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Fig.1  The rate constants k of oxidation reaction
for NO, in aqueous solutions. @; during

freezing, O; in solution, after O, bubbled.
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Magnetic Field Effects on Oxidation Reactions with Advancement of Ice/Water Interface
M. SAKUMA, A. HAMASAKI, and S. OZEKI (Shinshu Univ., sozeki@shinshu-u.ac.jp)

Most chemical reactions are accelerated at high temperature but some reactions are accelerated in freezing. One of latter
examples is oxidation reaction of NO,  while aqueous sodium nitrite solutions are freezing. It is believed that the main
cause of the acceleration of the reaction is increase in concentration of NO, at ice/water interface. In this study, we
examined magnetic field effects on NO, and Fe*" oxidation reactions while their aqueous solutions were freezing.

Aqueous NO,™ solution in air was promoted in the reaction rate constant k by freezing. Only after oxygen was bubbled
into the solutions, the oxidation rate of NO,” was increased by a 6 T magnetic field. When an aqueous NaNO, solution was
rapidly frozen by liquid nitrogen, no promotion in the oxidation reaction or no “freezing effect” was observed. As the
rapidly frozen ice was annealed at 267 K, oxidation of NO, in the ice was progressed without ice/water interface.

The oxidation rate in Fe®* during freezing was about 100 times more than that in a solution. However, a magnetic field
seemed to depress the freezing acceleration effect on the Fe?* oxidation reaction.



