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The Catalytic Oxidation of Ethylene Oxide over
Ag-K,50,~Al0, Catalyst

Akimi Ayame, Hisao Kano and Takatsugu Kanazuka

Abstract

The catalyst used in the present investigation was the same about its preparation as that used
previously by the same authors for the oxidation of ethylene.

It was Ag-K,;SOy catalyst with or without alumina support (a-Al,Os). It was observed that
the catalyst suffers selective poisoning remarkably with ethylene oxide during ethylene oxide
oxidation. It was assumed that some adsorbed species is formed on the catalyst by the combina-
tion of ethylene oxide with oxygen adatom, and this prevents the adsorption of oxygen, and
therefore its reaction with ethylene.

On the other hand, the catalyst which has lost the catalytic activity for ethylene oxidation by
the treatment with the mixture containing ethylene oxide and oxygen was proved to catalyze
ethylene oxide oxidation. It was suggested, therefore, that sites capable of adsorbing ethylene
oxide are also present on the same catalyst.

The catalyst treated with ethylene oxide in an oxigenative atmosphere was used for kinetic
experiments. Apparent activation energy 18.4 kcal/g-mole-CoH,O was obtained for ethylene oxide
oxidation.

Isomerization of ethylene oxide was also studied. Even in the presence of excess oxygen,
acetaldehyde was formed with 5-9 per cent conversion over the catalyst which was pretreated in
the mixture of ethylene oxide and oxygen.

Carbon dioxide was also formed. These results suggest that acetaldehyde is the intermediate
compound in the oxidation of ethylene oxide.
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F—1  GCHy R0 CHO OEHEEIG I3 2 o hik

Oxidation of C,Hy Oxidation of C,H,O
. ! .
Catalyst Reagéi?c?ition ! Conversion Pre-treatment Reag(t)lr?élition Conversion
0.8%
21% 1.0%
b-5 T 52.7% 290°C
290°C 290°C 5.28%
25g S 64.3% 8.0 4/hr
2.04/hr 6.25 4/hr
2hr
0.8%
2.8% 0.9%
b-12 T 95.1% 290°C
290°C 290°C 274%
25¢g S 43.3% 8.0 4/hr )
2.0 4/hr 6.25 £/hr
2hr
. 0.9%
2.6% 0.59%
P-5’ T 285% 300°C ) .
270°C 270°C 6.64%
25g S 66.2% 7.4 4/hr
1.9 ¢/hr 212 4/hr
i 2hr
L 09%
2.6% ‘ 0.59%
D--14 T 376% 300°C
270°C 270°C 573%
25¢g S 51.3% 7.4 4/hr
1.9 4/hr 212 6/hr
1hr
. 2.8% 0.59%
EO-1 4 T 48.8%
270°C none 270°C 8.32%
400 g S 64.5%
! 2.64 4/hr i 212 4/hr
25% 0.59%
EO-2 T 378%
270°C none 270°C 9.48%
400 g S 68.3%
| 2.64 0/hr 2.12 4/hr

T : total conversion, S: selectivity.
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FEBRLIh s, 320°0CORIGRET=5 v v i+ F 08vol%, FHE 7.44/hr T 2 MK
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1. TFLIFFL EOBRBIERE
MR 208 vol% DB AR DL N7 2 7 A7 FABEREY TH S &
R AR 3 Ie D DETAER L T2 2 E AR S hfe (2, 7277 e FOHEL
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Cat. EO-1 (4.00g) EO-2 (4.00g)
Oxidation Reaction condition Conversion Reaction condition Conversion
C,H,O 0.56% Co,H,0 057%

0, 208 0; 208
2 % C 8.34% ¢ 7 C 870%
290°C 290°C
212 ¢/hr 212 4/hr
() C 148%
- - 310°C e
CoHO 1.03% C.H4O 0.61%
O, 7.24% C 3.06% 0, 13.0% C 3.26%
Oxidation 290°C A 57% 290°C A 57%
1.21 f/hr 2.12 6/hr
of C,H,O 052% C,H40 0.35%
0, 0% c 0% 0O, 13.0% C 6.00%
200°C A 71% 290°C A 50%
CoHLO 212 4/hr ; 212 4/hr
CoH,0 1.07% C.H,0 0.61%
Oy 0% c 0% 0, 13.0% C 650%
290°C A 9.0% 310°C A 8.6%
1.03 ¢/hr 2.12 4/hr
CoH,0 0.36%
O, 13.0% C 11.1%
310°C A 9.4%
212 4/hr
T: total conversion C: conversion to COs
S: selectivity A : conversion to CH;CHO

B EO-1 11X 2 OEB A {T7n o 7ob &,

=F v vAFy N 08vol%, Wik 74 4/hr,

RAE 300°C ¢ LEFHME LAzb DT, EO-21%3 THVAbDaro ¥ AL,

BB O DI =T v vy FOBRRISC ST 2 EREBREOH Y © & Tk W\
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SFRMALIGHEE T 5 2 CIRERRECT 2, FRUMERER XOHEE UL H:CR
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M D REE A ANDIRMRE LT+ P 747 & FADRBREOTNIZTEE LV, 20 Lik=F1

¥ BEOBRFELC e n ~ AR EEEERTE VIRV RER S AR AL I,
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toe =F UV AFY FOBREREET bR, =Fr voBbri A FETLR LR
Sl LTh=F v vAF s FRRIGT A Z E0b, Zo@EBIFALERNTH 5, S
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(g-mole-CHO) ' THh - e, Z0EIT=F v vBMERIGOBED =F L v 4% & F O RIER
RSO IEMAL = F 4 F — & U THRAESD OFEL T b 168 keal, MELY &L T3
204kecal ERIBECHD, Zhik, KFREDO=F v v+ FORBERIGHEIBO =5 v
BALBEIE DB EC BT A =F vyt F o F o ZRHBILRIG & B CRICEE CETLTW5 Z
EHRFBETHLDTHS S,

=F Vv A F ey FOREMAKIGIE D2V TE, BE=F v vady PR eyl TRE
T rTATeREERL, ThARKEFOME LG CREEY A LK b, —EoRE
TAT e NI TRl CRAEPCEREL b D EE L B R,
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TEDTHER LT Ly A F U FPHENLET 27 AT e FRKRERTRD S W KGEE
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