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The oxidation of ethylene oxide on polycrystalline Ag films supported on stabilized zirconia was 
studied in a CSTR at atmospheric pressure and temperatures between 250 and WC. The new 
technique of solid electrolyte potentiometry (SEP) was used to monitor the chemical potential of 
oxygen adsorbed on the metal catalyst. To this end the silver film catalyst also served as one of the 
electrodes of a solid electrolyte oxygen concentration cell and the open-circuit emf of the cell was 
monitored during reaction. It was found that the steady-state surface oxygen activity ao is given by 
6 = Pg/(l + K,,,P&d, with K xTOX = 3.3 . lo-§ exp (10,600/r). This equation as well as the 
kinetics can be explained in terms of a simple reaction mechanism. 

INTRODUCTION 

Due to the industrial importance of the 
silver-catalyzed partial oxidation of ethyl- 
ene to ethylene oxide, the mechanism of 
this reaction has been the subject of exten- 
sive study. Work prior to 1974 has been 
reviewed by Kilty and Sachtler (I). 

In spite of the large number of investiga- 
tions and some very interesting recent ex- 
perimental findings (2-6), several impor- 
tant aspects of the reaction mechanism are 
still subject to controversy. 

It is fairly well established that even with 
relatively short contact times part of the 
undesirable by-product CO, comes from 
the secondary oxidation of ethylene oxide 
(1, 7, 8). The kinetics and mechanism of 
the secondary oxidation of ethylene oxide 
to CO* and HZ0 are the subjects of the 
present communication. The experimental 
approach was to combine kinetic studies in 
a CSTR with simultaneous in situ solid 
electrolyte aided measurement of the ther- 
modynamic activity of oxygen on the work- 
ing silver catalyst. 

Although an understanding of the mecha- 
nism of this reaction is necessary for an 
understanding of the overall ethylene oxi- 
dation network, relatively few investigators 
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have studied the ethylene oxide oxidation 
separately. 

Twigg (9) found the rate of the reaction 
to be zero order in oxygen and first order in 
adsorbed ethylene oxide. He obtained an 
activation energy of 20 f 5 kcal/mol and 
proposed that the rate-limiting step is the 
isomerization of adsorbed ethylene oxide to 
adsorbed acetaldehyde which is then rap- 
idly oxidized to CO, and H,O. He also 
reported formation of a strongly adsorbed 
organic deposit, possibly a “polymer of 
ethylene oxide” during reaction. Some evi- 
dence for adsorbed ethylene oxide oligomer 
formation has been found in recent ir 
studies of the ethylene oxidation (6). 

More recent studies of the ethylene oxide 
oxidation on silver (10-13) have confirmed 
the zero-order dependence of the rate on 
PO,. Activation energies in good agreement 
with Twigg’s value have been reported as 
well as zero- to first-order dependence on 
P ETOX- 

These observations can now be reexam- 
ined and reinterpreted in light of the di- 
rectly measured thermodynamic activity u. 
of oxygen adsorbed on the catalyst. 

The new technique of solid electrolyte 
potentiometry (SEP) permits an in situ 
measurement of a, on metal catalysts. 
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Originally proposed by Wagner (24), the 
technique utilizes a solid electrolyte oxygen 
concentration cell with one electrode also 
serving as the catalyst for the reaction 
under study. It has been used in conjunc- 
tion with kinetic measurements to study the 
SOz oxidation on noble metals (15) and the 
ethylene oxidation on Ag (16) and Pt (17). 
An indirect measurement of the activity of 
oxygen on Ag catalysts during the oxida- 
tion of ethylene has been obtained by Imre 
(18). Solid electrolyte cells similar to the 
one described here were used by Mason 
and co-workers to enhance the rate of the 
NO catalytic decomposition on Pt by oxy- 
gen “pumping” (19). In, the present study 
attention was focused on the open-circuit 
emf which permits direct calculation of a0 
on the metal catalyst. 

EXPERIMENTAL 

The kinetic studies were carried out in a 
CSTR shown in Fig. 1. A schematic dia- 
gram of the overah apparatus is given in 
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FIG. 1. Reactor cell configuration 

FIG. 2. Schematic diagram of the apparatus. (F) 
Calibrated feed flow meters, (4PV) four-port valve, 
(6PV) six-port valve, (RC) reactor cell, (TC) tempera- 
ture controller, (IR) infrared CO* analyzer, (DV) dif 
ferential voltmeter, (SL) sampling loop, (GC) gas 
chromatograph, (CR) strip-chart recorder, (V) vent. 

Fig. 2. The Ag catalyst film was deposited 
on the flat bottom of an 8% yttria-stabilized 
zirconia tube. To deposit the film a few 
drops of a silver suspension in butyl acetate 
(obtained from GC Electronics) was used 
followed by drying and calcining at 400°C. 
The surface of the silver catalyst was exam- 
ined using AES and SEM. The surface area 
was estimated using oxygen chemisorption 
followed by reaction with ethylene and 
utilizing an infrared COz analyzer. The 
same catalyst without any further pretreat- 
ment was also quite active and selective for 
the ethylene oxidation to ethylene oxide 
and its activity and selectivity remained 
fairly constant over a period of several 
weeks. 

A similar Ag film was deposited on the 
outside bottom wall of the stabilized zirco- 
nia tube. This Ag film was exposed to air 
and served as the reference electrode. 

An appropriately machined stainless- 
steel cap was clamped to the open end of 
the tube. The cap had provision for intro- 
duction of reactants, removal of products 
as well as for introduction of an Ag wire, 
enclosed in a Pyrex tube to make contact 
with the internal Ag film catalyst-electrode. 

The open-circuit emf of the oxygen con- 
centration cell was measured with a J. 
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Fluke voltmeter with an input resistance of 
lo* ohms, and infinite resistance at null. 
The bottom of the stabilized zirconia tube 
was diamond polished to a thickness of 
-200 pm so that the resistance of the 
oxygen concentration cell was below 1000 
ohms even at the lowest temperatures used. 
The correct performance of the cell as an 
oxygen concentration cell was verified by 
introducing in the reactor various air-N, 
mixtures of known PO2 and obtaining agree- 
ment within l-2 mV with the Nernst equa- 
tion 

The temperature of the reactor was con- 
trolled within 2°C by means of a Leeds and 
Northrup temperature controller and also 
measured with a second thermocouple 
touching the wall of the stabilized zirconia 
tube 1 mm from the reference electrode. 
Certified standard ethylene oxide mixtures 
in N, or CO, were mixed with zero gas air 
by means of a gas mixer. The reactants 
could be further diluted with N,. The mixer 
flow meters were calibrated, in order to 
measure accurately the total flow rate. 

The composition of reactants and prod- 
ucts was determined by means of a Perkin- 
Elmer gas chromatograph with a TC detec- 
tor. A Porapak Q column was used to 
separate air, COP, and ethylene oxide. A 
molecular sieve SA column was used to 
separate Nz and OZ. The carbon and oxygen 
balance between reactants and products 
was consistent within 1%. The concentra- 
tion of COZ in the products was also di- 
rectly monitored by a Beckman 864 ir ana- 
lyzer. 

RESULTS 

Catalyst Characterization and Oxygen 
Desorption Experiments 

The Auger spectrum of the used catalyst 
exhibited in Fig. 3 shows that the silver 
surface is fairly clean. Trace surface impu- 
rities include some Cl (probably less than 
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FIG. 3. Auger spectrum of the catalyst. 

0.5% of a monolayer) which might be re- 
sponsible to some extent for the observed 
high selectivity of this catalyst for the ethyl- 
ene oxidation to ethylene oxide. A typical 
scanning electron micrograph of the cata- 
lyst is shown in Fig. 4. 

The catalyst surface could adsorb ap- 
proximately 2.0(&0.8) * 10m6 mol OZ. This 
was estimated as follows. Oxygen was al- 
lowed to chemisorb on the catalyst for at 
least 10 min at temperatures above 250°C. 
The reactor was then purged with ultrapure 
N, for a time t at least eight times longer 
than the residence time of the CSTR (-6 s) 
and then flushed with ethylene. The ir CO, 
analyzer was used to monitor continuously 
the 0, concentration in the reactor effluent 
and thus determine the total number of CO, 
molecules formed by integrating the area of 
the very sharp peak obtained (peak width 
5-8 s). The sharpness of the peak verified 
what was observed with independent 
steady-state ethylene oxidation experi- 
ments, i.e., that the kinetics of the ethylene 
oxidation to CO, are almost two orders of 
magnitude faster than the oxygen desorp- 
tion kinetics. Since the ethylene oxidation 
selectivity of the catalyst was indepen- 
dently determined (16) and shown to be 
weakly dependent on residence time and 
gas-phase composition at given tempera- 
ture, one may assume that the transient 
nature of these experiments introduces 
only small variations in selectivity, and 
thus estimate the amount of oxygen ad- 
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FIG. 4. Scanning electron micrograph of a catalyst sample. 

sorbed on the catalyst at time t. By varying 
t one can examine the rate of oxygen de- 
sorption. A near-first-order dependence on 
adsorbed oxygen was observed (Fig. 5) so 
that the desorption rate Rdes (moles of O2 
per second) can be expressed as 

R des = -K&j. 

The maximum number of moles of O2 noz 

adsorbed is found by extrapolating to t = 0. 
This can be used only as a rough estimate 
because of the considerable uncertainty in- 
troduced by the transient selectivity as- 
sumption. The estimated value is 2.0(?0.8) 

lo4 mol0, and is very weakly dependent 
on temperature. The values of K2 thus 
obtained are compared in Table 2 with the 
rate coefficient KR. 
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FIG. 5. Oxygen desorption experiments. Oxygen 
moles adsorbed (X 2) vs time. 

Kinetic Measurements 

The reactor used in the present study has 
been shown to approximate very closely an 
ideal CSTR over similar space velocity 
conditions by using the ir CO2 analyzer to 
obtain its residence time distribution func- 
tion (20). The rate was calculated from the 
appropriate mass balance 

r = F'(XC~~rOh?actant.d - XC~H~O(products) , 1 

The rate is shown in Fig. 6a as a function 
of PEToX for three different temperatures. It 
is close to second order with respect to 
ethylene oxide at the higher temperatures 
studied, gradually changing to first order 
and almost zero order at temperatures be- 
low 300°C. The relevant kinetic data are 
given in Table 1. Each point is the average 
of two measurements. 

The role of oxygen was investigated in a 
separate set of experiments by maintaining 
PEToX constant and varying PO,. The rate is 
zero order in oxygen as shown in Fig. 6b. 

A simple first-order rate expression in 
ethylene oxide can describe the data at 
intermediate temperatures but is inade- 
quate at the lower and higher temperatures 
studied. It was found that all the kinetic 
data could be expressed rather accurately 
by the rate expression 

K p2 ETOX ETOX 

r = KR 1 + KETOXP&X’ (1) 

where 
where F’ is the total molar flow rate and x is 
the mole fraction of ethylene oxide. K ETOX 

r [ io%l/~] 

. 0 and 
a 

KR = 14.4 exp - 

,l 400% 
01’ 
I’ 

/’ 

I/ 

g mol ETOX/s. (2) 

In Fig. 6 the close agreement is shown 
between the rate expression (1) and the 
experimental data. 

T = 360°C 

o p.mx = IO-’ bar 

x P. TOX = .67. IO-’ bar 
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FIG. 6. (a) Rate vs PETOX. Dashed lines from Eqs. (1) and (2). (b) Rate vs PO. at constant PETOX. 
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TABLE 1 

Kinetic and Potentiometric Results 

Temperature Total flow rate 

(“C) (cm3 STP/min) 

400 100 
400 124 
400 160 
400 204 
400 260 
360 100 
360 124 
360 160 
360 204 
360 260 
320 100 
320 124 
320 160 
320 204 
320 260 
290 100 
290 124 
290 160 
290 204 
290 260 
260 loo 
260 124 
260 160 

Reactants Products 

100 XETOX loo. x,, 100 . -GTox 100. x0, 

2.27 16.17 1.75 14.86 
3.68 13.18 2.95 11.33 
5.30 9.74 4.53 7.80 
6.54 7.11 5.43 4.34 
7.40 5.27 6.07 1.93 
2.25 16.22 1.88 15.30 
3.68 13.17 3.16 11.88 
5.34 9.65 4.73 8.10 
6.50 7.18 5.90 5.66 
7.27 5.55 6.67 4.06 
2.27 16.17 2.01 15.50 
3.68 13.19 3.51 12.75 
5.39 9.55 5.17 9.00 
6.50 7.18 6.24 6.54 
7.23 5.64 7.06 5.22 
2.18 16.36 2.05 16.04 
3.68 13.17 3.59 12.94 
5.43 9.46 5.26 9.05 
6.50 7.18 6.37 6.85 
7.27 5.55 7.14 5.22 
2.31 16.08 2.20 15.80 
3.76 13 3.68 12.80 
5.43 9.46 5.39 9.36 

Open-circuit 

emf 
@VI 

-8.5 
- 14.5 
-24.5 
-37 
-45 
- 10.5 
-19 
-32 
-45.5 
-62.5 
- 19.5 
-33.5 
-52.5 
-66 
-80 
-29.5 
-48.0 
-71.5 
-90.5 

- 107 
-51.5 
-75 

- 102.5 

In a different set of experiments the effect 
of the CO2 diluent was studied by replacing 
CO* with Nz as the diluent and using partial 
pressures of ethylene oxide below 2%. It 
was found that the rate could still be fairly 
well described by Eq. (1) indicating (a) that 
CO, has an almost negligible retarding ef- 
fect on the rate of the ethylene oxide oxida- 
tion and (b) that the rate expression (1) can 
be safely extrapolated to partial pressures 
of ethylene oxide well below 0.02 bar, al- 
though it was derived by fitting kinetic data 
obtained with PEToX varying between 0.02 
and 0.08 bar. 

In Situ Surface Oxygen Activity 
Measurements 
The open-circuit emf as measured using 

the new technique of solid electrolyte po- 
tentiometry (SEP) is also given in Table 1. 
The surface oxygen activity a,, is defined by 

p02(Ag) = !&(P) + RT In ahA@ (3) 

so that a&&, expresses the partial pressure 
of oxygen gas that would ‘be in thermody- 
namic equilibrium with oxygen adsorbed on 
silver, if such an equilibrium were estab- 
lished. 

The defining equation (3) of the activity 
a0 of surface oxygen atoms does not imply 
that oxygen adsorbs in the form of atoms 
only. It is fairly well established that sev- 
eral forms of adsorbed oxygen exist on 
silver (I). To the extent that these various 
forms of adsorbed oxygen are in thermody- 
namic equilibrium, i.e., they all have the 
same steady-state chemical potential, then 
the emf measurements reflect this common 
chemical potential. If, however, such an 
equilibrium is not established, then the emf 
reflects the activity of oxygen atoms (M), 
as they are the fastest ones to equilibrate 
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with the 02- of the stabilized zirconia. This 
is further discussed below. 

As mentioned before, it was observed 
experimentally that indeed 

&w = pozw (4) 

when O,-inert gas mixtures were intro- 
duced in the reactor. However, in the pres- 
ence of ethylene oxide in the reactor, i.e., 
under reaction conditions, Eq. (4) is not 
satisfied anymore and in general 

although at high temperatures and low par- 
tial pressures of ethylene oxide, a&*,, ap- 
proaches very closely to PO,. Several func- 
tional forms were examined for the 
dependence of a, on gas-phase composi- 
tion. It was found that the a0 measurements 
(i.e., the emf data) could be very well 
correlated in terms of the equation 

(5) 

This is shown in Fig. 7. It should be noted 
that 

(a) If the left side of Eq. (5) were equal to 
zero, i.e., PA,' = ao, that would imply 
equilibration between surface oxygen and 
gas-phase oxygen during reaction. This is 
not true except at very high temperatures 
and very low values of PETOX. 

(b) The same parameter KEToX = 3.3 . 
lop5 exp(10,600/T) obtained from the ki- 
netic data is the crucial parameter for the 
description of the surface oxygen activity 
measurements and corresponds to the 
slopes of the straight lines of Fig. 7. The 
temperature dependence of KR and KEToX is 
shown in Figs. 8 and 9. 

DISCUSSION 

It was proposed by Twigg many years 
ago (8, 9) that the rate-limiting step of the 
silver-catalyzed ethylene oxide oxidation is 
the isomerization of adsorbed ethylene ox- 
ide to acetaldehyde which is then rapidly 
oxidized by surface or gas-phase oxygen to 
CO, and H20. This classical picture can 
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FIG. 7. Surface oxygen activity dependence on gas- 
phase composition. 

now be reexamined in light of the in situ 
surface oxygen activity measurements. 

Any proposed mechanism for the oxida- 
tion of ethylene oxide on silver should be 
able to explain (i) the surface oxygen activ- 
ity behavior (Eq. 5), (ii) the observed rate 
expression (Eq. l), and (iii) the observation 
that the same temperature-dependent pa- 
rameter KEToX appears both in the rate 
expression and the oxygen activity equa- 
tion. 

These three requirements decrease the 
possible mechanisms to a very small num- 
ber. 

First, the inequality 

ao2 < PO, 

shows that thermodynamic equilibrium is 
not established between surface and gas- 
phase oxygen during reaction. This implies 
that either oxygen adsorption is rate limit- 
ing in the classical sense or that the rate of 
oxygen adsorption and desorption is com- 
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FIG. 8. Temperature dependence of KR. 

parable with the rate of the oxidation step. 
The first possibility can be ruled out in light 
of the rate expression (Eq. 1). Therefore 
the reaction rate is of the same order of 
magnitude with the intrinsic rate of oxygen 
adsorption on silver. 

Both experimental equations (1) and (5) 
very strongly suggest adsorbed ethylene 
oxide dimer formation. This is not surpris- 
ing in view of the previous work of Twigg 
(8, 9) and Force and Bell (6). The rate 
expression clearly shows that adsorbed eth- 
ylene oxide dimer rather than gaseous eth- 
ylene oxide is involved in the oxidation 
step. Furthermore the fact that aO* < PO2 
shows that adsorbed ethylene oxide reacts 
with adsorbed oxygen rather than gaseous 
oxygen. Therefore the results are very 
strongly indicative of a Langmuir-Hin- 
shelwood rather than Rideal-Eley type 
mechanism. 

The question can be addressed of 
whether the rate-limiting step is the isomer- 
ization of adsorbed ethylene oxide dimer to 
a highly reactive isomer which then reacts 
with adsorbed oxygen to form CO, and HZ0 
according to Twigg’s mechanism. Although 

the rate expression can thus be accounted 
for, we found it impossible to interpret the 
surface oxygen activity behavior on the 
basis of such a rate-limiting step. However, 
we found that the following mechanism 
could explain all the experimental observa- 
tions: 

HO*(g) * 20*1, (6) 

o* + s, + s* --+ 0 - s, + s1, @a) 

2C,H,O + Sl+ C4H,02 - S, (7) 

0 - s, + C4Hs02 - s1 + P = 4C0, 

+ 4&O + s, + s2, (8) 

where P stands for a highly reactive inter- 
mediate which is rapidly oxidized to CO2 
and H20, and 0* stands for oxygen in a 
precursor adsorption state. Postulating this 
precursor state is necessary in order to 
account for the a,, behavior (Fig. 7) as 
shown below. The assumption of two dif- 
ferent types of surface sites S1 and S2 was 
found necessary in order to account quanti- 
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FIG. 9. Temperature dependence of KETox obtained 
from the SEP data. 
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tatively for the experimental observations 
(1) and (5). 

Quantitative Kinetics 

On the basis of the above mechanism and 
with the additional assumption of 
Langmuir-type adsorption one can explain 
all the experimental observations in a quan- 
titative manner. This may not be the only 
possible interpretation, but it is the simplest 
one we could find. 

Since step (7) is in thermodynamic equi- 
librium one obtains 

8 
K F ETOx ETOX 

EToX = 1 + KETOXP&X’ (9) 

where eaTOX is the coverage of surface sites 
S, by ethylene oxide dimer. Therefore 
K ETOX is the adsorption coefficient of ethyl- 
ene oxide on silver and one can directly 
obtain the heat and entropy of chemisorp- 
tion of ethylene oxide from Eq. (2). 

A&TOX = -88,000 J/mol dimer 
= -44,000 J/mol ETOX 

A&TOX = -85.8 J/K . mol dimer 
= -42.9 J/K * mol ETOX. 

At steady state the difference between 
the rates of oxygen adsorption and desorp- 
tion equals the rate of reaction and accord- 
ing to steps (6) and (6a) one obtains 

&p% (1 - eETOX)(i - eo) 

- K2eO(1 - &TOX) = &eoeETox, (10) 

where K, and K2 are rate coefficients and 
Kl/K2 = K. is the adsorption coefficient of 
atomic oxygen. In the absence of chemical 
reaction (KR = 0) Eq. (10) reduces to the 
common form of the Langmuir isotherm 

e 
K&f = e 

Since a, expresses the square root of the 
partial pressure of gaseous oxygen that 
would be in thermodynamic equilibrium 
with adsorbed oxygen at coverage 0, if 
such an equilibrium were established, it 
follows that 

Koao = A 
0 

even when gaseous-surface oxygen equili- 
bration is not established. Combining Eqs. 
(9), (lo), and (12) one obtains 

p1/2 
02 - 1 = $ KETOXP&X. 
a0 

(13) 
2 

On the basis of the mechanism (step (6a)) 
desorption of oxygen requires the existence 
of an adjacent empty site S1, i.e., the rate- 
limiting step for oxygen desorption is 0 
migration from an S, to an S, site. There- 
fore K2 is the rate coefficient for this ele- 
mentary step. If the adjacent S, site is 
occupied by ethylene oxide, reaction oc- 
curs. Therefore K, is the rate coefficient for 
the same elementary step of 0 migration 
from an S, to an S, site, so that 

KR = K2. (14) 

This is supported by the oxygen desorption 
experiments from ethylene oxide free silver 
catalyst (Table 2). 

In light of (14), Eq. (13) reduces to the 
experimental equation 

p1/2 
02 

a0 
- 1 = KETOXPZ,TOX. (5) 

The implication of (14) is that the measur- 
able K, (Eq. (2)) is in essence the rate 
coefficient for atomic oxygen desorption, 
so that the activation energy for atomic 
oxygen desorption is 85 kJ/g-atom 0, 
A&ES o = 85 kJ/g-atom 0, and AS& o = 
- 125 J/K g-atom 0. This activation energy 
is in reasonable agreement with reported 
literature values (1). 

TABLE 2 

Oxygen Desorption and Ethylene Oxide Oxidation 
Rate Coefficients 

Temperature Kz KR 
CC) (mol/s) (mol/s) 

248 5.1. 10-a 4.3 . 10-E 
290 8.5. 1O-8 18 . 10-a 
318 12.9. 1O-8 44.5 . 10-a 
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Finally the rate equation 

= KR &a0 . KET~X%OX 

1 + Koao 1 + KETOX%OX 

reduces to the experimental rate expression 
(1) if Koao * 1 which implies that most of 
the S, sites are occupied by 0 atoms during 
reaction, i.e., B0 - 1 which is quite reason- 
able under atmospheric pressure condi- 
tions. It should be noted that 0, is insensi- 
tive to changes in a0 to the extent that a, s 
K,-’ (Eq.(12)). Practically all the previ- 
ously reported rate expressions reviewed in 
(23) can be considered as limiting cases of 
the rate expression (1). The activation en- 
ergy found is in reasonable agreement with 
previously reported values (9, 13). That no 
second-order dependence of the rate on 
P EToX has been reported is readily ex- 
plained by noticing that all the previous 
kinetic studies were restricted to operating 
temperatures below 350°C. The present 
results should not be taken to imply that 
atomic oxygen is the only form of oxygen 
adsorbed on silver. They show, however, 
that adsorbed atomic oxygen is responsible 
for the oxidation of ethylene oxide. 

SUMMARY 

The kinetics of the ethylene oxide oxida- 
tion on polycrystalline silver films were 
studied in a CSTR at atmospheric pressure 
in conjunction with simultaneous in situ 
solid electrolyte aided measurement of the 
thermodynamic activity of oxygen on the 
catalyst. It was found that 

(a) The surface oxygen activity does not 
generally equal the gas-phase oxygen activ- 
ity except at high temperatures and vanish- 
ing PETOX. It satisfies the equation a, = 
W/(1 + &TO?J%Od. 

(b) The reaction rate can be described by 

R = &Grod%ro~I(l + G~OXGTOX). 

(cl KR is also very close to the rate 
coefficient for oxygen desorption from the 
silver surface. 

These results strongly indicate that 
(i) Adsorbed atomic oxygen is responsi- 

ble for the ethylene oxide oxidation. 
(ii) Atomic oxygen and ethylene oxide 

adsorb on two different types of surface 
sites Sz and S1, respectively. Ethylene ox- 
ide adsorbs as a dimer. 

(iii) The rate-limiting step is migration of 
atomic oxygen from an S, to an S, site. If 
the site is occupied by ethylene oxide, 
oxidation occurs. If not, oxygen desorption 
takes place. 

The present results should be useful for a 
better understanding of the overall reaction 
network of the ethylene oxidation on silver. 
They also show the usefulness of solid 
electrolyte potentiometry as a tool for the 
study of catalytic oxidations on metals. 
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