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Abstract: This study was carried out to examine the kinetics and reaction mechanism of denitration with formic
acid in the simulated radwaste solution containing 6 components such as Nd, Pd, Ru, Zr, Mo and Fe. All experi-
ments were performed with the changes of initial nitric acid concentration, molar ratio of formic acid to nitric
acid, and denitration time at 90°C and a batch system. As results, destruction rate of nitric acid and formic acid
was obtained as follows, respectively.
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It was confirmed that denitration with formic acid was controlled by reaction mechanism suggested this study
in the range of the initial nitric acid of 2~5M and [HCOOH]/[HNO,] of 1.5~2.0. In the 1M initial nitric acid,
however, it was found that the nitric acid and the formic acid were decomposed by a different reaction mechanism.
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Table 1. Chemical Compositions of Simulated So-

lution

Composition,

Element Compound (M)*

MA/RE| Nd |Nd(NOy); 9H:O 0.127

PGM Pd | Pd(NO), 0.018

Ru | Ru(NO)(NOG,); 0.034

FP Zr | ZrO(NO;), 2H;0 0.069

Mo | (NH.)eM0o:Oz 4H0 0.069

Fe | Fe(NO;); 9H,0 0.038

* : this values were based on the assumption that
LWR. fuel burned up to 28,000MWD/tU was pro-

cessed.

Table 2. Experimental Parameters and Their Ranges

Parameter Range
Initial concentration of HNOy(M) {1, 2, 3, 5
[HCOOH]/[HNO;], () 1.25, 1.5, 1.75, 2.0
Sampling time, (min) 10, 20, 30, 60, 90,
150, 210, 330

Vi v,

Ay HdY

Vil

Volume of titrant solution

Fig. 1. The typical derivative curve of titration
displayed in this study.
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Fig. 2. Concentrations of [HNO,] and [HCOOH]
with denitration time for different molar ra-
tios of [HCOOH}/[HNO,] at [HNO;],=2M.
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Fig. 3. Concentrations of [HNO,] and [HCOOH]
with denitration time for different molar ra-
tios of [HCOOH]/[HNO,] at [HNO,]=5M.
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Fig. 4. Destruction rate of [HNO,] and [HCOOH]
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Fig. 5. Comparison of the relative concentration of
[HNO,] and [HCOOH] calculated by theo-
retical model with the experimental data at
[HNO;]o=1M.
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Fig. 6. Comparison of the relative concentration of
[HNO;] and [HCOOH] calculated by theo-
retical model with the experimental data at
[HNO,],=2M.
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Fig. 7. Comparison of the relative concentration of
[HNO;] and [HCOOH] calculated by theo-
retical model with the experimental data at

[HN03]0:3M.
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Fig. 8. Comparison of the relative concentration of
[HNO,] and [HCOOH] calculated by theo-
retical model with the experimental data at

[HNO,Jo=5M.
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