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Repont Title A Kinetics Study of Esterification of Free Fatty Acid

in Used Vegetable Oil
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Advisor Assoc. Prof. Dr. Prakob Kitchaiya
Report for Bachelor Degree of Engineering (Chemical Engineering)

Department of Chemical Enginecring
Faculty of Engincering

King Mingkut’s Institutc of Technology Ladkrabang
Abstract

This project aims to study kinetics of esterification of free fatty acid. This reaction
reduces free fatty acid in used vegetable oil before using in a biodiesel production. Free fatty acid
(FFA) reacts with methano] (MeOH) in the presence of sulphuric acid catalyst (H,SO,) to produce
methylester (ME) and water. Four variables that affect rate of reaction, i.¢., reaction temperature
(40, 50, 60 and 70 °C), amount of free fatty acid in used vegetable oil (10, 30, 50 and 80 %),
molar ratic of methanol to free fatty acid (1:1, 3:1, 6:1 and 10:1), and molar ratic
of sulphuric acid to free fatty acid (0.016:1,0.032:1, 0.064:1 and 0.128:1) were studied.

It was found that the reaction rate of frec fatty acid was the elementary reaction:

C,.C
_ 0.223 meS- 10
~ Iy =k *Clso, (CPFACMnOH -

K

k =4.62x 10" exp 5107(J———_1—) and K =6.154 exp _743(_1__1.) _
313 T

] gram mo! FFA reaciedlitre minute where
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