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Uptake of Radionuclides from Soil to Plant and the Discovery of **Ra **Th

Hyperaccumulator

ZHANG Zhiqgiang CHEN Di-yun SONG Gang YUE Yu-mei
(School of Environmental Science & Engineering Guangzhou University Guangzhou 510006 China)

Abstract:11 sorts of plant samples and corresponding soil samples were collected in Conghua and Taishan Pearl River Delta. The
specific activity of *U. **Ra. **Th and *K of samples were investigated by using HPGe—y—ray spectra analysis. The results showed
that the average specific activity of **U  **Ra *’Th and “’K in soil samples were 151.8 146.3 226.6 665.5 Bq/kg which were
higher than the average values of China and the world. The concentration of **U in all sort of plants are very low and most of them are
lower than detection limit while the values of *Ra *’Th and K were high. The contents of **Ra and **Th in Dicranopteris
dichotoma were the highest whose average specific activity is 285.9 986. 2 Bq/kg respectively. The average bioconcentration factors
(BFs)of **Ra **Th of Dicranopteris dichotoma were 2.20 4.23 respectively the other 10 sort of plants have BFs of **Ra ***Th

*Th of Dicranopteris dichotoma

were in the range of 10 ~'40 ">, The bioconcentration factors and the translocation factors of **Ra
were all bigger than 1 so Dicranopteris dichotoma can be defined as hyperaccumulator of ***Ra and **Th.

Key words:radionuclides; phytoaccumulation; hyperaccumulator; Dicranopteris dichotoma;Pearl River Delta
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(Bq-kg ™ ) 3Com
100°C (Bqekg™' ).
60 .
3~4 2
. pH 2.1 pH
( » pH 4.46 ~5.65
(NY/T 1121.2-2006) 4.99 UL Ras P Th
10 g Co, 25 “K 1. 1
mL( 1:2.5) 1 min 30 U 24.2 ~ 285.2
min . { Bq/kg 141.0 Bq/kg; *Ra 29.7 ~
) (GB 148834994) 347.8 Bq/kg 146. 3 Bq/kg;**Th 40.0
. ~559.9 Bq/kg 226.6 Bq/kg; K
65°C 119.7 ~ 1558 Bq/kg 665.5 Bq/kg.
U 89.6 ~281.3 Bq/kg
158.1 Bq/kg; **Ra 95.81 ~ 275.5
75 mm. 70 mm Bq/kg 149.7 Bq/kg;**Th 103. 4 ~
384.4 Bq/kg 237.8 Bq/kg; K 83.8
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~1439 Bq/kg 673. 6 Bq/kg. 3.66.5.66 1.15 . 4
. .2 3 .
4 238U 226R& 232Th 4OI< 11 18
2.13. 2.88.
3.96. 1.61 .**Ra. *’Th *K S, S, 22 Th
1 /Bqokg ™!
Table 1  Activity concentration of soil samples/Bqekg ™'
238U 226Ra 232Th 40K
S, ( ) 24.2-~285.2 141.0+84.7 29.7 ~347.8 165.3 £89.4 40.0 ~559.9 275.4+177.6 119.7 ~1558 659.9 £420.0
S, ( ) 89.6~281.3 158.1+47.6 95.81 ~275.5 149.7 +49.4 103.4 ~384.4 237.8 +87.2 83.8 ~ 1439 673.6 £442.9
24.2 ~285.2 151.8 £61.7 29.7 ~347.8 146.3 +71.62 40.0 ~559.9 226.6 £139.3 83.8 ~ 1558 666.5 £422.8
1 12.4 ~186.8 71.2 £3.6 2.4 ~134.6 50.8 £2.2 1.0 ~152.7 57.2£2.6 35.8 ~1132 414.5 £20.6
18 38.5 £21.1 2.8 ~533 37.6 £23. 4 10.3 ~1 844 54.6 £51.3 n.d. ~ 1548 584.0 £183
18 40 40 580
2.2 14 **Ra. *’Th
11 N Ra. **Th
U 40.5. 2.3 N
15.8 13.0 Bq/kg 2y
238U
11 K . Baker 0
YK (TF) 1
1015.8.961.8 817.9 Bq/kg 512
YK BF 1
BF
2 2.”°Ra  BF 0.03~2.81 **Th BF
2 11 0.07 ~5.09 “K BF 0.08 ~2.12.
226 232
Ra  “"Th ( 2). 6 2Ra BF  0.99 ~
226
6 Ra 45.6 5 gy 1.61 BF  0.99
232
~273.4 Bq/kg 188.1 Bq/kg “"Th 1 qp BF 1.30 ~
199.5 ~1118. 6 Bq/kg 584.3 Bq/kg s 09 5 96, g
226Ra\ 232Th 226 232
Ra BF 1.47 ~4.20 2.65 **Th
3.4 ~35.0 Bq/kg 13.0 ~100.9 Bq/kg.
20 . BF 2.23 ~9.06 5.18.
a a
Ra. ”*Th BF 107" ~1072
4.0 3.4 Bq/kg. N
BF BF 1
o Th ~2 ®Ra " Th
19.5. 13.0. 26.3  25.0 Bq/kg.
ZZGRH\ZBZTI'I
26pa. T 2y BF 1077 ~
-4 226 -1 -2 16 21
g % Ra 250.3 ~ 10 Ra BF 10 ~ 10
230 238U 226Ra 232Th BF
561.4 Bq/kg 359.3 Bq/kg “°Th > >
416.1 ~2272.9 Bq/kg 1256.7 Bq/kg. >1 “Ra ., ’Th BF
3 26pa . 2L 1(1 ~10)
**Ra 13.18 ~25.71 Bq/kg **Th 1~2 *Ra + **Th

47.6 ~180. 5 Bq/kg. 2
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Table 2 Contents and BFs of *Ra *?Th and “*K in the above-ground parts of plants collected from different areas
26R, By w0
4 BF . BF 4 BF
/Bqrkg /Bqrkg /Bqrkg
(C))

188.1 1.61 584.3 2.96 262.6 0.63
(Dicranopteris dichotoma) (45.6 ~273.4)  (0.99 ~2.81) (199.5~1118.6) (1.30~5.09) (170.2~327.0)  (0.31 ~1.52)

(Cornstalk) 1 35.0 0.24 44.2 0.25 850. 4 0.55

(pomelo leaves) 1 4.0 0.02 42.2 0.09 1015.8 0. 86

1 51.5 0.44 100. 9 0.91 191.9 1. 06

(Peanut stems and leaves)

(Cassava) 1 — — 19.5 0.23 320.0 0.92
(Banana leaves) 1 3.4 0.03 13.0 0.13 961. 8 1.36
(Peach leaves) 1 9.7 0.18 26.3 0.41 191.7 0.7

(Bamboo leaf) 1 16.3 0.06 25.0 0.07 817.9 1.05

(5
359.3 2.65 1256.7 5.18 262.9 0.74
icranopteris dichotoma .3 ~561. .47 ~4. L1~ . .23 ~0. 56.9 ~445. .12 ~2.

D P dich 250.3 ~561. 4 1.47 ~4.20 416.1 ~2272.9 2.23 ~9.06 156.9 ~445.7 0.12 ~2.12
(Eucalyptus leaves) 1 25.7 0.17 47.6 0.24 90. 8 0.08
(Sweet potato vine) 1 18. 1 0.12 180.5 0.48 185.3 0.37
. 13.2 0. 087 49.4 0.27 293.1 0.51

(Pine needle)
(8.6 ~19.4) (0.07 ~0.11) (35.5~69.9) (0.22~0.34) (166.1 ~456.3)  (0.16 ~2.12)
45 3 U P Ra,
4.0 o Ra BF 232 40
35l o Th BF Th 7K
@ 301 o K BF Table 3 Contents of **U **Ra **?Th and K
ﬁ 25 in Dicranopteris dichotoma and its root samples
2.0
£
1.0 i
0.5 5 i o /Bqekg™'  /Bqrkg™' /Bqekg™' (BF) (TF)
0 ] & : 3 ol 555 238
U 256. 1 1.2 63.4 0.00 0.02
% X MW % & B woa ®m
T Oox F o4 B O No® & ' Ra  269.5 266. 8 112.3 0.99 2.38
E Woon T By 4523 702.6 270.4  1.55  2.60
" AR YK 525.6 212.2 232.7 0.40  0.91
®y o 2150 0.0 60.3 0.00 0.00
2 ?6Ra.*Th *K 6Ra  308.7 345.0 87. 1 .12 3.96
2
PITh  452.9 617.9 139.4 1.36  4.43
40
Fig.2 BF of Ra Th and “K in the K 1241.5 197.6 299.9 0.16 0.66
. B8y 156.9 4.1 44.7 0.03  0.09
above-ground parts of different plants
%Ra  109.6 140.7 61.4 1.28  2.29
3
2 Th 81.8 130.5 93.8 1.60  1.39
YK 540. 8 54.9 114.1 0.10 0.48
( 3) 1
*Ra **Th BF
S 1. 226 Ra 22y, 226 Ra 22y,
226 Ra B2y,
*Ra **Th 561.4 N 2
2272.9 Bq/kg 4.20  9.06
226 Ra N
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