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This work studies the catalytic dehydration of ethanol to produce ethylene
using a SUZ-4 zeolite catalyst composed of rice husk ash-based silicon dioxide. The
study involves three main parts. Firstly, a hydrothermal technique was carried out for
synthesis of SUZ-4 zeolite. The prepared amorphous rice husk ash-based silicon
dioxide was used as one source of material. The effect of the molar ratio of rice husk
ash (R) to silica solution (S) of OR:100S, 25R:75S, 50R:50S, 75R:25S, and 100R:0S,
the time under hydrothermal conditions within the range of 1-7 days, and the
hydrothermal temperature of 120-150°C were investigated. The catalytic dehydration
reaction of ethanol to produce ethylene using prepared zeolites was tested in the
second part. The objective of this part is to observe the effect of the variation of the
reaction temperature, ratio of catalyst weight to molar fed ethanol, time on stream,
and cycle time of catalyst regeneration on catalytic activity. Then, the preliminary
study of process simulation was applied to ethylene production in a commercial scale
coded using the visual basic application (VBA) in Microsoft Excel.

From the experimental results, it was found that the SUZ-4 zeolite is formed

from all molar ratios of rice husk ash to silica solution under the conditions of



hydrothermal processing at 150°C for 4 days. All synthesized SUZ-4 zeolites have
structure in micropore, weak acidic surface chemistry, and needle like crystal
structure. The condition of the molar ratio of 50R:50S gave the SUZ-4 zeolite with
the highest of SUZ-4 crystallinity and micropore volume. The molar ratio of 50R:50S
was tested for the effect of hydrothermal time and temperature. It was observed that
the SUZ-4 zeolite initially formed either at the condition of hydrothermal time of 2
days at a temperature 150°C or hydrothermal time 4 days at a temperature 130°C. In
the second part, this synthesized zeolite was observed to be the optimum catalyst for
the catalytic dehydration of ethanol to produce ethylene at 300°C, with resulting of
conversion of ethanol 99.75% and yield of ethylene 81.28%. The optimum of the ratio
of catalyst weight to molar fed ethanol was found at 4.69 gcar/mmolggano.min™. For
the extended reaction time, 65 hours, there is a 18.03% reduction for yield of
ethylene. This used zeolite was then regenerated and further used for 4 cycles and
total time of 129 hours, resulting in the yield of ethylene decreasing to the range of
70-80%. The result of process simulation for an annual production capacity of
ethylene 200,000 tons with a specified conversion of ethanol 90% gave the energy

index for the reactor section of 1081.34 kcal/KJetnyiene:
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