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Graphon, & highly graphitized carbon biack, was oxidized to seven levels of burn-olf between zero sud 35%.
The active surfnce aren of these oxidized samples was determined by measuring the coverage of the surfzee with

oxyren complex upon exposure of the snmples to Qs 0t 300° for 24 hr,
satnpiem were subsequently trented with additional O,

After removal of the complex, the Graphon

The amount of oxygen complex formed on the surface

during reaction conld be lollowed by a material balance and at the end of a tun by vulgassing. From these

data, unseenpied active surfuce areas were ealeulated,

Rate constants for 0. depletion and product formation,

ealenlaled on the basis of unoccupied aciive aren, were essenlially constant over most of the burn-off range

studied.
inerense with inrrn-off,

Introduction

In the vast lHerature on the earbon-oxygen reaction,?
there are literally as many different veactivities reported
ns there are earbon materials used. Turiher, the re-
activity ol a particular earbon material ean vary with
carbon burn-off.*  These varintions in reactivity have
heen aseribed to the fact that different carbons have,
initially, different amounts ol active surface areas (ASA)
and that their ASA change to different extents with
burn-off. The extent of ASA is thought to be a fune-
tion of such properties of the earbon as erystallite size,
crysiallite orientation, vacancy concentration in the
basal plane, snd impurity concentration, type, and
location.

Until recently, there was fittle suceess achieved at
measuring ASA of earbon.  Graham,* however, showed
that the ASA of graphitized earbon blacks eould be
estimated from the low-coverage end of N isotherms
obtained at 78°K. The graphitized carbon blacks
which he studied were found to have relatively small
fractions of thelr tofal surfnee aren (TSA) as ASA,
This is atiributed to the fact that the surface of graph-
itized carbon Macks is composed almost entirely of
the basal planes of carbon crystallites®d  These
hasal planes are not thought to be the source of strong
sites, other than where they contain vacancies, Gra-
ham coneluded that the strong site area in graphitized
arbon blacks is primarily accounted for by the inter-
section of the basal plane surfaces composing the poly-
hedral-shaped particles.

Recently, the authors® have shown that the ASA
ol a graphitized curbon black can also be measured by
exposure of the black to Q. at 300° for a prolonged
period, At this low femperature, the O, interacts with
the carbon surface, forming earbon—oxygen complex
on the strong sites and a negligible amount of gaseous
CO and CO.. Upon heating the carbon to 950°,
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On the other hand, rate constants, enleulated on the basis of B.I8E, surface area, showed a considerable

the complex is recovered, with its volume related fo the
ABA of the earbon.

In {his paper, the ambitious undertaking ol corvelat-
ing the structural properties of different carbons to
their ASA will not be considered. Rather, the change
in ASA with burn-off for one ecarbon will he meunsured,
and these ASA will be used to ealeulate meaningful
rate constants for the ecarbon-oxygen reaction (for
this particular earbon).

Experimental

Fhe earbon uged in this investigation was Graphon,t which was
produeed by heat trentment of the ehannel black, Spheron-4, in
the ahsence of oxidizing gases to 2800°.  The original Graphon
was oxidized to seven levels of burn-off hetween zoro amld 3597 a
a Lemperature of 625° and an initial Qs presgure of 500 g, in order
to oiain samples with different ASBA. The snmple bed deplhs
uged in these initinl trentinents were sufficienily shallow to assure
a uniform rale of oxidation through the bed.? These aamples
were first healed od 4540°, 4n sacuo, for 3 lir, to remove essentially
all of the surface complex whicly was present as a result of their
prior oxidation.  The TSA of these samples were measured by
the B.ET. method using Naadsorption at, T8°K.  The total ASA
of these samples were determined from the smount of surfuce
oxygen emaplex formed in 24 hr. st 300° using an initind (s
pressure of 500 g. The epmplex formed was recovered al 950°
and converted to equivalent oxygen conceniration.  The assump-
tion was made that the complex eonsisis of one oxygen atom per
edge enthon atom.  Further, it was nssumed that the edge car-
fon stoms He in t—hg (100} plane; that ig, ench carbon afom vecu-
pies an area of 8.3 A2

Reaelion rate runs were then made at Lemperntares of 875,
625, aml 675° and an initial O: pressure of 3924 0.5 p, employing
the reaction rate apparalus previously deseribed® At the
bed depths used, the rates were nol controlled by the rate of
oxygen diffusion through the bed, A CEC Type 21-611 mass
speetromefer was used to follow continuously, during a reaction,
the concentrations of reaciant and product gases. The reaetor
sysiem (15.5 1) was conneeted direetly to the inled lenk of the
mass speetrometer analyzer tube.  The eate of change in pres-
sure of the individual gases beenuse of leaksge inlo the mass
spectrometer was negligible compared to their rate of change
beeavse of reaction.  The amount of additional burn-off during
the regetion rate rmns was very small (in all enses [eds than 0.19).
Therefore, the BILE. and total ASA, measured prior (o the re-
aetivity runs, inereased a negligible vmount, during a run.

Hpon the eompletion of a renction-raie run, the semple was
heated ot 930°, @n vacuo, Lo recover the oxvgen complex which
wag ont the carbon surface.  The pgreement between the amount
of oxygen complex recovered (as CO and CO.) and the amount,
caleulated to be on the surface from u material balanee wis usu-
ally within £58%,. From daia on the total ASA and the ASA
eovered with eomplex, the amount of ABA unoceupied by eom-
MHex eould e eajenlatod.

(8) ML Vaedala and 1 Le Walker, Je, J0 chim, ploge,, B8, 20 {1unil;,
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Results

Variation of Total and Active Surface Area with
Graphon Burn-off.—Figure 1 presents the relative
eliange in TSA and ASA with burn-off of Graphon over
the range 0-35%,. The initial TSA of the Graphou
was 76 m.*/g.; it increased to 128 m.%/g. with 359,
burn-off.

Figure 2 presents typical degassing curves for the
tecovery of the carbon—oxypgen complex formed at 300°
~those for the 14.49; burn-off Graphon sample being
given. From heat treatment studies above 050°,
if, has been found that heating to this temperature re-
leases at least 05%, of the oxygen complex formed at
300°7 During these studies, the maximum degassing
temperature was held at 950° because of concern about
annealing out of ASA on the oxidized samples at
higher temperatures.” 1t is seen from Ifig. 2 that almost
all of the oxygen complex was recovered as CO, in line
with our assumption, for the ASA ecaleulation, that
oxygen chemisorbed as atoms on the carbon.

On the original Graphon, the mensured ABA con-
stituted 0.299% of the TSA or amounted to ea. 0.2
m.%/g. Upon oxidation to 35% burn-off, the ASA
increased sharply to 3.19% of the TSA, amounting
to almost 4 m.%/g. That is, the ASA increased ca.
18-fold upon oxidation of the Graphon to 359 burn-off;
whereas, the TSA inereased less than twofold. Ob-
viously, then, the Graphon samples represented an
unusual material for use to examine the relative im-
portance of total vs. ASA on the kinetics of the
carbon-oxygen reaction.

Kinetics of the Reaction of Oxygen with the Graphon
Samples.—Figure 3 presents typieal reaclion rate
resulis for the reaction of O, at 625° with the Graphon
samples—the sample previeusly having been oxidized
to 14,49 burn-off being considered. The build-up
in oxygen complex is given in units of equivalent O
pressure, Typieally, the amount of oxygen complex
increased during a reaction rate rum, approaching a
saturation amount. Owver the temperature range
375-G75° for o particular Graphon sample, the amount
of complex formed at soturation decreased slightly
with increasing reaction temperature. TFor example,
for the 14.4% buwrn-off Graphon sample, the per-
centage of the total surface area oceupied by complex
decreased from 1.789 at 573° to 1.67% at 675°.
On the other hand, the amount of complex formed at
saturation coverage was markedly affected by the
amount of prior burn-off which the Graphon had
undergone. Table I summarizes these results for a
reartion temperature of 623°  The table also includes
results for the variation of unoeccupied active surface
area (UASA), at saturation coverage, as a function of
Giraphon burn-off.

Following a reactivity run, it was found that a
negligible amount of the oxygen complex which was
formed could be removed by degassing under high
vacuum at reaction temperature. Upon raising the
degassing temperature in increments, increasing
amounts of the complex were removed, with removal
being at least 959, complete at o degassing temperature
of 950°, At each degassing temperature, the kinetics
of complex release obeyed the Llovich equation,™ in a

(9 P. L. Walker, Jr., Am. Seiential, 50, 259 (1662).

(1)) J. P. Redmond and P, L. Walker, Jr., J. Phya. Chem., 64, 1003
{1060).
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similar manner to that found for the release of H.
from graphite.! This indieates an increasing activa-
tion energy for complex removal, as the amount of
coverage of the surface with complex decreased.

From reactivity results, of the type shown in Fig. 3,
rate eonstants for the disappearance of Ow and forma-
tion of CO and €Oz have been caleulated. On the



2032 N. R, Lawe, I, 0, Vagrora, axp P L, WaLker, Ju.

£
O

35

S

@
PRESSURE OF O, , MICRONS OF Hg.

Ex
ne
<

COMPLEX

)Y

0,

PRESSURE OF PRODUCT, MICRONS OF Ha.
o

i 1 ! ! ! b3
5 0 15 20 25 30
TIME , MINUTES,

Fig. 3. —Fypieal resction between Graphon (BLE burn-off ) and
E Yl !
oxveen at 625°.

O
(@)

basis of TSA, the rate constants have been ealeulated
using an equation of the form, —dPo/dt = kg, (Pp,)-
(TSA), where —dPg,/df is the rate of decrease of Oy
pressure with time and (TSA) is the B.E.T, surface area
for the particular Graphon sample. In all cases, a
first-order dependence in O, pressure has heen assumed.
On the basis of ASA. the rate constants iwve been cal-
culated using an equation of the form, —dPg,/dt =
FodPo{ABA)(1 — &), where (ASA) is the aetive
surface aren for the particular Graphon sample and
{1 — 0) is the fraction of the ASA which is unoceupied
with complex under purticular conditions of reaction
time and temperatire. . The reasoning behind the latter
equation is that the produets, CO and Clh, are being
formed through an wnstable oxygen complex, with the
rates of fheir formation being retarded by the build-up
of o stable oxyzen complex on the active earbon sur-
facne,

Sinee o constant volume reactor was used in which
only a small fraetion (100 ce.) of the total volume (15,5
1) was heated to the reaction temperature, the mie
constants were normalized by multiplying by the ratio
of the reaction temperature to room lemperature in
degrees absolute.

Table I presents selected, typieal data {for the rate
constanis as o function of time of reaction ai 625°
for the Graphon saumple hnving previously undergone
a burn-off of 14.4%, Also included is the change in
UASA with reaction time. The rate constants, based
ot TSA deereased sharply with reaciion time, only
heginning to level off as the amount of stable oxygen
complex {ormed tended to saburation. In contrast,
the rate coustants, based on UASA, changed rolatively
little with reaction time. Some fuctuations were oh-
served which, it is thought, ean be primarily atiributed
to the fact that the surface complex concentration was
detemnined by a difference ealeulation (oxypgen reacted
mintus oxygen in the product gases) and, therefore,
subjoect to the compounding of mudividual errors.

{FE) 8, W, Benson, YThe Foundations of Chemies] Kinetiey," dMeGraw-
ilill Book Co., New York, N, Y., 1060, p, 50,
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Tapne I

Vamarion or Rare Coxseants with Reacrion Tivs 1y Oxy-
GrN Fodt TR GrarioN Sasens (1449, Burn-orr) ar 625°
UASBA K108, see, ~hom
® I, see, e, 72 coof {UABA)
Tine, -~ (BIXT)

min. T k'cor keo BET koy  keos Roo

3 128.F  21.6 1188 1.497 G.5 1 6.0
G 7T 1408 68, 1.58 4.9 0.6 4.3
Y 61.4 0.6 S8 1.29 4.7 8 3.9
12 48,7 4.8 46,4 .08 1.5 -]
15 41.6 7.0 44,0 0.493 $.0 8 4.8
18 38.5 6.6 39.8 .80 £4 850
21 30.0 6.3 39.7 Tl 5.0 R R
R 31.1 6.3 33.0 L6 £.8 LB 5t
27 27 .4 6.4 337 60 £.6 0 1.1 a6
30 25,2 5.5 381 L 66 B3 10 5.4

Table 111 presents selected, typical data for the rate
constants as a function of prior Graphon burn-off for
reaction at G25°  The rate constants were udl ealeulated
on the basis of rute data at the very end of each run.
1 the ease of the constants based on TUASA, this was
the most desirable point at which to make ealeulations,
since the amount of oxypeen complex present could be
more aceurately determined from outgassing data than

TanLe 111

Vanrtarion or Hare Consrants witn Aaoust o Prionr

CinarnoN Bunn-orr ror REaction wirn OxXyees At 625°
Bure-off, —X 107 sve. “leip, =2 {BE T X 103, seo, ~teu, =2 {UASA)—
“o ko Kcour Koo ke ko:  keon keo ke
H 5.2 24 2.7 & w8 4.8 5. 10,2
3.3 1.0 3.2 9.0 2.2 il | I I 5.7
6. 4.3 3.7 20,1 23.8 4.5 1.1 5.7 6.8
8.5 21 4.5 2685 310 44 1o bb 7.0
144 2700 6,0 331 49t 4.5 1O 5.9 . 4
2.8 Sb ¥ 380 4501 4.9 0.9 5.4 6.3
5.8 9.8 4.2 JA8F AR0 LR 040 5.0 6.8
BRI 49.7 1.4 841 T0.1 1.0 1.4 5.8 4.8

by difference caleulations.  The mte consianis, based
on TSA, Inereased monotonically and sharply with
prior burn off given the Graphon. In confrast, the
e constanis, hased on UASA, were essentially con-
stant for Graphon burm-offs bebween 3.3 and 30L.9%.
A possible explanation of why the rate constants at
0%, Graphon buri-off were unmistakably higher will
be constdered shortly.

There has been much interest in $he CO~CO; product
ratio for the earbon—oxygen reactlon.*~Y In this
study, the mmeremental produet ratio, measured as a
function of reaction thme, was essentially consiant.
IHowever, the product ratio was found to increase with
both inerease in the reaction temperature and increase
in per ¢ent Graphon burn-off.  The ineremental product
ratios were averaged over the duration of each run,
with the available values being suminarized in Table
IV, At 625° the product ratio lnereased initially
over the burn-off range 06-8.5%; and then remained
gsseutially constant for higher Graphon burn-offs.
The same qualitaiive trend in the CO-COy ratio with
burn-off and reaction temperature was observed for the
products recovered at $he end of a run by degassing at

{12y 5. Blyholder and H. BEyreing, J. Phys, Chem,, 81, (82 (1847}

(03 I, Mlertens, J. ehim. phyge., 47, 353 (14504,

(14) I, Baethe, &, Elekirochem., 56, 655 (1441},

(151 0 Arthae, Prana, Faraday See. 47, T (1051,

(I AL Meminberg, 4. Blekirochen., 63, 952 (1H5H),

7)) R Duy, PooLe Walker, Jr, sod G0 C0 Wright, “Lodestrisl Curban
and Graphite,” Sve. Chem. Industry, London, I8, p. 38,
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950°, However, the ratio in the degassing products
was mueh higher than the product ratio in the primary
reaction products.

TapLe IV
CO-COs Provucr Rarios Oussrvip ar Divrenenre RBacrion
TEMPERATURES FOR (URAPHON SAMPLES OF DIFFERENT

BurN-0rrs
Bura-off, Product ratio
P 5756° 425° [y
0 6.7 1.1 1.4
3.3 e 3.5
6.4 4.4
8.5 NN 4.8 ..
14,4 4.0 4.8 G.7
20.8 Ces 5.1
25.8 4.2 3.0 G.5
31.9 e 5.1
Discussion

It appears from adsorption studies with Ny at 78°K.
that the original sample of Graphon used in this study
had a somewhat more homogeneous surface than that
used by Graham in his early studies. First, from low
eoverage adsorption studies, using the intercept method
developed by Graham, our Graphon sample had the
smaller ABA per unit of TSAY  Beeond, the BT aren
of our Graphon was 76 m.%/g., compared to 82 m.*/g.
for Gralam’s sample.  These results are consistent with
the faet that our Graphon was heat treated to a higher
temperature (2800°) than was Graham’s sample (2700°).
Polley, e al.,® have shown that the surface ares of
Spheron 6 earbon black decreases with inereasing heat
treatment  temperature. Beebe and Young® have
shown, {rom heats of adserption studies, that the sur-
fnee homogeneity of carbon black increases with in-
greasing heat treatment temperature.

Apparently, Smith and Polley™ were the first to
recognize the potential of using carbon blacks heated to
various temperatures to study reactivity and activa-
tien proecesses in the carbon—oxygen system. They
found that the reactivity of a thermal black to air
decreased sharply with inereasing heat treatment lem-
perature. They attributed this to the increase in
erystallite size and the reorienfation of crystallites
upon heat treatment to yield a surface compesed in-
ereasingly of the basal plane of the erystallifes. Upon
oxidation, they suggested that atfack primarily oceurs
at the intersection of the basal plane surfaces (the loca-
tion of the strong site area according to Graoham!
and others?!), resulting in penetration into the particle
and exposure of the basal plane edges.  We coneur with
this view and conc ude that in this study the exposure
of the basal plane edges upon oxidation was measured
by the chemisorption of oxygen on these edges at 300°.
To the extent that vacancies and imperfections were
originally present within the basal plane suilaces,
oxidation also would be expected to increase edge
concenfration at these locations.™

Implicit in this argument is the conclusion that the
edges of earbon crystallites are more renctive to oxygen
than are the basal plane surfaces.  Previous workers

(18 ML IL Polley, W, I Selseffer, anel Wo L Baitls, J. Phys, Chem, BT,
169 (1953).

(1 B, AL Besho snad Th N Young, 4., 88, 93 (1851},
120} W, R. Smith pad M. L Polley, ., GO, 185 {1656),
{21y J. G. Aston amd J, Greyson, ibid., 61, 613 (157},

(22) G. R, Hennig and M. A, Kanter, "Renctivity in Solids,’” Elsevier
Publ. Co., Amsterdam, 1061, pp. G29-044),
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studying the interaction of oxidizing gases with o broad
spectrum of earbon types, varying from purified char-
coal,” to pyrolytic carbon,* to graphite single erystals,*
have come to a similar conclusion. Possibly the high
reaction rate constants found for the original Graphon
sammple (Table III) ecan be explained on this basis.
That is, the reaction rate of the Graphon samples with
oxygen is essentially given hy the expression, b,(Po,)-
(ABA)(1 — &) -+ I (Pp,)(ISA), where Ly and &y repre-
sent the reaction rate constants for atiack at the edge
and basal plane carbon atoms, respectively. It can
be argued that if &, 3> by, upon some activation of the
Graphoun to produce a signifieant amount of ASA, the
over-all rate can be approximated closely by the first
term in the above expression. Such appears to be the
case for the Graphon samples having burn-effs above
3.3%, as is scen in Table III. An estimate of k&,
can then be made from the rate data for the original

sraphon sample by assuming that kb, has the same
value as that for the larger burn-offs. This caleula-
tien, for the three reaction temperatures, yields a
value for k. /ky, of ca. 2000.

The answer to the question of why edge carbon atoms
are more reactive to oxygen than are basal plane car-
bon atoms would appear to lie with two possible factors
—a geometric factor and/or an impurity factor. Re-
garding the geometric factor, the important peint te
be considered iz the relative likelihood of edge »s.
basal plane earbon atoms being able to form bonds with
chemisorbed oxygen. The formation of such bonds is
thought to be a required step in the conversion of oxygen
to gaseous carben oxides. From recent studies on the
change n thermoelectric power of graphite upon the
chemisorption of oxygen,™ it appears that a eonduc-
tion electron (r-clectron) participates with an in-plane
o-cleetron of the carbon to form a carbon-oxygen
double bond. Edge carbon atoms have unpaired o-
electrons,™* which are available to form bonds with
chemisorbed oxygen; basal plane earbon atoms pre-
sumably have their c-clectrons tied up in chemieal
bonds with adjacent carbon atoms.

Considering the impurity factor, it is known that
certain Impurities in small amounts can strongly
eatalyze the reaction of earbon with exidizing gases.®#
Tor example, the addition of 100 p.p.m. of iron to
spectroscopie graphite can inerease its rate of gasifica-
tion by CO. ca. 150-fold.® T{ is estimated that the
total ash content of the Graphon used in this study is
<100 p.pm. However, it is known that impurities
tend to diffuse to and concentrate at crystallite edpes
{basal plane edges in this case) during heat treatment at
high temperatures. Therefore, the possibility does
exist that the reactivity was higher at the edge carbon
atoms in the Graphon samples because of the reaction
heing catalyzed by impurities concentrated at these
locations.

As previously discussed atb length,? there is eonsider-

{my B I Long and KW, Sykes, Peees Rog Sees (Lowdon), A193, 377
{1418},

{24} W, 8. Harfon, “Proccedings of the Fiftl: Carben Conrferspee,”
Vol, If, Pergamoa Press, New York, N Y., 10873, pp 202410

{25) (. R, Hennig, J. chim, phygs., B8, 12 {IG61).

{26) J. 4. Tietien, privaie communicition, B

(27) R. L Savage, Asr. NV, Arad. Sci., B3, 862 (1051},

28) I Bowlangier, X. Duval, amd M. Letort, “Proceedingy of the Third
Curhon Conference,” Pergamon Press, Now York, N, Y., I857, pp. 257-204.

24) 1. F. Haksznwski, T, Rusinko, Fr., and P, L, Walker, Jr., **Proceed-
ings of the Fifth Carbon Conlerence,’ Vol. II, pp. 243-250, 19463,
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able disagreement as to the value of the activation
energy for the carbon-oxygen reaction. As was
pointed out, this is caused by, in part, the act that
different experimenters have made renctivity studies in
the realm of partial diffusion contrel and with samples
of widely different purity and crystallinity. Trom
this study, it is clear that another factor which will
invalidate the values of activation energies calculated
from incomplete experimental data is the variation in
UASA with temperature. For these studies, over the
temperature range 575-075°% the activation energy
for O depletion was 36 % 2 keal./mole; the aetivation
energy for carbon gasification was 44 = 2 keal./mole.
The activation energy for carbon gasification is higher
than that for oxygen consumption, since the CO-CO,
product ratio increased with increasing reaction tem-
perature~—or the carbon was more efficiently gasified.
Most of the studies were performed using a Graphon
sample weight of 0.100 g.  Sufficient runs were made,
Lhowever, with 0.050-g. samples to show that the
activation energies were independent of sample weight.
This meauns that the reaction rate was solely controlled
by the intrinsic chemical reactivity of the Graphon and
not, in part, by the diffusion of Q. through the bed of
Ciraphon partieles.?

On the basis of & uniforin concenération of 0. through
the Graphon bed, the experimental reaction rates can
be compared with rates predicted by the collision
theory. That is, the reaction rate from collision theory
can be given by [(/uN&)(UASA)exp(—~E/RIY¢],
where the terms i the first bracket represent the
predicted reaction rate from simple collision theory
and { Is a steric factor {<1), suggesting that o critical
orientation of the oxygen molecules on eollision with
the swface may be neecessary for reaction to oceur.
Taking an activation energy of 36 keal./mole, ¢ varied
from 1/56 to 1/83 for all reactivity runs, in order to
make the rates caleulated from collision theory agree
with the experimental rates. No trend in ¢ with
amount of Graphon burn-off or reaction temperature
was observed.

As indicated earlier, there has been controversy

N. R. Laing, I J. Vasvora, anp P, L. Wanker, Ja,

Vol. 67

regarding the CO-CO. product ratio for the carbon-
oxygen reaction. Parbicularly, the question has been
asled as to whether CO and CO. are both primary
produets of the reaction., In earhier work on the
Graphon—oxygen system using identical experimental
conditions to those used in this study,” the authors have
shown that CO and CO. are both primary reaction
products. This conclusion agrees with the pioneering
studies of Arthur.® However, Arthur further sug-
gested that the CO-CO. primary preduct ratio is
independent of the nature of the carbon reacted,
having values of 1.6, 2.4, and 3.5 at temperabures of
A475, 625, and 673° "This conclusion is based on hig
finding that the product ratio was the same for an arti-
fieial graphite and & coal char—iwo forms of earbon
presumably having wide dilferenees in erystallite size
and ratios of basal plane to edge carbon atoms. Asis
seen from Table IV, we do not agree that the primary
ratio is independent of the nature of the earbon. The
ratio substantially increased over the early stages of
Graphon burn-off. At each temperature, the extremes
of the product ratio do encompass the values given by
Arthur. Our results suggest that the produet ratio
might well be a function of the extent to which basal
plane vs. edge carbon atoms participate in the reaction.
Arthut’s interpretation could be complicated by the
fact that POCl; was used to inhibit the gas phase oxida-
tion of CO, because as Arthur showed, POCL also in-
hibited the rate of carbon consumption, perhaps by
chemisorbing on active sites, ¥
DISCUSSION

J. H. Avgins (Coabot Corporation)—Where did you obtain an
ares of 8.3 A7 for an edge earbon sinee my caloulations show an
area of 6.6 A2

-

BJ. Vagrora—This was oblained by assuming one oxygen
alom interaction witl one edge earbon, and that the edge carbon
aloms lie in the 100 plane,

F. Faruan (Notionsl Research Couneidl, Ottowa)—1s it pog.
gible to decompose quantitatively the oxygen complex by heat-
ing Graphon?  The oblained earbon—is it free of oxygen?

F.J. VAsTrorA.~Yes.



