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The Integral Rate Equation of Pure Titanium in Nitric-Hydrofluoric Acid Solutions
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Abstract

Effects of immersion time, nitric or hydrofluoric acid concentration and solution temperatures on
corrosion loss of titanium were investigated to obtain estimated equation of corrosion loss of titanium,
integral (corrosion) rate equation, in mixed solutions of nitric and hydrofluoric acid. Corrosion loss of
titanium was increased with immersion time and solution temperatures. It was also found that increase
of hydrofluoric acid solution enhanced corrosion loss, while effects of nitric acid concentration was not
large. According to the studies above, corrosion loss of titanium was found to be approximately ex-
pressed as the following integral rate equation.

log X =log A' - {Ea/(2.303RT)} + m' : log C(HF) + n' - log C(HNO,) + S - log ¢
where X is corrosion loss(mol - m), R is gas constant(8.314J - mol'- K-!), T is absolute temperature(K),
C(HF) and C(HNO,) are concentration(mol - kg™) of hydrofluoric acid and nitric acid in solutions re-
spectively and ¢ is immersion time(s). Mean values and confidence interval of 95% of constant, A' and
coefficients, Ea, m', n' and S are as follows. log A' = 3.400 + 0.152, Ea = 33190 + 1273, m' = 0.926 * 0.027,
n' =0.042 + 0.025, S = 0.938 + 0.039
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