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1
Tab. 1 Physicat chemical parameters of sediments
pH S! % E,/mV w( CaCOs3) /% w( S ) /% w(TOC)/ %
1 8.01 0.42 - 91 4. 15 0.28 1.46
2 8.05 0.38 - 47 4. 38 0. 46 1.21
3 8.16 0.86 7 5.59 0.79 1.82
4 7.26 0.17 - 248 5.31 0. 18 1.03
5 7.54 0.37 55 8. 16 0.22 1.37
6 7.38 1.13 64 3. 19 0. 39 1.18
7 7.52 1.43 -27 5. 05 0.30 1.15
8 7.49 1.06 - 136 4.36 0.55 1.09
2
2.1
.9 2 4
, 1 2 LF1
,F2 ,F3 ,F4 s
2
Tab. 2 Speciation concentrations of heavy metals in surface sediments from Quanzhou Bay
1# 24 3# 4 S# (3 Ti# 8#
F1 23.71 13.06 14. 68 11. 76 8.47 8.33 7.16 4.62
F2 29. 66 15.16 21.79 14. 71 19.02 19. 52 14.83 12.65
Cu F3 7. 90 3.27 6.08 4.72 6.57 6. 13 4.20 2.93
F4 18. 50 14.88 19.73 12.75 13.57 17. 90 13.17 10.29
F1 48. 62 27.40 46.94 31.28 30.60 35.42 22.42 15.67
F2 57. 64 37.38 51.80 32. 80 49.87 84. 82 40.74 22.08
Zn F3 68. 04 48.32 56. 16 82.83 67.50 108. 75 52.28 53.79
F4 124. 26 117.45 126.95 107. 76 100.17 275. 80 186.32 107.73
F1 10. 37 4.63 6. 64 4.55 5.01 3. 64 3.34 5.10
Ni F2 5.39 3.08 3.83 2.67 3.80 3. 06 2.58 2.55
F3 10. 51 7.44 8. 14 6.51 6.91 5.74 4.58 6.89
F4 15. 62 13.61 18. 42 10.78 18. 15 13. 69 16.12 14. 82
F1 8.27 7.17 9. 07 9.98 8.99 7. 47 8.01 7.08
F2 15.53 10.89 17.02 13.64 14.09 14. 35 11.54 10. 10
Cr F3 22.78 15.24 23. 66 15.42 35.18 28. 62 23.76 10. 57
F4 82.19 63.69 74. 43 50.18 53.67 45. 47 51.99 60. 68
F1 574.75 685. 63 745.00 688. 32 824.20 735.40 847. 17 625.05
F2 115.47 139. 27 153.45 117. 83 194. 47 147.78 143. 58 98.81
Mn F3 47.79 40. 65 50.78 35.74 51.43 45.47 33.01 31.24
F4 182.87 177. 46 185.06 235. 38 235.18 197.59 225. 05 187.05
F1 2.05 2.09 2. 06 2.05 2.53 1. 82 2.22 1.51
. F2 1.67 1.54 1. 68 1.43 2.42 1.79 2.10 1.42
Co F3 1.58 1.18 1. 50 1.07 1.82 1. 63 1.34 0.9%4
F4 3.44 2.90 3.09 2.32 5.01 3.83 4.58 3.11
F1 1 183. 50 870. 90 749.30 473. 40 1235.40 950.60 1 204.10 768.70
Fe F2 6 133.30 5197.80 5431.10 4 064.20 6145.20 4074.30 3 897.20 3 906.20
F3 80. 10 70. 10 74.00 62.70 382.00 105.40 69.70 44.20
F4 29 081.40 27 662.90 28417.80 23 609.60 28530.70 23655.00 26 960.50 26 821.40
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Continue table
1# 24 3# 44 S5# (i TH# 3#
F1 0.28 0.27 0. 28 0.18 0.26 0.24 0.21 0.19
v F2 8.55 8.71 7.76 6.51 9.51 7.37 6.39 5.10
F3 0.37 0.35 0. 38 0.36 0.43 0. 41 0.37 0.35
F4 23.61 16.42 19.73 10.07 39.76 26. 04 31.10 19.54
F1 3.81 3.36 3.27 4.37 5.53 4. 12 3.91 2.93
Pl F2 14.13 13.25 13. 84 17.47 40. 56 31.26 24.58 11.70
h
F3 2.98 2.63 2.62 3.39 4.06 3.16 1.43 1.79
F4 10.51 8.44 9.91 9.36 12.68 8. 62 8.53 9.06
,Mn .8%).
(78 ,Mn
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: Mn(81.4%)> Pb(72.4%) > Cu( 69. 2%) > Co(59.8%)> Zn(51.1%) > Ni(50. 8% ) >

Cr(42.0%)> V(27.5%)> Fe(18.0%). ,Mn, Co ,Cu, Pb, Fe, V
. Zn, Ni, Cr : 8 ,
(1) Cu Pb: > > > ;(2) Zn
Cr: > > > ; (3) Ni: > > > ;
(4) Mn: > > ; (5) Co: > >
;(6) Fe > > ;(7) V: > >
2.2
H akanson (RI) e
i (C) (EY)
(RI)
Ci= C/C., Ei=T.xC, RI-= ZIE
,C' i, 4 o ,
™ Cu,Zn, Ni, Cr, Pb 18.0,69.9,9.3,32.1,37.6mg* kg™ '. Ti
i ., "Cu= Ni= Pb= 5,Zn= 1,Cr= 2. 3
3
Tab.3 Factors, indices and grading of the ecological risks of heavy metals in sediments
G b RI
Cu Zn Ni Cr Pb Cu Zn Ni Cr Pb
1# 4.4 4.3 4.5 4.0 0.8 22.2 4.3 22.5 8.0 4.2 61.2
24 2.6 3.3 3.1 3.0 0.7 12.9 3.3 15.5 6.0 3.7 41. 4
3# 3.5 4.0 4.0 3.9 0.8 17.3 4.0 19.9 7.7 3.9 52.9
44 2.4 3.6 2.6 2.8 0.9 12.2 3.6 13.2 5.6 4.6 39.2
S# 2.7 3.6 3.6 3.5 1.7 13.2 3.6 18.2 7.0 8. 4 50.3
6# 2.9 7.2 2.8 3.0 1.3 14. 4 7.2 14. 1 6.0 6.3 47.9
T# 2.2 4.3 2.9 3.0 1.0 10.9 4.3 14.3 5.9 5.1 40. 6
8t 1.7 2.9 3.2 2.8 0.7 8.5 2.9 15. 8 55 3.4 36.0
2.8 4.2 3.3 3.2 1.0 14.0 4.2 16.7 6.5 4.9 46. 2
Ci , Zn, Ni, Cr . Cu 14 , 34
. .Pb
:Zn> N> Cr> Cu> Pb. E: , Cu( 8#
), Ni ,Cr .Zn  6# .Pb  5# 6# ,7#
s :Ni> Cu> Cr> Pb> Zn.
5 RI . A4 8# ,
, Ni Cu
3
, Mn> Pb>

Cu> Co> Zn=Ni> Cr> V> Fe.

B
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Speciation and Ecological Risk of Heavy Metals in
Sediments From Quanzhou Bay

YU Rutlian, HU Gong-ren

(College of Material Science and Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: The chemical speciation of heavy metals (Cu, Zn, Ni, Cr, Mn, Co, Fe, V, Pb) in surface sediments from
Quanzhou Bay were determined using the modified BCR-four step sequential extraction procedure, proposed by the Euro-
pean Community Bureau of Reference (BCR). The results show that Mn is present the most highest percentage in the
acid-soluble fraction and Pb, Cu highest in the reducible fraction, meaning these metals present greater mobility. The
highest percentages of Fe, V and Cr were found in the residual fraction, meaning they are less harmful to the environ-
ment. T he mobility order of the heavy metals studied is Mn> Pb> Cu> Co> Zn> Ni> Cr> V> Fe. The assessment on
potential ecological risk indices of heavy metals indicates that Cu and Ni show relatively higher ecological hazards w hile Zn
and Pb show relatively lower ecological hazards. The comprehensive potential ewlogical risk of Cu, Zn, Ni, Cr and Pb
presents relatively higher degree.

Keywords:  heavy metal; chemical speciation; potential ecological risk; sediments; Quanzhou Bay



