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Table 1 Uranium tailings particle size distribution

B/ mm Bk G /% FELRLE/mm GELE R/ Y%
<1 5. 46 1 5. 46
>1~5 11. 66 5 17.12
>=5~10 47.46 10 64.58
>=10~20 31. 41 20 95. 99
=20 4.01 100. 00
Al 100. 00
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Table 2 Material gradation ratio

P /mm HARREL/ % KB/ REL2/% RIEL 3/

=10~20 40 30 10 10
=5~10 40 50 70 50
=1~5 13 10 10 30

<1 7 10 10 10
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Table 3 Results of compaction test

i FAEEKRE/ % RRTHE/ (g cm™?)
2RI 1 6.3 1.98
RIE 2 6.7 1.97
3 6.9 1.95
H SR 6.2 2.01
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Table 4 Compressive strength of curing test

blocks at different levels

ifit 18 7K U AN [ LR ) 45 R 9 B0 SR B2/ MPa

BR/ % 0  0.02% 0.08% 0.14% 0.20% 0.24%
5 1.2 1.5 1.6 1.9 2.0 2.1
15 1.9 2.5 3.2 2.9 3.0 2.9
20 2.1 2.8 3.1 2.9 2.9 2.8
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Table 5 Measurement results of radon exhalation

rate on one side of curing test blocks
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Fig. 1 Before and after curing the surface of

uranium tailings model
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Fig. 2 Relationship between radon exhalation

rate and curing layer thickness
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Fig. 3 Mathematical model of radon

concentration change in uranium tailings
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Table 6 Related parameters of uranium

tailings and curing layer

Py
AR R/ BHEE, LB

RE/
ZB (geem?) (Bqekg D) A /%

(m?+s 1)

By 0.2 1.4 3 500 2.32X10°% 26.9

HEE 0.2 2.8 1958 1.2X10°° 3.5

$ J.=0.74 Ba/(m” « )V K i 2T H R
PEE . A X A2 A AR ELRREE H=
0.059 m, HMAE 3 a2 XA i E L)z
JEJE A 0.052 m. 2 FhJy AT RAG A [E A )2 )R
BEAR I » UL WA S 45 1 B 3158 20 50 SEBR AR AT . 5
(12) ] JF [ 4 )2 )8 35

4 FHREREMEMBUINIEDHN

4.1 BHEAE THTRE S NIK
T k2 VA B i) A R E T A A

i L A o 52 DL 5 R 3 (35 C L 90 20 RED) Al
IR T4 (5 C L 30 % RED % &L T Bt i J2 & 4T
AN O . BALEIE N 10 em, 7350 7E 3 Bl
PRI A5 10 ds RLSEBR B AR FRBE T B &M
AR B E R ILE 7. ATLUE A
[ (30 B IR T L B 2 4 B 8 ZE 5 A X
e R (9 &N A Ul A 8] Ak T 34 7E Bl R IR
Bl VB i T B — i AT

KT FARBEERETHEMHETN

Table 7 Variation of radon exhalation rate

under different temperature and humidity
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Fig. 4 SEM morphology of uranium tailing

before and after curing
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Effect of RD Curing Agent on Curing Properties and Radon
Shielding Performance of Uranium Tailings

CHEN Gang, GAN Yuhang, KANG Jiangiao, HU Penghua
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: The uranium tailings from a uranium mine in Hebei province were cured with cement and
RD curing agent commonly used in the market. The mechanical properties and radon shielding proper-
ties of curing test blocks were studied, and the calculation formula for the optimal radon shielding lay-
er was derived. The weathe rability test of the shielding layer was also carried out, and the microscop-
ic mechanism of the curing test blocks was analyzed. The results show that the optimal mass ratio of
uranium tailings curing is 0. 08% RD curing agent and 15% cement. Under the optimal ratio, the
compressive strength of the curing test blocks can reach 3. 0 MPa, and the radon exhalation rate is
0.39 Bq/(m® » s). When the thickness of the solidified layer is 10 cm, the radon exhalation rate on
the surface of uranium tailings decreases by 81.2%, and the radon shielding effect is obvious. At the
same time, the radon exhalation rate on the shielding layer surface did not fluctuate greatly in the arti-
ficial simulated environment test, and the stability is good.

Key words: uranium tailings; curing; compressive strength; radon shielding
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