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Abstract

Coal fly ash can be used as a main raw material for the synthesis of zeolites
like molecular sieve type which is widely employed in the ethanol purification unit. The
synthesis begins with the pretreatment of the raw materials to remove some major
impurities, e.g., Fe,03, TiO,, MgO, Ca0, K,O and SOj. This is achieved through the
use of 20% wt hydrochloric acid to wash the fly ash for 2 hours at 80°C (acid washing
step). Then the pretreated fly ash enters the fusion reactor which converts fly ash to
zeolite at the fusion temperature of 550°C with NaOH/CFA mass ratio of 2.25, Si/Al
molar ratio of 4/6. The Si/Al ratio is adjusted by adding Al,O; to the pretreated raw
material. The fusion product is further crystallized at 80°C for 4 h where Zeolite type A
is obtained with the vyield in the range of 63-73%. This zeolite has a higher water
adsorption capacity than that of the commercial grade molecular sieve. Under ten
adsorption testing cycles at 85°C, high ethanol purity (99%) can still be achieved without
the deactivation observed. For the pilot scale production, Zeolite in the phase of sodium
aluminum silicate hydrate is synthesized in the reactor volume of 100L, each batch with
2 kg of CFA. This gives the yield in the range of 71-74%. Regarding the water
adsorption performance, the synthesized zeolite by this pilot apparatus provides lower
adsorption performance than the commercial grade molecular sieve. However, an
economic analysis demonstrates that the total expense per batch of zeolite synthesized
by pilot scale is relatively low when compared with commercial grade molecular sieve

cost.



