
Chapter 1
Introduction

Coal is the fossil fuel with the most uniform distribution worldwide. But the coal
quality differs significantly depending on the region. The suitability of coals for fuel
or non-fuel use is basically governed by their characteristics. The key process for
non-fuel coal utilization is syngas production by coal gasification. The selection of
the most appropriate coal conversion pathway also depends on the local site con-
ditions and the prospective markets for the products considered.

The present study focuses on the evaluation of economically feasible applica-
tions for high-ash coals from Russian coal districts. The most promising use for
such coals is the production of chemicals with high added value. This is mainly
caused by the specific geographical position of the coal districts. They are located
far away from large industrial centres. Thus, local demand for power production is
relatively low and the specific transport costs should be minimized due to the long
transport distances.

The study is structured as follows. Firstly, an overview of the basic gasification
technologies is given, together with a discussion of the main requirements to select
an appropriate coal for the given gasification technology. In addition, concepts for
combined fuel and non-fuel coal utilization (Annex concepts) are presented. Such
concepts enable significant cost savings in CAPEX and OPEX due to the synergy
effects between a coal-fired power station and an affiliated coal chemistry plant.
After that, an overview of the economically most important routes for syngas
conversion will be given. The applicability of the technologies considered for the
syngas production and utilization will be discussed taking into account technical
and economic aspects. Finally, the most appropriate overall process chains were
selected and subsequently used to calculate material and energy balances as well as
economic parameters.

Finally, a general assessment is given of the potential application for non-fuel
coal utilization under the specific economic conditions in Russia. The main focus is
on high-ash coals, since the conversion of these coals into valuable products seems
to be economically more feasible than directly selling the unrefined coal, due to the
high specific transportation costs in the latter case.
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