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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither (he United States Government nor any agency thereof,, nor any of their
employees, makes any warraaty, €xpress or implicd, or assumes any legal liahility or responsi-
bility for the acturacy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
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manufacturer, ar otherwise does not necessarily constilute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authars expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.




1. OBJECTIVE AND SCOPE GF WORK

€0 hydrogenstion reactmns over supported metals can produce a wide spectrum of
hydrocarbon and oxygenated compounds depending toa args extent on the iype of metal used,
Elucidating the nature of the intermediate species formed on metal surfaces may provide the key
to understandmg the pathways through which these reactions proceed on dlff erent metals.
Research is proposed to investigate intermediate species farmed during CO hydrogenation
reactmns on sﬂm-suppnrted pd, Rh, Ru, and Ni catalysts. A nove! chemical trapping technique
will be used ] 1denhfy adsorbed intermediates. Coupled with m-sﬂu iR spectrnscopm
investigations of adsorption and reaction on the catalysts, these trapping studies should providea
fremework for understanding differences in CO hvdrogenation reaction pathways over different
rﬁetals. In addition, chemical trapping studies using selected_transitiun metal complexes of

known structure will be carried out to help evaluate the technique as well as to help establish

rglatinnsh'ips between homogeneous and heterogeneous catalytic reactions of CO and Ho.

\:\)-
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2. SUMMARY OF PROGRESS

During the second quarter of the proj ect emphasis hes been p\aced on the construction of

the chemical trapping reaction system and 1nstanation of the gas chrcmatograph Two of the four

catalyst sylems were prepered, those being Ni/$i0 and Rh/SiOz. Preliminary (R

investigations of CO adsorptian 6n Rnh/8i05 have been performed.



3. DETAILED DESCRIPTION OF TECHNICAL PROGRESS

Personnel

Mr. John A, Williams and Mr. Prakosh 6. Bendale continued to work as Ph.D. candidates in

Chemical Engineering to assist the P.1.'s (Professors Blackmond and Wender ).

Equipment

The reaction selectivity and in-situ chemical trapping studies during CO hydrogenation
will be performed in single-pass glass or stainless steel microreactors equiped with on-linegas -

chromategraphic analysis. The design of the reactor system was schematically shown in the last
quarterly report (DOE/PC/85026-1). Three ultra high purity feed streams (Ho/CO, Hyp, He)

will be available to thé reaction system. Flow rates will be accurately controlled via separate
Brooks Micro Mass flow controllers. Valving is arranged for the selection of one or more of the

feed streams and switching therein. €O hydrogenation will be performed using a gaseous feed
stream of & 2:1 Ho/COmixiure of et a flow reteof 10 10 200 cc/min (STP). Reaction

conditions will be varied depen%i%g on eatalyst selectivity. Anticipsted resction conditions are
temperstures of 200-300°C and 0~ 10 atmespheres pressure. Trapping will be performed by
redirestion of & gaseous feed stream and passing it through a thermostated saturator containing
the trapping agent. Catalyst sample weights will be chosen so as to maintain differential CO
conversions. It is estimated that 100 to 1000 ma of catalyst sample will be required in the
microreactor to obtain eccurate enalysis. Steady stete geseous reactor effluent samples will be
taken periodically through an sutomatic sampling valve. ’

The reactor controls have been mounted and wired. The remainder of the reactor system

has been constructed. The sampling valve is presently being installed. Stendardization of the gas

chromatograph has begun,



IR Investigations

Preliminary IR investigations of CO adsorplion on Rh/Si0, were performed.

Model Transition Metal Complexes

The selection of model transition metal complexes were previously investigated and two

complexes were chosen. The complexes are acetylene dicobalt hexecarbony! (CoHa(Co(C0)3)2)
TN

{ %

" and ethy] tricoball enn%c;%tT;nyl {Coz(C0)gCCH3). Preparation metheds were previously
determined for both complexes and the acetylene d{wbalt hexacarbony! comp]ex' was prepared
for us commercially. The ethyl tricoball enn.eacarbanyl mode] transition metal complex is still
under pr-eparahon These complexes will be contacted with the trepping reagents under various
conditions to determme whether the organic ligands will interact with the reagent in the same
manner as it is conjectured the hydrocarbon species on a metal catalyst surface do. These
studies will enable us to test and evaluate the trapping technique for identification of surface

species.

n
4. FORECAST OF WORK

During the third quarier, final testing of the reaction system and ges chromatograph is

planned. Preliminary chemical trapping reaction work will commence \;Jith Ni/5i0; and then
work will be focused on Rh/Si0o. Preliminary IR-work will continue with Ni/Si0; end

Rh/8i0;. Resctivity of the two model transition metal complexes will be investigated as

described above.
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