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The production of ethers from glycerol and tertiary butyl alcohol using reactive
distillation was investigated in this study. Firstly, thermodynamic equilibrium was considered.
Three group contribution methods i.e. Joback’s, Benson’s and Gani’'s were used to predict the
thermodynamic properties and subsequently equilibrium compositions using Gibbs free
energy minimization method. Gani’s group contribution method can predict the equilibrium
composition well. Secondly, the kinetic study of the reaction catalyzed by Amberlyst-15 were
performed at three temperature levels of 338, 348 and 358 K to obtain the parameters in the
Arrhenius’ equation and the Van't Hoff equation. Two kinetic models of Langmuir-
Hinshelwood (LH) and Power Law (PL) based on activity and concentration were employed to
fit with the experimental results to determine the best-fitted kinetic parameters which minimize
the relative root mean square deviation (RMSD). It was observed that the LH based on
activity model showed the best reaction rate description. Finally, the obtained kinetic
parameters were used to investigate the production of tertiary butyl of glycerol in reactive
distillation. The effect of design and operating variables on reactive distillation were
investigated. The suitable reactive distillation configuration consists of 7 rectifying stage, 6
reaction stages and 1 stripping stage. The simulation results were well validated by the
experimental results. The effects of various operating parameters such as reflux ratio, location

of feed stage, heat duty of reboiler and feed flow rate on the reactive distillation performance

were simulated.
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