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Distribution and Exposure Characteristics of Pneumoconiosis Patients
in Fuel Complexes

Jong-Hyeon Jung
Faculty of Health Science, Daegu Haany University, Gyeongsan 38610, Korea

Abstract

This study was conducted to identify the pollutants generated by the fuel complex and to determine the health effects of
the surrounding residents. In addition, based on the results of epidemiological surveys and health impact surveys of local
residents, we analyze the distribution of patient groups and exposure characteristics according to the distance from the
fuel complex boundary. Samples were collected from the briquette plant within the fuel complex and analyzed by
SEM-EDXA, X-ray Fluorescence Spectrometer, and ICP. In addition, the distribution of patients and exposure character-
istics were analyzed according to the distance from the fuel complex and yard boundaries. Analysis of briquette samples
from the fuel complex showed that the average particle size was 10-30 m, the shape was irregular, and SiO, accounted for
more than 50%. It is believed that silica, which causes pneumoconiosis, may have been scattered into the air. In partic-
ular, there was a large distribution of 5 um particles that affect respiratory diseases. According to the analysis of the resi-
dential addresses and distribution of pneumoconiosis cases, many pneumoconiosis cases were located in the area be-
tween 200 and 500 meters from the boundary of the fuel complex. In addition, 28 pneumoconiosis cases were identified
as a result of the epidemiological survey and health impact survey at the fuel complex. In detail, there were 8 cases of oc-
cupational pneumoconiosis, 6 cases of environmental pneumoconiosis, and 14 cases of occupational and environmental
pneumoconiosis. The confirmed pneumoconiosis cases were located between 0.3 and 1.1 kilometers from the fuel
complex. It was found that environmental pollutants generated by the fuel complex adversely affect the health of local
residents. In particular, there are many cases of pneumoconiosis in the area between 200 and 500 meters from the boun-
dary of the fuel complex, and this distance is considered to be the direct and indirect impact zone of the briquette plant.
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Table 1. Analysis of briquette sample in fuel complexes
(Unit : wt %)
Volatile analysis
Factory Unit Heating value Volatile matter voSIZtSiIf:rrlr?;tctler Diameter Height Weight
(ho) (il/ kg) (%) (®) (mm) (mm) (kg)
A 1 4,460 4.69 0.00 148.60 144.46 3.588
B 1 4,540 4.40 0.00 149.05 145.47 3.544
C 1 4,550 4.60 0.00 149.04 147.60 3.600
B 1 4,600 4.78 0.00 149.76 144.25 3.615
C 1 4,500 4.34 0.00 149.3 147.17 3.645
A 1 4,430 5.77 0.00 148.12 143.99 3.571
A 1 4,430 5.77 0.00 148.12 143.99 3.571
C 1 4,540 4.61 0.00 148.70 147.52 3.640
B 1 4,580 5.25 0.00 147.97 143.39 3.604
A 1 4,420 5.00 0.00 148.24 144.22 3.541
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Table 2. Chemical components of briquette sample in fuel

complexes
(Unit : wt%)

Components A B C
MgO 0.466 0.420 0.454
ALO; 27.326 29.160 27.699
SiO; 55.121 52.363 51.236

P,0s - 0.192 -
SO3 1.968 1.490 2.184
K;0 6.049 6.410 5.853
CaO 1.543 0.805 1.276
TiO, 1.993 2.538 1.896
Fe,03 5.302 6.432 9.220
SrO 0.108 0.085 0.082
ZrO, 0.124 0.105 0.101

Table 3. Heavy metal components of briquette sample in
fuel complexes

(Unit : g/g)
Components A B C
Ccd 0.10 0.16 0.16
Cr 1.00 0.76 0.72
Cu 15.26 16.88 15.98
Mn 41.98 35.38 44.90
Ni 4.70 9.02 4.82
Pb 13.16 17.14 14.44
Fe 3120.00 3100.00 3784.00
Zn 16.26 26.58 22.16
Mg 507.80 161.22 317.00

Model PW2400, Philips, Netherlands)& AH&5F
11, ICP(Inductively coupled plasma emission
spectrometer, ICP OES : Optima 4300DV, Perkin
Elmer, USA)E ©l-&5to] Fa< 412 hstaint.
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Table 4. Epidemiological surveys and health impact surveys of local residents in fuel complexes

No Sex Age pgreif)ige(;s:r) Occupational history Di(s;rarrll)ce ggitia(t;zzsl
1 M 74 41 Management and manufacturing of briquette factory 0.4 30
2 F 95 41 Farm work 0.5 50
3 M 71 28 Mining 1.1 4
4 M 70 41 Manufacturing of briquette factory 0.3 30
5 M 58 39 Coal-mining industry and construction company 1.0
6 M 62 33 Manufacturing of briquette factory 0.9
7 M 82 41 Marketing of briquette 0.9 5
8 F 93 20 Farm work 0.7 40
9 M 79 41 Working of cement plant and construction company 0.6 15
10 M 75 41 Manufacturing of briquette factory 0.6 38
11 M 69 30 Marketing of tire 0.4 25
12 M 71 41 Military affairs 0.4 31
13 M 72 41 Mining station and mining company 0.6 3
14 F 72 41 Farm work 0.4 42
15 M 66 34 Manufacturing of briquette factory 0.6 18
16 M 70 22 Military affairs 0.8 26
17 M 66 40 Working of construction company 0.5 40
18 M 69 37 Manufacturing and longshoreman of briquette factory 0.5 5
19 M 80 23 Farm work and apartment guard 1.1 27
20 M 71 41 Military affairs 0.6 30
21 F 81 40 Farm work 0.7 44
22 M 72 41 Manufacturing of briquette factory 0.4 30
23 M 77 24 Mining 0.3 2
24 M 66 41 Management of construction company 0.4 23
25 F 72 22 Farm work 0.3 35
26 M 70 38 Working of construction company 0.3 33
27 M 71 41 Electric installation of briquette factory 1.1 8
28 M 72 41 Manufacturing of briquette factory 0.7 26
At BT AFLH o2 A 3o 40~50% & A& =I5 flsto] 2 Eols FALER A
T2 o w31, Ik 4,500~6,500 keal/kg = n7 24435 et it AAL BAL CAE 37ollA
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oIt ohFo &2 thHE AR o] ot thdAY ¢ ‘Jo] FEiE HEtHSITh 2t @4l Ef2lskal Zto]
FE2A HHE At A 5] A 4,400 kal/ kg He ke ok dslon, Bt dE2 °F 10~30 m=
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Fig. 30l4= didA1 S A58l A AFst Azl = Chalvatzaki, 2012; Jung, 2012; NIER, 2014).
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Fig. 1. Analysis and sampling point of this study. Fig. 2. SEM-EDXA micrograph of sample in fuel complexes.
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Fig. 3. SEM-EDXA micrograph of sample in fuel complexes.

(2) 10 um, (b) 5 .
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