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Identification of the explosive product of titanium and nitric acid, and
development of the procedure to prevent explosions
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50 wt% 1:1 2:1

To prevent explosion incidents in thin film separating processes using
nitric acid, the investigation of the reaction behavior between laminated thin film (composed of
aluminum, nickel, titanium, and silver) and nitric acid are conducted under conditions close to the
near-miss incident case that occurred. Accordingly, the following was found.

The reaction between the laminated thin film and 50 wt% nitric acid was extremely exothermic within
a weight range of about 1:1 to 2:1 (metal:nitric acid). Silver was involved in the rapid heat
generation. Moreover, when silver was present and the amount of titanium increased, the rapid heat
generation tended to occur easily.

The presence of silver_ions in nitric acid accelerated the dissolution and_the heat generation of
aluminum. Another possible acceleration factor is the contact between aluminum and titanium
remaining without dissolution.
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