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The voltammogram for the aiodic dislution of n-Si
under strong illumination in water/ethanol/HF solutions
shows a charaderistic pe&k current (ip). In fad, it is
ohserved for p-type Si in the dark and for n-type Si under
strong illumination.*” At potentials lower than the
potential of iy, porous Si is formed, while & higher
potentials eledropdishing is observed. The height of the
pe& is the same in both cases, and depends only on the
temperature, the ncentration of fluoride spedes in
solution and the hydrodynamics. However, the relation
between ips and these parameters is the subjed to some
discussion.

In this dudy®, the influence of temperature, HF
concentration and rotation rate on the photo-anodic
disolution of a n-type S rotating dsk eledrode in
water/ethanol/HF solutions has been investigated. It has
been found that the pe& current was under mixed
kinetic/diffusion control. A first analysis of this current
using a smple Koutecky-Levich equation resulted in
kinetic and dffusional currents comparable to values
found by other authors. The readion order for the kinetic
current was a non-integer, again in agreement with what
was found by others. However, for kineticdly determined
results, a non-integer readion order is physicdly not very
meaningful. Furthermore, it precludes the Koutedy-
Levich equation, which is only valid for first order
readions.

To shed some light on this discrepancy, the overall
readion taking place & the aurrent peak was $lit up into
two readions: the anodic oxidation of Si to an oxide and
the chemicd disolution of this oxide by HF:

S + 2H,0 + 2h" - SO, + H, + 2H" (1)
S0, + 6HF - SF + 2H,0 + 2H" )

The dissolution readion was found to be second order in
HF concentration (see Fig. 1.). A Koutecky-Levich-like
equation for a sewmnd order readion was derived.
Combining this with the readion for the anodic oxidation
resulted in an equation that described the pe&k current as a
function of the rotation rate of the dedrode and the bulk
HF concentration at different temperatures:

D D
X?+———X-——[HF], =0
6.kY%5 6.6[ Jy

-1/2
in which X = _F_LE
Ips klps

The pe&k current was analysed acarding to this equation.
A good fit over amost three orders of magnitude was

ohbtained between the cdculated and the experimental
currents (seeFig. 2).
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Fig. 1. ips'1 as a function o [HF],? for three different
values of z (1, 2 and 3) in the kineticdly determined
regime.
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Fig. 2. Comparison of the experimental values of the
peek current, ipgeq, With the caculated values, ipgcaq, for
every HF concentration, rotation rate and temperature
examined.
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