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Separation of Rubidium and Cesium from High Salt Waste Liquid by
Extraction and Preparation of Cesium Chloride Products
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Abstract: Potassium removal test was carried out on high-salt concentration waste solution containing
rubidium and cesium by t-BAMBP sulfonated kerosene organic system, and then experimental study on
extraction separation was carried out. Effects of aluminum sulfate dosage and pH value on potassium
removal were explored. Effects of pH value, extractant concentration, extraction time, extraction phase
ratio and extraction order on extraction rate of rubidium and cesium during extraction, and effects of
washing ratio and washing order on elution rate of rubidium and cesium in washing process were
investigated. The results show that extraction rate of cesium can reach 99.95% when pH value of the
material solution is 12. 5, extraction ratio is O/A=1, and extracted at room temperature for 5 min with
1 mol/L extractant. The 11-stage extraction (6-stage extraction, 3-stage washing, and 2-stage stripping)
continuous test was carried out on high-salt concentration waste solution. Extraction rate of cesium in
organic phase is 99% above, and 65% of rubidium remains in aqueous phase, which rubidium and cesium
can be well separated. Finally, cesium chloride product with 98. 3% purity is prepared.
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Table 1 Effects of aluminum sulfate dosage on potassium removal

. 4it/(mg - L7 e # %
W #F /mL - -
Rb,O Cs, 0 K,O Rb,O Cs; 0 K,0O
L 4000 10 043 4328 56 156 / / /
I 40 B 1 000 8020 1452 34 947 / / /
0.5 4% Al (SO 3 +10 g KAI(SO,), 1150 55.72 20. 66 7 000 0.8 0.53 23.03
0. 25 f% Al, (SO ;+10 g KAI(SO,), 1042 368.0 86. 15 17 992 4.78 2.01 53.65
0.5 £% Al (SO 5 +5 g KAI(SO,), 915 27. 25 15.29 1164 0.62 0.62 6.09
0. 75 f% Al, (SO 3 +5 g KAI(SO, ), 1 420 18.15 6.28 4063 0.32 0.2 16.5
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Table 2 Effects of pH value on potassium precipitation

. Fit/(mg - L) %)@ 7 /mg 1k %
JART(3 AR /mL - - -
Rb,O Cs: 0 K,O Rby O Cs, 0 K,O Rb,O Cs:0 K,O
JE W 300 8 873 4070 57 671 2661.90 1221.0 17 301.3 / / /
pH=10.05 435 5166 2 526 26 916 2247.21  1098.8 11708.5 15.58 10. 00 32.33
pH=09.5 332 7 666 3638 38 205 2545.11  1207.8 12 684.0 4. 39 1.08 26. 69
pH=9.0 375 6518 3182 34 511 2444.25  1193.3 12 941.6 8.18 2.27 25. 20
pH=8.5 370 5461 2933 12 576 2020.57 1085.2 12 847.8 24. 09 11.12 26. 80
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Fig. 1 Effects of pH on extraction rate of
rubidium and cesium
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Fig. 2 Effects of extractant concentration on

extraction rate of rubidium and cesium
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Fig. 3 Effects of extraction ratio on

extraction rate of rubidium and cesium
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Fig. 4 Effects of extraction time on

extraction rate of rubidium and cesium
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Fig. 5 Effects of extraction orders on

extraction rate of rubidium and cesium
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Fig. 6 Effects of washing ratio on

elution rate of rubidium and cesium
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Fig. 7 Effects of washing ratio on

elution rate of rubidium and cesium
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