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Stabilization and Solidification of Boric Acid Waste using Phosphate

Cement
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Abstract

It is known that the phosphoric acid and phosphate salts react with some of radioactive
materials to produce an insoluble phosphate ceramics, which chemically binds radioisotopes in
the wastes on the phosphate and physically encapsulated in ceramic matrix at room
temperature. In this study the stabilization and solidification of the simulated concentrated
boric acid wastes produced at Nuclear Power Plant using phosphate binder of mixed MgO and
KHoPOs were tested. Referring to the reported characteristics of the concentrated boric acid
wastes, the boric acid wastes for test were simulated spiked with Cs and Co nitrate salts for
Cs-137 and Co-60. As results of experiments, the compression pressure of the molded
wastes of the simulated boric acid wastes containing the phosphate binder of mixed MgO and
KHoPOs in the ratio of 1.5 to 1.0 in mole basis was 24 Mpa, and the leachabilities of Cs and
Co were 10 and 11, respectively, after 5 days curing of the molded wastes. The compression
pressure of the molded wastes and leachabilities of the Cs and Co ions from the waste matrix
satisfied the requirements of disposal wastes given in 10CFR61. And also it was found that
25wt.% of the boric acid wastes could be loaded in the molded wastes with comparable

characteristics of the portlant cement and that VRF of the wastes was 12.
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Table 1. Physico Chemical Characteristics of the Boric Acid Waste
Properties Value Properties Value Properties Value
1.01E-4 ~ 6.75E-4
pH 71 ~ 7.3 Mg2+ 80 ~ 160 ppm Cs-134 .
2 Ci/ml
o 851 ~ 1347 2.06E-4 ~ 152E-3
Conductivity Cl- 48 ~ 101 ppm Cs-137 .
£ mho/cm 2 Ci/mé
Boron 1069 ~ 2467 ppm N.D. ~ 49E-5
SS 11 ~ 26 ppm Fe-59 .
(HsBO3) (= 11444ppm) 1 Ci/ml
1.67E-4 ~ 9.10E-3 8.95E-4 ~ 9.83E-4
Na+ 141 ~ 233 ppm Co-58 . Mn-54 .
2 Ci/mé 2 Ci/ml
1.03E-3 ~ 3.97E-3 1.90E-4 ~ 3.71E-4
Caz+ 38 ~ 64 ppm Co-60 . Nb-95 .
2 Ci/mé 2 Ci/ml
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Fig. 1 Phosphate-boric acid waste form.
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2 Curing time vs. compressive strength

of the phosphate-boric acid waste form.
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Fig. 3 Waste content vs. compressive strength Fig. 4 Water/Binder ratio vs. compressive strength
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