0.00 0.00
Coremaking 75 0.0029(4.2755) 0.0085+0.0203  0.00003 0.1630 1.33 6.67
Mixing 8 0.0021(4.7465) 0.0086+0.0126 0.0003 0.0321 0.00 12.50 0001
Coating 2 0.0118(6.6306) 0.0240+0.0296 0.0031 0.0450 0.00 50.00
Forming 13 0.0037(2.4235) 0.0050+0.0037 0.0006 0.0120 0.00 0.00
Finishing 147 0.0076(3.3918) 0.0167+0.0234 0.0002 0.1432 6.12 19.73
Others 27 0.0060(3.3225) 0.0112+0.0122 0.0006 0.0475 0.00 14.81
CementStone processing
Input 4 0.0120(19.2209)  0.0619+0.0867 0.0002 0.1885 25.00 25.00
Mixing 8 0.0016(8.1911) 0.0245+0.0663 0.0002 0.1885 12.5 0.00
Forming 5 0.0013(1.8854) 0.0015+0.0009 0.0006 0.0027 0.00 0.00 0404
Finishing 4 0.0011(3.1557) 0.0015+0.0010 0.0002 0.0025 0.00 0.00
Others 58 0.0018(4.3378) 0.0081+0.0308 0.0001 0.2318 1.72 3.45
Ceramic manufacturing
Input 51 0.0049(3.8566) 0.0094:0.0091 0.0030 0.0342 0.00 7.84
Mixing 2 0.0045(13.9528)  0.0149+0.0201 0.0007 0.0291 0.00 50.00
Coating 16 0.0061(2.6884) 0.0085+0.0052 0.0007 0.0166 0.00 0.00 0073
Forming 2 0.0114(1.0062) 0.0115+0.0001 0.0114 0.0115 0.00 0.00
Others 17 0.0034(4.5986) 0.0089+0.0116 0.0004 0.0341 0.00 11.76
Table 3. Weight percent of quartz in respirable dust by industrial classification (Unit : %)
Industry N GM'(GSD™) Mean+S.D." Min Max P-value
Construction industry 14 0.8247(2.9875) 1.4436+1.5599 0.21 4.92
Cast of Metal 254 1.9945(3.3382) 3.4539+3.6156 0.01 21.44
Cement-Stone processing 56 1.0408(3.7904) 2.1668+2.8594 0.06 17.07 p<0.001
Ceramic industry 27 3.4268(3.2615) 5.72414£5.5467 0.28 26.14
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Table 4. Weight percent of quartz in respirable dust of industries by process (Unit : %)
Industry N’ GM'(GSD™) Mean+S.D." Min Max P-value
Construction
Coating 2 2.2177(2.5006) 2.700+2.1779 1.16 4.24
Finishing 3 0.2866(1.2128) 0.2900+0.0529 0.23 0.33 0077
Others 9 0.9415(2.9206) 1.5489+1.6284 0.21 4.92
Metal casting
Input 47 1.9725(3.4807) 3.3519+2.9855 0.10 14.10
Molding 77 1.7750(2.7741) 2.7960+3.1752 0.08 19.47
Casting 4 1.8328(1.7673) 2.0550+1.0878 0.88 3.50
Coremaking 30 1.6462(4.1928) 2.9527+2.7462 0.01 10.32
Mixing 6 0.5002(4.3954) 1.2900+2.1338 0.10 5.61 0003
Coating 1 9.3900 9.3900 9.39 9.39
Forming 3 0.9514(2.6429) 1.2300+0.8771 0.32 2.07
Finishing 79 2.4795(3.2699) 4.2166+4.2319 0.10 21.44
Others 7 5.7192(2.4541) 7.6757+5.6199 1.45 16.98
Cement'Stone processing
Mixing 6 1.3805(5.4246) 2.6933+2.3904 0.06 6.87 0.060
Forming 5 3.5332(2.0323) 4.3760+.4039 1.67 10.01
Others 45 0.8750(3.5951) 1.8511+2.7970 0.09 17.07
Ceramicmanufocturing
Mixing 5 3.1951(2.9817) 4.8160+4.1203 0.90 9.37 0.792
Forming 17 3.7843(3.4292) 6.4476+6.3927 0.28 26.14
Others 5 2.6230(3.6534) 4.1720+3.6419 0.31 10.12
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