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ROCH:2:CH:OH — ROCH=CH: + H:20 (Eq. 1)
Table 1. Effect of alkali metals on the dehydration of EGE
Catalyst EGE EVE AcH+EtOH
(molar ratio) Conversion Selectivity Selectivity
(mol %) (mol %) (mol %)

Si0q 10.2 4.6 95.4
Li20/8i0s (1/20) 7.2 14.3 85.7
Naz0/ SiOs (1/20) 5.0 37.4 62.6
K20/ Si02 (1/20) 28.5 82.4 17.6
Rb20/ Si02 (1/20) 41.5 85.8 14.2
Cs20/ Si0s (1/20) 72.5 84.4 15.6

Reaction conditions: EGE gas concentration, 5 vol % (N2balance); GHSV,
1500 h'%; reaction temp., 420 ‘C (SiOz at 400 °C); catalyst, calcined at
500 C for 2 h.
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Table 2. Catalytic performances of alkali or alkaline earth metal oxide-added SiO2
catalysts

Catalyst Reaction temp. HEP conversion NVP selectivity
(molar ratio) (C) (mol %) (mol %)
SiOs 400 16.3 94.2
Li20/Si02(1/20) 400 59.2 99.2
Na20/Si02(1/20) 370 57.0 98.7
K20/S8102(1/20) 370 85.9 95.1
Rb20/Si02(1/20) 370 89.8 94.2
Cs20/8102(1/20) 370 96.5 88.8
Ca0/Si02(1/10) 400 51.1 85.2
Sr0/Si0s(1/10) 400 58.9 89.2
Ba0/Si02(1/10) 400 50.8 99.8

Reaction conditions; HEP gas concentration, 10 vol % (N2balance); GHSV, 2000 h'1;
catalyst, calcined at 500 ‘C for 2 h.
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Scheme 2. Hydrogen transfer reaction of methacrolein with ethyl alcohol.

Table 3. Effect of addition of Nb20s5 to MgO on catalytic performance

No. Catalyst Calcination MAL MAA Strength of acid and base
(molar ratio) temp. of catal. conversion selectivity H 4 H _

(°c) (mol %) (mol %)

1 Mg - 500 58.5 90.0 +18.4
600 56.6 90.5 +18.4

2 MgioN by, 500 67.5 81.7 +4.0 +12.2
600 63.1 90.1 +4.0 +12.2

3 MgigNbg 4 500 65.3 83.1 +4.0 +12.2
600 63.3 87.0 +4.0 +12.2

4 MgigNb, 500 62.0 64.4 +3.3 +12.2
600 58.8 76.1 +3.3

5 N b 500 17.6 66.5 +3.3
600 8.7 58.9 +3.3

Reaction conditions: Reaction gas mixture (vol %), MAL/EtOH/Nz = 5/30/65; GHSV, 1500
h'1; Reaction temp., 270 “C; Catalyst 5 cm3.
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Scheme 3. EI synthesis from MEA.
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Sceme 4. Role of the catalyst of EI production.
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