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Reaction Behavior for Synthesis of Methyl Ethyl Ketone Oxime
Catalyzed by Titanosilicate/H,0, Systems
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Abstract: In the preparation process of oxime over the titanosilicate/H,O, system, the reaction performance of oxime influenced the effi-
ciency and stability of the process directly. The reaction behavior of methyl ethyl ketone oxime produced from ammoximation of methyl
ethyl ketone catalyzed by the Ti-MWW/H,0, system was studied. The Ti-MWW and H,O; together resulted in the hydrolysis of methyl ethyl
ketone oxime to methyl ethyl ketone, NO,, etc. Thus, the system was from alkalescence to acidity. The same phenomena also existed in the
TS-1/H,0; system for cyclohexanone oxime production. This experimental result was beneficial for the increase of the efficiency and the
stability of the process over the titanosilicate/H>O, system.
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Fig. 1. XRD patterns of Ti-MWW and TS-1 molecular sieves.
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Fig. 2. UV-Vis spectra of Ti-MWW and TS-1 molecular sieves.
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Fig. 3. Catalytic performance of the Ti-MWW/H,0, system for syn-
thesis of MEKO from MEK. (1) X(MEK); (2) S(MEKO); (3) pH value.
Reaction conditions: #(MEK) = 50 mmol; n(NH;-H,0) = 100 mmol;
n(H,0,) = 60 mmol; m(+-BuOH) = 7.2 g; V(H,0) = 2.1 ml;
m(Ti-MWW) = 0.75 g; T = 335 K. MEK—methyl ethyl ketone;
MEKO—methyl ethyl ketone oxime.
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Table 1 Factors influencing MEKO synthesis through MEK ammoximation catalyzed by the Ti-MWW/H,0, system

m(Ti-MWW)  n(MEKO) n(H,0,) X(MEKO) S(MEK) S(NB)
No. HCI HNO; pHo t/h

/g /mmol /mmol /% /% /%
1 0.75 50 0 0 0 6.50 2 6.50 0 — —
2 0 50 10 0 0 3.00 2 2.95 5.1 99.9 0.1
3 0 50 10 0 0 4.90 4 2.80 9.3 99.9 0.1
4 0.75 50 10 0 0 3.00 2 2.50 11.3 99.9 0.1
5 0.75 50 * 0 0 4.00 2 2.55 19.7 97.5 2.5
6 0.75 50 0 * 0 4.00 2 4.00 0 - —
7 0.75 50 0 0 * 4.00 2 4.00 0 — —

"The amount of H,0, (No. 5), HCI (No. 6), or HNO; (No.7) dependents on pH = 4.00 of the system.
Reaction conditions: m(z-BuOH) = 7.2 g; V(H,0) = 2.85 ml; T =335 K. pHy—Initial pH value, pH.—End pH value, NB—2-nitrobutane.
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Scheme 1. Reaction network for ammoximation of MEK catalyzed by
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the titanosilicate/H,0, system.
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Table 2 Effect of H,O, amount on reaction behavior of MEKO produced in ammoximation of MEK catalyzed by the Ti-MWW/H,0, system

No. m(Ti-MWW)/g  n(MEKO)mmol  n(H,0,)/mmol pH, pH. X(MEKOY%  S(MEK)Y%  S(NB)/%
1 0.75 50 0.5 5.20 4.10 1.7 100.0 0
2 0.75 50 10 4.90 2.50 113 99.9 0.1
3 0.75 50 25 450 2.30 26.9 96.1 3.9
4 0.75 50 60 3.00 1.34 63.9 95.3 47

Reaction conditions: m(-BuOH) = 7.2 g, (H,0) =2.85 ml, 7=335K, =2 h.

F3 REDFiH/H0, KR P &5 89 & B M RE

Table 3 Reaction performance of oxime produced through ammoximation of ketone catalyzed by titanosilicate/H,O, system

System MEKO reaction CHXO reaction

X(MEKO)/% S(MEK)/% pHo pH. X(CHXO)%  S(CHX)/% pH, pH.
Ti-MWW/H,0, 11.3 99.9 4.90 2.50 18.2 99.8 3.60 0.90
TS-1/H,0, 20.1 99.0 4.70 1.60 15.4 98.9 3.90 0.80

Reaction conditions: n(MEKO) = 50 mmol; n(H,0,) = 10 mmol; m(+-BuOH) = 7.2 g; m(H,0) = 2.85 ml; m(cat.) = 0.75 g; =335 K (MEKO) or 345
K (CHXO); ¢t =2 h. CHX —cyclohexanone, CHXO —cyclohexanone oxime.



www.chxb.cn Wt EE A5 BREESY 1 /H O P AR ME AL A3 BT I 5 1 R AT 99

3 it

H,0, 1] AL KAl SN 4 Bk 7 1 B A7
FEI, T RE— e Bkl K K A 302 i M (R i
Yy ¥2 W AT KT 43 1 9 A1 Ho0, IR L VR FI R K AR 46
P A B NO,, A TTIN R T 115 R KA e T 32 Oy
TIE G I KA 8 AR R P R S ]
e v U A R 1 s I A A R A R E

z % x

1 Xiao H, Xiao H X, Suthar B, Frisch K C. J Coat Technol,
1995, 67(849): 19

2 Martyak N M, Alford D, Picker R, Dowling C. JCT Coat
Technol, 2005, 2(16): 36

3 M, XMRZR, FZH. s TREF (Li M, LiuJ D, Na H
Zh. Chem Engr), 2006, 130(7): 42

4 RughE. 4k T E (Zhu L H. Chem Eng Design), 1994,

10

11

12

13

(4): 17

Ichihashi H. Shokubai (Catalysts Catal), 2005, 47: 190
sk, EAE, 0. 2 TS TR (Zhang J, Wang L,
Xu W. Chem Ind Eng), 2005, 22: 279

SN, AW, SREE, AR, RBE. AaEm ce
N T) (Xia L Zh, Li P, Guo X W, Wang X Sh, Xu Sh Q.
Acta Petrol Sin (Petrol Process Sec)), 2006, 22(4): 72

Song F, Liu Y M, Wu H H, He M Y, Wu P, Tatsumi T. J
Catal, 2006, 237: 359

LW+, sKWE. /LTI F(Jiang Y T, Zhang J G. Chem
Ind Times), 2009, 23(2): 30

Song F, Liu Y M, Wang L L, Zhang H J, He M Y, Wu P.
Appl Catal 4, 2007, 327: 22

KIF, XUHW], VERREE, TRIEYr, SEHEUL, RS, fTegoT.
HEAL 24 4R (Song F, Liu Y M,Wang L L, Zhang H J, Wu H
H, Wu P, He M Y. Chin J Catal), 2006, 27: 562

Wu P, Tatsumi T, Komatsu T, Yashima T. J Phys Chem B,
2001, 105: 2897

Taramasso M, Perego G, Notari B. US 4 410 501. 1983



