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Distribution Features and Speciation of Heavy Metals in Surface Sediments of
Main Mangrove of China

LI Liw qiang, DING Zhenhua, LIU Jin-ling, LIN Hutna

School of Life Science, Xiamen University, Xiamen 361005, China

Abstract: Amsenic contents in surface sediments collected from mangmove were analyzed wih a PE DRG-e ICE-MS, and the distribution and
species of As were identified. The results showed that As content ranged from 3. 14~ 19. 16 mg g, wih an average content of 8. 14 mg g. As
content correlated well and positively with the contents of Fe and Mn, pH, omganic content, silt and clay. Residual As was the primary species,
and organic and sulfide As were the secondary species in the surface sedimeris. Among five As species, the exchangeable As accounted for
14. 40% , carbonate As accounted for 1. 41% , Fe Mn oxides As accounted for 2. 16%, omganie sulphide As accounted for 30. 40% , and
residual As accounted for 50. 65% . Exchangeable As positively corelated with organic content and pH significantly. Organie sulfide As and
residual As positively corelated with salinity, silt and clay significantly.
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1 w( As)
Table 1 The content of As and properties of sediments
[ w(As)/ w(Fe)/ w (Mn)/ 1 w( )/ | %
(mg* g~ 1) % (mg"g ) " %
8 3.63 1.91 155 11 58 3.4 70.36 28 83 0 81
14 3. 14 2.18 157 17 56l 4. 38 55. 64 42 76 159
13 5. 47 1.03 114 50 5o 1. 86 87.96 12 04 0
4 4.7 5.19 722 47 506 1. 24 64. 69 34 © 123
3 9. O 1.46 158 45 610 2. 61 32.86 65 23 193
6 11. 57 3.09 201 A 6 50 2.59 33.64 64 38 197
5 9. 83 3.96 329 2 579 4. 49 22.13 75 34 253
3 19.16 6.28 1477 68 673 2.4 20. 69 75 17 415
5 8.7 4.00 463 35 6 58 3.75 20.96 60 90 309
6 8. 29 3.91 727 11 6 & 2. 67 5.75 90 75 350
3 5. 31 3.98 2017 31 719 1. 50 4.57 91 45 398
7 10. 19 2.82 39571 6 74 2. 80 6.57 91 45 4 41
7 7.2 3.78 554 75 6 37 2. 15 19. 65 76 76 359
8204 24  3.35F1 48 574 90£571.60 6 3%0.61 2.73F0 9 34.271%27.01 62 24F25 64 2 2F1.39
[ 15]
’ . N As.
[ 4]
. w(Fe),w(Mn),w( )7 pHv w(AS)
As 2. 2 , w(As)
w(Fe), w( )
( ) 2 9 w (Mn) pH b
2 2
2 w(As)
Table 2 Correlation coefficient between As concentration and sediment properties
w( Fe) w (Mn) pH w( )
w( As) 0.329" 0 290? 0. 2447 0.337" - 0 556" 0.531Y 0.477Y
:n= 84
1) P<0.01 :2) P< 0.05
3.3 . P
As , ,
3.2 : F=4 1=2), ,
As R g, l 4l < tyo, N= P- 1,
As , P-1 ) (
[ 16]
SPSS , a 0.1), )
w ( As) 4] < ty2- 3.
3
Table 3 The procession of the variables entering or removing from the model
1 X8, X7,X6, X5, X4 X3, X2, X1 10
2 X8,X7,X6,X4,X3,X2, X1 X5 Sig 201,
3 X8,X7,X6,X4,X2,X1 X3 Sig>01 s
4 X8 X6,X4,X2,X1 X7 Sig>01 s
5 X6,X4,X2 X1 X8 Sig 20 1
6 X6,X4 X1 X2 Sig 201,
7 X6, X1 X4 Sig 201,
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Table 4  Correlation coefficient between the state of As and sediment properties
w( ) 0 4549 0. 160 - 0.291? 0. 073 - 0.222
pH 0 5840 0. 144 - 0.744) - 0. 589" - 018
_ 03467 0.019 - 013 0. 255 0. 602"
0171 0.022 Q102 - 0. 4259 - 0.446Y
- 0163 - 0.021 - 0104 0. 426" 0. 445"
- 03192 - 0.026 - 0 061 0. 373 0. 438"
1)P< 001 ;2 P< 0.05
[ 8] Tessier A,Campbell P G C, Bisson M. Sequential extraction procedure
2
for the speciation of particuhte trace metals [ J] . Analyt Chem, 1979,
2
(2] 51: 844-851.
[9] . [M]. : ,2000: 36-
4 34, 179-186.
[ 10] [M].
a. w(As) 17,
3.14~ 19.16 mg g, 8 14 mgg. , [11] , , .. [M].
w ( As) , , 1989:200.
[12] : L
[J]. , 2006, 23(4): 32.
b. w(As) w(Fe), w( ), [13] .
, w(Mn) pH [J]. ,2007( 08Z) : 267-268.
[ 14] Sigh A K, Benerjee D K. Grain size and geochemical partitioning of
’ heavy metals n sediments of the Damodar River: a trbutary of the
w (As) lower Ganga, Indial J] . Environ Geol, 1999, 39( 1) :91-98.
[ 15] , ) .
[JI. , 1997, 14(3) : 26-30.
c. As
[ 16] .SPSS FOR WINDOWS [M].
’ - ,2000: 45-65.
[17] ) , .
Jl. ,2007,29( 1) : 83-84.
d w( ). pH - Y
[ 18] ) , s
[J]. , 19%, 15(1): & 14.
w( ) .pH - [19] : L
[J]. , 2006, 24( 6) : 876-876.
[20] Chen] S,Wang F Y,Li X D, @ d. Geographical variations of trace
elements of the majpr rivers in eastem China[ J] . Environ Geol, 2000,
39( 12) : 1334-1340.
[21] Loremzo Giusti. Heavy metal contamination of brown seaweed and
(References) : sediments from the UK coasgline between the Wear river and the Tees

[ 1] , . [ M]. river[ J]. Environ Intern, 2001, 26: 275-286.

, 1995 3. [2] Tam NF Y, Wong Y S. Retention and distrbution of heavy metals in

[ 2] . [M]. : , 1997: 297 mangrove oils receiving wastewater[ J]. Environ Pollut, 1996, 94:
316. 283-291.

[ 3] Culen W R, Reimer K J. Arsenic speciation in the environment[ J] . [23] Clark M W, McConchie D, Lewis D W, et al. Redox strat fication and
Chem Rev, 1989, 89: 713-764. heavy metal partitioning in Avicennia-daninated mangrove sediments:

[ 4] Mandal B K, Suaiki K T. Amenic wund the world a reviev [J]. a geochemical model[ J| . Chem Geol, 1998, 149: 147-171.

Talanta, 2002, 58: 20+ 235. [24] Murray K S, Doughs C, Mak L, @ . Particle size and chemical

[5] > > - [J]. control of heavy metak in bed sediment from the Rouge River,

, 2002, 19(2) : 76-79. Southeast, Michigan[] |. Environ Sci Technol, 1999, 33: 987 992.

[ 6] Lawrence A I,Mason R P. Factors controlling the hioaccumuhtion of [25] LiXD,ShenZ G, Wai O W H, et al. Chemical forms of P, Zn and
mercury and methylmercury by the estvarine amphipod Leptocheims Cu in the sediment profiles of the Pearl River Eguary [ J]. Mar Pollut
plunulosus| J] . Environ Pollut, 2001, 111: 217231. Bull, 2001, 42( 3) : 215-223.

L7] S [ M]. » 2007: &- (Tt 3L )

85.



