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Abstract

The kinetics of oxidation of passivated stainless steel was measured in dry oxygen
of 10 mm Hg between 100°C and 400°C.

The surface of stainless steel was chemically passivated at 25°C in 1 N H,SO, con-
taining an oxidant such as Cu*%, Ce™4, S,0;2 and CrO;?, or was electrochemically passivated
with anodic polarization at constant potentials of 0.2, 0.7 and 1.00 V (refer to s.c.e) by
means of a potentiostat.

From the weight gain-time curves obtained and their temperature dependence the
oxidants used as a passivator can be divided into two groups, one being Cu*? and Ce**
and the other being $,0472 and CrOj2.

The kinetics of oxidation of electrochemically passivated stainless steel is expressed
by a logarithmic rate law and is interpreted by using a heterogeous surface model which
assumes that the active sites on the surface, change in nature with the potential of

passivation.
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Fig. 1. Schematic sketch of vacuum microbalance
a) microbalance, b) cathetomer,

) thermocouple for measuring temperature
of specimen, d} guartz tube; inner wall is coated with evaporated gold film,
) specimen, f) electric furnace, g) thermocouple to control temperature of
furnace, h) program controller
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Weight change of passivated stainless
steels in oxygen of 10 mm Hg. Speci-
mens are passivated in 1 N HySO, sol.
containing 10 mN of S$,03~2 ion.
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Weight change of passivated stainless
steels in oxygen of 10 mm Hg. Speci-
mens are passivated in 1 N HySOq solu-
tion containing 10 mN of CrO,~%ion.
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Fig. 4. Weight change of passivated stainless Fig. 5. Weight change of passivated stainless

steels in oxygen of 10mm Hg. Speci-
mens are passivated in 1 N HySOy sol.
containing 10 mN of Cu*? ion.

steels in oxygen of 10mm Hg. Speci-
mens are passivated in 1 N HySO, solu-
tion cotaining 10 mN of Ce+4 ion.
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Fig. 6. Weight change of passivated steels in Fig. 7. Weight change of passivated stainless
oxygen of 10mm Hg. Specimens are steels in oxygen of 10 mm Hg. Speci-
passivated at 0.2 V. in INH,SO, solution. mens are passivated at 0.7 V. in 1N H,

SO, solution.
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Fig. 9. Relation between inverse of temperature
and weight increase of passivated stainless
steels in oxygen after 1,000 min.
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