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Studies on the “Einwirkungsgrenzen” of Binary

Solid Solution Alloys
Part 3. On the Potential of Alloys in Corrosive Solution

Ryocho Wapa

Abstract

When the solid solution alloy has superlattice, from thermodynamical calculation
derived by the author, the potential of the alloy is shown increase about 20~30 millivolts
at the en-noble composition and this results in close colincidence with the observed values.

In the case of the alloy in corrosive solution, however, the potential is found suddenly
to rise as much as several hundreds millivolts. For the purpose to explain this reason,
Mg-Cd system alloys are studied and following results are obtained.

On the Mg-Cd system alloys in the range of composition involved Mg,Cd superlattice,
the potential changes are measured in the electrolyte containing MgBr. dissolved in pyridine.
Observed values show good agreements to theoritical values and the degree of order is
logyp K=~3.5. The potential changes in the corrosive solutions, i.e. dil. sulphric acid and
39 MgSO, solution, are measured on the same alloys. Observed values are greater than
calculated values and the jump of potential is about ten times larger and these facts show
clearly “Einwirkungsgrenzen”. Inspite of the same alloys with superlattice, the “Ein-
wirkungsgrenzen’’ can not recognize in the non-corrosive solution, i.e. 2 9 NaOH solution.

A newer equation on the potential of the metal in corrosive reagent was derived
with consideration of “corrosion”. When the alloys with superlattice are submerged in
a corrosive reagent, the results of the calculation from this equation show the following
conculusions. In the case of higher composition of alloy than en-noble point, the surface
of the alloy is slightly dessolved so that the potential is suddenly increased to be noble
and the corrosion stops. DBut in the case of lower, that is progressively dessolved, but
the potential is no change so that the corrosion may be going on.
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Sample No. 3 1 2 3 4 b)
Atomic % $8.89 82.08 79.86 76.73 76.10
Sample No. | 6 7 8 9 10
Atomic % 7408 73.68 72.77 7144 70.93
Sample No. L1l 12 S 14 15
Atomic % 69.80 | 03.04 64.23 62.11 61.72
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