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SEM-EDX characteristic analysis of mineral airborne particles in coal mine cites

SONG Xiao-yan'?, SHAO Long-yi*, SONG Jian-jun® and CAO Lian-hai'
(1. Institute of Resources and Environment, North China University of Water and Electric Power, Zhengzhou 450045, China; 2.
College of Geoscience and Surveying Engineering, State Key Laboratory of Coal Resources and Safe Mining, China University of Min-
ing and Technology, Beijing 100083, China; 3. Resources and Environment Investigation Center, Henan Bureau of Coalfield Geolo-
gy, Zhengzhou 450003, China)

Abstract: PM,, samples were collected in summer in coal mine cities of Yima, Pingdingshan and Yongcheng,
Henan Province. Scanning electron microscopy (SEM) equipped with X-ray Energy-dispersion spectroscopy
(EDX) was employed to study composition, sources and origins of aerosol particles. The result indicates that,
according to the chemical composition, aerosol particles can be divided into 5 kinds, i.e., “Si-rich”, “Ca-rich”,
“S-rich”, “K-rich” and “Cl-rich” types. Samples from Pingdingshan have abundant Si-rich particles, and their
mineral particles had the lowest sulfatization. Samples from Yongcheng had a moderate degree of sulfatization,
and the alkaline “Ca-rich” carbonate particles were mostly altered into gypsum through sulfatization. Samples
from Yima experienced a very high degree of sulfatization, and certain amounts of mascagnite were formed be-
sides gypsum. In addition, quite a few “K-rich” and “Cl-rich” grains were found in Yima and Yongcheng sam-
ples, respectively, probably attributed to straw-burning activities. Based on the difference in the mineral and

chemical composition of the PM;, samples, it is concluded that alkaline carbonate mineral, high sulfur coal, high
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SO, concentration resulting from straw burning and relatively high air humidity are beneficial to sulfatization of

mineral particles, and sulfate particles have an important effect on the regional climate of coal-mine cities.
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1
Table 1 Description of sampling sites and time
ms ! C % km
1 2008.6.10 11 00~17 00 32.3 20.1 2
2 2008.6.14 9 30~13 30 25.5 75 3
3 2008.5.30~5.31 23 00~01 00 1.1 25.3 27.8 5
4 2008.6.1 11 00~17 00 1.7 35.9 19.6 5
5 2008.5.31~6.1 23 00~01 00 0.7 27.4 37.8 5
6 2008.6.19 12 00~16 18 1.7 31.8 51.1 3
7 2008.6.22~6.23 21 00~3 00 1.1 24.7 74 4
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Fig. 3 Morphologies and EDX spectra of individual mineral particles
a b ¢ d ABCDEFG H EDX

a Pingdingshan sample b and ¢ Yima samples d Yongcheng sample A B C D E F G and H are EDX spectra correspond to the
particles in the SEM image
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