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Fig. 1. Distribution of coalrank in Pingdingshan-Xinggong coalfield.
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Table 1. Characteristic infrared vibrational frequency of varicus

ranks of coals in the Pingdingshan--Xinggong coalfield
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PETROLOGICAL CHARACTERISTICS OF COALS IN
DIFFERENT METAMORPHIC RANKS IN THE
PINGDINGSHAN-XINGONG COALFIELD,
HENAN PROVINCE

Tang Yalan

Minimyg Depursicent, Beijing University o} lron usnd Steel Technolugy, Beijing)

Abstract

The matamorphism of Carboniferous-Permian Pingdingshan, Yuxian, Xinmi
and Xiaggong coalfields shows zoned distribution, i.e., the coal rank grows
higher from: south to north in oxder of gas coal, fat coal, coking coal, lean coal,
meager coz! and anthracite coal. Various experimental tests have been made
on coaj in different metamorphic ranks, which inciude hand specimen exami-
nation and microscopic study, determnination of physical properties, chemical
analysis, X-ray diffraction, infrared spectroscopy and electron spin resomance,
On such a basis, a series of characteristics shown by coal in different meta-
morphic ranks during the coalification are described with the variation regu-
larities discussed. It is demonstrated that the coalification is an irreversible
progressive process in which aromatic compounds are gradually concentrated
through the unceasing splitting of other compouds. The variation in internal
structures of the coal leads to the corresponding change in physical-chemical
properties and petrological characteristics of the coal. With the evolution of
coal from low rank to high rank, the free radical concentration becomes hig-
her, the characteristic vibrations of aliphatic structures in infrared spectra are

considerably reduced or even disappear, the ratio of alipbatic to aromatic fra-
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ction decreases,the coal nuclei grow larger in size,the distance between lamel~
lae of aromatic structures is reduced, the contents of volatile components and
hydrogen decrease, the hydrogen/carbon atomic ratio gets lower, and the
aromaticity increascs. With the increase in reflectivity of coal, the surface
color and reflection color of the vitrinite group becme lighter, the powder co-
lor and transmission color grow darker, and the luster gets intemnsified. The he-
ightening of coal rank also causes a gradual decrease in the size of coal nuclei
and the regularization of the arrangement parallel to the lamellae in the con-
centrated aromatic clusters, thus resulting in the intensification of anisotropy
of coal as well as the increase in the value of R3.: —R&i. and the vichers
microhardness and density of the vitrinite. In addition, the free radical concen-
tration, the indices of coal nuclei and the aromaticity, which all reflect inter-
nal structural characteristics of the coal, tend to decrease after progressively
rising to the maximum. In contrast, the ratio of aliphatic to arematic fractions
tends to increase after being gradually reduced to the minimum. With the evo-
lution of coalification, the association and content of clay minerals in country

rocks also show corresponding changes





