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Effects of Grass on Beach Surface Temperature and Radon Exhalation of

Uranium Tailings Pond Covered by Soil
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Abstract: Uranium tailings pond belongs to special nuclear facilities and is the main environmental
radiation pollution source of uranium mining and metallurgy system of nuclear industry. Radon control in
beach surface of uranium tailings pond has always been a major problem in ecological environment
restoration. A stack physical model was used to analyze the characteristics of radon exhalation and
temperature and humidity on beach surface of uranium tailings pond after soil covering and vegetation
restoration, and effects of vegetation cover on temperature change and radon exhalation rate on beach

surface were analyzed by R/S analysis method. The results show that after vegetation restoration, both

Y75 B #3:2022-04-08

BELTH:EHBA TR T =07 AREMAB D H (JSZL2018403B001) 5 F 5 A SRR 3 4 % B W H (11875164) 5 2021 4F Bf i
M8 RIS B (HBKT-2021024)

TEE BN 2 P (1962-) , 5 2 2032 @5 1B T 5L (1988-) . B i 2k L3R Ui



e 114 A4 g QR ) (http://ysyl. bgrimm. cn) 2022 AR5 8 1Y

the change of beach surface temperature of uranium tailings pond and radon exhalation rate drop. After
vegetation coverage, the radon exhalation rate remains below 0. 31 Bq/(m?® « s), which the peak value of
radon exhalation rate drops by 74% and 45% compared with single-layer laterite coverage and multi-layer
laterite coverage respectively. The fluctuation degree of radon exhalation rate drops, and the fluctuation
degree of single-layer laterite coverage and the standard deviation of radon exhalation rate of multi-layer
soil overburden is 0. 345 and 0. 123 Bqg/(m?* -

30 cm, the standard deviation of radon exhalation rate is 0. 027 and 0. 062 Bq/(m?

s)respectively. When the average plant height is 17 c¢m and
* s) respectively. The
fluctuation range of radon exhalation rate drops and the stability rises. This study analyzes the impact of
vegetation cover on the beach surface of uranium tailings pond from two aspects, i.e., the temperature

change of beach surface of uranium tailings pond and the fluctuation degree of radon exhalation rate, so as

to provide technical support for ecological restoration scheme of uranium tailings pond.

Key words: uranium tailings pond; vegetation restoration; radon exhalation rate; temperature and

humidity; R/S analysis
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Table 1 Mineral composition of tailings /%
A SiO; Al, Oy MnO MgO Fe; Oy CrO; TiO FeO CaO U K, O
B 83.07 10. 92 2. 25 1.33 1.21 0.56 0.33 0.15 0.13 0.02 0.01

x2 EvUYESYE
Table 2 Physical properties of tailings

e W/ (kg e m™?) IRFR &K/ % FLER I

A X% B FTHE/ (g em™®)  HWE/(Bg m™?)

R 1350 8.19 0.91

2.70 1. 48 11.2

®3 A+ BEIFSEpHAUEER

Table 3 Measurement results of nutrients and pH value of laterite and humus soil

P 2R/ (g kg D W/ (g kg D /(g kgD FHLER/ (g - kg D) pH
.+ 0. 28 0.61 17.67 2. 44 8. 25
J& 5+ 11.13 0. 82 20. 08 117. 28 8.01
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Fig. 1 Experimental model

W PR 22 2 4 55 A0 B 3 S AR AR B R A 30 em
HREP S5 om B B HAH T EMEm )24 - E
R AIEE 20 KIS IT RIS .

I PR 25 5 A% it (Tl 9 JC 4k 3 e Je&
M F GS1-AL2G, K& = ) I B A R A | XF
A RN S AR R R BREO BRU DL AT ok s 5 R
FAL(RADT, £ [H Durridge 24 A]) 8 &5 CR I BE
B A # s RST 40 em X 40 em X 35 cm) X &M
AT I A

Wzt @Est  EahEe

ERERE i

R K ok XS AT DS . T H S 0 De i — UK DR
B 15 L/m* . I SR w2k K & B I L TR
X 2.3 5 A HEA T AH [F) BEE

fd FHER S 27 5 AL s GS-1-AL2G %o 12t 56 31 1) '
W28 SO R A SR I 3 R A T A 6 BB ) e By
9100 F 17 1 00, % BOG I AR 4. WS )7 K.
R H RAD7 55 4 505 0 i 36 24 5 % B 4 A 7 2 v
Ik (&L 2) s BFUCR AR BT 8 hy SRAEIFE 30 min,
1.4 HBEHHHZ
LAl a5 g5 s

T 50 R A J2 25 A 0 T L AR = (D) X
50 2H 5 00 HR 2 1 SR B Ak B A Ak B 5 A



« 116 - A4 g QR ) (http://ysyl. bgrimm. cn) 2022 4E55 8 4]
Ztr—M) (2)

R = Max(x,,n) Min(x,.n) (3)

R/S = K X n" 4)

lg (R/S), = hlgn+1gk (3

2 DBERENE

Fig. 2 Field radon concentration measurement
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Fig. 3 Vegetation development process
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