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Treatment of Low Level Radioactive Waste Liquid

by Air Gap Membrane Distillation
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Abstract: Low level radioactive waste liquid occupies a large proportion of radioactive waste.
China has formulated strict emission standards, especially for inland nuclear power plant,
which need to choose more efficient processing technology, it is necessary to study the purifi-
cation effect of treatment of low level radioactive waste liquid by membrane distillation.
Research on the purification effect of treatment of trace Sr*" and Cs™ in simulating low level
radioactive waste liquid by air gap membrane distillation, and the effect of the temperature
difference and flow rate on the purifying effect, the low level radioactive waste liquid in spent
fuel reprocessing plant were treated. Research shows that: the average retention rates of
trace Sr’" and Cs" by membrane distillation are greater than 99. 99%, which the decontami-
nation factor can reach more than 10* orders of magnitude; the temperature difference and
flow rate have no effect on the purifying effect of membrane distillation; membrane distil-

lation processes the low level waste liquid without any pretreatment, in more 4 days the
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average total alpha activity concentration of the distilled liquid is 0. 04 Bq/L, the average

total beta activity concentration is 15. 13 Bq/L, far below the discharge standard of the spent

fuel reprocessing plant.

Key words: air gap membrane distillation; low level radioactive waste water; purification

effect; Sr*"; Cs'
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Table 1  Purification of Sr*"

by membrane distillation unit

or (St / op(SrEt)/

R(Sr2%) /% DF(Sr2*)
(ng+ L1 (ng+ L1
186 260. 041 4. 625 99.997 5 40 272
196 776. 453 6.778 99. 996 6 29 032
207 292. 861 7.031 99. 996 6 29 483
217 809. 275 4.564 99.997 9 47 723
228 325.681 5.173 99.997 7 44 138
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Table 2 Purification of Cs'

by membrane distillation unit

p}‘(CS+>,/ pp(CSf)/
R(Cs™)/% DF(Cs™)

(ng+ L1 (ng+ L1
297. 230 fETHM R PR 0. 02 >>99.993 3 =14 862
319. 253 [ I =>99.993 7 >15 963
341. 274 [A] I =>99. 994 1 >17 064
363. 290 [ I =>99.994 5 18 165
385. 311 [ I =>99.994 8 >19 266
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Table 3 Influence of temperature difference and

flow rate on purification

RS2 /%

2 /C
WiE K 6 L/min PN 4 L/min
17 99.997 3 99.997 7
27 99.997 2 99.996 1
37 99. 996 7 99. 996 7
47 99. 996 8 99.997 2
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Table 4 Total alpha and total beta activity concentration in the distillate

I 2 1 s 1) a HECRD /min ™!

a THEEWEE /(B » L)

BT &A? /min~! BIHEEWRIE/(Bg « L7

518 /NI 0. 06 0.10
5519 /NI 0.02 0.03
520 /NI 0.08 0.13
5521 /N 0.02 0. 03
5522 /NI 0.01 0.02
5523 /NI 0.02 0.03
5524 N 0. 00 0. 00
543 NI 0. 00 0. 00
VNI 0. 00 0. 00
45 /N 0.03 0. 05
546 /NI 0.02 0.03
567 /NI 0.02 0.03
5 68 /N 0.03 0. 05
569 /NI 0.02 0.03
5570 /NI 0. 00 0. 00
592 /NI 0. 04 0.07
93 /NI 0. 00 0. 00

12.58 20. 97
10. 56 17. 60
11.53 19. 22
9.39 15. 65
10. 57 17. 62
11. 71 19.52
12.13 20. 22
8. 16 13. 60
8. 37 13.95
7.92 13. 20
7.27 12.12
7.50 12.50
8.75 14. 58
6. 04 10. 07
5. 64 9.40
8.18 13.63
8.05 13. 42
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