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Objectives: In a BWR primary coolant circuit, the coolant flow velocities and volume-to-surface
ratios at various locations are taken into account for the estimation of the decomposition rate of
hydrogen peroxide in the system. The decomposition half-times are estimated ranging from a
few seconds in the core region to a few minutes in the recirculation piping system.

Comments: Although hydrogen peroxide is believed to exist in the coolant at approximately
280°C during power operation, the measurements has not been successtul due mostly to surface
catalytic effects in the sample line. Thus the actual level of hydrogen peroxide in an operating
BWR is still not accurately known, The rate of a heterogeneous catalyzed reaction is dependent
upon both mass transfer and chemnical activation processes. Ina recent laboratory study of
hydrogen peroxide decomposition in aquecus solutions, it has been cbserved that at
temperatures lower than ~200°C, the decomposition reaction is mostly activation-controlled, and
above ~200°C the mass transter process becomes an important factor in determining the overall
reaction rate.

Remarks/Potential for dose limitation: By combining the above results and the
laboratory test results for the activation-controlled rate constants extrapolated to 280°C, the
overall rate constants at various locations in a BWR primary coolant circuit have been calculated.
The decom position half-times are estimated ranging from a few seconds in the core region to a
few minutes in the recirculation piping system. Hydrogen peroxide is one of the stable products
radiclytically produced in BWR coolant. Understanding the chemical properties of hydrogen
peroxide in the BWR ceolant has become an important factor in dealing with the material
corrosion problems in the BWR primary system.
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