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Abstract : This study investigated the separation and the property of palladium precipitate formed by ascorbic acid in a simulated radioactive liquid
waste, which was composed of 10 elements(Pd, Ru, Rh, Nd, Cs, Sr, Fe, Ni, Zr, Mo). Pd was separated selectively by using reduction characteristics of
metal ions contained in the simulated waste with ascorbic acid . When the nitric acid concentration was 0.5 M, the Pd over 99.5% was precipitated by
adding 0.04 M ascorbic acid. Nitric acid concentration is important at the reduction reaction of Pd ion. The precipitation yield of Pd was decreased as
the concentration of nitric acid was increased. The Pd precipitate was re-dissolved in reaching at an equilibrium when the concentration of nitric acid
was high and ascorbic acid was added with a small amount. The Pd precipitate formed by ascorbic acid was Pd metal and was aggregated by particles
less than 1.0 im.
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Table 1. Chemical Compositions of the Estimated HLLW and
the Simulated Solution

Simulated Simulated
Estimated| HLLW Estimated | HLLW
Element | HLLW (after Element | HLLW (after
(mol/l) | denitration) (mol/l) | denitration)

(mol/D) (mol/l)
Fe 0.0380 0.0232 Te 0.0068 -
Cr 0.0091 - La 0.0147 -
Ni 0.0060 0.0060 Ce 0.0330 -
Al 0.00076 - Pr . 0.0137 -

Na 0.0760 - Nd 0.0434 0.127
Mo 0.0690 0.0099 Pm 0.0012 -
Tc 0.0150 - Sm 0.0086 -
Sr 0.0165 0.0165 Eu 0.0019 -
Ba 0.0207 - Gd 0.0010 -
Cs 0.0371 0.0371 Y 0.0084 -
Rb 0.0074 - Am 0.0012 -
Zr 0.0690 0.0004 Cm 0.00025 -
Ru 0.0340 0.0340 U 0.0076 -
Rh 0.0080 0.0080 Pu 0.0009 -
Pd 0.0180 0.0180 POy 0.0023 -
Ag 0.00085 - Si0s 0.0076 -
Cd 0.00085 - H 20 05
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Fig. 1. Precipitation fraction of Pd with the concentration of
ascorbic acid at 1 component system.

Table 2. Redox System and Standard Potentials of the Elements
in the Simulated HLLW

Element Oxidation-Reduction system | Standard potential, V
Pd Pd” + 2% = Pd(s) +0.915
Rh Rh™ + 3¢” = Rh(s) +0.76
Ru Ru" + ¢ = Ru® +0.908
Zr 7' + 4 = Zr(s) -1.392
Mo  |MoO:?+2H' +e = MoO? + H0 +0.48
Fe Fe® + ¢ = Fe? +0.771
Nd Nd” + 3e” = Nd(s) -2.32
Cs Cs' +e = Cs(s) -292
Sr Sr'? + 2 = Sr(s) -2.89
Ni Ni% + 267 = Ni(s) -0.25
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Table 3. Reduction Potentials of Each Element by Ascorbic Acid

Reduction chemical reaction Values of potential, V
Pd“ + HA = Pd + A + 2H' +0515
2Rh*™ + 3H,A = 2Rh + 3A + 6H' +0.34
2Ru™ + HA = 2Ru® + A + 2H' +0.508
2MoO;”+ 2H' + HA = 2Mo0™ + A + 2H,0 +0.08
Fe” + HoA = 2Fe” + A + 2H' +0.371

Precipitation Fraction of Pd, %
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Fig. 2. Precipitation fraction of Pd with the concentration of
ascorbic acid at 3 components system.
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Fig. 4. Precipitation fraction of Pd with the concentration of
ascorbic acid 10 components system.
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tration of ascorbic acid 10 components system and
[HNOs] =05, 20 M.
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Fig. 7. XRD patterns of Pd precipitates.
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