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Fig. 1 Influence of stirring speed on the reaction rate
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Hydrogenation of levulinic acid to vy-valerolactone: reaction kinetics

ZHANG JianWei FAN JinLong WU WeiZe

(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Hydrogenation of levulinic acid (LA) to y-valerolactone (GVL) has been performed in a batch reactor
over a 5% Pd/C catalyst. In order to study the intrinsic kinetics of the hydrogenation reaction, the experiments
were carried out under no effects of intraparticle and external diffusions. The effects of reaction temperature and hy-
drogen pressure on the reaction rate were investigated at temperatures from 100 to 160 °C and pressures from 1. 0 to
3.0 MPa. The concentration of hydrogen in LA has been measured at pressures from 0 to 5.25 MPa and tempera-
tures from 80 to 160 °C. It was shown that the temperature and hydrogen pressure both influence the hydrogenation
reaction greatly, and the overall hydrogenation reaction rate is zero-order in levulinic acid and first-order in hydro-
gen. The apparent activation energy of the hydrogenation reaction is 33. 0 kJ/mol. A possible mechanism and a ki-
netic model for the reaction have been proposed. Using the Langmuir isotherm adsorption equation with dissociative
adsorption of hydrogen, we introduce a hydrogenation kinetics model, which is consistent with the experimental re-
sults.

Key words: hydrogenation; levulinic acid; vy-valerolactone; kinetics



