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Eledrocaalytic hydrogenation (ECH) involves in-situ
generation of eledro-adsorbed hydrogen, M(Hxs), by
water reduction in basic dedrolytes (Eg. (1)) or by proton
dischargein addic dedrolytes:

HO+e+M - M(Hy) + HO (1a)
H'+e+M - M(Hx) (1b)

where M represents the dedrode surface ad Hys is the
eledro-adsorbed hydrogen spedes. Following the
generation of adsorbed H, the readion with an adsorbed
organic moleaule, M(R), takes place(Eg. (2)) [1].

M(R) + 2M(Hys) — RH,+ M (2)

There ae numerous advantages resulting from the in-situ
generation of adsorbed hydrogen such as: (i) the mild
hydrogenation conditions (low temperatures, from 20 to
100C, and low presaure, atmospheric or up to a few
atmospheres) resulting in  higher chemoseledivity;
(i) elimination of the utili zation of presaurized moleaular
hydrogen and associated complex manipulations; and (iii )
the posshility of using caaysts that have alow adivity in
classcd cdalytic hydrogenation (due to inefficient
moleaular hydrogen dissociation).

In order to develop highly chemoseledive, efficient
eledrohydrogenation as well as new and adive dedro-
cdaysdts, it is necessary to: (i) identify the nature of the
eledro-adsorbed H spedes adive in the process (Hypp
versus Hopp) [2,3]; (ii) evaluate the strength and nature of
the alsorption of the organic moleaule & the dedrode,
M(R); (iii) understand and identify various experimental
fadors which affed the alsorption of these spedes and
their mutual interadions at the dedrode's surface and (iv)
identify the mechanism of readion between M(H) and

M(R) (Eq. (2)).

As afirst step towards the moleaular-level comprehension
of eledrocatalytic hydrogenation, we analyze the behavior
of benzene & a Pt(111). In particular, we examine the
chemisorption behavior of benzene in the potential region
corresponding to the under-potential deposition of H,
UPD H. We study the relation between Hypp and benzene
surface overages, and their respedive evolution upon the
repetitive dedrode g/cling. The modificaion of benzene
coverage is discused in terms of posdsble surface
processes that might lead to its hydrogenation.
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