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— Abstract—

Determination of Metals of Coal and Respirable Coal Dust
in Gangneung and Taebaek Coal Mines

Hae Jeong Kim, Ho Chun Choi, Ho Keun Chung

Institute of Occupational Diseases, Korea Labour Welfare Corporation

Determination of Cu, Fe, Ni, Pb, and Zn concentrations in coal and respirable coal
dust were performed by atomic absorption spectrophotometry. The coal samples of 18
coal mines in Gangneung area were collected and 25 coal mines in Taebaek area.
Crushed coal samples were divided into three mesh sizes.

The results were as follows :

1. Metal concentrations of coals in Gangneung area by sieve sizes(—100,+200
mesh, —200,”+325 mesh, —325 mesh) were as follows: Cu;20, 18, 19, Fe; 1,830,
1,765, 1,107, Pb;6, 8, 14, Ni;17, 17, 14, Zn;4, 2, 4 pug/g, respectively. Metal
concentrations in coals in Taebaek area by sieve sizes(—100,+200 mesh, —200,/
+325 mesh, —325 mesh) were as follows: Cu; 30, 32, 26, Fe; 1,741, 1,822, 1,773, Pb;
8,9, 7, Ni;13, 13, 13, Zn; 8, 5, 4 ung/g, respectively.

There were not significant differences of Cu, Fe, Ni, Pb, and Zn concentrations of
coals statistically in Gangneung and Taebaek area by sieve size.

2. Metal concentrations of coals in Gangneung and Taeback area were as follows:
Cu;19, 30, Fe;1514, 1,778, Pb;9, 8, Ni;16, 13, Zn;3, 6 uxg/g, respectively.

Differences of copper and zinc concentrations of coal samples were significant be-
tween Gangneung and Taebaek area, but those of iron, nickel and lead concentrations
were not significant.

3. Copper, iron, lead, nickel and zinc concentrations of coals and respirable coal dust
were as follows: Cu; 30, 6, Fe; 1,779, 5075, Pb; 8, 7814, Ni;13, 5681, Zn;5, 134 p
g/g, respectively.

Differences of nickel, lead and zinc concentrations were significant between coals



and respirable coal dust. but those of copper and iron concentrations were not signifi-

cant.
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Table 1. Analytical conditions by atomic absorption spectrophotometer

) Metals
Conditons

Cu Fe Ni Pb Zn
Wave length(nm) 324.8 248.4 231.8 216.8 213.8
Band width(nm) 1.0 0.3 0.3 1.0 1.0
HC lamp current(mA) 3 8 8 5 3
High voltage(V) 530 700 620 700 530
Aetylene : Oxidant(SCFH) 302 212 3 =12 31112 3 1512
D, lamp current(mA) 8 e 5 8 5
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Fig. 1. Standard calibration curves for copper and
nickel determination by atomic absorption
spectrophotometer
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Fig. 2. Standard calibration curve tor zinc determi-

nation by atomic absorption spectrophoto-

meter

Table 2. Comparison of Cu. Fe. Ni.
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Fig. 3. Standard calibration curves for iron and lead
determination by atomic absorption spec-
rrophotometer
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Pb and Zn concentrations in coals in Gangneung area by sieve size

Concontratlons bV sieve size{mesh)

Metals Cases — — F-value
—100+200 200, +325 325,
M, ay M, %y M, 7a
Cu 18 20 2.3 18 2.1 19 2.9 0.13
Fe 18 1,830 1.3 1,765 1.3 1,107 5.0 1.26
N1 18 17 2.3 17 1.8 14 2.5 0.42
Ph 18 ] 3l 8 2.6 14 2.4 3.04
Zn 4 34 2 3.4 4 4.8 1.41

18

(;(omftnc mean, upg/g
g, (;f_omttru, standard deviation
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Table 3. Comparison of Cu, Fe, Ni, Pb and Zn concentrations in coals in Taebask area by sieve size
Concentrations by sieve size{mesh)}
Metals Cases e F-value
_—100/+200 —200,7 4325 _ _ —3257 B
M, I, M, g M, o,
Cu 25 30 17 32 1.7 26 1.9 0. 96
Fe 25 1,741 1.2 1,822 1.1 1,773 1.1 0.78
Ni 25 13 1.5 13 1.5 13 1.9 0.02
Pb 25 2.2 S 2.0 7 2.7 0. 70
Zn 25 4.6 5 4.4 4 3.9 1.45
M, : Geometric mean, pg/g
g, : Geometric standard deviation
Table 4. Comparison of Cu, Fe, Ni, Ph and Zn concentrations by sampling area
_ Pb Fe Ni Zn Cu
Area Cases M, a M, e, M, o, M, o M, o,
(angenung 54 9 2.8 1,514 e 16 242 3 4.1 19 2.4
Taebaek 75 3 2.3 1.779 1.1 13 1.6 ] 4.4 30 1.8
t-value 0.72 —1.04 1.53 —3.33%

—2.07%

1, : Geometric mean, ug/g
o Geometric standard deviation
* p<0.05



Table 5. Comparison of Cu, Fe, Ni,/ Pb and Zn concentrations by sample type

. Pb Fe Ni Zn Cu
ample type C )

R AP gees M, % M, T M, i M, 9 M, I¢
Coal 75 8 2.3 1,779 151 1376 5 4.4 30 1.8
Respirable coal dust 15 7, 8141 “H1:7 5,075 :112.6- 5,681 1.5 134 27.0 6 21.4
t-value —30.20% —1.60 —45.49% —3.69% 2. 06

M, : Ceometric mean, pg/g
0, : Geometric standard deviation
*p < 0.05
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