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KINETIC STUDY OF BIODIESEL PRODUCTION USING CHOLINE HYDROXIDE AS
CATALYST

Khadidja Hachemane', Mehdi Adjdir?>, Ana Queiroz', Antonio Ribeiro!, Paulo Brito!"
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253 Braganga, Portugal;
’Department of Process Engineering, Faculty of Technology, University of Dr Moulay Tahar of Saida, BP 138 City
ENNASR 20000, Saida, Algeria; *paulo@ipb.pt

Due to the finite stock of fossil fuels and its negative impact on the environment, many countries
across the world are now leaning toward renewable sources energies like solar energy, wind
energy, biofuel, hydropower, geothermal and ocean energy to ensure energy for the society
development security. Biodiesel is one type of biofuel that is renewable, biodegradable and has
similar properties of fossil diesel fuels [1].

Biodiesel is a mixture of fatty acids methyl esters (FAMEs) and can be produced through
esterification of fatty acid mixtures or transesterification of vegetable oils and animal fats, using
homogeneous and heterogeneous catalysts. lonic liquid (IL) based catalysts are more and more
used since they can be recovered and reused and can have the ability to catalyze both esterification
and transesterification reactions. Thus, these types of catalysts, represent clear environmental and
safety advantages in relation to classical catalysts.

The present work aims to study the use of choline hydroxide IL (ChOH) as a potentially reusable
catalyst for the production of biodiesel. A kinetic study was carried out for the transesterification
of a previously characterized vegetable oil sample [2], with methanol, under the specific
conditions: 2 wt.% catalyst dosage, 1:10 oil/methanol molar ratio, for the reaction times of 10,
20, 30, 45, 60 and 120 minutes at 65, 55, 45, and 35 °C (vd. Fig.1). Transesterification with ChOH
provided a 95.7% conversion in FAME content for 30 min of reaction at 65 °C. The results of the
kinetic study demonstrated that the first-order model was generally the best fit for the reaction
kinetics considering all the temperatures, with a rate constant (k) estimated as 0.1182 min™' for 65
°C, and an estimated activation energy of 13.64 kJ/mol (vd. Fig.2).
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Figure 1: Conversion time evolution curves for oil:alcohol Figure 2: Estimation of the activation energy through the
molar ratio = 1:10, % catalyst = 2 (wt/wt). Arrhenius equation.
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