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Summary
In order to confirm the engineering safety on the TRUEX solvent (mixed solvent of

CMPO/TBP/n-dodecane) for separating the transuranics from high-level activity liquid waste in
advanced nuclear fuel recycling technological R&D, thermal behavior and pressure behavior in
heating PUREX solvent (mixed solvent of 30% TBP-n-dodecane), TRUEX solvent and in the
exothermic reaction of TRUEX solvent: etc. and nitric acid in sealed adiabatic system which was
severer condition than actual plant were measured by using accelerating rate calorimeter (ARC).
The Arrhenius parameters (activation energy and frequency factor) which are necessary for the
evaluation of reaction rate was examined from the measurement data in ARC. Analytical method
and analysis condition of reaction products were examined in order to clarify chemical form of
reaction products in exothermic reaction between solvent and nitric acid in ARC, and the qualitative
evaluation was carried out. Main results are shown in the following.

(D TBP, CMPO, n-dodecane and 10M nitric acid hardly exothermed in the simple substance.
(2) On the solvent phase after the solvent contacted 10M nitric acid and chose equilibrious

(single phase system sample), it tended to be bigger the heat quantity per unit sample weight
of the TRUEX solvent than the PUREX solvent when heat quantity was evaluated in ARC.
However, on the sample enclosed solvent and 10M nitric acid in sample container
simultaneously (two phase system sample), the heat quantity per unit solvent weight was
almost equivalent for PUREX solvent and TRUEX solvent.

(3) The kinetic analysis was carried out, and on the TBP-10M nitric acid single phase system
sample, the activation energy of the reaction was evaluated with 118kJ/mol. Its activation
energy was approximate to 112kJ/molby Nichols. Reaction rate canstant was calculated, and
it was shown that reaction rate constant of PUREX solvent-10M nitric acid single phase
system sample and TRUEX solvent-lOM nitric acid single phase system sample was almost
equivalent.

(D Using the heat quantity measured by SC-DSC and reaction rate constant evaluated by the
ARC measurement result, self accelerated reaction start temperature was estimated according
to the technique in which Koike et al. carried out safety analysis for plutonium evaporator of
model plant. The self accelerated reaction start temperatures of each solvent also surpassed
135*0 which was the thermal limiting value of heating cantainers such as the evaporator in
reprocessing plant, when mixing solvent was lOOg.

(5) There was seemed to no change of the component on the assay sample of reaction product
in cold storage at about -lS'C by sealed container. The analysis by the gas chromatography
was possible for the component anticipated as an oxidation decomposition product without
pretreating the assay sample. The qualitative analysis of the organic substance component was
possible by using GC/MS as a detector.
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