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A large portion of spectroscopy centers on metals and their role in reactivity. The 
work presented here involves the study of both biological and surface reactivity. 

In recent years, the Mo activated site of Mo hydroxy lases has come under intense 
scrutiny (1-4]. Degradation studies indicate that the Mo is located in a low molecular weight 
cofactor which consists of a pterin ring with a di-thiolene side chain (Figure 1) and chelation 

HN!.x~),rJ-I~-, OPO; 
"1~N N ,, ~/ 

H x I\ 

of the Mo is considered to occur through the di-thiolene linkage (5-9] . A number of EXAFS 
[l, 3, 10] and EPR (1, 4] studies have been performed on the molybdoenzymes, yet uncer
tainty involving the number, type and geometry of the ligands at the Mo active site persists. 
Crystal structures for the molybdoenzymes are not known and optical studies are hindered by 
the presence of strongly absorbing chromophores. The isolation of Rhodobacter sphaeroides 
(11] and Rhodobacter capsulatus [12) DMSO reductase has allowed for the study of the Mo 
active site in its native form since these strains do not contain additional prosthetic groups. 
However, a lack of understanding about the electronic nature of simple model systems, such 
as [MoOCl4)-, has limited the insight that may be gained from the direct study of the en
zymes [13-16]. 

The assignment of the electronic spectra of the [MOC4]- (M =Cr or Mo) and 
[WOC4(H20)]- compounds was made using magnetic circular dichroism (MCD) spectros
copy. Because of their similar MCD spectra, assignments for these complexes were made 
with respect to the [MoOCLtJ- spectrum (Figure 2). The two lowest energy transitions are 
assigned to the dxy to dxz,dyz and dxy to dx2--l- rransitions, respectively. The next three fea
tures are due to charge transfer excuations from the non-bonding Cl Pre orbitals to the dxy 
orbital. The feature of ca. 34,000 cm-I is tentatively assigned to the dxy to d22 ligand field 
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trans1t10n. Using these assignments, it was experimentally confirmed that low energy charge 
rransfer transitions are responsible for the inverted EPR signals that characterize these 
complexes and the molybdoenzymes [ l , 4, 17, 18]. MCD characterization of [MoO(SPh)4]· 
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and Rhodobacter sphaeroides DMSO reductase was also perfonned. The spectra collected 
for the enzymes are consistent with thiol coordination although further analysis needs to be 
done on the system. 

Reactions may also occur on metal surfaces in electrochemical systems. Recent ad
vances in in situ techniques such as atomic force and scanning tunneling microscopies (AFM 
and STM) and glancing incidence X-ray spectroscopy (GIXS) allow the surface structure of 
these systems to be studied in detail [ 19]. Much of the work done to date has centered on the 
underpotential deposition, UPD, of a metal adatom on a substrate. These systems often dis
play behavior different from that of either metal. The UPD process is readily controlled and 
coverage of a monolayer or less of the deposited metal is easily obtained. However, alloy 
formation may occur in some systems even in the UPD region [20-22]. Such systems are 
characterized by stable bimetallic phases involving the adatom and substrate or high degrees 
of miscibility between the two metals. 

One system that displays both of these properties in the UPD region is Cd deposited 
on Ag(l 11) [23, 24]. AFM studies have shown that at potentials immediately following the 
first UPD peak (-890 mV vs. Hg/Hg2S04) but before alloy formation, the Cd forms a -V3 x "13 
R30" adlattice on the Ag(l 11) surface. Polarization at potentials more negative than -1.04 V 
causes alloy fonnation in this system. The dissolution process was followed as more positive 
potentials were applied and AFM images of this process are shown below. At -1 .04 V, the 
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surface is smooth and consists of a number of plateau-like features (Figure 3a). At -800 mV 
(Figure 3b) the surface roughens and pits form. Application of more positive potentials com
pletely removes the Cd from the Ag(l 11) surface (Figure 3c). Similar behavior has been 
noted in the dissolution of Ag from dilute Ag/Au alloys and indicates that the dealloying or 
corrosion process involves the fonnation of surface pits on the nanometer scale which have 
the ability to diffuse across the surface, thus allowing for subsurface dissolution [25, 26]. 
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