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The purpose of this research is to study the technical feasibility of using RDF
as a co-fuel in the ceramic industry. This was attained through the study of 1) fuel
properties and RDF-3 processing by using SUT-MBT, 2} technology and RDF testing of
ceramic kiln, 3) the design and construction of the combustion furnace, Including
performance testing during co-firing with the ceramic kiln. The research was hegun by
bringing MSW from local administrative organizations nearby. The fuel properties were
analyzed and processed into RDF-3 using SUT-MBT, followed by the design and
construction of a furnace along with subsequent performance testing. The study
showed that the fuel processing of RDF-3 led to a light plastic content of 90 wt. %,
constituting 70 wt. % d.b. of the total RDF-2. Additionally, RDF-2 exhibited a higher
heating value of (HHV) of 25,790 ki/kg. The studied ceramic kiln is a down-draft kiln
with a combustion charnber of approximately 9 m?, utilizing dry firewood as its sole
fuel source. During the test involving RDF-3 co-firing with firewood, it was observed
that both fuel and energy consumption decreased in comparison to using pure
firewood. Combustion at the desired temperature reached its peak at 970°C, but the
flue gas exhibited an 82% decrease in Oz Conversely, the use of RDF-3 led to an
increase in CO levels. CO;, SO,, and NO, showed no significant differences, meeting all
reguired parameters. The combustion efficiency of pure firewood was 99.92%, whereas
with RDF-3 as a co-fuel, it was 99.47%. Tne results of the design and construction of
the furnace revealed a fixed bed direct combustion furnace with a size of 0.43 m®. It
could incorporate mixed fuel feed in the same direction as air, with an air requirement
of 1,079 m’/h. The furnace's performance was assessed during co-firing scenarios with
RDF-3 at 0%, 10%, 20%, and 30%, along with wood chips. The study demonstrates
that an increase in RDF-3 feed resulted in a decrease in both fuel and energy

consumption. At RDF-3 20%, the flue gas temperature exhibited the least fluctuation,



measuring 963 = 53°C, meeting all flue gas parameters. The combustion efficiency
ranged from 99.71% to 99.80%. Subsequently, employing an 80:20 co-firing ratio with
the ceramic kitn achieved a maximum temperature of 931°C, meeting all flue gas
parameters, and attaining a combustion efficiency of 99.84%. In conclusion, RDF can

be technically utilized with a ceramic kiln using the constructed furnace.
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