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Treatment of High Salinity Low Level Radioactive Wastewater
Containing Uranium and Plutonium by Flocculation
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Abstract: Treatment of low level radioactive wastewater with high salinity by flocculation was
studied. The results show that plutonium can be removed effectively in alkaline condition, and
that flocculation of uranium can be improved by increasing the dosage as well as decreasing the
pH. The pH control is critical to obtaining high removal efficiency of uranium. The removal
efficiency of uranium is over 95. 5% by adjusting the pH to 6 and adding Fe’™ at a dosage of
100 mg/L. Two-step flocculation method was studied. The concentration of uranium after the
second flocculation is lower than 10 pg/L by adjusting the pH<(7. 0 and adding Fe*™ at a dos-
age of about 80 mg/L.
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Table 1 Effect of mass concentration of flocculant on the removal of uranium and plutonium by flocculation
(Before treatment) o/(mg+ L™ (After treatment)
No- v/ a(Pw)/ p(U)/ a(Pw)/ Y(D/%
(ug+L°1) (Bq+LD P Fe MO, (ug+L°1) (Bq+L D P
1 220 2.9 10.0 50 20 186 8.3X10°2 8.5 15.5
2 72 27 147 4,4X1072 8.2 33.2
3 80 32 136 1.8X107? 8.1 38.2
4 100 40 92 8.8X10°° 7.7 58.2
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Fig. 1 Effect of pH on the removal of uranium , 4, 4 R FeSO, -
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Table 2 Experiment results of the first flocculation
(Before treatment) o/(mg+ L1 (After treatment)
o(U)/ a(Pw)/ o)/ a(Puw)/
pH Fe?™ KMnO, pH
(pg+ L7H (Bq+L™1) (pg+ L7H (Bge+L™H
220 2.9 9.1 50 20 108 1.2x107! 7.8
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Table 3 Experiment results of second flocculation
pH o/(mg+ L™ (After treatment)
No.
(Adjusted pH after the first flocculation) Fe?t KMnO, o(U)/(pg « L1 pH
1 6.0 50 20 <10 7.0
6.5 <10 7.4
7.0 19 7.5
7.5 63 7.9
2 6.0 80 32 <10 6.8
6.5 <10 7.2
7.0 <10 7.5
7.5 26 7.6
3 6.0 100 40 <10 6.6
6.5 <10 7.0
7.0 <10 7.4
7.5 15 7.6
1 3 (2)
=~ E— pH . pH
2 A ;  Fe!'  KMnO,
Lt 100, 40 mg/L , pH=
10 pg/L, 95.5%.
6
(3)
’
2 5 pH <<
Fig. 2 Schematic drawing of 7.0,Fe’! 80 mg/L,
simulate flocculation settling tank U 10 pg/L )
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Table 4 Results of pilot experiment
(Before treatment) o/(mg+ L™1) (After treatment)
No. V(H;0)/L o(U)/ a(Pu)/ (Precipitation (Adjusted) oW/ a(Pu)/
pH , = KMnO,
(pg+ L7 (BqeL™1H) times) pH (pg+ L7 (Bq+L™H
1 130 362 2.7X10% 9.8 50 20 9.8 345 1.3 7.3
(First)
100 40 6.4 <10 1.7X1071 6.4
(Secondary)
2 90 4400 1.3 7.1 50 20 6.7 500 3.5X10°! 6.5
(First)
100 40 6.3 <10 8.8X1072 6.7
(Secondary)
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