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Development of Partitioning Method : Prevention of Colloid Formation and
Removal of the Colloid in the Pre— treatment Step for Partitioning

Yasuji MORITA, Isoo YAMAGUCHI, Takeshi FUJIIWARA
Kenichi MIZOGUCHI and Masumitsu KUBOTA

Department of Chemistry and Fuel Research
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai— mura, Naka— gun, Ibaraki—ken

(Received June 4, 1997)

The present study deals with the prevention of formation and the removal of colloid which is
formed in simulated high— level liquid waste (HLLW) by heating and denitration of the waste as the
pre—treatment step for partitioning. The colloid disturbs the extraction with diisodecylphosphoric
acid for actinide separation.

The main component of the colloid was Zr, which remains in the pre— treated HLLW in a yield
of about 50% if the HLLW was denitrated after heated. Modification of heating and denitration
condition in the pre— treatment could not prevent the formation of either the colloid or the very fine
precipitates which is very difficult to filtrate. Addition of phosphoric acid, which is one of the
reagents for Zr precipitation, was found effective. Optimized method is to add phosphoric acid with
0.8 — 1.0 times amount of the total Zr in the HLLW before denitration.

As for the removal of the colloid formed in the pre—treated HLLW with reduced nitnc acid
concentration to about 0.5M, addition of reagents for Zr precipitation also is the most effective
among the various method examined except very direct method of ultra filtration. Four reagents of
phosphoric acid, ammonium paramolybdate, sodium orthomolybdate and telluric acid are examined
for the colloid removal and all the reagents had the ability of colloid removal. It is concluded that
paramolybdate has the most excellent character among the four reagents because it does not require
the additional consideration in the following steps even if it remains in the solution after the colloid
removal, it makes easiest—to—filter slurry among the reagent examined, it does not change the acid

concentration and it does not bring extra salts.

Keywords : Partitioning, Simulated High-level Liquid Waste, Denitration, Colloid, Zirconium,
Precipitation, Phosphoric Acid, Ammonium Paramolybdate, Sedium Orthomolybdate,

Telluric acid
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