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BRIEF SUMMARY OF PROGRESS

During the last duarter severaT“objectives were attained:

1) A strong dependence between the catalytic properties of Pd/ZSM5 during CO
hydrogenation and the cation-exchanged form of the support has been
established.

2) Steady-state kinetic and spectroscopic results were dup]1cated for the
same system under transient conditions. : .

3) Infrared spectra indicates that the structure of adspecies present during
CO hydrogenation may be related to production rate and selectivity.

"y
i

SUMMARY OF PROGRESS

The CO hydrogenation properties of Pd on ZSM5 has been found to be depen-

dent on the cation preseﬁt on the support. As seen in figures 1-2, the rate
aof hydrocarbon production, which is comparable for the H and Na forms,
increases significantly when La~ZSM5 is employed as the support. The accom-
panying variation in the line slopes (i.e. activation energies) suggests a
relation between support and reaction rate. The product distribution also

_depends on the ion-exchanged form of the zeolite (figures 3-5). AL present,
only Pd/Na-ZSM5 has produced measurable quantities of oxygenates. This signi-
ficant change in the product distribution indicates that the reaction patpway
may depend on thke nature of the support.

In the Study of the Pd/Na-ZSM5, the kinetic and spectroscopic nature of
the catalyst was monitored under transient conditions. Activity and IR
measurements taken during a temperature-programmed reaction or TPR (a linear
increase in temperature with time) agreed with those determined at steady-
state (figure 2). TPR-IR results were also comparable with steady state
observations. This technigue provides the means for rapid data collection
under a wide range of conditions.

Infrared spectra of the catalysts under reaction conditions also vary

with support composition (figures 6-8). In the formyl/formate region
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(1750-1500 cm-l), the Pd/Na-ISM5 (figure 6) shows stirong absorbance at 1709,
while both H (figure 7) and La forms (figure 8) exhibit: bands between 1550 and

1600 cm™}

. This finding may increase the understanding of the drastic change
in selectivity between the former and latter systems. A similar difference in
spectra exists in the methoxy/methyl region (1500-1350 cm'l). Bands on the Na

form at 1446 and 1381 differ in location and number from those found on the

3y

Pd/H-ZSM5 and Pd/La;ZSMS, again pointing towards support-dependent cata1yst§'
properties. To investigate the nature of the adsorbed species, various vapor
phase species were deposited on Pd/Na-ZSM5 and pure Na-ZSM5 waférg. The bands
generated by formic acid (1709 cmml), dimethyl ether (1447 cm'l),.and methanol
{1380C cm'l) Jed to the assignment of the peaks as forﬁy], methoxy, and methyl
groups respéutiveiy. The results alse indicate thaf all three species are
present on the Na-ZSM5 support itself,'which leads directly to the conc1hsion’
that it is an important factor in the. course of the reaction.

Current work concerns the peak assignment on H and La forms of the éata—
lysts. Other transient methods (concéntratioﬁ and bressure ramps) will be
used to study the effect of other catioﬁ-exchanged supports on Pd-catalyzed

hydrogenation of CO.
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