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Abstract: Partial oxidation of ethylene over 10wt% Ag/a-Al,O, catalyst was studied with a pulse reactor which was
connected directly to a G. C. When ethylene was injected after oxygen injection at the temperature where molecular
adsorption of oxygen is difficult, ethylene oxide was evolved. From the results, it is suggested that adsorbed atomic oxy-
gen is related with the evolution of ethylene oxide. The selectivity to ethylene oxide decreased with the decrease of the
amounts of adsorbed oxygen and bulk oxygen. Ethylene oxide was either decomposed to ethylene and adsorbed oxygen
or isomerized to acetaldehyde. However, the isomerization of ethylene oxide to acetaldehydevwas strongly suppressed by
the preadsorbed oxygen.
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Table 1. Operating Conditions of Gas Chromato-

graph
Column Stainless steel( #3mm X 2m)
Packing material Porapak-Q
Carrier gas N99.999%, O,<1ppm)
Detector TCD
Column oven temperature 100°C
Injection temperature 100°C
Carrier gas flow rate 60cc/min

Table 2. Retention Times of Product Gases on the

Experimental Condition
Gas Retention Time( min)
H, 0.67
0, 0.75
CO, 1.00
CH, 1.35
H,0 2.30
CH,CHO 4.90
CHO 5.56
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Yields of (a) CO, and (b) C:H,0 as a func-
tion of reaction temperature in the oxidation
of ethylene over the oxidized 10 wt% Ag/a-
AlLQ:.
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Fig. 2. Comparison of yields in the oxidation of eth-
ylene as a function of reaction temperature
over the oxidized 10wt% Ag/e-ALO.. (a)
CO, and (b) CH.O after O, injection, and
(¢) CO; and (d) C,H,O after H, injection fol-
lowing O injection.
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Fig. 3. Comparison of C,;H,O selectivities in the oxi-
dation of ethylene as a function of reaction
temperature. (a) after O; injection and (b)
after H, injection following O. injection over
the oxidized 10wt% Ag/e-AlOs, and (c)
after O, injection over the reduced 10wt%
Ag/ a Ales.

gish AbsholRale] o] WA L2 sl

T4%He, A5 W A4E, 1994

o)) - oF] - 0]zl

08 |
S o6f A
I
&)
= - B
=
S o4lf
2
Q
& i C
02 b
1 1 1 1 1

160 190 220 250 280 310

Temperature(C)

Fig. 4. Comparison of yields in the oxidation of eth-
ylene as a function of reaction temperature.
(a) CO, and (b) CH,O over the oxidized
10wt% Ag/a-AlO;, and (c) CO; and (d) C;
H.O over the reduced 10wt% Ag/e-AlLO:.
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Fig. 5. Comparison of C,H, yields in the oxidation of
ethylene oxide as a function of reaction tem-
perature. (a) after O, injection and (b) after
H. injection following O, injection over the
oxidized 10 wt% Ag/a-AlLO; and (c) after
O injection and (d) after H; injection follow-
ing O; injection over the reduced 10 wt% Ag
/- ALOs.
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Fig. 6. Comparison of CH,CHO yields in the oxida-
tion of ethylene oxide as a function of tem-
perature. (a) after O, injection and (b) after
H, injection following O, injection over the
oxidized 10 wt% Ag/a-ALOs, and (c) after
O, injection and (d) after H, injection follow-
ing O injection over the reduced 10 wt% Ag
/a=ALOs.
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Fig. 7. Comparison of CO, yields in the oxidation of
ethylene oxide as a function of temperature.
(a) after O, injection and (b) after H. injec-
tion following O, injection over the oxidized
10wt% Ag/a-ALOs, and (c) after O, injection
and (d) after H, injection following O, injec-
tion over the reduced 10wt% Ag/a-ALQO:.
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