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Highly efficient synthesis of methyl ethyl ketone oxime through
ammoximation over Ti-MOR catalyst
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Abstract: The liquid-phase ammoximation of methyl ethyl ketone (MEK) to methyl ethyl ketone oxime (MEKO) with ammonia and hydro-
gen peroxide was conducted over MOR-type titanosilicate (Ti-MOR), which was prepared from highly dealuminated mordenite and TiCl,
vapor by a secondary method of gas-solid phase reaction. The effects of reaction parameters on this reaction were studied systematically in a
bath-type reactor. Based on the optimized reaction conditions, Ti-MOR was further employed as the catalyst for the ammoximation of MEK
to MEKO in a continuous slurry reactor. This catalyst exhibited good catalytic activity and excellent MEKO selectivity in comparison to
TS-1. Moreover, in terms of ketone conversion, oxime selectivity, coke resistance, and lifetime, Ti-MOR possessed the same advantages as
the Ti-MWW catalyst prepared by structural rearrangement.
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Fig. 1. XRD patterns of parent MOR (1) and Ti-MOR (2).
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Table 1 Comparison of MEK ammoximation over various titanosili-
cates

Catalyst MEK MEKO
Catalyst ~ Si/Ti® amount Solvent conversion selectivity”
@ (%) (%)
Ti-MOR 55 0.05 H,0 98.31 99.61
0.10 H,0 99.18 99.89
0.15 H,0 99.99 99.99
Ti-MWW 32 0.05 H,0 31.58 99.93
0.10 H,0 96.22 99.99
0.15 H,0 99.95 99.93

TS-1° 30 0.10 85%t-BuOH+H,O 75.33 89.80
0.40 85%t-BuOH+H,O 98.45 94.49
0.40 H,0 79.62 71.31

Reaction conditions: MEK 10 mmol, H,O, 12 mmol, NH;-H,0 (25%)
15 mmol, solvent 5 g, 338 K, 2 h. H,0, was added dropwise at a con-
stant rate over 1.5 h for TS-1 and Ti-MWW, whereas it was added once
for Ti-MOR.

“Determined by ICP. "The main byproduct was 2-nitrobutane.
“Reaction temperature, 345 K.

MEK—methyl ethyl ketone; MEKO—methyl ethyl ketone exime.
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ExX1 Ti-MOR/H,O, kRt MEKRE R R E1E
Scheme 1. Reaction pathways in MEK ammoximation catalyzed by
Ti-MOR/H,0, system.
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Fig. 2. Effect of reaction temperature (a) and time (b) on MEK am-
moximation over Ti-MOR. (1) MEKO selectivity; (2) MEK conver-
sion. Other reaction conditions are the same as in Table 1.
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Fig. 3. Effect of solvent on MEK ammoximation over Ti-MOR. Oth-
er reaction conditions are the same as in Table 1.
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Fig. 4. Effect of reaction parameters on MEK ammoximation over Ti-MOR. (a) NHs/MEK ratio; (b) H,O./MEK ratio; (c) Catalyst amount; (d)
Water amount. (1) MEKO selectivity; (2) MEK conversion. Other reaction conditions are the same as in Table 1.
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Fig. 5. The lifetime of Ti-MOR in the ammoximation of MEK in a
continuous slurry reactor. (1) MEKO selectivity; (2) MEK conversion.
Reaction conditions: Ti-MOR 3.2 g, MEK:H,0,:NH;=1:1.1:2.2 (molar
ratio), MEK feeding rate 0.21 mol/h, 338 K, solvent
85%t-BUOH+H,0.
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Fig. 6. XRD patterns of Ti-MOR (1) and deactivated Ti-MOR (2).
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