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Zeolite NaY is a crystalline microporous aluminosilicate material with faujasite
(FAU) structure. It has been used in many applications such as adsorption, separation,
and catalysis. Zeolite NaY is generally synthesized by a conventional hydrothermal
method (CH) which is time-consuming. To shorten the synthesis time, microwave-
assisted hydrothermal method (MH) is an alternative approach which has a fast heating
rate and homogeneous heat. although, the fast synthesis of NaY is achieved by the MH
method, the zeolite stability in the practical utilization as catalyst support or other
applications becomes a crucial concern. Therefore, this work aims to compare the
feasibility of NaY-MH with NaY-CH as base catalyst supports in the applications of
aqueous (isomerization of glucose to fructose) and non-aqueous (transesterification of
glyceryl trioctanoate) reactions. The catalysts in an aqueous system are 10Mg/NaY-MH
and 10Mg/NaY-CH with 10%wt of magnesium and those in a non-aqueous system are
8K/NaY-MH and 8K/NaY-CH with 8%wt of potassium. Those catalysts were prepared
by incipient wetness impregnation of magnesium nitrate and potassium acetate followed

by calcination. Subsequently, the supports and catalysts were characterized by various



v

techniques including SEM, XRD, FTIR, in situ XRD and CO2-TPD to understand
morphology, phase, functional groups, thermal stability, and basicity. The NaY-MH
crystallized at 100 °C for 2 h has a smaller particle size and lower crystallinity than
NaY-CH crystallized at 100 °C for 24 h. After loaded with magnesium and potassium,
the crystallinities of the NaY-CH and the NaY-MH decrease. Moreover, the basicities
of the catalysts containing either magnesium or potassium are higher than those of
the bare zeolites.

When tested in the isomerization of glucose to fructose, the 10Mg/NaY-CH and
10Mg/NaY-MH catalysts provide nearly similar fructose yields namely, 28.81% and
31.25%. However, both catalysts deactivate in the next run. In transesterification of
glyceryl trioctanoate, the 8K/NaY-CH and 8K/NaY-MH give similar biodiesel yields
namely, 46.8% and 43.8% due to similar basicity. In conclusion, NaY-MH is

interchangeable with NaY-CH due to similar properties and shorter crystallization time.
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