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ABSTRACT

[n this research, reactions using titanium-containing zeolite catalysts namely Beckmann
rearrangement ot cyclohexanone oxime and ammoximation of cyclohexanone to cyclohexanone
oxime in bath and continuous process were studied.

It was found that in Beckmann rearrangement of cyclohexanone oxime. H-Beta
possessed higher activity, as compared to Dealuminated Beta and Ti-Beta while the Dealuminated
Beta possessed the highest selectivity for caprolactam formation. The conversion of
cyclohexanone oxime and caprolactam selectivity was increas?d with an increase in temperature
and contact time. Moreover, the use of water/n-butanol as solvent shows improved conversion
and selectivity. In the ammoximation of cyclohexanone, reaction using acetic acid as a solvent
shows higher activity than that using water as a solvent, due to the formation of a better oxidizing
agent. peracetic acid. The investigation on alternative sources of ammonia showed that
ammonium salts of weak acid, such as ammonium acetate, ammonium carbonate, ammonium
citrate and ammonium oxalate can be used for synthesis cyclohexanone oxime. Ammoximation
reaction catalyzed by Ti-Beta zeolite produces higher yields of products than that using TS-1.
However, further rearrangement of cyclohexanone oxime to caprolactam was observed. The study
of the reaction mechanism shows that there are two possible partway for the formation of
cyclohexanone oxime. The condensation of ammonia with cyclohexanone to produce primarily
cyclohexanone imine followed by oxidation of cyclohexanone is favored in the presence of acetic
acid. In contrast, ammonia is primarily oxidized to hydroxylamine, then the hydroxylamine reacts
with cyclohexanone to form cyclohexanone oxime in reaction using water as a solvent. For the
ammoximation of cyclohexanone in continuous process, the reaction using TS-1 as catalyst in
continuous stirred tank reactor (5_0 ml)gives a better activity (up to 40% mol) and selectivity of

the oxidised products (up to 90%mol), as compared with the plug flow reactor and the batch
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process (20% conversion, 70%selectivity). The increase in contact time (W/F 42-148 g.hr/mol),
either by increasing amounts of TS-1 (0.5-2.0 g) or decreasing reactants feeding rate (7-25
ml/min), leads to an increase in cyclohexanone oxime formation. It is also shown that when the
molar ratio of cyclohexanone and hydrogen peroxide is increased (0.8-2.5 mol/mol), the
selectivity of cyclohexanone oxime is raised (50-90%). Over 40 hours of testing, the catalyst
gives a steady vield of cyclohexanone oxime. Leaching of titanium active sites were also fbund

(2-10%0). however, this can be reduced when the calcining temperature is raised (500-600°C).





