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ABSTRACT

Project Code : MRG5280113

Project Title : Study on three-component mixed oxides as heterogeneous base catalysts for

synthesis of oleochemicals

Investigator : Assistant Professor Chawalit Ngamcharussrivichai, Ph.D.
Department of Chemical Technology, Faculty of Science

Chulalongkorn University

E-mail Address : Chawalit.Ng@Chula.ac.th

Project Period : 2 years

The present project has investigated preparation and characterization of Ca-based
mixed metal oxides as heterogeneous base catalysts for transesterification of palm kernel oil
with methanol at 60 °C and 1 atm. The study was divided into 2 parts according to the catalyst
preparation methods; 1) The catalysts attained by calcination of natural calcium compounds at
temperatures between 600 and 900 °C and 2) the catalysts prepared by precipitation of a
solution of Ca mixed with other two metals selected from Mg, Ba, Zn and Al The
characterization of the catalysts was carried out by using several techniques, including powder
X-ray diffraction (XRD), N, adsorption-desorption measurement, thermogravimetric/differential
thermal analysis (TG/DTA), X-ray fluorescence spectroscopy (XRF), scanning electron
microscopy (SEM) and temperature-programmed desorption (TPD) of CO,. It was found that,
for the natural calcium compounds, dolomite calcined at 800 °C gave the highest yield of
methyl esters. On the other hand, the mixed oxide of Ca, Mg and Zn (CaMgZn) was the most
active catalyst synthesized by the co-precipitation method. The catalytic performance was
strongly dependent on the amount of basic sites. CaO was catalytically active site responsible
for the transesterification of palm kernel oil with methanol. The molar ratio of CO32_/OH_ and the
calcination temperature for the precipitate were important parameters for the preparation of

highly active CaMgZn mixed oxide.
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