Kinetics on Hydrolysis of Sucrose by Solid Acid (1)
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Summary

Differential operation experiment was studied in order to investigate the kinetic mechanism with
which oligomers, obtained through the pretreatment operation of wood cellulose saccharification
process, were saccharified by means of solid acid catalyst. To avoid the effect of glucose
decomposition, the kinetic experiments concerning rate constant determination were performed for
the initial rate.

It was found that the activation energy for SK1B and PK212L obtained from the results of this
differential operation experiments were in accord with those of integral method by batch experiments
within experimental error, PK212L, which was a sulfonic acid of porous type, was expected to be
a most favourable catalyst for the hydrolysis reaction of sucrose in a low temperature condition. But
Nafion, which was a perfluorinated sulfonic acid, was expected to be a favourable catalyst in the
higher temperature condition.
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A :sugar solution F ! reactor
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C : reciprocating pump I :temperature controller
D : pressure gauge J : cooler

E:oil bath K : reciever

Fig. 1. Schematic diagram of reactor set-up.
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Fig.2. Differential Catalyst Bed.
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Table 2. Activation energy for various solid

acid.
Solid acid E, cal/gmol
SK1B 17,200
PK212L 14,600
Amberlyst-15 19,600
Nafion 20,700
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Fig.6. Effect of temperature on observed
rate constants.
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