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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neitier the United States Government nor any ‘agency thereof, nor any of their
employees, makes any warranty, capress or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or uselulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.



Brief Summary of|p;ﬁgress

During the past guarter twe tasks were accompllshed

A1) Obtaining reaction rate data in beth the Pd/ZSM5 and Pd/S102 cata1ysts,

i) Obtaining 1nfrared spectrum of CO/H2 mixturés in both of the above cata-
lysts. The results 1nd1cate ‘that both catalysts exhibit CO hydrogenat1on
aétivi;y but d1fferent selectivities. The reaction rate and the selectivities
are affected“by pressure and temperature. The infrared spectrum of CC on the
Pd/ZSM5 catalyst under reaction conditions exhibit several bands which are
different than those of adsorbed\coi

Summary of progress _

The two tasks completed during the last euarter were conducted at relati-
vely low pressures, 20 and 75 psi, and the kigetics and IR studies were con-
ducted separately. Leaks had prevented to collect the data in the IR-cell
reactor as originally intended, eonsequently, it was decided to obtain preli-
minary reaction rate data in the reactor with blank seals instead of the IR
iransparent windows. These data were obtainee on a Pd/ZSM5 and Pd/SiO2
catalysts in order to asceftain the role of the support. The data summarized
in figs. 1-2 show reaction rates and selecfivities obtained at fi;e different
temperatures and at 20 (atmospheric) and 75 psi total pressure. It can be
seen that the rates per unit gram of catalysts are similar in both catalysts
and increases with pressure and temperature (fig. 1).

The se1ect1v1t1es, shown in fig. 2 1nd1cate that the ZSM5 supnort 1ndeed
affects the reaction pathway by producing a different product distribution
than the 5102 supported Pd. The zeolite support leads to heavier hy&rocarbons
than the silica support at 250-399°C, but the cracking acidity of the zeolite
predominates at the higher temperature leading to more Cl (fig. 2).

: Infrared studies were conducted on the Pd/ZSM5 catalyst under reaction

conditions at atmospheric pressure, and at the same temperatures than the



-2 -

-reaction studies. IR spectra were also obtained at 40 psi in a N2 atmbsphere
and “at various temperature;: Fig. 3 shows the spectrum of a mixture °¥%
CO/H, under. reaction conditions at 250°C. The linear and bridge bonpeéiform
of €O adsorbed on Pd can be clearly seen at about 2071 and 19§§ cm?l, along

¥y,
1. As the temperature increases to the point at

with a small peak at 1593 cm;
whiéh the reaction rate starts'jpcreasing with temperature, ana production of
hydrocarbons other than C1 is détected, the spectrum changes significantly as
sﬁown in fig. 4. The shoulder, which i; bare]y\seen in the bridge bonded

band in fig. 3, develops as a séparaté band centered at 1859 cm'l.

) Furthermore, the band at 1593 cm"1 fully develops centered at 1578 cm'1 along
| with a similar band at 1477 enL. '

The band adjacent to the bridge bonded peak increases with temperature
but decreases again as the temperature decreases. However, the low frequency
bands once formed, are not strong]y affected by temperature 6r the reaction
environment. '

The IR results obtained at 40 psi under a CO/N2 atmosphere show bands
located at similar frequencies as those obtained at i étm. and under CO/H,,

1

although in this case, the gas phase CO band at 2183 cm * predominates (fig.

5). The band at 1851 cm"1 is much less intense and the band at 1477 cm-1 can
be barely detected. Since the reaction studies and the IR studies were con-
ducted separately, a clear connection between these two is hot yet possible,
nonetheless the present data indicates that the ZSM5 catalyst have an hydroge-
nation function and that adsorbed species other than CO are 6bservab1e. Hork
at higher pressures and in the same IR cell reactor is needed to verify if the ‘
Pd/ISM5 catalysts possesses a bifunctional character, which js the main
hyphothesis of this work, and to identify the nature of the IR bands under

reaction conditions.
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