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Abstract Hyriopsis cumingii and corresponding sediment in five respective monitoring sections of Poyang Lake
were sampled in autumn 2014, followed by the detection of rare earth elements (REEs) in the soft tissue of
Hyriopsis cumingii and sediments treated by BCR sequential exaction. As results, the mean value of total REEs in
the soft tissue of Hyriopsis cumingii was 15.52 mg/kg, and light REEs were more easily accumulated, indicating
that the biological effect of light REEs on Hyriopsis cumingii was stronger than heavy REEs. Correspondingly, the
mean value of total REEs in sediments was 285.22 mg/kg with higher light REEs, suggesting the strong terrigenous
properties. The REEs concentration in the sediment treated by BCR sequential extraction ranked as: residual
fraction>reducible fraction>oxidizable fraction>exchangeable fraction. The exchangeable fraction displayed the
lowest REEs concentration but the largest difference in spatial distribution; however, they were all under low risk
level analyzed by Risk Assessment Code. Significant and positive correlations can be observed between REEs in
Hyriopsis cumingii and that in the oxidizable fraction of sediments, suggesting that the bioavailability of REEs
would mainly depend on REEs bound to organic matter.
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Fig. 1 Map of sampling sites distribution in Poyang Lake
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Table 1 Location information and environmental parameters of sampling sites in Poyang Lake
W CAFE(E) LERE(N) Wim  KiReC K/ R DS/
(pS-cm ) (mg-L7)
wa 116°10"10.8" 29°43'32.0" 11.2 15.0 4.6 142 71
Bk 115°59'58.7" 29°11'03.3" 14.0 16.0 4.1 82 41
BRI 115°59'56.9" 29°09'58.2" 6.7 17.4 6.5 152 76
HE 116°09'50.0" 29°1422.4" 8.2 15.7 4.2 148 74
B EH 116°3811.9" 29°00'31.6" 14.8 16.5 33 301 150

30% H,0,, 160°C FH# 20 43 #h; ¥ 1 mL 30%
H,0,, 160°C T 4k&Ehn# 60 208 )5, A 1 mL
HNO; 1 1.5mL 30% H,0,, 7E 180°C T hn#k £ i
W 0.5 mL Ay, WEIEEE, BB o KR
LS E SomL @i, AR R 2%1
HNO; 4, IR E R
1.3 MR RLIE

KA UL R FE BT -70°C 54 ¥ R
fEo MEFT, Kb ARMR, BT 60°C T4+
THE. RERWIAEL. BRA ARG, TR YRE
an IS, 1 250 HEJRG, B st —ab s,

DR s - 0 &R 19 4/ DU 22 R HNO;-HF-
HCIO, IR AR R AT IHM . WERIFRIL 0.2 g 105
A TTRR A it T A SR U R 2 0 Y e v, AR A
6 mL HNO;, 6 mL HF F1 2 mL HCIO,4, £ 120°C F
TR # 60 4384 nE, JHEZ 200°C fn#k 90 43
PRy 2o, 1 THEEEH NN 2 mL HNO; A1 2 mL HF;
1 200°C R4k finh 85 434, 78 2 Pr ® AR 2K
05 mL A4 . RHEZRG. BiHREHREBA
50 mL AR, 2% (viv)BY HNOs EZE, R,

J Y A BT ORI T R O R B AR A AL
P, SFULEIRE S PR Lo R B ST E . i
TR 0.5 g 1L 5 MUY, CAHIER S, SR
AL BCR % 21 A6 BUH UL XU R o0 &R
BT, FRAF DU 1 0 R 19 R w] B2 HUS
(F1). AIEALAR(F2), AJib RS (F3)FIskE A5 (F4).
1.4 FaoEn

AR R DT R A T (Y, La, Ce,
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) & &
K FH LR & 55 2 AR 1% { (ICP-MS, Thermo X2,
USA)#EFAT K, LA 2 pg/L Ge (72), In (115)F Re
(186) IR &5 W AE I W AR ¥, N A Il Wig 3% 45 il 72
80%~120% 2 [A] o R LR UE DN 1 25 SR (R ol FE 1, SR

e 1Y B DL 530 B B ) 5T (GBW 10024) il
TR DU 15353 B A HE) BT (GBWO07309) i 17 it
il
1.5 HEBSIHAE

AHIEFE 2% 4 T I 4 SR B DL 7 A
VISEIIME + bR 2 1B XK R . ilad Pearson
Ko AT, BT IS S PR 2 1) 4 J& 2 i AH G
Zo BRI R PASW Statistics 18.0 58 8.

2 #R5iR
21 =ZANMBERALFHEITESE

FEBH I = A AR ZUp AR L oc R & i
M2 Fise SRR =ML A L e R &
i (mg/kg) I 4 Ce (4.95)>La (4.68)>Nd (2.10)>
Y (1.51)>Pr (0.55)>Gd (0.51)>Sm (0.42)>Eu (0.28)>
Dy (0.20)>Er (0.11)>Yb (0.07)>Tb (0.07)>Ho (0.04)
>Lu (0.02)>Tm (0.01), = fAWLiEHKAHLIH Ce,
La fl Nd &t . W& ASCRE, BK. 8
T, #BE . BREE AN O = AL S PR LR
SRR 15.58+5.66, 26.44+3.78, 10+1.78, 15.21+
2.57 i1 10.39+0.07 mg/kg, HJMEH A 15.52 mg/kg. H
Hr, RV AR SR B, REN =M
Wi, 4% 1 JC % (SLREE, La, Ce, Pr, Nd. Sm,
Eu) & LN 8.48~22.24 mg/kg, H{E N 12.98
mg/kg; #Hi+ 0% (ZHREE, Y, Gd, Tb, Dy, Ho, Er,
Tm, Yb, Lu)&F & FER 1.50~4.20 mg/kg, YIEN
2.54 mg/kg, M. Hifi L HEZEFALED, =
ML Sy R e R, XTRES R, Bt
JCE W IR AL 25 S OO 3 AR AR
FEE T AR R LoT R O, SRR M
Uit 0 E U s T EM L, SAMRA R
Kl ARWFFEFIET R, BW LooRm X A
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Fig. 2 Concentrations of rare earth elements in the soft tissue of Hyriopsis cumingii
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(9.07)>Gd (8.68)>Dy (5.25)>Er (3.27)>Yb (2.87)>Eu
(1.95)>Tb (1.32)>Ho (0.98)>Lu (0.42)>Tm (0.40).
5 B S E A, BR Tb, Ho, Tm Al Lu &
(R s A 2 S b, R B — 3, Bk BRI, #B
L BB AT O U RE S R R 4T R R4
270.82+3.90, 338.91+3.85, 305.6+0.19, 238.96+12.13
H1 271.83+9.64 mg/kg, {8 N 285.22 mg/kg, =T
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W ILTFR LA BB Be ) HES S5 4000, 2807 X T
it oe R S . W, ER RSN
HIEAToHT, S5RR, 8K . #RIT. #RE . BFHA
W ORISR LR S ER LR SR
I3K 4.72, 4.61, 5.26, 5.02 F1 4.31, ¥I{E N 4.76. %
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Table 2 Rare earth elements contents in the sediments of Poyang Lake mg/kg
. i o ﬁ?%ﬁ EZHCT
&k BT #E g i AT TR
Y 24.66+0.21 32.71+0.71 25.64+0.69 21.0740.62 27.42+0.01 26.30 23 25
La 62.47+0.69 80.43£1.35 68.06+0.29 50.94+2.94 71.19+0.60 66.62 38 40
Ce 87.02+2.47 112.40+1.37 113.96+0.99 89.22+4.99 73.05+7.73 95.13 72 72
Pr 13.89+0.19 16.61+0.15 14.46+0.02 11.11+0.61 14.66+0.21 14.14 8.2
Nd 48.95+0.68 56.15+0.35 49.35+0.00 39.03£2.33 50.58+0.60 48.81 32 31
Sm 9.10+0.05 10.85+0.00 9.00+0.06 7.24+0.51 9.16+0.18 9.07 5.8 5.9
Eu 2.01+0.00 2.024+0.01 1.96+0.00 1.73+0.12 2.04+0.05 1.95 1.2 1.2
Gd 8.71£0.18 10.26+0.05 8.74+0.01 6.88+0.45 8.82+0.08 8.68 5.1 3.6
Tb 1.33+0.01 1.56+0.00 1.31£0.01 1.03+0.07 1.35+0.02 1.32 0.8 0.83
Dy 5.13+0.06 6.38+0.00 5.1740.07 4.06+0.29 5.51+0.06 5.25 4.7
e 095:001 1226001 0976001 077005 1012002 o8 1
Er 3.16+0.04 3.90+0.01 3.2740.02 2.69+0.17 3.36+0.05 3.27 2.8
Tm 0.37+0.01 0.48+0.01 0.40+0.00 0.34+0.02 0.41+0.00 0.40 0.42
Yb 2.69+0.05 3.444+0.00 2.8740.01 2.49+40.18 2.87+0.03 2.87 2.6 2.6
Lu 0.40+0.00 0.50+0.01 0.42+0.00 0.38+0.02 0.42+0.01 0.42 0.4 0.43
SREE MOS24390  BWIIBIS 05601010 23896=1203  27Iswe6s 2522 doso2
YXLREE 223.44 278.47 256.79 199.27 220.67 235.73 157.20
>HREE 47.38 60.44 48.81 39.69 51.16 49.50 40.82
YLREE/XHREE 4.72 4.61 5.26 5.02 431 4.76 3.85
OBu IZWE Bu MM FILARG +roshag ke, BRjvses,  WVAAERULASRED ™ ikl B2 A7 2T IR
N

B B LAY OBu fH AT T 0.58~0.75 Z [A], ¥I{EH
9 0.67, IR E M
222 BITEMEFEESH
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HWEABEERR, IRYh&E TR WTEBEE
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AT, R, B g DR 4 8 0 2 A IR AT
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of W B el RO VE VR R A e, W ARk iR R
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Hi
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4 TR A7 I8 25 1 V- 35 B 2 (me/kg) IR Ry 3R E S
(97.46)>1] i JF 25 (91.10)>1] S AL 25 (27.93)> 1R 1] 2
WA QS57). RESHE S’ SRS Y,
435015 38.08%~51.20% K1 32.53%~47.56% . TR ] #&
BT S Eil, 75 0.44%~2.04%22 0] . & FH 5
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Fig. 3 Speciation distribution of rare earth elements in sediments in Poyang Lake
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Table 3 Correlation coefficients and significance levels of
rare earth elements in the soft tissue of Hyriopsis
cumingii and sediments

JLHE Fl F2 F3 F4 e
Y 0311 0.780" 0.812" 0.458  0.784"
La 0.442  0.733 0.923" 0.461  0.780°
Ce 0.055  0.456 0.887" 0.541  0.627
Pr 0.368  0.679 0.924™ 0.554  0.786"
Nd 0298  0.696 0.927" 0.592  0.795"
Sm 0.497  0.795" 0.915™ 0.617  0.804"
Eu -0.083  0.621 0.294 -0.004  0.548
Gd 0.377  0.792° 0.822" 0.547  0.804"
Tb 0231  0.69%4 0.794" 0713 0.549
Dy 0377 0.767" 0.853" 0.703  0.780°
Ho 0.092  0.525 0.620 0.661  0.565
Er 0303  0.721 0.780" 0.614  0.646
Tm -0.155  0.262 0.311 0229 0337
Yb 0283  0.650 0.680 -0.145  0.581
Lu -0278  0.010 0.057 0.486  0.283
SREE 0318 0.687 0.919" 0.580  0.814°

e o* FTIRTE 0.05 KU _E 2 A5, #* FonrE 0.01 7K
U AR

AT AR5 = A LR A
3 Zig

ASAIE 5 308 A X 760 PH I8 = Ff LM 2 2H 0 % I
HUTRYRES R L ocE S EE, BB

25

1) FBH# =AM AR AL LR P& &
B )7 R Ce>La>Nd>Y>Pr>Gd>Sm>Eu>Dy>Er>Yb>
Tb>Ho>Lu>Tm. #i +I0& SN 15.52 mg/ke.
AR S R OcR, ATRE SR ER 10T
E TN RS P8 e S 1 S i LD R ER 0SS L 220 (e BT
X DU LR R n o T E A o0 R .

2) FBBH TR R i AR TR S U R
Ce>La>Nd>Y>Pr>Sm>Gd>Dy>Er>Yb>Eu>Tb>Ho>
Lu>Tm. # +o0& B ¥{E N 285.22 mg/ke, T
E SO E. B R ESE, ERLC
FANXT T, OEu BIXIME R 0.67, S BRI FG
Bt

3) R PH A I R Z VORI, M EoT R

4 PR AF R 25 1 1 2 25 B W Sy % i 25> 13l 2

>l AL ST TR IS . MR SIS

AR, A

23 () I3 AR AF TR R 22 5 o UL P AR Al e 1]
78S I 0 2% 0 A AR PR R T RIS Qe A T
5 = AR KU 7K

4) =R WL S P R i o0 R S TR

Pyt T 2R Y AT AR A LA R At B IR TEAR GG
R, R AU TR R T3 By ARl A
Ik EZ LA A A
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