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ABSTRACT

Based on the samples and their geological settings from more than twenty coal districts in P.
R. china, the author has made an investigation on the micropetrology and structural evolution of
high-rank coals comprehensively with the methods of micrometry and geochemistry. The scheme
of the nomenclature and classification of high-rank coal macerals, in which some new macerals or
submacerals were included, was suggested; the developed ways of the reflectance of the macerals
and some geological factors were further discussed; the “jumped”and “differentical ” characteris-
tics of the evolution of the physical and chemical structures of the macerals and its mechanism were
explored, and the notion on the differential coalification was advanced; the concept, pattern, path
and essence of the making—up and its special mechanism for the evolution of high-rank coals were
gone further into; the developed stages of high-rank coals was divided; and the natural classifica-
tioin of pore structure were inquired, and so on.

Key words: high-rank coal, micropetrology, coal structure, coalification jump and stag'e.

differential coalification, coalificational mechanism
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MICROPETROLOGY AND STRUCTURAL
EVOLUTION OF HIGH-RANK COALS IN P. R. CHINA

(Detailed Abstract)

An investigaticn has been made on the micropetrology and structural evolution of high -
rank coals comprehensively with the methods of micrometry and geochmistry, based on the
samples and their geological setting from more than twenty coal districts in P. R. china.

1. Systematical method for the evaluation of high-rank coal micropetrology

The Scheme of the Nomenclature and Classification of Chinese High-rank Coal Macerals,
in which the stages of the coalification was emphasized in combination with the origin and the
optical properties of the macerals, was established, and the macerals were classified into three
evolving stages and three maceral groups.

A new maceral, meta-secondinite, which includes all the submacerals formed during the
coalification, was suggested. The traditional concepts of “micrinite” and “exudatinite” were
emended, and the formulation of “rank macrinite” and “rank fusinite” was cast aside.

2. Developing pathes of the reflectance of high-rank coal macerals

There exsited six remarkably develeping parts during the evolution of high-rank coal
reflectance. Based on those, three main coalification stages, successively named as meta-ex-
initic, meta-vitrinitic and meta-inertinitic ones, were distinguished. The coalification of
high-rank coals started at desmocollinite maximum reflectance (DC Romax) 2- 1% ,and ended
at 10. 5%DC Rouaxe |

The reflectance of the macerals was influenced distinctly by the region and stratigraphic
horizon in which the seams occured, the type of maceral, and the microenvironments in which
the macerals exsited. The facts that the inversion of the barkinite Ry, moved up at 4. 0% DC
Remax and that the inversion of macrinite Ruma. occured at 8. 0% DC Ryeewere revealed. The
10. 5% DC Runex is not the end of the coalification to meta-inertinite. There was the equivalent
between every pair of the corresponding reflectance parameters of (meta-) telocollinite and
(meta-) desmocollinite.

3. Jumps and stages of the evolution of the spatial (physical )and chemical structures
for the high-rank coals .

There occured six jumpes of the development of the coal structures, which leaded to three
stages and five substages during the coalification. Basing upon those, the authors recommend-
ed the Scheme of the Classification of the Coalificatitojn Stages for Chinese High-rank Coals.

The stages were controlled by the mechanism of the devolopment of coal molecular
strustures, and the jumpes implied the significant transformation of the mechanism. The
aromatizaton dominated during the coalification of hype-anthracite. the ring condensauion dur:
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ing meso-anthracite, and the making-up during meta-anthracite.

4. Differential coalification of high-rank coals

The evolution of high-rank coals were associated closely with the paleogeothermal history,
the coal reducibility and the coal-forming plants, that is to say, it was controled by the condi-
tiones of peat-forming and coalificational environments. The effect of the differences among
the peat-forming envircnments on the evolution exsited obviously in the hypo-anthracite, and
that among the coalificational enviroments became increassingly distinct to the meso-anthracite
and occured notably in the meta-anthracite.

The coals formed under hyper- or super-paleogeothermal fieldes, those with strong re-
ducibility and the macerals with rich lipoid compounds showed the advanced thrend of evolu-
tion. The development of the coalification wouldn't be impeded by the static pressure (buried
effect derived from the overlying sediments) in nature, by contrast, might be promoted. The
remarklbly differencial evolution between the same type of the macerals in the same sample was
resulted in due to the differences between the stress and /or the geochemical micro-enviro-
ments in which the macerals ocuured.

5. Making up :a special mechanism of the coalification of high-rank coals

The making-up acted extensively on the coals of the post-hypo-anthracite stage, and
turned into the primary mechanism for the development of the basic structural units (BSU)of
the hyper-anthracite. There exsited three models of the making-up, namely, linkup , makeup
and pileup, which played an important role respectively in the different stages of the
development of high-rank coals.

The making-up might be brought off by way of the depolymerization-making-up »which
might be underway under the pressure, specially tectonic stress, and might be also siginificant-
ly promated by the paleogeothermal flows. Consequently, the making-up is a dynamochemical
function.

6. On some relative aspects

There exsited widespreadly the “coalification inequilibrium ”"in Chineses high-rank coals,
which was brought out by the hyper- or super-paleogeothermal fields that the coals had under-
gone. The conditiones in which the inversion of the minimum reflectance of the macerals
(Roia)took place must be that the BSU stacked height developed to a minimum and the Rimaxdn
itself to more than 6%. The Classification of the Pore Diameter of High-rank Coals was sug-
gested. The contents of the organic elements and the volatile yield of coal mightn't be appropri-
at to being used as the rank parameters for the high-rank coals because they were affected
largely by the regions and horizones in which the coals occured, and, by contrast, the maxi-
mum reflectance of the (meta-) vitrinite cotild be a excellant one. The parameters on the
anisotropy of the (meta-) vitrinite reflectance could be taken as the quanlitative indicators of
the coal seam strain, but some further investigation in theroy would need still to be made on

whether or not they could be considered as the quantitative ones.
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