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~ESC€UPTION/ABSTRACT 

The focus of this project is dir-cd at the design of novcl zeolile-bed hybrid 
catalysts, bs. oa encapsulated w i t i o n  metal chelate complexes and mebl oxo 
species. One goal is to achieve impmved control ova the active species in 
helcrogeneous catalysis, RS well ils improved reactant and producl selectivities. This is 
achieved by cumbining the catalytk activity of transition metal catalysts with the largc 
surface area of microprous and mesoporous hosts. Furthcmore, shape selectivity may 
be achieved through the well-defined pcrre Smme of zeolites. 

Sevwdl fandies of complexes hsvc been sludicd, including nitrogen chelate 
complexes, chirat salen complexes, and supprtcd mdybdcnuu-oxo species. In t&c 
group of nitragencontaining mctql chelate compleres, some are derived from 
triazacyclonontue, while othm are derived fmm tetradentale cyclam-type ligands. 
These complexes have been studied in solution, encqsulatcd in the cages of zeolites, and 
attachcd to the channel w a s  of the novcl mesclpomus MCM-41-type T I B ~ ~ ~ S .  The 
latter approach is hami OR covalcnt grafting of the ligand to the host, followed by 
metalation. These hctcmgenized coniplexes show good activity in highly selective olefin 
epoxidation reactions. 

Furthermore, we have hvestigW the encapsulation of chirul metal chelae 
complexes, including manganese salm complexes in the cages of EMT zeolite. This 
large-porc host allowed us to synthwize +e entire complex in the zcolite in a rnultis~p 
sequence. The epoxidation activity of these hybrid systems is truly encapsulated in the 
host cages: large subsme niolec!,$x such as cholesterol were not oxidized. Chird 
epoxidation with enantiomeric excess of 80% was achieved. 

investigated. These systems are also very active and selective ep:poxiWon catalysts. 

been performed, including EXAFS (Extcnded 
spectroscopy utilizing synchrotron rsdialiun, FT-N c o u p l ~  to th-odesorption, 
Micro Ramn, W-NU?, and ESK S~XUOSCO 
hydrocarbon conversions we address issues including che l d o n  of catalytically active 
sites, stability against migration, $and shape s ~ l ~ ~ t i v i t y .  

I 

Zeofite-supp~rted niolybdyum-oxo spccics have also been synthesized and 

Com~ehensive characterization With spectroscopic and structuml techniques has 
Ray Absorption Fine srructU4 

these catalfiic studies 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. , Neither the United States Government nor any agency 
thereof, nor any of their employea makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its usc would not infringe privately owned rights. Reference herein to any spc- 
cific Qmmercial product, proccss, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
menduion. or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expmsed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 
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