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— Abstract—

Respirable Coal Dust Exposure Concentration at Work Sites
of Underground Coal Mines in Taeback Area

Young No Yoon, Ho Keun Chung

Institute of Occupational Diseases, Korea Labour Welfare Corporation

Exposure level of respirable coal dust of underground coal mines in Taebaek area
was evaluated. Personal air samplers with 10-mm nylone cyclones were attached to the
coal workers including drillers, coal cutters, their assistants, haulers, and separators.
Lognormality of respirable dust exposure concentration were tested by Kolmogorov-S-
mirnov one-sample test. Differences of means of respirable dust exposure concentration
between work sites were tested by one-way ANOVA test and multiple comparison(S-
cheffe) test. And differences of respirable dust exposure concentration of principal and
assistant workers in drilling sites and in coal faces were tested by paired t-test. Rela-
tion of respirable dust exposure concentration for the principal workers and their assis-
tants in drilling sites and in coal faces were tested by regression analysis.

The results were as follows:

1. All of the respirable dust concentration were log-normally distributed.

2. There were not only significantly different means of exposure concentration be-
tween drillers and coal cutters but between coal cutters and haulers.

3. Means of exposure concentration of drillers and drilling assistants were not signi-
ficantly different. And means of exposure concentration of coal cutters and coal cutting

assistants were not different.

Key words : respirable coal dust, exposure concentration, underground coal mine, work

site.
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{respirable particulate) 2241 RiE(respirat-
tract) 8] S3 #Hifrel] AAE = £ 43
BAZ de Aoz LA Yok oA A
Nze] o) AFEe A 43S dU%E
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1) 7A918 ¥3A FH7|(Personal air sampler)
1554 79 Z£32%% ZAME-(Knight, Lich-
iti, 1970 ; Pittsburgh Field Health Group, 1971;
WHO. 1984 ; Kinght$} Moore, 1987)2.2 &3
AFo| SFRAAZ F+HE RAFAHPiusb-
urgh Field Health Group, 1971 ; OSHA, 1984;
WHO, 1984).

ZAF 717 F 439 HEL 9T AE 71F
& vz MSAAMY Fixt-Flo Model 1(£5% )%
Flowdite Pro(£3%)2 #%& 4AsA #As
= AR50 de 71Folth

54 279 94 ¥2E 10—mm nylon cy-
clones AF4&gm(Held 5, 1979; WHO,
1984), filter holder: Z-piece holder® AH§3t 3
o filter holder® 717} ME & #AF7]



$13te cellulose band2 U453l ).

2) 7% 23 A (Pump calibrator) : 13} 5
F HAARJD vF & fF 2 A7 (soap bubble
calibrator) 241 1= MASAS] Model AZ 100—
4,000 mL/min®] EA 0.1 mL/min7A %
o] BAo] 7bEd 71Folth

3) A2l A (Directreading balance) © Y&
ShimadzuAbe] L-200SM2.2 0.01 mgZ7tA &5
o] 7bs3 EFER 71Folth

3. A=

273 °] 37mm,
45 pm®] mixed cellulose ester membrane filter=
0= GelmanAte] A Foz 3FA B Z=
9% ¥1 TAEo2 Aeaun

1) Membrane filter : 3= 0.

= ]
o5 &A%

Al E &= o] hopperdll A gt
B=atA 2FE St 58 o

Z33to 23] d&4 XA} F F
% Hastdoh
15 FHEd S 384 £1¢& 28817
93 10-mm nylon cycloned& 2=} Zgjo] Wt
H3tA F=5 2R EH ¥F 30cm oY B
AdA F4& FAE 5 A 371 A9 clip
o2 F& 275 Fojy Wid PG
(Morse, 1970 ; Pittsburgh Field Health Group,
1971 ; Clayton® Clayton, 1978 ; OSHA, 1984 :
WHO, 1984).

A= desiccatoroll A 24A17F A=A F X
Fate oz 53] WrEse AT o3

N

mg/m* Y I

FA (mg)oll & BL=(NEFXEH ) (APHA,
1985)= 0.18%(0.15—0.20%) (10X10)% o}

IFF R EE F=E Kolmogorov-Smir
q =

nov one-sample test® NFEATFEEE HITH £

¢

g
T

st 2227 4z AdE BF 2E
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HAER), 1986), MAE EX X
o] B335t testfaliure®] FERIEO|
&8 21 &7t =2 RN 3% 041] z
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FAE 384 23 2=y ¥ W@
AMEEINE ARE 27, 384 #39 %=
EELEEFNANATETESE BREE
AR K-S Z=100, p=0.275; A&H¥ (K-S Z=
0.54, p=0.929 ; A&+ : K-S Z=093, p=357; &

T

PR K-S Z=051, p=0.957).

3EFE 1Y FAE Z2FEE E 17 2ol
389 HAZE 0.2 mg/m?, HAFHL 18.2
713 8 F3%E 2.40 mg/m?, 713tEF
Aate 2. 2490 ASRe] HA gL 0.3 mg/m?,
Ho e 34.7 mg/m*A 7SI HFHS 5.25
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Table 1. Dust exposure conecntration of coal workers

Group Cases  Range, mg/m® M.", mg/m® F Non-compliancet, %
Drillers 83 0.2—18.2 2.40 2.24 62.6
Coal cutters 100 0,.3—34.7 5.25 2.88 83.0
Separators 31 0.6—27.8 3.24 2.75 51.6
Haulers 15 0.4—24.7 1.82 2.95 40.0

+  Geometric mean
+ + Geometric standard deviation

t TLV=2 mg/m®

mg/m’, 7| EZEAE 2.885 0 Mg F
AFE 0.6 mg/m’, HUFES 27.8 mg/m*AL
7138 T ge 3.24 mg/m?, Z71SHEFHAE 2.75
dch. 2Elm EHbEe] HAZE 0.4 mg/md, F
ke 24.7 mg/m*ol9 o Z|SpETIS 1.82
mg/m?, 7ISIEERAE 2.959 0 =B 1A
9 HE7F(=FH, 1986)0] oj&H MHgEA]
ZTEA EH U HEIES 2 mg/mP2E T
stz Pk olE A2 & FAMY FHEIE
23442 49 E 13 23 ZARE 63%,
AVRE 83%, AERE 52%, WY 40%7t
#4871 2opetn YAk TFY B B
AE Zripxe FHE47E 2HEdCdME A
2ot 7H8 =2 &Rt 7 9tk 284
BRe 2wk 95% N FH(RER, 1985)
& FAo) me} divlsle] =2zsid a9 1%
Eige

EF4 ¥R ZryEt HAEE {8 A
|7} AEAE 4 ‘iﬂ;% "“’E AR 2%
zt 2 ol @ A7t AR EZ(F value=

11.06, p<0.001), ©3 ¥ ¥ (multiple compariso-
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Fig. 1. 95% confidence interval of coal workers’ re-

spirable dust exposure concentration

) ¥ FollA Scheffe #ZAS 3 2%
o AR b THFAY B9 Z2EEE

23R
9l

Table 2. Results of multiple comparisons of dust exposure concentration of coal workers

Source DF SS MS F F Prob | Group D & S H

Between 3 6.05 2.02 11. 06 0.00 D

Within 226 41.22 0.18 C ¥
S

Total 47.28 H

Note : DF =degree of freedom, SS=sum of squares, MS=mean squares
D : Drillers, C=Coal cutters. S=Separators, H=Haulers

* Significant difference between groups(p=0.010)
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0.952; A& HAE K-S Z=0.75, p=0.6245 ; =}
B F42 K-S Z=051, p=0958).
AL AeERAMe A TR
Rl T2 ¥ 39 2o &, 23
HAFL 0.2 mg/m?, HAI-S 6.7 mg/m*©
Rom 7stE e ZIETHAE 47 1.91
mg/m*¥ 2.63%A . =3 FARO HAFE 0.3
mg/m®, HWFS 7.1 mg/m*B, 71SHEFELS
1.95 mg/m’, 71StEEAHAE 2.299 0. Agd A
Aol HAGL 0.3 mg/m?, HAgS 32.2
mg/m‘P3L 718t H F 2 5.50 mg/m?, 7|FESF
HAalE 3.45010 29 g TR AAge 0.
8 mg/m?, HWFL 52.8 mg/m*olANeH 737
T#2 5.25 mg/m?, 7|8tEEHAAE 3.024th

rx ol
(ol
Jr ox

B0

S5 A9 FE7F 2 mg/mPl tE 7 FA

278L ¥ 3149 2o 23 A

HE 56%, 2 FAEE 48%, AG AR
7 8

£ 83%7} S 815E 23
5§ 2R RAY Zz%re
Bege A FAR AR wgT
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95% A= 7L adoz YelE 19 2% 2

Ao et A - B4R gl f

TTTT

50

L

T T

Respirable dust exposure concentration, mg/m®

05

T T

T

0.1

1 1 I} 1
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confidence interval of respirable dust

exposure concentration of principal and
assistant workers in drilling site and in coal

face

Table 3. Dust exposure concentration of principal and assistant workers of drilling site and coal face

Cases  Range, mg/m® M,*, mg/m? g T Non-compliancef, %
Drillers 27 0.2—6.7 .91 2.63 55.6
Assostants 0.3—7.1 1.95 2.29 48.1
Coal cutters 24 0.3—32!2 5.50 3.45 75.0
Assistants 0.8—52.8 5.25 3.02 83.3

+  Geometric mean
++ Geometric standard deviation

t TLV=2 mg/m®



o3t zto|7b A=A E AALE ttestdt 27, 23
FAel M. FiAE e 3§ X9 E2Fn
v T3 zelzt gl o (t-value=0.10, p=
0.923) MEFAe A - FAF o= F4TF X
o] 7} i tH(t-value=0.45, p=0.659).

ARel TR o] SFA E2Tre A
€t FAALE R AFAAV Aoy BE
g AYas Fataat ZHxHHEA (residual analy-
sis)3tAth & SAFA Y A .- FAR] X2 F
2o AFBAANAM JAEA F 209 »EE A
AAA @& Ag3AANL 2 (1) 22(r=0
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Fig. 3. Relation of respirable dust exposure of con-

centration between principal and assistant
drillers
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Fig. 4. Relation of respirable dust exposure of con-
centration between principal and assistant
coal cutters
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554 BAe Zzser AURs} %P
o] 5.25 mg/me2 7}F 3 AEFrt 3.2
mg/m?, EXF7} 2.40 mg/m’, THF7F 1.82
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