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NOTES 

Influence of Oxygen and Carbon Monoxide Chemisorption 

on the Effective Thickness of Thin Copper Films 

In a previous paper (1) we have shown 
that Sachtler and Dorgelo’s hypothesis (2) 
referring to the thickness decrease of thin 
metallic films during gas chemisorption, 
is supported qualitatively as well as quanti- 
tatively by our results concerning the oxygen 
chemisorption on thin silver films (3-5). 
Other experiments performed by us dealt 
with the influence of oxygen and carbon 
monoxide chemisorption on the electric 
properties depending on thickness, of thin 
copper films, such as electric resistance 
(6-G?), temperature coefficient of the electric 
resistance (TCR) (9) and Hall voltages 
(7, 8). In this note we will point out that 
also these experimental results quanti- 
tatively check up Sachtler and Dorgelo’s 
hypothesis and, moreover, that they empha- 
size the specific character of the thickness 
decrease. 

The experimental technique was similar 
to that usgd for silver. Copper films, thinner 
than 100 A, were deposited at a residual gas 
pressure of 10P8 torr, on a glass support 
cooled to 77°K. lifter deposition the films 
were annealed in order to obtain stable 
structures with metallic conductivity, to 
which Fuchs’s relation can be applied. 

During the oxygen chemisorption on such 
copper films, an increase in the electric 
resistance (6-8) and a decrease in both the 
TCR (9) and the Hall voltages (7, 8) were 
recorded in the temperature range 77-273°K. 
During carbon monoxide chemisorption at 
200°K, besides the resistance increase we 
noticed an increase in the Hall voltages for 
small coverage degrees and a decrease in 
it for greater ones (8). 

The resistance increase and the TCR 
decrease, as well as the variation in the Hall 

voltages may be interpreted on grounds of 
Sachtler and Dorgelo’s hypothesis. For the 
Hall vohages this becomes obvious if one 
takes into account the thickness dependence 
of the Hall coefficient of very thin copper 
films (10). 

Assuming that the changes of the electric 
parameters are entirely brought about by 
a decrease in the effective film thickness and 
that the structure of the copper film is bulk- 
like and does not change through chemisorp- 
tion, we computed-on grounds of TCR and 
electric resistance measurements by using 
the relationships given in paper (I)-the 
magnitude 6 of the decrease in the effective 
film thickness. In Table 1, besides these 
values, there are also listed the previously 
obtained (1) dat,a for the silver-oxygen 
system, as well as the lattice constants of 
copper and silver. 

TABLE 1 
&VALUES 

d(A) Lattice 

“g;;;td / conatsnt 
From the resistance From the TCR 

system variation (8, 4) variation (9, 6) 

CUD2 6.05 + 0.13 7.25 + 1.25 3.608 
Cu!CO 4.20 * 0.50 
AdO, 4.16 k 0.25 3.58 + 0.22 4.072 

By comparing the a-values for the Cu/Os 
and Cu/CO systems with the lattice constant 
of copper, it follows that in the chemisorptive 
copper-oxygen bond two layers of copper 
atoms are involved, whereas in the copper- 
carbon monoxide bond only one. As the 
measurements have been carried out at 
approximately the same coverage degree (at 
saturation), it results that the thickness 
decrease shows a specificity function of the 
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chemical nature of the adsorbantjadsorbed 
system. The same conclusion may be drawn 
from the comparison of the data referring to 
the copper-oxygen and silver-oxygen sys- 
tems, the values for the thickness decrease 
being in agreement with the chemical proper- 
ties of the two metals. 

Table 2 contains the values of the thick- 
ness decrease, a’, computed from the re- 
sistance increase by assuming not only 
a thickness variation but also a change in 
the number of conduction electrons (5, 9). 

TABLE 2 
~/-VALUES 

A&orbant/sdwxbed system a’(A) (9, G) 

cu/o2 5.91 f 0.46 
AdOe 3.08 f 0.24 

As it may be noticed this assumption affects 
neither the magnitude order nor the specific 
character of the thickness decrease. In ot’her 
words, even by yet admitting another mecha- 
rlism for the interpretation of the resistance 
variation in thin metallic films during oxygen 
chemisorption, Sachtler and Dorgelo’s hy- 
pothesis remains valid. 
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Cage Effect on Product Distribution from Cracking 

over Crystalline Aluminosilicate Zeolites 

Previous publications (1, d) described 
the hydrocarbon cracking activity of vari- 
ous zeolites for n-hexane. Zeolite catalysts 
have been shown to have one to more than 
four orders of magnitude higher activity 
than that of conventional cracking cata- 
lysts. 

With these eeolites it is possible to carry 
out hydrocarbon cracking reactions at tem- 
peratures considerably below the conven- 
tional cracking temperatures of ~500°C. 

As previously noted, temperature has a 
pronounced effect on product pattern in 
hexane cracking (2). The products are rich 
in C&-C, at 316°C (600°F), and due to 
secondary reactions they shift toward pre- 
dominantly C3 hydrocarbons at 480°C 
(900°F). 

Of particular interest is the study of the 
primary product pattern from cracking 
with shape-selective zeolites. It has pre- 
viously been shown that when cracking 


