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All the current caprolactam manufacturing processes produce large amounts of ammonium sulfate
as a by-product, because oleum or sulfuric acid is used for the reaction promoter in the Beckmann
rearrangement process and hydroxylamine sulfate is brought into the cyclohexanone oxime produc-
tion unit. As the profitability of caprolactam production depends on the amount of ammonium sulfate,
the process to avoid its generation has been a dream for many manufacturers.

Recently Sumitomo Chemical Co., Ltd. developed the vapor phase Beckmann rearrangement process.
In the process cyclohexanone oxime is rearranged into caprolactam using a high silica zeolite cata-
lyst instead of sulfuric acid. EniChem in Italy developed the ammoximation process that involves the
direct production of cyclohexanone oxime without producing any ammonium sulfate.

Sumitomo Chemical Co., Ltd. will industrialize the combined process of vapor phase Beckmann
rearrangement and ammoximation in 2003. The process does not produce any ammonium sulfate.

We focus in this paper on some aspects of the vapor phase Beckmann rearrangement catalysis.
It has been believed that the catalyst must possess acidity, however we have developed a catalyst

with extremely week acidity, which cannot be detected by ammonia TPD measurements.
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