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A B S T R AC T

A nickel filter for hot gas cleaning was successfully fabricated by pressing micron-size nickel
powder. The deposition of the alumina coating on nickel powder having a particle size distribution of 2 to 10 μm is the first step in the fabrication procedure. The raw nickel powder and
alumina modified nickel powder were pressed in a cylindrical metal mold under a pressure of
42 MPa and then heat treated in the temperature ranges of 450–900°C and 1100–1400°C, respectively, for 10 h in pure hydrogen to endow them with thermal stability and mechanical strength.
SEM, mercury porosimetry and the air permeation test showed that the alumina coating on the
surface of the nickel powder hindered the sintering and agglomeration of nickel up to 1200°C,
while the pore structure of the un-modified nickel filter was destroyed at 550°C. We believe that
the nickel filter developed herein could be applied not only to high temperature processes, such
as solid fuel gasification for the reliable and environmentally sound operation of subsequent
processes, but also provide energy savings and more effective whole process optimization.
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1. Introduction
High temperature gas cleaning is one of the most
promising technologies, because it can potentially
achieve substantial energy savings and provide more
effective whole process optimization. This means that
the installation of a high temperature gas cleaning process can protect the subsequent parts of the system,
such as condensation equipment, heat exchangers and/
or wet scrubbers. Some potentially applicable processes
for high temperature gas cleaning are shown in Table 1.
Among these processes, the gasification process for
solid fuels, such as coal, biomass and waste, has attracted
a great deal of attention, because of the recent increase in
the price of oil and (the problems posed by°C) greenhouse
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gases. The gas produced by the solid fuel gasification process consists of hydrogen, carbon monoxide and hydrocarbons and can be used as a fuel in molten carbonate fuel
cells (MCFCs) and gas turbines or as a raw material for
the synthesis of hydrocarbons, i.e., methanol, liquefied
petroleum gas (LPG), gasoline, etc. [15–19]. However,
apart from the main gas components, i.e., N2, H2, CO, CO2,
H2O and CH4, the product gas from the gasifier contains
several impurities, such as particles, tars, alkalis (Na, K),
nitrogen compounds and sulfur compounds. [2,15,20,21].
The particles are especially likely to result in plugging, the
abrasion of downstream equipment and environmental
pollution. Even though a large portion of these particles
are of micron size in terms of their mass distribution, the
number of sub-micron size particles is quite high. Thorough gas cleaning of the gasification gas is therefore essential for reliable and environmentally sound operation [22].
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