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Improvement of the Purex Process
| . Purification Process for Removal of Zirconium and
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Abstract: The effect of uranium saturation, acidity and temperature on the extaction of Zr
and Ru by 30%TBP was investigated by batch experiments. Accordingly, the process
parameters were determined to improve the decontamination of Zr and Ru in 1A unit, and
tested in lab-scale mixer-settler cascade. The results indicate that the increase in uranium
saturation, acidity and temperature reduce the distribution ratio of Ru in 30% TBP, the
effect of uranium saturation on the distribution ratio of Zr is much greater than the effect of
the aqueous nitric acid under high uranium saturation, and the temperature shows no
significant influence on the the distributaion ratio of Zr. At 45 °C, using 4 mol/L nitric acid
in feed and scrubbing solutions in the 1A mixer-settler, the recovery rate of uranium and
plutonium reachs 99. 98% with Ru decontamination factor of about 10°.
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Fig. 1 Sketch map of single-grade experiment equipment
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Fig. 2 Sketch map of material flows
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Fig. 3 Distribution rules of ruthenium in single-grade experiment
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Fig. 4 Distribution rules of zirconium in single-grade experiment
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Table 3 Results of analysis for samples
“ p(U)/ o(Pw)/ o(Te)/ C(zn/ C(Rw)/ c(H)/
(g« L H (g« L H (gL b (kBq+ LD (kBg+ L™ 1) (mol « L 1)
1 1AF 252.32 5E & (Ration) 1.29X102 745.3 14 906 4. 00
1AP 92. 48 JE fit (Ration) 4.07X107° 1.38 0.013 0.231
1AW 4.83X101 6.24X10" 1.14 X103 757.63 16 185. 92 3. 84
2 1AF 258.72 & i (Ration) 1.39X10°2 541. 20 113.77 4. 01
1AP 97.42 7E & (Ration) 4.25X103 0. 21 5.75X10 1 0. 206
1AW 8.59X10! 7.86X107° 1.70 X104 429. 06 82.71 3. 88
F 4 1A K U.Pu Y
Table 4 Recovery rate of uranium and plutonium
o ] % (Recovery rate) /%4 FEJGAEFE U, Pu a5 48 b5
U Pu (Recovery rate prescribed for chinese reprocessing plants) /%
1 99.999 7 99. 98 99.9
2 99.999 6 99.997 99.9
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