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Fractionation and Contamination Assessment of Metal Elements in the Surface

Sediments of Yundang Lagoon in Xiamen

YANG Qiu-li'?, YU Rui-lian'* , HU Gong-ren'”, LIN Cheng-qi', HAN Lu'

(1. College of Chemical Engineering, Huaqiao University, Xiamen 361021, China; 2. State Key Laboratory of Environmental
Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China)

Abstract: Total concentrations of 15 metal elements in the surface sediments of Yundang Lagoon in Xiamen were determined using
ICP-MS. The fractions were extracted by a modified BCR method. The results indicated that in different areas of Yundang Lagoon, the
order of the concentrations of Cd, Cu, Sr, Pb, Zn and U was: outer lagoon > ditch > inner lagoon, the order for Cr, Co, Ni, V, Fe,
Li, Rb and Mn was: inner lake > outer lake > ditch. Cu, Zn and Pb were mainly in the reducible phase; Cd was mainly in the acid
soluble-extractable and reducible phases; Co, Ni, U, Fe and Mn were mainly in the reducible and residual phases; Li, V, Cr, Rb
and Ba were dominated by residual phase. The potential ecological risk of metal elements suggested that V, Cr, Co, Ni, Zn, Cu, Cd
and Pb were at a low potential ecological risk level. The results of ratio of secondary phase to primary phase ( RSP) assessment
indicated that Cu, Cd and Zn showed high pollution level; Pb showed moderate pollution level; Co, Mn, Sr and U were in a low
polluted condition; Ni, Fe, Cr, V, Li, Ba and Rb showed no pollution. In general, Yundang Lagoon was in a low potential ecological
risk.

Key words : sediments ; metal elements; fractions; assessment; Yundang Lagoon in Xiamen
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Fig. 1 Surface sediment sampling sites in Yundang Lagoon
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Fig. 2 Main physico-chemical parameters in the surface

sediments of Yundang Lagoon
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Table 1 ~ Summary of metal elements concentrations in the surface sediments of Yundang Lagoon/mg-kg ™'

i H Li A% Cr Co Ni Cu Zn Rb Sr Cd Ba Pb U Fe Mn
Fe/ME 347 65.0  53.5  9.43  26.4 44.4 183 84.2 88.8 0.212 353 53.9  4.60 26108 280
RKME 717103 95.4 150  40.2 125 351 149 234 110 570 96.6 7.31 35292 453
FHE 510 81.3  67.2 12.2 30.0  75.1 232 128 119 0.512 441 66.8 5.62 30782 361
At 38 71 61 12 24 15 65 96 230 0.065 412 20 1.9 31000 530

®2 HEHREMRYUHEETESEASHMEXED
Table 2 Correlation between metal elements and physico-chemical parameters in the surface sediments of Yundang Lagoon

i H Li v Cr Co Ni Cu Zn Rb Sr Cd Ba Pb U Fe Mn

CaCO; 0.44  0.47 0.8 0.78* 0.82* 0.41 0.23 0.16 0.43 0.21 0.07 0.31 -0.15 0.17 0. 00
TC -0.58 -0.54 0.05 -0.29 -0.25 0.70" 0.42 -0.90™ 0.51 0.71* -0.21 0.52 0.63 -0.72" -0.82"
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Fig. 3 Spatial distribution of metal elements in the surface sediment of Yundang Lagoon
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Fig. 4 Result of cluster analysis of metal elements

in the surface sediments of Yundang Lagoon
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Fig. 5 Percentage of fractions of metal elements in the surface sediments of Yundang Lagoon
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40 ~80 62 ~ 124 rpg
80 ~ 160 124 ~248 Bk
160 ~320 — MR8
=320 =248 R

LS SE NI 45 2R WL 4. K In R -F
¥ E R/ANEF R Cd (16) >Cu (10) >Zn (7.1)
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Table 4  Result of potential ecological risk assessment of metal elements in the surface sediments of Yundang Lagoon

o E, WTEER
RHER % Cr Co Ni Zn Cu cd Ph K AR 7K
Y1 1.86 1.94 1.72 2.20 5.63 10.7 19. 4 6.67 50. 1 2
Y2 2.80 2.09 2.23 2.80 7.02 11.3 13.1 6.18 47.6 7
Y3 1.99 3.06 2.38 2.44 9.94 16.7 33.8 9.66 80.0 Rk
Y4 2.63 2.32 2.15 2.63 6.55 7.40 10. 4 7.02 41.1 B
Y5 2.45 1.88 2.08 2.26 5.72 8.45 13.1 5.39 41.4 2%

Y6 2.41 2.10 2.03 2.48 5.63 5.92 6.52 6.59 33.7 7%

Y7 2.90 3.13 2.50 3.35 6. 62 9.05 10. 1 6.05 43.7 iU
Y8 2.14 1.75 1.92 2.29 5.91 8.09 13.2 5.73 41.0 2
Y9 1. 90 1.93 1.68 2.24 7. 60 10.5 14.6 5.97 46.4 2%
Y10 1.83 1.83 1.57 2.28 10.8 12.0 23.2 7.54 61.0 Bk
A 2.3 2.2 2.0 2.5 7.1 10 16 6.7 48.6 B

WS 2 i ” " » w " » "
fEE AT % 2300 iU U L= B B L3 L=
2.4.2 WA SR I ZE R ULIE 6.
WA 2 SO AE T RE B 4 s P i 4 )R FIUE RSP FHEAEF A : Cu (4.95) > Cd

FRoR A Bk A2 40 | i R 5% A0 v i 4 g ik (4.78) >7Zn (3.20) >Pb (2.80) >Co (1.76) >Mn
HBERAE2AAH. AEAR S IR A AR 20 A FU A (RSP) AT (1.26) >Sr (1.18) > U (1.11) >Ni (0.92) > Fe
T X480 BN R R IR A A SRR IR, 1 (0.66) >Cr (0.55) >V (0.41) >Li (0.36) >Ba
W HAE W rT R FHVE S5 422 16 1, PR H PR 5 15 G (0.09) >Rb (0.04) , HH Cu, Cd 1 Zn I E
IATREVE RN AEARBY FE OB R, S J@on R B IS4y, Pb WP EETS 44 Co, Mn, Sr Fl U SHEREETS

FPREE 4 1] e MR, WA 3 ok ™ Ye Ni, Fe, Cr, V. Li, Ba il Rb JTCi5 4. MORAE
RSP A AR T . K E, S RS RSP W MEHEF . Y1
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Fig. 6 RSPs of metal elements in surface sediments of Yundang Lagoon
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