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Do the enrichment of radionuclides occur in the mangrove systems nearby the

Fangchenggang Nuclear Power Plant in Guangxi?
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Abstract: As one of widely concerned hazardous materials, radioactivity in the mangrove ecosystems is rarely
studied. In this study, we presented radioactivity in surface sediments and sediment core collected from 10
locations of mangrove ecosystems nearby the Fangchenggang Nuclear Power Plant using high purity
germanium p spectrometry in order to explore the enrichment of radionuclides in the mangrove systems. The
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activities of 238U, 226Ra, Ra, and *K in surface sediments were in the range of 6.2~ 70.7 Bg/kg, 7.3 ~ 55.3
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Bg/kg, 10.0 ~ 94.1 Bg/kg, and 26.5 ~ 479 Bq/kg with the mean value of (27.8+19.8) Bg/kg, (21.2+13.9) Bg/kg,
(35.8+24.8) Bq/kg, (177+131) Bg/kg, respectively. The activities of >>*U, **’Ra, ***
were consistent with that in surface sediment. No significant trend was observed for the vertical profile of these

. . . 238 226 228
naturally occurring radionuclides (7"U, " Ra,

40. . .
Ra and K in sediment core

Ra and 40K). We found that radioactivity in the mangrove
ecosystems was lower than that in Guangxi soil, China soil, global soil, other sea regions except coral reefs. The

activity ratio of *Ra/**U in surface sediments from the mangrove ecosystems was consistent with that from

other sea regions, ranging from 0.5 to 1.0. However, the significant difference of the activity ratio of Ra/P*U
between the mangrove ecosystems (0.5~1.0) and coral reefs (<0.1) was determined by distinct sediment sources
with geologically originating sediment in the mangrove ecosystems and biogenic carbonate sediment in coral

reefs, respectively. Overall, the enrichment of radionuclides was not observed in the mangrove ecosystems in

Guangxi.
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Fig. 3 Activities and uncertainty of radionuclides (mU, 226Ra, 228Ra, and 40K) in mangrove surface sediments

AR IO K S48 B i 57 (18] 2 B G
Vo), ARV T LR 43 S et i, 0T R
St 57 DU RO P K S B8 (] 2 BB S%) , 5 2 i
A BIF T S — T ORDR AR BN Y TR
Wy, HA R T AR, 22 1T R ) S0, 45
55 W B R 15 4 T 4 R RO R 2 I,
Ve BT A X0 5w vk BE A WL, %5 5 %
BT 4 SR U PR 2, (A7 T IR BN
o SR, AR B R B B LR AR B A TS
BR (4 SRR /K ST S 4 AT o, B A LA B
fi PV AR By -7 LTI 18] 140 55 3 3, 7 4 JR AT
PR 2 L B R, R E A b B K A
th, SEEDFUTUR b 4 R O A vk
£ RAARG, (L[] s S 5 R v 00 5 e PR
TTREME SRR IR RIS
22 LTAFRUTRARIRRE thil S A% 2%

ST BRI R0 v i S A A 2 90 3 1) T
HFSEE 4 iR, 2°U. 7°Ra. Ra, “K &%

FEJER A 11.6 ~24.4 Bg/kg. 13.1 ~22.7 Ba/kg.
14.2 ~ 20.1 Bg/kg. 68.2 ~ 107 Ba/kg; 1% & B 43
5 A ( 19.3+1.6) Bg/kg. ( 18.7+6.8) Bg/kg.
(17.1£2.5) Bq/kg. (89.2+8.7) Bg/kg., MEZEE
W2, VTR PO PEAR% 27U, °Ra, *'Ra,
ORI TR LA [ 3 (R T S B — S G Sh
ERZNISE 7% S v 0B b s R R
e, DU HDIRAE rhOl U PEA% 305 B 1
5 H A LT AR IX G 2R 2 DU U R R0
O BRI — 8, HERE T 4 PPk 20 B AT
AR LR 4 R RS T,
2.3 LIRS AR R AR R X L

TR AR I EE 2R 9 2 VR A L AR 1) A
BRG, —HWWAREEYE T, 22
VRSV IR 237 I, S NS TR d i A=
YIEli o LU AR it 2 0 v i S A R
AT DL3E o S s AR 3, AT RE X AR P A N A Bl —
SE HL B ER ST R R, AR SCXT B R OR [ A



680 P SE 2

7S A -

% 39 &

B ARG R E VIR 0 A 2K - (8 5),
235 2 W T 0 A 25 R v U I B R, 40
AR AL 3 RN PR 2 (°Ra, Ra, KK
-2 TR A p A R Mg S U
Sk VEA S, ISR R R T e T
Il LS540 BT A A0 T )5 A SR B, X 645
3 A 0 TR D18 A A B i S e kST,
T ZEAR AT AR 20k 1 T R A B ) 0
WA B KA s R W - 3 5 AR

23"U?.E);'§-'j/Bq‘kg"
0 10 20 30 40 0 10 20 30 40

2Rai% i /Bq kg

Yy, it — Z 5 Ras s A GRT A A L R0
W WS A ) e A AR LI ARR G P HERUT
SR — R I R i, TR YA
FAY A, LR AR T T
TR 89 AN Ti] G DR A Y58 e 28 3 ol P o AN ] A 285
RGP R R AR TR R AE A 22 Y (45
F6 A AR SR AR PR DX S A 2 T 4R T A 3 3
Tl DX 3 ORI TS P 2K AR AR T4 Bk
BERFIE (18 5) o

Ralf i /Bqkg! WK /Bq-kg !

0 10 20 30 40 0 0 40 80

0 0
5 } 51
10 1 | 101
2 151 £ 151
8 5
220 201 Z
¥ 25 - ¥ o5
30 - 30
351 351
40 40

5 , 5 A
10 ! 10
e St
20 20
K5 K5
30 30
35 35
40 d 40

4 LIRHRE BTN RSIEZE (7 U Ray P Ra, K) SE B R R TSI R M TR

Fig. 4 Activities and uncertainty of radionuclides (mU, 226Ra, 228Ra, and 40K) in sediment core
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Fig. 5 Comparison of radionuclides in surface sediments

collected from coral reefs and mangrove systems

2.4 R[RIE X TURR PO A 2 A

AR SCHE— 5 6 HE L bR e A 7 XY
FR VR PR A% 2K, 45 R gk 10 3
PR B 43 1 X (B = A DXL iy g et
JE 1A P R Y BT s Y
DRI 1 37 3 a3 LN o2 b WS Ll 1T F/
B R e A N S b 2 SR R B0 e =

TR A% 2K, #8-5 o 1 3 MO A
B2, PG R v I I R TR
W)k 1 TR T R T E g, A
WL A TERE 21

RSt 138 TV R R S A R
K5 4 ] 498 % 3 P JFC Al 9 1 i S A 2
PRI BRI, A SR I PR LL R bR R
J2 TR B S A 2 0% B AR B AR T I S
VUG A A R T A T X TR 46
AL 125 T T VA B0 X350 400 v ARG 194 M A
ZIHE I, 3 i A AR X SR AR5 25 R0
B, AR SO AL B A% R AR PT LI AR R
e ) B SERREIE

2ORa/ MU I BE LA TT LA R 4 R Y
) PG LR bR 2 VU P °Ra U BB LA
0.76, YLl A 0.51 ~ 1.21., ATt —E K30 E A
) X TR 1172 Ra/” U T B H (B 2L B T A 6.
25 R, LAY P Ra U S
B e T M 7V A R A
Y X A URRA 2 Ra/ U 3% B HG AR 55 R 60, 4
HHEB A1 X 25 SR # A A AE 0.5~ 1.0, 2



% 54 HAIE, ¥

JTE R B LRI P AR R E AT AT AR

681

ORa WK T PR . %G R E R
B, ZEA ARUTRU ) R R 3 ) A X A T AR
YRR N — 2, ELIA] g b o sl PRl . (H R, S
ST A 2 Ra/ U I B HE A IR 42 /N T 0.1,

=1

228.

AR T IR A X A4 2R, 2R S HA W)
R st R AR OET Y R, I Ra/MU I
FUAEL A, 2R ARAIIEIREE DX A LR A7 A5 AN ]
8 SR DEAIL A

BETFEEXARYF U, " Ra,"Ra. 'K R B (R L: Bq-kg )
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