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Prelim nary Study on Influence of Fractal Size D istribution on
Radon Emanation fram Uranim Tailings

TAN K aixuan ZHOU Yuan , XIN Zhong-hua , WANG L aan-sheng

(School ofNuclear Resources and Nuclear FuelEngineering Un versity of Souh Ching
H engyang H unan 421001 China)

Abstract The emanaton ofradon fran the uranium tailngs & a typ ical environm ent prob-
len whih & fully valued The influence of fractal size distrbution of tailings on radon em—
anatbn rate was expermentally studied The results indicate that the radon enanation rate
fram uran um tailings behave oscillatory change W ith the fractal dmension of 2 3— 2 §

the radon emanaton rate decreases eviently w ith the ncreasing of fractal dmension and
reaches the m nmum at the fractal din ension of 2 § and then increases slowly with -
creasing of fractal dinension Recoillng He— Rn cluster fom ng and heterogene ity of ura-

num tailngs lead to the oscillatng change of radon enanaton. W ith the increasing of frae-
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tal dimensbn of size distrbution the contents of snall grain increase and the porosity de-
creases which result n the decreasing of radon enanation ratew ith the ncreasng of frac-
tal dmension However w ih the ncreasing of fractald mensbn and the increasing of snall
graing the probability that radon release to pore by recoillng increases which cause that
radon enanaton rate ncreases slghtly as the fractal dinension increases

Key words uraniun tailings radon emanatbn rate fractal size distrbution
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Table 1 The chan ical canposition of ores and tailings n san eM in¢ Guangdong
S0, ALO; FeO, FeO K,0 NaO CcH Mg TO, MmO P,0s U Ra/(Bq* g")
8056 1027 223 078 415 011 033 030 0153 0035 0341 0O 14
8L 16 957 337 Q16 397 013 015 010 013 014 028 004 3371
2
Table 2 The size distribution of uranim tailings in san eM e Guangdong
/fmm >10 10-5 5-25 25-1 1-08 08-06 06-04 04-025 025-0105<0 105
m 1.87 2871 2804 1366 603 2 58 577 378 4 985 4 575
12 N(r) r )
L7, [8]

N(r)oe<r"’ (1) ,
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06 040250 105mm
s > 10mm 10— 5mm 5-2 5mm 2 5

M(r )M < ¢ (2) -~ 1lmm 1-Q 9mm Q 9-Q 8mm Q 8-Q 6
M(r) r mm Q 6- Q 4mm Q 4-Q 25mm Q 25- Q 105
, M, mm < Q 105 mm 11 > 10 mm
» rmax, (1) (2) ,
: s Ina = 10 mm, 30 kg M,
M,— r 3-D = 30 kg ( 3) D
= () (3)
t m ax . D
232425262728 6
1 , 3
, 1052510908
3 (kg)
Tabk 3 The proportioning of sanples with different fractal dimension
Z- 11 7-12 7- 13 Z- 14 Z-15 7- 16
D D=23 D=24 D=25 D=26 D=27 D=238
10-5 1153 10 21 8 79 726 5 63 3 88
5-25 71 6 73 Gq 21 551 4 58 3 38
2 5-1 5 38 552 5 51 529 475 3 81
1-09 043 Q 47 Q 49 0 49 Q0 47 04
09-0 8 0 44 Q0 48 Q 51 053 Q0 51 Q0 43
08-06 093 1L 04 1 14 118 1 16 L 01
a6-04 1 04 | 1. 35 1 46 1. 48 1. 33
04-025 0 88 1L 07 L 36 142 LS5 L 41
0 25- 0 105 103 1. 33 L 67 201 2 27 272
0 105 124 1L 95 307 4 85 7. 65 12 06
30 30 30 30 30 30
L3 )
15 an —RaA,
L 5m , ,
FD - 3017 : ’
RaA a
—RaA
(ZISPO) 7 >
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Table4 The experinent result of radon ean anation rate
Z- 11 7-12 7Z- 13 7- 14 Z-15 7- 16
2008 8 13 10 7. 498 18 709 17. 627 8 632 6 972 13. 820
2008 8 13 16 23 277 5 190 7. 479 5 596 7. 928 10 404
2008 & 14 10 26 211 6 249 3 424 4. 949 8 082 8 753
2008 8 14 16 24 104 18 012 3 735 2 049 3 823 4 582
2008 8 15 10 36 428 3L 113 11. 603 5 806 7. 720 9. 739
2008 8 15. 16 29 663 37 114 22 085 7. 281 7. 625 9. 175
2008 8 16 10 47 24 1 22 377 19. 998 5 969 7. 873 8 828
2008 8 16 16 23 208 15 318 15 016 7. 989 7. 626 8 521
2008 8 17. 10 25 458 28 386 16 569 5 099 8 142 9 201
2008 & 17. 16 48 893 27. 787 11. 718 6 126 5 677 5 920
2008 & 18 10 27 107 39. 555 21. 603 5. 698 5. 502 6 565
2008 8 18 16 9. 341 17. 909 100 799 4 863 5 674 6 903
2008 & 19. 10 22 152 4 990 8 072 4 809 5. 420 4 868
2008 8 19. 16 22 306 21. 056 11. 327 8 382 11. 751 12 118
2008 8 20. 10 11452 15. 848 7. 728 8 447 10. 080 13 819
2008 8 20. 16 32 994 5 489 3 941 5304 12 305 4 414
2008 8 2L 10 16 075 26 690 14 523 10 956 100 989 10 131
2008 8 2L 16 31795 15 024 6 104 6 078 7. 478 8 920
2008 8 22 10 12914 11. 261 7. 035 6 771 10 344 12 076
25 164 19. 372 11. 600 6 358 7. 948 8 882
Rn Ra «a s Ra
a Rn | , a
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Fig 1 The change of the radon en anation rate fran uranimm tailings with fractal din ension of size distrbution
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