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Abstract

Project Code: MRG4880095

Project Title: Preparation of pure rice bran wax and biodiesel from rice bran wax by

transesterification

Investigator: Asst. Prof. Dr. Kornkanok Aryusuk, King Mongkut's University of
Technology Thonburi

E-mail Address: kornkanok.ary@.ac.th, ayusuk@yahoo.com

Project Period: 16 March 2009 - 15 September 2011

Rice bran wax (RBW) is a low value co-product from dewaxing step of rice bran
oil (RBO) refinery. Crude RBW from refineries in Thailand had only 20-40% of the wax
ester. The major impurity was triglyceride (TG). Selective transesterification of crude
RBW at room temperature was proposed for preparation of the pure wax.
Transesterifications were performed by using NaOH or KOH as catalyst with 1:30 molar
ratio of crude RBW to ethanol. With these conditions, only glycerides were
transesterified to fatty acid ethyl ester (FAEE) and the reactions were completed within
5 min. The properties of the obtained pure RBW were met the RBW specification of
USFDA approval for food application. Based on the iodine value and cetane index, the
obtained FAEE met Thai biodiesel specification (the same as EN standard). However,
viscosity of the FAEE was slightly higher than the Thai biodiesel specification. This

might be due to a small contamination of the wax in the FAEE.

Purification of RBW requires a rapid and reliable method of analysis. The high
performance size exclusion liquid chromatography (HPSEC) using 100-A Phenogel
column with modified mobile phase was used for characterization and quantification of
the crude wax and reaction products. Degree swellings of the gel matrix were controlled
by isooctane—toluene mobile phase ratio. With pure toluene as the mobile phase, the
gel matrix is fully swollen. Wax and TG could not be separated. With 65:35 (v/v) of
isooctane-toluene, wax and TG as well as other lipids were baseline separated. The
separation of lipids could be completed in a single with the total analysis time less than

15 min.
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