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Suspended Particulate Concentration at the Drilling Site
of Underground Coal Mines in Taebaek Area
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ABSTRACT

Airborne suspended particulate concentration in drilling sites of underground coal mines in Tae-
baek area was evaluated. And respirable coal dust exposure level was evaluated. Airborne sus-
pended particulate mass include total suspended particle(TSP) and thoracic particle(TPM). TSP
(by open-face filter holder) and TPM(by elutriator) concentration were determined by low volume
air samplers. Personal air samplers were attached to the coal workers including drillers, coal cut-
ters, and their assistants, Normality and log-normality of TSP, TPM, and respirable dust(RPM)
concentration were tested by Kolmogorov-Smirnov one-sample test. Differences of means of TSP,
TPM, and RPM concentration were tested by paired t-test. Relation between TSP, TPM, and
RPM with pairs were tested by regression test and Pearson’s correlation.
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Table 1. Total suspended particulate and thoracic partaiculte concentration in drilling site

Dust concenrtation, mg/m’

Dust type Cases Non-compliance%
Min-Max Mg 62  95% confidence interval

Total 19 0.8~58.9 8.51 4.08 0.5- 133.9 57.9 +

Thoracic 19 0.1~43.8 2.96  5.26 0.1~ 76.6 57.9 +

Noto : Min=minimun, Max==maximum

Mg=geometric mean, gg==geometric standard deviation(dimensionless)

+ TLV = 5mg/m?
4 TLV =2mg/m?’

Table 2. Total suspended particulate and dust exposure concentration at drilling site

Dust concentration, mg/m’

Dust type Cases Non-compliance(%)
Min-Max Mg og 95% confidence interval

Total 17 1.4~57.7 7.69 3.57 0.6~93.1 58.8 +

Respirable 17 0.4~ 5.2 2.13 2.07 0.5~ 8.9 52.9 +

Noto : Min=minimun, Max=maximum

Mg=geometric mean, ¢g=geometric standard deviation(dimensionless)

+ TLV =5mg/m®
+ TLV =2mg/m’
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Table 3. Thoracic particulate and exposure concentration at drilling site

Dust concentration, mg/m’

Dust type Cases Non-compliance(%)
Min-Max Mg 95% confidence interval

Thoracic 13 0.5~43.8 4.27 3.66 0.3~54.3 69.2

Respirable 13 0.4~ 5.2 2.18 2.18 0.5~10.0 53.8

Note : Min=minimun, Max=maximum

Mg=geometric mean, cg=geometric standard deviation(dimensionless)

+ TLV = 2mg/m’

Table 4. Dust exposure concentration of coal workers at work site

. 3
Exposure concentration, mg/m

Group Cases

Non-compliance(%)

Min-Max Mg 32  95% confidence interval
Driller Principal 13 0.2~ 4.9 1.49 3.03 0.2~13.1 46.2 +
Assistant 13 0.3~ 1.1 1.71 2.55 0.3~10.7 30.8 +
Coal Principal 14 0.3~32.2 3.51 3.60 0.3~43.2 57.1 +
Cutter Assistant 14 0.8~26.9 3.70 2.94 0.4~30.6 71.4 +

Noto : Min=mimmun, Max==maximum
Mg=geometric mean, ¢g=geometric standard deviation(dimensionless)

+ TLV = 2mg/m®



0.05) 23 HFARNY Z2 s FAFCE
#2g 27k AAL(t value=-0.47, p)>0.05) A
& HFIRTY Z2FEE F9F 2ol
o}t value=-0.28, p>0.05).

23 AFARE e dFELRe] XzEe)
o AATAE 4 BE FW AFARDLS F9
g AP AAC A Bt F 53 A4 g 73
7] 18} LA & A3 2709 A8 E AT 3
AXE 2L 2(2)2 2a(r=0.71, p£0.05), &k
Axane] ZeFsrs Fo8 484L BYe
b AR o2 1719 A8 E At & A
B3 AHAL 2] (3) 7 2oH(r=0.82, p<0.05).

log Cpa=0.576 log Com~+0.205 -+++++++-++ (2)
log Cca=0.691 log Cem=+0.192 -+ ++eexrex- (3)

W, Com=27 HAY ZE2FE
Cr=27 $4% 52%E
Com=A@ HWF ZLHE
Co=A% F47 E2FE

AG Farel T2ysg 2Pated oA
A ARt A Fol AAE F7 2YAE
Agot3 2BE NG FHPE Fol 2A st
£ Aol AAE FAEA7IS 3] AF Lof
duz ofd ASolE H(2)% 4(3)& BEE
9g Aoz AESH b AF wo B AR
2 HYNE FAste o] WP AT Roltt,

o) ol AL A3 gol FF HeFael 7
W AR87 FHoIY FLBHE Bk 9
oM A9 BE BT ohlet YRS melstel
Hajstodok sel AAZ B AT AW O}
of @&k Aol utFAE Aol

N.g 8

B Aebgite] FRRAG ANEFA ]
37 9 FRED F ASH 37 VIR F
BaEAn 7@z A B3] sxet AL
FANERAVNE TEAAA FEAAH TEH B
BNl 2255 E A A0 g g2 28
£ g

1) E38Me 378 Fx 7H T d
£ 8.51mg/m® 7St EFE U= 4.08, 71¥A H&

A BAFEY 73 FEL 4.04mg/m’ 71EE
FHUAE 5.2601 1 H BRI FE 2H L FHRFER
X7t 58%, 718x AR BEAFEE 58%%
1=

2) AR FRHEADN HAY ERY F
EETEYSFHFEEE ol Yo § %
Ztol BAHoZ Fo% 7} Ay en AYHA
A7} Ve,

3) EXRAMAA B3 RHEAL UH
A ZUYAF Hoke J#x] HAAZEF ] 9]
o] &t}

4) FRFEIAEES Z2ENN e AL
2 Fo3 A7t ddoy oA e FoAFA o
ElutA] gkstoh

5) 718A A A o T2F = §
AXoZ {Fo¥ A7 gD FEIAE /93
=] gkt

6) 339 A9 73 73S 1.49mg/
m’ 713 EFHUAE 3.03, FARE 1.71mg/m’,
2.55, AgrAMe Hikxo r)EHEFiS 351
mg/m’ 713t EEHAHE 3.60, AR E 3.70mg/
m’, 2,943 2 A4R9) 46% FAHE- 31%, A
W AR 57%, AR 71%7) S £71FS X2
et o,

7) BR AEARY At AFAH] Z2Fe
25 OSAFEEE s 23 Aeanzte
Zaxreo g AFARTe] E2 o] 34t
2% EAHOZ Fo8 2o|7t firh

8) 27 AFAR ] T2t A A
B AFARZIY E2FLrde 25 foF A3
HARAE 2y

of 2

) AR ads], sx333971e893
FEFAZANGT AR, dATVARAYES,

Exazz1d7ad e8], 22~603, 1989.

2) B2, 274 3= A 359 s 2
Aol &S H5HA A, JtEYE gy
=3, 38, 951~961, 1985,

3) HAEF, £YF 4 8FAY AR
Bdee 238 AHFe] fged qg



H3tH AL ZFEYHUE ARy =73, 38,
4, 975~985, 1985.

~4) ACGIH : Threshold limit values and bio-
logical exposure indiecs for 1988~1989,
ACGIH, Cincinnati, 45~46, 1988.

5) gl 3 LA <hd 2 He] A
ZAMR LA, e AR OE, 6, 13~26,
1967

6) xEHEATAE MPRAAT §3EY, B
823, AP FAEH A AF, =F
#3A 74, 1986.

7) olBF  AERi TFAH EIEN B3
AF—FEXNGE FHe2, AM2AFAS
3t A =5, 1986.

8) #%9x, o|AF : HWx| g NaEFite] 3 FA
3 EE 3k, $FUr|nAEY A, ¢, 1,
23~32, 1988.

9) Knight G, Lichti K : Comparison of cyc-
lone and horizontal elutriator size slectors,
Am Ind Hyg Assoc J, 31, 437~441, 1970.

10) Pittsburgh Field Health Group : Sampling
and evaluation respirable coal mine dust.
A training manual, Bureau of Mines, 1~4,
12~19, 30, 1971.

11) Kinght G, Moore E : Comparison of respir-

able dust for use in hard rock mines, Am
Ind Hyg Assoc J, 48, 354~363, 1987.

12) OSHA : Industrial hygiene technical man-
ual, The Bureau of National Affairs Inc.,
15~19, 31, 53, 1984.

13) Held JL, Cooper DW : Theoretical investi-
gation of the effects of relative bumidity
on aerosol respiable fraction, Atmos Envir,
13, 1419~1425, 1979.

14) BEFERE IHAER RMUICH L HE
MEDRE~Y= 27 -, SRESEKEEF L
, Hi, 4, 14~15, 18~19, 1986.

15) Morse KM : Problems in the gravimetric
measurement of respirable coal mine dust,
J Occup Med 12, 400~409, 1970.

16) Clayton GD, Clayton FE : Patty’s indus-
trial hygiene and toxicology, vol 3, 3rd ed,
John Wiley & Somns, New York, 238, 1978.

17) APHA-AWWA-WPCF : Standard Met-
hods, 15th ed, APHA, 20~21, 1981.

18) =55 : fejl & 385 2 4Ad¥AS
A, =5, 48, 1986

19) Lee SD, et al: Aerosols : reserach, resk
assessment and control strategies, Lewis
Publishers, Inc, Chelsea, 188, 1986.



