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[ Abstract ] Background and objective The high incidence of lung cancer in Xuanwei, China, has become an im-
portant restricting factor for livelihood development, thus exerting local social and economic impacts. Coal is the main fuel of
the local community and also the main source of indoor pollution. This study aims to explore the coal combustion inhalable
fine particulate matter (PM2.5) and its component output differences in different areas of Xuanwei, Yunnan. Moreover, the aim
of this study is to investigate the relationship between inhalation of fine particles and high incidence of local lung cancer. Meth-
ods For combustion test, coal mines designated as C1, K7 and M30 were collected from LaoLin Colliery of Laibing Town,
Huchang Colliery of Baoshan Town, and Taiping Colliery of Wenxing Town in Xuanwei, respectively. PM2.5 of indoor air was
weighed, analyzed for elemental composition, and morphologically compared. The pathological specimen of lung cancer pa-
tients in Xuanwei who underwent operation was observed through electron microscope. Results The PM2.5 concentrations in
indoor air were (8.244 +1.460) mg/m? (C1), (5.066£0.984) mg/m> (K7), and (5.071£1.460) mg/m> (M30). The differences

among pairwise comparisons were statistically significant (P=0.029). The filter impurities of C1 coal seam primarily include
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Si- and O-enriched compounds. Moreover, three membranes that comprised other elements, including C, S, and Si, were ob-

served. These membranes were evident from the aggregation of silica and a Ca-Al membrane. Compared with that of other coal

seams, C1 coal generated a mass of impurities, in which several particles have irregular shape. We found nanoscale fine particles

in some specimens of Xuanwei lung cancer patients. Conclusion The produced combustion of C1 coal was different from that

of K7 and M30 coal. PM2.5 composition may be associated with the high local incidence of lung cancer.

[ Key words ] Lung neoplasms; Xuanwei; Fine particulate matter
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Fig 1 XRF results. A: Result of the C1 Coal combustion products XRF; B: Result of the K7 Coal combustion products XRF; C: Result of the M30 Coal

combustion products XRF. XRF: X-ray fluorescence spectrometry.

B 2 XRDER., A C1EEXRDIMER ; B : KTHEEXRDIEM LR ; C - M30EEXRDIEM LR,
Fig 2 XRD results. A: C1 coal XRD test results; B: K7 coal XRD test results; C: M30 coal XRD test results.
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Fig 3 Respirable particulate matter pictures. A: Ethylene perchloride membrane on intercept C1 coal burning particulate matter (X 1,500); B: Eth-
ylene perchloride membrane on intercept K7 coal burning particulate matter (X 1,500); C: Ethylene perchloride membrane on intercept M30 coal

HRERERERERE
www.lungca.org

burning particulate matter (X 1,500).



* 406 o i 22 20 154E 7 A5 18555 71 Chin J Lung Cancer, July 2015, Vol.18, No.7

KAEfE, T2 TRAMSHLMMZN, B warh s RARRE R 2 O b 5 2= 1 FUh i r

KN (FEl6) . 1A IK AR ) A R LA AL RS B 4
POAIE R ABFTEAE AR R e i e X 7 g CLARE
3 e J2 BRI FRI AT A R it 38 AP gt DX A B i 114 T

W ARG FEE W o 0 4 R AR DR T T R S
il EL A T 2 2 A R AL R SRR A B, AR, R AT AR AN ] o AN [

4 BB, A QIBRYESR (X10,000) ; B: K7EH#/ES (X10,000) ; C: M30FH AR (X10,000) .
Fig 4 Particle board looks. A: C1 particle board looks; B: K7 particle board looks; C: M30 particle board looks.
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Fig 5 Silica particles. A: After purification filter membrane (C1 coal) of silicon dioxide particles (X 40,000); B: Bureau of silica particles (< 100,000); C:
TEM, EDX (C1).
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Fig 6 The fine particulate matter of lung. A: Lung cancer electron micrographs of laibin town Xuanwei; B: Partial picture of fine particulate matter; C:
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