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Alloy compasition usualy differs on the surface a&d in
the bulk. This phenomenon largely determines the
eledrochemicd, corrosion, eledrocaalytic, etc. behavior
of alloysin contad with eledrolytes. The examples of the
acaimulation of individua (surfaceadive) components of
liquid metal aloys on the surface ae well known. The
results of measuring the dedricd double layer
cgpadtance on eledrodes of binary aloys of Ga with TI,
In, and Cd are described in detail i n the literature (e.g., see
[1] and the references there). These data suggest that
second components of these dloys are surface ative.
Moreover, it follows that the surface arichment with the
second component is a very fast process which is due to
the high values of diffusion coefficients of metal atomsin
such systems.

A more complicaed situation arises when we passto
solid all oys. Because the diffusion coefficients of atomsin
a solid phase ae rather low, we can asume that an
excessve (as compared with the bulk) concentration of
surfaceadive amponents of alloys is fixed as the dloys
harden (during their preparation). This assumption agrees
with the results of comparing the double-layer structures
on liquid and solid Sn-Pb dloys, correspondingly, in
fused sdlts and eledrolyte solutions [2]. On the other
hand, it is evident that a mecdhanicd renewa of a solid
aloy (cutting off of a thin metal layer) should level its
bulk and surface ompositions. By studying the dedricd
double layer structure on renewable dedrodes of eutedic
aloys (Sn-Pb and Sn-Cd), we have shown [3-5] that, in
the ided poarizability region, such eledrodes
demonstrate sufficiently fast (characeristic times of about
tens minutes) processes of surface @richment with Pb and
Cd atoms. This means that enrichment also proceals on
these dloys in their solid state, and Pb and Cd are the
surfaceadive mmponents. The analysis of the kinetic
data and the X-ray spedra analysis results allowed us to
propocse and substantiate a model, in acmrdance with
which the acamulation of Pb and Cd in the nea-surface
layer proceels via amedhanism of surfacediffusion from
enriched by these omponents areas (grain boundaries of
Sn crystals).

The purpose of this work was to study the kinetic
effeds that take place on medhanicdly renewable
eledrodes of solid aloys whose phase diagram
fundamentally differs from that of eutedic dloys sudied
ealier. We have chosen Ag-Sn aloys with Sn content
ranging from 3 to 9at. % (solid-solution domain).

Eledrolyte was 0.01 mol/l NaF. The salt was twice
crystallized and cdcinated. Water was purified by means
of a Millipore (Simplicity™) unit. The dloys were
prepared by melting the cdculated amounts of Ag and Sn
in an induction furnace The ingots were drawn into awire
of 0.8-mm diameter. The wire was pressed into Teflon
tubes and fixed in a spedal hermeticdly seded cdl,
equipped with a sapphire tod for periodicdly renewing

the surface The wire end served as the dedrode; the ait-
off layer was ca 10-um thick. The procedure used was
described in detal in [3]. The impedance ®mponents
were measured on a PAR device (Eledrochemicd
Impedance Analyzer, Model 6310 in the potential (E)
range from —1.5 to -0.5 V with resped to a saturated
cdomel eledrode. Similar experiments were preliminarily
caried out on Ag and Sn eledrodes. In the mentioned
potential range, these dedrodes can be mnsidered as
idedly pdarizable (the steady-state arrent did not exceed
1 pA/cm?, the capadtance dispersion was lessthan 10% in
the frequency range from 10to 2500Hz).

The measurement procedure was as follows. At ead
potential value, the dloy surface was renewed, and the
dependence of the dedricd double layer cgpadtance (C)
on time (t) of eledrode expasure to solution was recorded
for the succeeling 120 min. Similar longterm
measurements on eledrodes of Ag and Sn showed the
differential cgpadtance to change only slightly during 60
min (by 3-4%), which is much lower than the dfeds
observed on the dloys. On the basis of the processed C vs.
t dependences measured at different E on al oy eledrodes,
C vs. E curvesthat pertain to dfferent t were plotted.

A qualitative analysis of the results obtained all ows us
to state that the observed time dfeds substantially differ
from those taking placeon the renewable attedic dloys.
With time dter the renewal, C vs. E curves difted from
the cgadtance airve dose for Ag eledrode to that for Sn
eledrode. This means that tin is surfaceadive component
of this alloy. However, in contrast to eutedic dloys, aC
vs. E curve measured 60 min after the exposure of a
renewed surface to solution stopped to change further,
even though this limiting curve gpeas to be locaed
rather far from C vs. E dependence of a Sn eledrode. On
the basis of these results, an assuumption is put forward
that the diffusion of Sn atoms from the bulk to the surface
layer is complicated by a processof formation of a cetain
surfaceintermetallic compound in this layer. In a sense,
this assumption correlates with the recently published
results on the behavior of 2D tin clusters on (111) faceof
copper single aystal [6].

To gain a deeper insight into the processes occurring
on the surfaces of renewable Ag—Sn aloys, we measured
C vs. E curves on an eledrode of intermetallic compound
that, acording to the phase diagram, is formed at sil ver to
tin atomic ratio of ca 3:1. Then, the posshiliti es were
considered of describing the observed time dfeds within
the framework of phenomenologicd models of interface
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