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ABSTRACT

Optimum conditions for zeolite synthesis via heat treatment process are
studied. Used raw materials compose of combustion by-products; bottom ash, fly ash
and rice husk ash. Influence of synthesis parameters such as types and concentrations
of alkaline solution, liquid/solid ratio, SiO,/A1;O; ratio, particle size of raw materials
and synthesis method are investigated. Temperature, pressure and time are varied for
each synthesis method. The synthesized zeolites are characterized in terms of
mineralogy, morphology, particle size, specific surface area, pore size and volume,
cation exchange capacity and heavy metal ion exchange.

Optimum conditions when bottom ash is used as starting material are 8:1 ratio

of 5SM KOH solution to bottom ash and 100°C and 1 atm for 24 h refluxing condition.
Bottom ash used has Si0,/Al,O; ratio of 1.8 and particle size of 23um at volume
mean diameter (Dyg3)). The resulting zeolites are phillipsite-K and potassium
aluminum silicate hydrate. When using fly ash, 8:1 ratio of 3M NaOH solution to fly
ash and same refluxing conditions with those of bottom ash are the optimum
conditions. Fly ash used has SiO»/ALO; ratio of 1.8 and particle size of 19um at
Dy 3). The resulting zeolite is sodalite. Yield of the synthesis using bottom ash and fly
ash is 95-98%. On the other hand, when rice husk ash is used, the optimum conditions

are 4:1 ratio of 3M NaOH solution to rice husk ash and 130°C and 1.5 atm for 4 h
autoclaved conditions. AI(OH)3 is added in this case to obtain SiO,/Al,O; of 1.50.

Rice husk ash used has particle size of 59um at Dyy3;. The synthesized product is
zeolite P1 which is obtained at 45-50% yield. Therefore, it can be obviously seen that
the types of resulting zeolites strongly depend on the aforementioned synthesis
parameters.

The ammonium ion exchange capacity (CEC) of the synthesized zeolites form
bottomn ash, fly ash and rice husk ash are 151-158, 46-48 and 63-66 meq/100g zeolite,
respectively. The ions exchange efficiency with heavy metal, i.e. cadmium, nickel and
silver, of all resulting zeolites is in the range of 74-99%.



