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Distribution and Exposure Characteristics of Pneumoconiosis Patients
in Fuel Complexes
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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.

Key words : Exposure characteristics, Pneumoconiosis, Fuel complex, Epidemiological surveys

LM E =] A% G B ABALS Y5k 917 ok
g A7k AP T Iek EF AT 120001 7] 4H

AT I A D AN FEoL PEAE Sgw o] @ oA AZSFRAL A edRA D
o] &Aoo 7 Frlotar glon 7 dgte] digh A5t 2 A} So] A &AH 0 2 23w 7 9t E AT tjAF
7. 2AHEA4 9 BUEPS o @EedEdq 2190l AaTR|ofl= 424 | Eob AERS A Zali A

Received 19 January, 2024; Revised 22 January, 2024;
Accepted 24 January, 2024

*Corresponding author : Jong-Hyeon Jung, Faculty of Health Science,

Daegu Haany University, Gyeongsan 38610, Korea
Phone : +82-53-812-5621
E-mail : airgasl@naver.com

© The Korean Environmental Sciences Society. All rights reserved.
€0 This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.5322/JESI.2024.33.2.161&domain=http://journal.kenss.or.kr/&uri_scheme=http:&cm_version=v1.5

162

At etk
09 4 52 23992

T2 $14t Qi
AP A0 212, B3
vt 24, A,

zﬁ*ﬂ 71e) —Er%‘izé 5 Bop7} A Aok, Aete
F, A%, 2 9 ARk AR Tel A HlAt
A, BAT FF4E P 245 7] 0GB o] WAy
Sk, A5t oF&7 9 o Aol A IAHE YRGBT
F3% 5 2% B7.092 ] 2lstol @Rl 4
Ao A7|=lo] ¢k(jung, 2012; NIER, 2014

¢ ArdA Ao AFsta
@714, 7 5 ”Wﬂﬂrxl%‘ o
A Ao TS 3 4saL, ot
A Zn
«
A
Q1

A g
o flo ol

o i

ot A A= EH*W"‘ 1
ZAF 9 A7FoJ5F g7zt

Az A gFmEe
NERE

&
o2

oli
oL

% 12 3g
oy T

-lol' r_}l_‘ WIO
O X 1% ox Mz X 1o yg

o

X

Eh

H

rel

oldh

)

B 7 i
F_E‘oi_o,Jlml‘ﬂ_%,ol_E
b ox Mok Az &

dr = o oy g -

g

RS

(2
il
i
x
g
I A
LIS

Mo M
2
i

Table 1. Analysis of briquette sample in fuel complexes
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(Unit : wt %)

Volatile analysis

Factory Unit Heating value Volatile matter voSthsiﬁ):i?:t(tier Diameter Height Weight
(ho) (oul/ kg) (%) (8 (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
ALOs 27.326 29.160 27.699
SiO; 55.121 52.363 51.236

P,0s - 0.192 -
SOs 1.968 1.490 2.184
K20 6.049 6.410 5.853
Ca0 1.543 0.805 1.276
TiO, 1.993 2.538 1.896
Fe,0;3 5.302 6.432 9.220
SrO 0.108 0.085 0.082
7rO; 0.124 0.105 0.101

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

(Unit : ug/g)
Components A B C
Cd 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)& A&
1!, ICP(Inductively coupled plasma emission
spectrometer, ICP OES : Optima 4300DV, Perkin
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Table 4. Epidemiological surveys and health impact surveys of local residents in fuel complexes

No Sex Age peRfiZig?;leC:r) Occupational history Di(sgnn)ce OpiiL:)%a(tizzra)l
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 3
6 M 62 33 Manufacturing of briquette factory 0.9 8
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

AEE FOE2 AFEoRA 3Eo] 40~50% 7 4= =5 flst] 2uEshs AAYER FAR
g e =1, HEH2 4,500~6,500 keal/kg 07 2AANE e SITh AL BAE, CAF 87 llA
2 o Wob Mg B VS dE Y] dee 9}9%1 AFTE A =5 SEM-EDXAR SIet A, A7to] FH]
A Qlok 1R AE FEEol Ay ¢ & HE vt © i ETE E ﬁz‘ o s el o
A ARrERA oA FiEE, 2 H oE Al A A=) ¢ e 9 ARARlA 71909 A4
ot FFo = thiE Tz oot tiFA g A 49 FEHE UErSiE. AR @/l =tAskaL Zel
2RA AFHE A A=) T2 4,400 kal/ kg W2 HFe okl Jllen, B2 oF 10~30 m=
oldellal, JEEe] 4. 34 5.77% T=o= dg ZAPE O, SF7A Al dF= WA= 5 m ©l
F471E 120] sidste Y=E AFESIAH. Fig. 29 stel  dA= wel  #ESIHH(Jung, 2008

Fig. 30141 o4

ﬁ%ﬁ%"ﬂ*ﬂ A A= =

Chalvatzaki, 2012; Jung, 2012; NIER, 2014).
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Fig. 1. Analysis and sampling point of this study.
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Fig. 2. SEM-EDXA micrograph of sample in fuel complexes.

(a) 500 m, (b) 100 m, (c) 50 m.

Jol

o N
)
o
o
i
0%

mo fob -
o,

i

N I
N,

ol HuE| et mMHA * FE5
71974 71821 & 23tstgla
& S-S UESlT
AEDA A GRS dekd
e ES SQsklnt. AR EAte]
g 2ag 9w v
o]-8%t Q7Y 54 2 Az
e meftorA Aatxor

RN

v
ru
—ol_ll‘

)

R

A

S
o I
o

T
<, Mo
1z

lo, ™
B
o, foi
oo

N,

|

2
=

o ofN ol 9L i

(]

I

[

il

i

=
|22=2E oH
7F 27 A0l =

oo mx

oo
oft
=

o riE ro

e = e

ox. ol

)
i
N
o lo

_,d
2
v
AJm
oI,
e
on ©
lo

|, R
'S
L
ofy
2
>
w1l
oo\

=
Rkt o] Aold B0 Bl ofet $44
ghe AMz wAEsgmARon Helstart.
Table 414 ARTA A5l stz @ A7

1o



166 Az

V65 |G IRV g, 0 SEIU)

Fig. 3. SEM-EDXA micrograph of sample in fuel complexes.
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Fig. 4. XRF profile of sample in fuel complexes.
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Fig. 5. Region distributions of pneumoconiosis patients in fuel
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Fig. 6. Wind zone and residence characteristics of
pneumoconiosis patients in fuel complexes.

(o]
o,
1o
>
S,
rr
r

il
i
N

ku
J
il
o
(O8]

mA)de Ve, gaA e BAFe] S Alh
ol29] 49 WERo] 2202 sfels|gir) AS(1Y)
3 BEYE BAALEY dgor BAEo] FEol

o, B Yol W] FEoI, 7F (108l
A BAFo] FZolrh. dmeA|ofA] it 2
RAE 70 JFALL GEA LT BAA ol 7}
23t Agol LR} vt o] gt vho] welom,
28 JPALL MI3EI 4ol AR
N ABRAT} B 7] SRl JFE 79
3, FAE59] 557)7) 9 U $39 03] g ot
Fg vlzch ol Fele] gy egEdo] Ay
FAEoA A A2 oS 0] A7 gk Ao
2 gehdcy, 58] A=9] FARHE 200~500 m
- 9] Aol W YA AAZ, B34 W%, 4
- 8734 1812 BAGAT} gol Aot gt
o] 92T AT ZAZTE 200~500 m A%
o] ATl Ml AR Aerelape] ofgt 2.2k
A geraclo s pergn

4.2 8



e d 9

PARQE aotart. B, AR TES] JetxAl
0 AZAGEA AVE HELo 2 Amoix] AAZE
B Ao 2 Azt s U L EEALS BAst

4
705 0] Azl otGFS Wo gt AmehA
Akl AN2E A5 oq 2HELe ST

A}, Yzt gl EtAskA
50% ol/dellon, Bt P ©
ArE]Qder, AEF2] Y]le] B 4kGilica)ol &
7] Zo 7 ujAl HQe Ao 7 2AHEN 3574
Aol FFE A= 5 m oI5t YAPF Ho] Eazst
k.

2. Qa2 Y opAA HAZ=RE Ao ohE et
%E@%J”i%%ﬁ%EJEﬁlﬂﬂ%i} zpe
AFA] T4 D AT BEAE EAT A1
=22 FAZEE 200~500 m A Fol| @2 %15
% FAFE0] ATt ArdAofA Aotz
9 A FEFEAT A, A9 S A= 28
o7 SRIEr: 22+ A7 A3t &4 HF 28
goll tigk A e R A, AU S e

re L

od 2 H

0

89, S3A A= A= 69, AY-S44 Ah=
b= 14901t AEFor S AdFe
AZHA2HE 0.3 ~ 1.1 kmoll AF D Bx3510

010}
AN AN
3. AagR oA LA TRt Hie] e AEE
o] A FRIS A A A 02 G mX
3 Qe AR Pt dugx AAREH 200
~500 m -] 2%l AHZH(H G A%, 27
A 1]n1]7< 9. gAA A Z) S2g27 wol| A
Falgict. dekgAol AT drnga] AR
200~500 m #ejo] AT} Hekelzlo] o)
270 dgdele

s}

REFERENCE

Chalvatzaki, E., 2012, The effect of dust emissions from
open storage piles to particle ambient concen-

tration and human exposure, Waste Manage., 32,
2456-2468.

Jung, J. H., 2008, Effects of air pollutants on the
health/environmental risk assessment and weath-
ering of stone cultural properties in Gyeongju and
its vicinities, Ph. D. Dissertaion, Daegu Haany
University, Daegu, Republic of Korea.

Jung, J. H., 2012, Health risk assessments and concen-
trations of environmental pollutants in an industrial
complex, Ph. D. Dissertaion, Dongguk University,
Seoul, Republic of Korea.

Jung, J. H., Cho, S. W., Lim, H. S., 2012a, Distribution
characteristics of environmental contaminant at
soil in an Industrial Complex Area, Clean Technol.,
18, 200-208.

Jung, J. H., Oh, L. B., Phee, Y. G., Nam, M. R., Hwang, M.
K., Bang, J. H,, Jeon, S. B., Lee, S. S., Yu, S. D., Kim,
B. S., Yoo, S.]., Lee, K., Lim, H. S., 2015a, Exposure
assessments of environmental contaminants in ansim
briquette fuel complex, Daegu(I) -Effect zone of
environmental pneumoconiosis and fugitive dust-, J.
of Kor. Soc. of Occup. and Env. Hyg., 25, 366-379.

Jung, J. H., Phee, Y. G., Lee, J. J., Oh, L. B., Shon, B. H.,
Lee, H. D., Yoon, M. R., Kim, G. B., Yu, S. D., Min, Y.
S., Lee, K., Lim, H. S., 2015b, Exposure assessments
of environmental contaminants in ansim briquette fuel
complex, Daegu(Il) -Concentration distribution and
exposure characteristics of TSP, PMjo, PM,5, and
heavy metals-, J. of Kor. Soc. of Occup. and Env.
Hyg., 25, 380-391.

Jung, J. H., Phee, Y. G., Shon, B. H., Bae, H. J., Yang, W.
H., Kim, J. Y., Kim, G. B., Choi, J. W., Park, S.J., Lee,
K., Lim, H. S.. 2015c¢, Exposure assessments of en-
vironmental contaminants in ansim briquette fuel
complex, Daegu(Ill) -Contribution and distribution
characteristics of air pollutants according to ele-
mental carbon, crystalline silica, and stable isotope
ratio-, J. of Kor. Soc. of Occup. and Env. Hyg., 25,
392-404.

National Institute of Environmental Research, 2014, A
Study on health hazard evaluation among residents in
fuel complex, Ansim, Daegu. 1-491.

National Institute of Environmental Research, 2010,
The monitoring study on exposure level and bio-
marker of environmental pollutants in the Pohang in-
dustrial complex (5th annual report).

* Professor. Jong-Hyeon Jung
Faculty of Health Science, Daegu Haany University
airgasl@naver.com



	연료단지 진폐증 환자 분포현황 및 노출특성
	Abstract
	1. 서론
	2. 연구 방법
	3. 연구결과 및 고찰
	4. 결론
	REFERENCE


