CoBepLIEHHO NONsAPU3yeMble ANEKTPOAbI - coagcopouns
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Coapcopbuusa c Kucnopogom — «upd okcnaga» (agatombi Tl)
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ApaTombl meau — OCNOXKHEHUA B6ausu
paBHOBECHOro NoTeHumnana
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26 Underpotential deposition of metals  QpegeneHne UCTUHHON NOBEPXHOCTU

This method has been used for electrodes for which neither of the previous
ones can be applied, eg Ag (ref. 57), Cu (ref. 58), and for metals for which a
better separation between H and O adscrption cannot be achieved, eg Ru (ref.
59). An advantage of this method over method 4 (hydrogen adsorption) is that
no spillover effects are expected, hence selective deposition is possible.
Thus, the method meay be particulearly convenient to determine the {(actiwvel
surface of supported electrodes where the (inactive) support comes in contact
with the solution (ref. 60},

2.6.1 Principles. The charge associated with the underpotential deposition of
a suitable metal ion is measured wusually by wvoltammetry. The maximum
adsorption in a monolayer is calculated on the basis of a chosen model so that
the surface area of the sample is given by:

A= GH/Gue (6.1)
Usually, Ag and Cu adatoms are used.

2.6.2 Limitetions. This method suffers from the same shortcomings as method 4,
in particular the correction for double layer charging is arbitrary and the
identification of the end point for the metal adscorption is uncertain. In
addition, (i) the UPD region may interfere with hydrogen or oxygen adsorption,
(ii) the surfece distributien of the UPD species may be unknown, (Jiji) the
adatom deposition may occur with partiasl charge transfer thus making the wvalue
of Que specifically system-dependent, end (iv) the usual sssumption of one-to-
one correspondence with H and O adsorption may not be valid in the case of UPD
because the new phase formation may result in more condensed monolayers,
multileyers or cluster growth (ref. 61). Thus, in the case of Pb on Cu (111}
the coverage has been found (ref. 58) to correspond to a close-packed
configuration, while in the case of Pb on Ru the one-to-one correspondence
(epitaxis]l growth) is more probable (ref. 59). The occurrence of the one or
the other possibilities depends on & number of factors including size ratio
between supporting metal and UPD metal, strength of the bond between overlayer
and support in comparison with leteral interections in the monolayer, etc.

The calculation of @H* for polycrystalline surfeces is besed on empirical
considerations. The same is also the case of single crystal faces for which
the method gives strictly the number of surface asctive sites rather than the
true surface area. The response of the single crystal face is however
different from thet of the polycrystalline surfece of @ given metal hecause of
the possible penetreation of the discharged atoms into grein boundaries in the
latter case.
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3aBUCUMOCTb OT BpeMeEHW BblAEPHKKH
npun NnoOTeEHMaNe KaToOAHOro npeaena:

Mpu 3TOM NoTeHUMane:

(1) HakannmBaetca Cu* B pacTBope,
(2) nocTteneHHO AocTMUraeTca npe-
AeNbHOe 3anoNHeEHNe agaToMaMMu.

Ana Pd Henb3a onpeaenatb no-
BEPXHOCTb MO BOAOPOAY, T.K. OH
copbupyetca (obpasyetca PdH,).

TpyAHO TaK»Ke onpeaensaTb No KUC-
nopoay, T.K. Pd nerko pacrsopsetcs.

J. Electroanal. Chem. 466 (99) 45



Spill over — pacnpocTtpaHeHune agcopbarta no
> | MHEPTHOW NOAJIOXKKeE.

3aBMCMMOCTb OT CKOPOCTM Pa3BEPTKU onpeaensaerca
KMHETMKOM NOBEPXHOCTHOM AnPPy3nn.
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Galvanic replacement
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