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Abstract: The catalytic performance of Ti-MWW/H,0, system for the ammoximation of methyl ethyl ketone (MEK) to methyl ethyl ke-
tone oxime (MEKO) was investigated in a continuous slurry reactor. The effects of various reaction parameters on the catalytic performance
of Ti-MWW were studied in detail. Under the optimized reaction conditions, Ti-MWW showed MEK conversion and MEKO selectivity over
95% and 99%, respectively. Moreover, Ti-MWW can serve as an extremely robust catalyst, exhibiting a longer lifetime in comparison with

conventional TS-1.
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Effect of reaction conditions on the ammoximation of MEK to MEKO over Ti-MWW. (a) Reaction temperature; (b) H,O,/MEK molar ratio;
(c) NHs/MEK molar ratio; (d) H,O/(H,O+t-BuOH) mass ratio. (1) MEK conversion; (2) MEKO selectivity. Reaction conditions: w(Ti-MWW) = 2%,
WHSV =4.61 h'}; (a) H,0o/MEK = 1.1, NHy/MEK = 2.2, H,0/(t-BuOH+H,0) = 0.5; (b) 338 K, NHy/MEK = 2.2, H,0/(t-BuOH+H,0) = 0.5; (c) 338
K, H,0,/MEK = 1.1, H,0O/(t-BuOH+H,0) = 0.5; (d) 338 K, H,0,/MEK = 1.1, NHs/MEK = 2.2. MEK—methy! ethyl ketone; MEKO—methy! ethyl
ketone oxime.
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Fig. 2. Ammoximation of MEK to MEKO over different Ti-Si zeolites. (a) TS-1; (b) Ti-MWW. (1) MEK conversion; (2) MEKO selectivity.
Reaction conditions: catalyst w = 2%; H,0./MEK = 1.1, NHs/MEK = 2.2 ; (a) 345 K, H,O/(t-BuOH+H,0) = 15%; (b) 338 K, H,0/(t-BuOH+H,0) =

50%.
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Fig. 3. Effect of H,O content in H,0/t-BuOH co-solvent on the am-
moximation of MEK to MEKO over Ti-MWW. H,O/(t-BuOH+H,0):
(1) 20%; (2) 50%; (3) 80%. Reaction conditions: w(cat) = 2%; 338 K;
H,0,/MEK = 1.1 ; NHs/MEK = 2.2.
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Fig. 4. The ammoximation of MEK to MEKO over structurally rear-
ranged Ti-MWW zeolite. (1) MEK conversion; (2) MEKO selectivity.
The reaction conditions are the same as in Fig. 2.
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Table 1 Effect of the H,O, amount in Ti-Si zeolite/H,O, system on
the oxidation of MEKO

H,0, MEKO MEK 2-Nitrobutane

Catalyst amount  conversion  selectivity selectivity
(mmol) (%) (%) (%)
Ti-MWW 10 9.9 94.7 3.0
15 13.9 96.4 3.0
20 18.8 93.1 25
TS-1 10 8.0 77.9 19.1
15 9.5 77.9 19.0
20 10.0 77.6 18.1

Reaction conditions: catalyst 0.75 g, MEKO 50 mmol, H,O 2.85 g,
t-BuOH 7.2 g, 338 K, 2 h.
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