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Several Spectroscopies (Aduger, XP5, UPS, and ELS) as well as LEED
anl work function Mmeéasurements have been used to study charge
transfer of Rh films on T102(110). A comparable charge transfer
WORKSHOP ON study of very highly disperSed Rh/TiO catalysts prepared by ion
“SURFACE SCIENCE AND CATALYSIS" exchange has been studied by NEXAFS and EXAFS of the Rh K edge.
(4 - B May 1987) In order to avoid the morphological changes and encapsulation that
oceur when catalysts are reduced at high temperatures to induce
SM3I, Ti0,(110) substrates have been reduced by inert gas ion
bonbardmeng prior to Rh depositjion. Comparison of model catalysts
prepared on reduced 3upperts with those prepared on fully oxidized
supports indicate that electronic charge is transferred from
reduced Ti cations to Rh particles, resulting in a partially ionic
Rh-Ti bond, The Rh-Ti bonding may provide a driving force for
encapsulation of the Rh but does not lead to a large scale
suppression of the capacity of the Rh to chemisorb CO.
ELECTRONIC INTERACTION IN Rh/Ti0, SYSTEMS Previous theoretical and experimental investigation of Ni Ti (1)
INVESTIGATED BY ELECTRON AND X-RAY SPECTRC%COPIC TECHNIQUES and Pt4Ti (2) have established charge transfer from Ti to thd group
10 netal., We have used NEXAFS {(white line) of Rh foil, Rh,Ti and
RhTi to demonstrate a Systematic increase in the electron octupancy
of -he valence band of Rh as the Ti/Rh ratio is changed from ¢ to
G.L., HALLER 1. The white line or the Rh K edge in the oxidized Rh/TiO
Mason Laboratory catalyst decreases dramatically as the reduction is initiated an
Department of Chemical Engineering monotonically as the reduction temperature is increased from 473 to
Yale Universicy T73X. The EXAFS analysis of same X-ray absorptien spectra show a
P.0. Box 2159 mondtonic increase in the average coordination of Rh around Rh
New Haven, Connecticur 06520 (particle size growth) reduction temperature and the formation of a
Usa Rh-Ti bond at reduction temperatures above 623K (3). The Rh-Ti

benc length is shorter than that in the intermetallic RhTi and is
consistent with cationie character of the Ti, Both the UPS of the
model Hh/TiOz and the NEXAFS of the high area Rh/TiO2 provide
direct evidence for medification of the valenca levels of the Rh
due to the presence of the encapsulating Ti suboxide moieties
during SMSI.
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