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Abstract -Results are reported from a project funded by the RFCS Programme of the European
Union. The aim is to investigate, experimentally and by modeling, the production of fine char and ash
particles during co-combustion of coal with wastes and biofuels in circulating fluidized bed. Work was
undertaken at installations of different scales. Polish and Colombian coals were base fuels. The
additional fuels were two sewage sludges. Bed temperature, feeding system, sand particle size,
devolatilisation behaviour and char burn-out were studied to verify their influence on the fine particle
production. Modeling was also carried out to understand the mechanisms of fragmentation and
attrition. Samples from bed and cyclone were collected to determine particle size distributions.

Introduction

Co-combustion of wastes and biomass with coal contributes to reduction of the effective
emissions of greenhouse gases and to recover the energy of wastes. Co-combustion works
well, but the heterogeneous nature of the added fuels may have unexpected consequences.
The research work undertaken focuses on the role of the particle size distribution in
circulating fluidized bed (CFB) combustors, its dependence on size diminution by attrition
and the possibly increased particle concentration and heat transfer in the riser, which in tum
affects steam cycle operation and other processes. CFB is a suitable technology for co
combustion, but there are problems that remain to be overcome, such as bed particle
management. The size distribution of the bed material can be affected by the properties of the
added fuel. Even in mono-combustion problems related to the size distribution of the bed
material occur: several recently erected CFB boilers had to be modified because of deviations
from the desired particle size distribution, Muschelknautz and Muschelknautz (1999).
The operating conditions of a CFB combustor strongly influence the particle behaviour
and have to be considered in order to predict the extent of diminution. During combustion
particles are subjected to physical forces due to the continuous movement of the fuel
particles in an inert bed material, leading to the production of fines by attrition. This situation
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