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NOPPHAWAN BUNTHIAM : BASE PROPERTY OF POTASSIUM
SUPPORTED ON SBA-15 LOADED WITH ALUMINIUM OXIDE AND
ALUMINIUM-LANTHANUM OXIDE AND THEIR PERFORMANCE IN
TRANSESTERIFICATION. THESIS ADVISOR : PROF. JATUPORN

WITTAYAKUN, Ph.D. 90 PP.

SBA-15/POTASSIUM/BASE MATERIAL/X-RAY ABSORPTION/

METHYLBUTYNOL CATALYTIC CONVERSION/TRANSESTERIFICATION

This thesis studies the base properties of potassium fluoride (KF) and iodide
(KI) on two supports, including SBA-15 loaded with aluminium oxide (Al203/SBA-15)
and aluminium-lanthanum oxide (Al203-La;O3/SBA-15). The prepared materials are

tested in transesterification of glyceryl trioctanoate.

A direct loading of potassium on SBA-15 causes a collapse of SBA-15 structure.
Thus, SBA-15 is loaded with Al,O3 by wetness impregnation and used as a support for
potassium. KF and KI are loaded on AlbO3/SBA-15 by wetness impregnation and
followed by calcination at 500°C. KF and KI are selected as potassium precursors
because of their good catalytic activity in transesterification - when supporting in Al,Os.
The structures of materials are analyzed by X-ray diffraction (XRD) and N> adsorption-
desorption. Phases of potassium on the supports are investigated by X-ray absorption
near edge spectroscopy (XANES). The basicity is studied by methylbutynol (MBOH)
catalytic conversion. KF/Al,O3/SBA-15 results in SBA-15 structure and mesopores
collapse. Conversely, KI/Al,O3/SBA-15 retains the mesoporous character, although
partial destruction occurs. KI/Al,O3/SBA-15 has slightly higher basicity than KF/

Al,O3/SBA-15 with 20% conversion of MBOH.



v

To improve the basicity, lanthanum oxide (Laz0s3) is introduced to the support
with Al,O3, because it could generate superbasic sites. KF and KI are loaded on Al,O3-
Lay03/SBA-15 and calcined at 350 and 500°C. SBA-15 mesostructure is destroyed
severely in KF/Al,03-Lax03/SBA-15. The mesopores retains in KI/Al,03-La;03/SBA-
15, although the loaded K1 plugs the pores. KF/Al,03-La;03/SBA-15 calcined at 350°C
gives 50% conversion of MBOH and the basicity decreases upon calcination at 500°C,
resulting from more collapse of the support. KI/Al,03-La;03/SBA-15 calcined at
350°C has high basicity with MBOH conversion of 97.5% over time on stream.
KI/Al,03-La;03/SBA-15 calcined at 500°C deactivates over time on stream as a result
of more potassium oxide phase. Loaded La;O3 on the support significantly improves

the basicity of materials.

All materials are tested in the transesterification reaction. Both K/Al,O3/SBA-
15 and K/ALOs3-La;O3/SBA-15 are not active in this reaction. K/Al,O3/SBA-15
provides low catalytic performance due to low basicity. For K/Al>O3-Lay03/SBA-15, it
contains high basicity, but La;Os converts to Lax(COz3)3, resulting in low catalytic

performance.
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