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Radiological Properties of Uranium Sludges

Generated from the Uranium Conversion Plant
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Abstract
This study investigated the radiological properties of lagoon sludges generated from uranium
conversion plant.  Uranium, thorium-242, and radium-226 contents were analyzed in the
samples of each layer. Also, these were analyzed in each sample for investigating
characteristics of thermal decomposition, filtration, and dissolution/filtration, which require to
choose the treatment process of sludge. These were high in lagoon 1 but low in lagoon 2
because of removing them by calcium hydroxide. These were not exhausted and remained in
residues in the thermal decomposition. However, in the filtration and dissolution/filtration, a

small amount of the elements remained in filtrate and should be treated.
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Fig. 1. Radioactive decay series of U-238



Table 1. Half life of the nuclides in U-238 decay series

Nuclide half life specific acitivity Ba/g
U-238 4.47 x10° y 1.332 x 10
Th-234 243 d
Pa-234 6.7 hr
U-234 244 x10° y 2482 x 10°
Th-230 77 x10" y 8.001 x 10°
Ra-226 1620 vy 3.87 x10'°
Rn-226 3.824 d
Table 2. U, Th and Ra-226 content in lagoon sludges
Pond1-upper | Pond1-middle | Pond1-bottom | Pond2-upper | Pond2-middle | Pond2-bottom
(P1-U) (P1-M) (P1-B) (P2-U) (P2-M) (P2-B)
85 13000 <05 273
202 25
9.0 16000 <05 237
U, ppm
10 566 20300 5 8 305
Th, ppm ND Tr 42 ND ND 18
Ra-226,
ND ND 163 ND ND 8
Ba/g
Table 3. U, Th and Ra-226 content in the residues of thermal decomposition
P1-U P1-M P1-B pP2-U P2-M P2-B
U 70 4610 132000 62 55 890
bpm 6.3 511.2 23390 4.1 1.1 231
Th ND ND 120 ND ND 21
ppm ND ND 22 ND ND 55
Ra 21 27 970 6 ND 34
Ba/g 1.06 108 132 02 ND 6.77




Table 4. U, Th and Ra Content in filtrates and filter cakes of lagoon sludge

U, ppm Th, ppm Ra, Ba/g

Exp
F C O F C O F C O

Pond 1
3 60 32320 | 15157 ND 73 34 2.3 130 62

9 C

Pond 1
1o © 59 42400 | 13781 ND 166 54 6.0 131.8 46.8

Pond 1
59 38760 | 16781 ND 49 21 49 113 516

water

Pond 2
3 17 378 879 ND 12 25 0.0 14 2.7

90 C

Pond 2
. 22 155 488 ND ND ND 0.0 9.6 1.9

110 C

Pond 2
38 1013 130.9 ND 32 3 3.8 176 5.1

water

Table 5. Weight reduction and U, Ra content in the filtrate after dilution of sludge

SHIte
o 0 13.83 189.2 200 500 800
e (FExE
532 56.8 59.5 61.7 778 82.8"
wit%
oo Yy etk
59 60 60 60 68 122
ppm
o1}l Ra BHEf
23 49 9.4 90 ND ND
Ba/g
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