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Abstract . Thermogravimetry was applied to the investigation of Donetz bituminous coals formed under low-reduced (LRC) and reduced (RC) condi-
tions. Thermokinetic analysis has demonstrated that thermal decomposition of the RC coal samples proceeds more intensely than for the LRC samples.
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Introduction

It is well known that the properties of coal depend on its
genetic type, rank level, and petrographic composition.
One of the most important genetic features of coal is
its susceptibility to vitrinite reduction. This property has
rarely been investigated and consequently has not been
adequately described. However, this does not affect the
International Coal Classification. The reductivity of vit-
rinite depends on the facies to which the coal belongs.
Coal facies can be described as alluvial or marine, where
deposits are laid down in swamp lakes, ponds, rivers, or
seas.

Coals deposited in brackish marine areas are character-
ized by distinct properties: high proportions of hydrogen,
nitrogen, and sulphur, and the presence of fine crystalline
pyrite concretions (Teichmüller 1974, Matsenko 1984,
Volkova and Bogdanova 1989; Marinov et al. 2000a;
Marinov et al. 2000b). The structure and reactivity of these
coals have not yet been thoroughly studied because their
high sulphur content is a serious problem for their utilisa-
tion. This is also a problem for Donetz Basin coals, which
are associated with polyfacies deposits.

In earlier studies, pyrolysis in water vapour at atmo-
spheric pressure (Minkova et al. 1991) was applied to the
investigation of Donetz coals of different genetic types
by reductivity. It has been shown that ether -O- and
thioether -S- bonds dominate in the reduced coals (RC)
and in semi-cokes prepared from such samples, i.e. they
have interconnected structures that correspond to the ag-
glutinate material. In contrast, the aforementioned bonds
are destroyed during the heating of low reduced coals
(LRC), while semi-cokes with high values of specific
surface area (adsorbents) are formed (Marinov et al.
2000a).

The purpose of the present paper is a detailed study of
the kinetics of RC and LRC coals during pyrolysis, through
the use of thermogravimetry. We further wish to elucidate
the utility of thermokinetic analysis for the determination
of coal genetic type.

Materials and methods

Samples of reduced and low reduced coals were collected
from neighbouring coal seams of the Donetz Basin (the dis-
tances between which were less than 100 m). Coal reducti-
vity was estimated by inspecting the seam roof character.
The content of finely crystalline pyrite in the coal samples
was also determined. The petrographic, proximate and ulti-
mate analysis of the samples, including the total (St), organic
(So), pyritic (Sp), and sulphate (Ss) sulphur were determined
according to standard procedures. A selective catalytic de-
composition was applied to determine the proportion of
non-thiophenic sulphur (Sn-t) (Marinov et al. 2000b).

Thermogravimetric analyses were performed in an
OD-103 Derivatograph. The initial weight of the sample
was close to 300 mg, and the heating rate was 10 K . min–1

under an argon atmosphere (flow rate 2.6 cm3 . s–1). Plati-
num crucibles with covers were used. The samples were
heated from ambient temperature to 1073 K. Temperatures
and mass losses were recorded as TG and DTG curves on
light-sensitive paper.

Two types of thermokinetic models were used for this
analysis:
1. a kinetic and diffusion model (Mianowski and Radko

1995, Radko and Mianowski 1998) used for determi-
ning the Arrhenius equation parameters in the conven-
tional kinetic and diffusion area,

2. a three-parameter model (Mianowski 2000, 2001).
This comparative analysis makes use of the following

assumptions:
The value of the average reaction rate is calculated as:
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After integrating (Błażejowski 1984), this can be
formed into: (2)
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