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ABSTRACT Research on interface reactions in radiation environment is focused on the reaction of the radiolysis
products of water and the physical/chemical changes of solid materials in the heterogeneous system. In this paper,
we review the research on the reactivity of H,0,, the typical radiolysis product of water, which may trigger one or
two reactions among oxidative dissolution (corrosion), catalytic decomposition, and Haber-Weiss or Fenton-like
reaction in aqueous phase. The kinetics, thermodynamics, reaction mechanism, and governing factors of the above-
mentioned reactions will be discussed later in detail.
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Fig.1 Reactions in a solid-liquid heterogeneous system
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Table 1 Kinetic and thermodynamic parameters in different H,0,-MO systems (reaction conditions: H,0, (0.5 mmol/L,
50 mL), 7=298 K, surface area: Fe,0, (4.5 m*), CeO, (7.5 m?), CuO (0.3 m’*), HfO, (7.5 m’), Gd,0, (1.7 m%))

#4 Kl Material k /s! k,/ (m's™) E /(kI'mol") A/s' AH / (kJ'mol ™)
Fe,0, (2.1 £0.4)x10™ (3.00 + 0.06)x10” 47+1 2.2x10° 4441
CeO, (1.7 +0.5)x10™ (2.80 £ 0.07)x10° 40+1 1.4x10° 37+1
CuO (1.90 £ 0.05)x10™ (1.23 £0.06)x10” 76+1 3.5x10° 73+1
HfO, (4.3 +0.9)x10™ (2.78 £0.02)x10” 601 1.1x107 57+1
Gd,0, (3.6£0.3)x107° (9.40+1.00)x10™° 63+1 3.4x10° 60=1
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