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— Abstract—

The analysis of «-quartz in the worker’s lung died of coal workers’ pneumoconiosis by FT-IR

Kim Hae-Jeong, Choi Ho-Chun, Chung Ho-Keun

Institute of Occupational Discases. Korca Labor Welfare Corporation

This study was analysis of a-quartz in the 37 worker's lung died of coal workers’
pneumoconiosis(CWP) and in the 9 normal’s lung by Fourier transform infrared spec-
trophotometer.

The results were as follows:

1. The dried lung weight percents in wet lung weight were 24.4%, 254%, coal
workers’ pneumoconiosis and normal lungs, respectively. Ash weight percents in dried
lung weight were 7.7%, 5.0%, coal workers' pneumoconiosis and normal lungs, respec-
tively.

2. The precision (as of coefficient of variation) for the «-quartz determination were
2.6% in standard quartz (ranged from 9.9 to 198.0 xg) and 3.7% in ashed lung samples.

3. The characterstic a-quartz absorption spectra in lungs of CWP were only shawn
by LTA ashing.

4. Geometric mean of «-quartz concentration in CWP lung was 173mg/100g dried
lung.

5. The concentrations of a-quartz in Korean CWP lungs were similar to those of
foreign coal miner’s lungs.
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Table 1. General characteristics of subiects.

Item Cases Perceﬁl
s 5o
Male 35 94.6
Female 2 5.4
Age(year)
30—39 3 8.1
40—49 8 21.6
5059 14 ) 40. 4
60—74 11 29.7
Working duration(year)
10—14 4 10.8
15—19 12 32.4
20—24 15 40.6
25—27 3 1
Missing 3 1
Worksites :
Drilling 16 43.4
Coal cutting 11 29.7
Selecting 2 5.4
Mixed 3 o1
Other 5 13:5
N F4oA 728 679 19909 1978 847t
A JENA RS 3TN BEA oF 1098 A
Fstach olul HE AP e o)A
27y HE3 H 22 AJlEE52 polyethylene &
7l B3 —70Ce AL Y574 HFsA

2. 7171 A Alet
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(1) Fo] Wz d94d 2% F=A (Fourer
Transform Infrared Spectrophotometer) : Bruker
model IFS 66, resolution 0.25cm™, Germany

(2) A& =dest 33}7]1(Low Temperature
Radiofrequency Asher):Yamato Model
RFG-500, Japan

2) Al <

(1) 49 (a-Quartz) : 3FA A A%, Na
tional Bureau of Standard, NBS, SRM #1878,
particle size<5 gm

(2) Wl M (Calcite) :99.95%, Aldrich Che-

mical Co.
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(3) ¥ E(Kaolin) :
Sigma Co., #K-7375

(4) A2 (Feldspar) : National Bureau of Stan-
dard, NBS SRI\/I #70a
(KBr)

Particle size 0.1-4 gm,

Infrared grade. GR
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Absorbance

9.9 7 49.5 99.0
Corrected standard quartz weight, ug
Fig. 1. Standard calibration curves for quartz deter-

mination by Fourier transform infrared spe-
ctrophotometer (FT-IR)
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Table 2. The result of dried lung

Wet weight (g)

Dry weight (g)

Sample group Cases AN R ) Dry/wet (%)

Pneumoconiosis lung 37 3.2340.42 0.79+0.17 24. 4
(2.20—4.10) (0.50—1.30)

Normal lung 9 3.75+0.30 0.80+£0.15 25.4
(2.75—3.60) (0.50—0.95)

Parenthesis indicate a minimum-maximum

Table 3. The result of ashed lung

Dry weight(g)

Ash weight (g)

Sample group

- Ash/dry (%)

Mean£S.D. Mean+S.D.

Pneumoconiosis lung 0.73%0:15 0.061+0. 022 T.T
(0.46—1.03) (0.033—0.142)

Normal lung 0.80%£0.15 0.040+0. 009 5.0
(0.50—0.95) (0.032—0. 058)

Parenthesis indicate a minimum-maximum
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Fig. 2. Infrared characteristic spectra of CWP lung
A:at 150C by LTA. B:at 800C by Furnace
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Fig. 3. Infrared characteristic spectra of CWP lung
A :onginal spectrum of CWP lung
B : composite spectrum of CWP lung contatining kaolin
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Fig. 4. Infrared characteristic spectra of CWP lung
A:onginal spectrum of CWP lung
B : compositie spectrum of CWP lung containing calcite
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Fig. 5. Infrared characteristic spectra of CWP lung

A :original spectrum of CWP lung

B : composite spectrum of CWP lung containing potassium feldspar
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Table 4. Coefficent of variation in died of coal
workers’ pneumoconiosis ashed lung at
799cm™' peak height by FT-IR

Table 5. The comparison of «-quartz concentration
in died of coal worker’ pneumoconiosis

and normal lung

Detected g-quartz( xg}

Detected g-guartz

Sample Mean SD. CV. (%) Subject Cases M, o i Nk
A 24,94 1.89 7.6 Pneumocoiosis 37 173 2.2 22 555
B 33.48 0.81 2.4 Normal lung 9 47 1.9 ND 89
C 48. 84 1.32 a7 M, : Geometric mean, mg/100g dried lung
D 2111 0.66 3.1 65 : Geometric standard deviation
E I1.30 0.19 1.7 ND : Non-detected
F 9. 69 0.62 6.4
G 24.60 0.53 2.2 - - e
Average . 6. ‘.’Ji‘lﬂr ol=e| BHF THSEA 74 HE

A Bt #L£ AFH.
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3A AN g9 B3R AAZA e £ HZA
A8g E4std £AFEY AFEE¢ ZAS
A3l ez Wy st (Sweet T, 1974) Kol-
mogorov-Smimov A= HAAHo=z HAAG 4
I YA FEEE Y Hkz value 0.818).
HAZA U o-Md FEE B3R AdEa
A% 718 A T 71SEFERA ol 173me/100g
dried lung , 2.20[%0eH g AFREE B
cpg T OF7d vx9 foF o7t Ue
g Yz BENE Ay fog Zelzt o
SATHE 5).

|__H G_A-ic'd :-:E th_

E 67 ol 3 BE # Y= 100g dred
lung? F 200mg¥] A ode] EFFH U Ao2
BadAed, ¥ dFdMe Fde 384
o 100g dried lung B H+T 173mgd) o] T+
o] gle A2z veigd. 35 el g8

HY FRE FAT 229 & AABE, B
4% 5 we add g8 e 244se v
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Table 6. Free silica concentrations in died of coal workers’ pneumoconiosis

Origin Cases Content Analytical Method Reference
Colliers lung 28 0.9%0.1g Non-known King %, 1956
quartz
Bituminous —  362mg/100g dry tissue Spectrophotometric Sweet T, 1974
coal miners quartz
Bituminous 30 200mg/100g dry tissue XRD" Carlberg 5, 1971
coal miners quartz
Bitumincus 33 206mg/100g dry tissue Gravimetric Keenan &, 1971
coal miners quartz
Bituminous 145 200mg/100g dry tissue Gravimetric or Spectrophotometric  Rossiter &, 1972
coal miners free silica
Anthracite 37 173mg/100g dry tissue FT-IR* This study

coal miners quartz

U ¥-ray diffractometry

* . Fourler transform infrared spectrophotometry
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