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ABSTRACT

Authors investigated the size distribution and mass fraction of dusts in work environment of
Changwon industrial complex. Size distribution of suspended dusts in welding and grinding process-
es were evaluated using ambient cascade impactors. The mass median diameters of dusts were
0.25 to 0.60 ym at welding sites and 1.20 to 1.92 ym at grinding sites. Respirable mass fractions
were 63.68 to 73.50% at welding sites and 43.24 to 51.47% at grinding sites. Respirable fractions
were calculated from the size distribution data for the ACGIH criteria by the respirable particle
mass. In case of dust removal system, electrostatic precipitator and bag filter were appropriate
for welding process and grinding process, respectively.
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Table 1. Aerodynamic equivalent particle diameter
at 50% collection efficiency
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Fig. 1. Size distribution of respirable dust defined
by ACGIH.
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Table 2. Size distribution of dust at welding sites
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Workplace No. of samples Mass median Geometric standard Range
diameter, pm deviation
A 3 0.56 7.29 6.45~ 7.65
B 4 0.28 16.07 15.656~17.44
C 4 0.60 6.17 556~ 7.34
D 5 0.37 7.27 524~ 797
E 3 0.44 7.50 6.75~ 7.95
F 5 0.60 8.33 6.88~ 8.76
G 4 0.48 7.29 645~ 8.01
H 4 0.25 19.20 17.98~20.34
I 4 0.40 7.50 578~ 9.67
J 4 041 7.52 6.67~ 854
K 3 0.53 6.79 467~ 871
L 3 0.54 7.04 578~ 9.62
M 3 0.33 7.27 7.09~ 7.65
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Table 3. Size distribution of dust at grinding sites
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Workplace No. of samples Mass median Geometric standard Range
diameter, pym deviation
A 3 1.90 19.00 16,45~22.43
B 3 1.20 6.00 5.75~ 7.49
C 3 1.90 6.79 595~ 7.55
D 2 145 12.43 10.45~14.41
E 3 1.66 16.54 14.86~17.99
F 3 1.72 9.45 8.86~10.54
G 3 1.83 8.64 7.11~10.03
H 2 1.57 9.75 9.23~10.27
I 3 1.84 7.45 6.73~ 9.37
] 3 1.92 10.43 9.03~10.97
K 2 1.56 8.57 7.89~ 9.25
L 2 1.80 6.54 585~ 7.23
M 2 1.74 10.64 9.67~11.61
) 7)88F-& mass median diameterd].

Particle diameter(um
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Table 4. Respirable mass fraction of dust (%)

Workplace Welding Grinding
A 63.68 4423
B 73.40 49.96
C 65.15 43.70
D 70.06 45.65
E 69.06 48.44
F 63.72 50.27
G 66.74 46.25
H 70.46 47.45
[ 70.13 51.47
]J 65.77 43.24
K 65.28 46.74
L 70.13 46.23
M 73.50 45.59

SFAHEAY wEe B £33 AL FHA
63.68%°] 37, # il 7350%%2 Jelydt) 3k olopE
o] 79 4325~5147%F Ehton], o] gte]
JAEE Aufel dHsta gl & wAEE B3
2] gi7de]l HESFE A AW FzE £ e
+3leo] Wrke= AL ou|star U2 Ao =A
Hrle A% 9uldi)

2 Tl Axgd F AHFe] AR she H
&2 1987 5.03%ol 4 1992w 810%% AL =
7V8hs FAE el gle] olol iyl oubwt
o] FoAlE Y lv)h wepy TRAbA F2
e 3 Follx AHZE fritsle ez otelal

FRAEAC] o AEQZME spobshe 2 34

Korean Journal of Environmental Health Society, Vol. 21(2)



A Study on the Control of Dusts in Work Environment

Respirable mass fraction(%)

Fig. 3. Respirable mass fraction of dust by process.

Table 5. The application of dust removal system®
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