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— Abstract —

Study on the level of dust concentration with affecting factors
at a dust emissing workshops

Hee—Man Kim

Department of Environmental Science Graduate School of Enviroment Pusan National University

Don—Kyoun Kim

Department of Preventive Medicine, College of Medicine Pusan National University

The author selected 77 dust emissing processes from 71 types of industries which
placed in Sasang Industrial Complex in Pusan. The level of total dust was measured as
areal concentration and personal exposure concentration by low volume air sampler and
personal air sampler, respectively. Collected samples were classified into 5 groups (che-
micals and rubber product, metal product, sawmills and wood, foundries and others).
Respirable particulate and total dust of areal and personal exposure were analyzed. The
results were as follows;

1. All of the respirable dust concentration and total dust of areal and personal concentra-
tion were log-normally distributed.

2. Geometric mean of respirable particulate of personal exposure concentration measured
0.55 mg/m’' in the first group, 0.86 mg/m’ in the second group, 0.39 mg/m’ in the
third group, 0.81 mg/m* in the forth group and 0.52 mg/m* in the fifith group. The
exceed rates over TLV (thehold limit values) of total dust were 31.3% in the first
group, 31.3% in the second group. 70% in the third group. 80% in the forth group and
13.3% in the fifth group.

3. There were singnificant difference between areal and personal exposure concentration
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and personal exposure concentration was higher than that of area.

4. In the case of high ratio of respirable particulate to total dust, pneumoconiosis inci-

dence was high even though the workshop was opened and emissing dust concentra-

tion was low.

These findings suggest that it is desirable to measure respirable particulate in environ-

mental assessment of dust emissing workshops.
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3) S22 XA (Pump calibrator)

FHEYAE 12 BFE RN vrw&
2 H A A (Soap bubble calibrator) 24 Model
D—800270( 7l = GilianAH & 3¢ /min®] H Sl A
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-~ 229 —



Table 1. Distribution of type of industry

Group  Type of manufacturing industry Working process No. of sample

1 Synthetic resins Pluveriation & packing 2
Zinc sterate Pluveriation & packing 2
Polymerization Pluveriation & packing 1
Pignients Pluveriation & packing 1
Synthetic tonning Pluveriation & packing 1
Fotwear Rolling Mill 3

Mix 3

Rubber products Rolling Mill 3

2 Boiler shop products Grinding & welding 3
Tank & metal container Grinding & welding 3
Domestic utensis Buffing 1
Industrial machinery Grinding & welding 3

Screw machinary Wire-clear 3
Rolling mills Ingot molding 1

metal coating Buffing 2

3 Sawmills Sawing 2
Cutting 5

Plywood Completion 3

4 Molding Molding 5
After-treatment Desanding 9
Concreat products Processing 1
Deforming 1

Ceramic, refractory & sand pits Packing 1
Pulverization 1

Forming 1

Costing sand Pulverization & packing 1

5 Prepared animal feeds Packing 3
Leather Buffing 3
Welding stick Processing 2
Carbonization wood Forming 2
Carbonization 2

Repair of motor car Lower part 1
Printing Priting 2

Total 77

1. Chemicals & Rubber product
3. Sawmills & Wood
5. others
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Fig. 1. 95% confidence interval of personal exposure
concentration.

Table 2. Personal exposure concentration of each group

Fogt zoj7t deAE dIENENYo g
gst At 7t JF L FAF 27t glev(E
EA 3 F—value=0.5282, 3873 . F—value
=0.2652, p>0.05), Rl g TFH ¥
o] AAEE ojfstd 2 HdFEE FIEA(Kr
uskal-Wallis one-way ANOVA)& g3} {93 =}
g 2 5 glHp=0.1324).

2. 2 AEY SEY BN B2 XA £

255 v

2 4% £§4 2A% 3R A9 Ez
sE9 Bz W@ YHEEHE AR AW
et AZYE AN ALFAN S RFRE

g By

7t i3 SEA FHT FEA A9 Zg
FEE ¥ 33 2ol YA TFAF #70] 3
#F FEE 0.62+1.77mg/m'(0.21—1, 87mg/m’),

G.SD

Group Case G.M. (mg/m?% Range (mg/m"®) R/T
R T T R T © ratio
1 16 0.55 4.44 2.36 363 0.08-2.56 0.72-35.40 0.13
2 16 0.86 3.39 342 251 0.07-6.43 0.63-13.43 0.26
3 10 0.39 1.55 4.18 3.46 0.12-16.06 0.21-24.08 0.25
4 20 0.81 558 1.88 277 0.34-2.84 1.02-33.64 0.16
5 15 0.52 2.46 264 3.74 0.13-3.94 0.30-30.32 0.21
1. Chemicals & Rubber product R:Respirable particulate (Personal)
2. Metal products T:Total dust (Personal)
3. Sawmills & Wood G M.;Geometric mean
4. Foundries G S.D;Geometric standard deviation
5. others
Table 3. Area exposure concentration of each group
Group No. of sample G.M. (mg/m®) GSD Range (mg/m®) R*/T*
R* T* RrR* T* R* T* ratio
1 16 0.41 1.79 2.36 2.83 0.09-1.28 0.34-14.20 0.23
2 16 0.34 1.20 275 294 0.04-1.13 0.18-1591 0.25
3 10 0.14 1.68 244 253 0.03-0.62 0.46-12.74 0.08
4 20 0.62 292 1.77 2.69 0.21-1.87 0.74-38.75 0.22
5 15 0.38 1.38 2.69 297 0.14-8.19 0.29-16.92 0.27

1. Chemicals & Rubber product
2. Metal products

3. Sawmills & Wood

4. Foundries

5. others

R*;Respirable particulate (Parea)
T*;Total dust (Parea)
G.M.;Geometric mean
G.S.D;Geometric standard deviation
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23, & AF Axol 0.25 AA 2L EHNE
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Table 4. Dust exposure concentration of each group

2Ae) wal giuisle =4 3std 1Y 29 Zo
354 B3 9 FEY9 AY Z2FR9 AF
Ha Fo3 27l AeXE dYe4gdEdios
A48 A 7 gFE o 2U) gislied
(ZF4 B3 (F—value=0.474 3873 . F—val
ue=0.4989, P>0.05), F&o| P TFAH ¥
Ao BAEE o83t Z HdFHUE EIEH
(Kruskal-Wallis one-way ANOVA)$ d= 2t §f
Tl frog A7F AATHP=0.0363).

3. 4 HEY o Z2ste) XY ERsT
o ZEZXIO| BT EUB

Z+ 428 Y Eeso g Y Zzy

Lo 3HEA B vlgLe H 48 Fo] 3R

Personal sampling Area sampling Ratio TLV N.C (%)
Group e
R T R* T R*/R ™/T (mg/m) T T
1 GM 055 4.44 0.41 1.79 0.74 0.40 10 31.3 6.3
GSD 236 3.63 2.36 2.83
2 GM 086 3.39 0.34 1.20 0.39 041 5 31.3 6.3
GSD 342 2.51 2.75 2.94
3 GM 039 155 0.14 1.68 0.35 1.08 1 70.0 80.0
GSD 418 3.46 2.44 253
4 GM 08! 558 0.62 292 0.70 0.55 2 80.0 60.0
GSD 1.88 277 1.797 2.69
5 GM 052 2.46 0.38 1.38 0.72 0.56 10 13.3 6.7
GSD 264 3.74 2.69 297

1. Chemical & Rubber product

-Resins, Pigments, Tonnigs, Zinc-sterate, Rubber, etc

:‘Third class, Other dust (<1% of Si0;)

2. Metal product

-Iron Oxide welding fume, etc.

:Second class ((30% Si0z)

3. Sawmills & Wood
4. Foundries

-Wood dust(certain hand wood)

-Costing Sand, ceramic, concreat, etc.
:First class ¢ 30% of Si0y)

5. Others

-Animal feed, leather, etc.

:Thitd class, other dust (<1% of SiO3)

G.M. ;Geomtric mean (mg/m’)
G.S5.D;Geometric standard deviation
N.C. ;Non-compliance
TLV,;Threshold Limit Values

R:Respirable particulate (Personal)
R”;Respirable particulate (Area)
T.Total dust (Personal)

T*; Total dust {Area)
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Fig. 2. 95% confidence interval of personal exposure
concentration,

FEAE Azl

o] 0.35, FxQGel

#%

2 aEAE ARGl 0.74,
0.39, AA 2 BAAF A=
0.70, 71g} AEPol 0.728 FxYo] 7H¥

MNE ARY 1.08, %Yo} 0.55, 71E A 2Yol
0.562.2 A L EQAE Ax2Ho] 7HE e
H, 3EekE 2 DFAE A2l 7MY Fith
eE5R LAY FHEANF(FR, 1991)3 ovj=Ak
A AAIE S TLV(ACGIH, 1990, 1991, 1992)¢)
A g% 24 AFH HEUEE: 2YgEe
el £ FEYY A 3EGE L nRAF
Alzgdel 31.3%, #5HAF M 31.3%, AA
Y BEAAE AEPe] 70.7%, FEYo) 80.0%,
71eF M zdol 13.3%2 F2ol 7}% %
71ef Al z=]jo] 7 gt Ad Eg FEalg
A9 ssterE A F A&l 6. 3/). T4
ANE A zdol 6.3%, AW L ZAMNE 220
80.0%, Tx%°l 60.0%, 71} A FHo] 6.7% %

A E Axzde] 7w, s

=% B
£ g1 2

A 9L

J"l, AA L ERAEF AxHol 7HE Erh E % LFAF Axdel 7HE gdh 7 %
e Aee gty 2 15A4E Axd 9 A E2vs F9 3§54 ¢ FEAN 1Y
o] 0.40 FEHEAE Azgel 0.41, AA 2 BA F2Fr Fo] TFAH % FE oz H
Table 5. Dust concentration by operating for local ventialtion system
G Operating Non-operating operating
rou
P Personal  sampling Area sampling  Personal  sampling Area sampling ratio (%)
R T R* T* R T R* T*
1 GM 055 4.01 0.55 2.0t 057 5.53 0.21 1.36 68.8
GSD 269 3.97 1.93 3.16 1.75 3.19 251 2.20
2 G M 0.34 2.01 0.14 1.55 0.99 3.63 0.38 1.36 125
GSD 939 1.40 6.11 2.25 3.00 2.61 2.44 2.94
3 GM 020 1.79 0.14 1.14 063 1.42 0.14 2.18 40.0
GSD 135 2.10 1.80 1.57 5.64 471 3.00 3.00
4 GM 049 3.90 0.35 2.08 0.91 6.11 0.72 3.16 200
GSD 1.48 2.39 163 1.67 1.86 2.89 1.63 292
5 GM 1.02 1.32 0.39 1.02 049 2.56 0.37 1.40 6.7
GSD —_ — — — 2.66 3.86 2.77 3.10
Total 28.6%

1. Chemical & Rubber product
2. Metal product

3. Sawmills & Wood

4. Foundries

5. Others

R; Resporable particulate (Personal)
T; Total dust (Personal)
R*;Respirable particulate (Area)
T*,Total dust (Area)

(+M Geometric mean

(3.5.D; Geometric standard deviation
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7t 4Fd Faul7AE JHEES B 59 #ol
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EF A Zxdol 12.5%, AA 4 EAAE Azl
40.0%, F%%o] 20.0%, 71et A FUo] 6.7% =

seporE W nFAE AR gl 7%
$9t, F2AH st Azde) 2eh BAY

s 7k FAFMAA dAHes ¥

Z 9 2FAE AxYol 43.8%, ESAE A2

do] 37.5%, FEHol 45.0%, 7IE} M=ol
20.0% 2 FxYol 7 FHE&&o wU2H, A
A 2 EAAE ARYY Aee AF FL3HR
AU A EZ2ErEys HITE L3
27 B4 EzHoy, B HAFEI =
2o 2250l /e BEd MFE 231 3
< 4 F AUrh

6. ZAM XM FLHAXHD,)El=

24 B4 ARE 3 A9 K23 2ARY
© 427) AFF Aol A 1988\ ¥ 1992371 A] 51 7
o W fa7A BHES AT T B 2

ol
=

do rlo oN

i, 7HE3 B FAdME $AeEr 9t # 2 73 2k A W3 Sdge E 7R
22 ol slaterE 9 nRAF AFxYo] 7.3%, =5
AE Azdol 11.3%, AA L BAQAEF AxY
5. Wl ST H2E0| LE 2o E2sE - %
o] 33.3%, FZ%el 18.1%, 71El Azl 16
2t e HET AE8S X 67 go) sAstel 7%E AA g ZAMF] /P mUd, b
Table 6. Dust concentration by attending personal protective device
Attending Non-attending
Group - : - - Attendin
Personal  sampling Area sampling  Personal  sampling Area sampling ratio (%F
R T R* T* R T R* T*
1 GM 0.70 4.77 0.39 1.60 046 4.22 042 1.93 43.8
GSD 259 4.71 2.53 3.94 218 3.13 2.36 218
2 GM 0.99 371 0.37 2.29 0.79 322 0.32 1.02 375
GSD 5.05 2.51 3.29 3.06 2.80 261 261 241
3 GM -— — — - 0.39 1.55 0.14 1.68 —
GSD 4.18 3.46 244 2.53
4 GM 0.62 4.85 051 248 1.01 6.23 0.73 3.32 450
GSD 1.55 2.46 1.68 2.16 1.99 313 1.77 319
5 GM 0.74 3.60 0.29 1.48 047 2.23 0.40 1.35 200
GSD 2.89 3.22 1.40 1.55 2.64 397 297 3.39
Total 32.5%

1. Chemical & Rubber product
2. Metal product

3. Sawmills & Wood

4. Foundries

5. Others

R. Resporable particulate (Personal)
T: Total dust (Personal)
R*;Respirable particulate (Area)
T*,Total dust (Area)

GM
G .S.D; Geometric standard deviation

.Geometric mean (mg/m®)
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Table 7. Incidence of pneumoconiosis

Group Number of Number of Incidence
workers preumoconiosis (D1) (%)
1 137 10 7.3
2 106 12 11.3
3 9 3 33.3
4 160 29 18.1
5 18 3 16.7
Total 430 57 130
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