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Abstract: Sediment re-suspension caused by hydraulic disturbances may result in the release of heavy metals from the
sediments producing potential environmental risks. In order to investigate the effects of first and secondary suspension on
releases of Cu Cd and Cr in estuarine sediments a series of experiments were performed by simulated hydraulic disturb—
ances. Based on the incipient motion of sediment transportation three disturbance intensities with 100 160 and 240 r *
min~" were conducted. The results indicate that disturbance could cause the large-size particles to be broken into small-size
particles increasing the clay proportion in sediment. After suspension the heavy metals in sediment would be released a—
gain into the overlying water. The peak values of Cu in the overlying water reached 36 g * L™ under 240 r * min™'. How-
ever Cd release peaked at low disturbance ( 100 r * min™')  which was higher than those under 160 and 240 r * min~'.
Cu in sediment was dominated by acid fraction ( 49.3%) and residue fraction ( 30. 5%) while Cd was dominated by acid
fraction ( 68.2%) with the shortest time to peak concentration in overlying water compared to other metals. For Cr residu-
al fraction was the dominant one ( 82. 7%) which was relatively stable so the release variations kept in a narrow range
under three different disturbances intensities. After the first suspension all heavy metals presented continuous release
tendency. However the peak concentration of Cu after secondary suspension was higher than that in first suspension while
contrary phenomena were observed for Cd and Cr suggesting Cu release was sensitive to secondary suspension. The result

of heavy metal fractions suggests that heavy metal release would be greatly influenced by their geochemical fractions. Over—
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all acid fraction presented high sensitivity to disturbances and intensive disturbances enhanced the oxidation of the oxida—
tion fraction heavy metals increasing the potential risk of heavy metal release.

Key words: estuarine sediment; resuspension; secondary suspension; heavy metal
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mL 36 h . 0
100,160 240 r » min"( Voo Vieo .
V240) 3 (ICP-
(Vo) o MS ELAN DRC II PerkinElmer Hong Kong)
0.5.6.12.24, o
48,72 96 h Cu. Cd 1.5
Cr ( ) o Cr.Cd Cu BCR
45 mL & (F1) .
(F2) . ( F3) (F4) .
10% - 0.5.6.8.12 24 h 0.5g 1.4
0 1
o 1 36 h ICP-MS Cu.Cd Cr
2 0 ICP-MS °
1 BCR
Table 1 BCR sequential extraction method
(F1) 30 mL 0. 11 mol » L""HAc 16 h
(F2) 30 mL 0. 5 mol * L™'NH,0HHCI 16 h
(F3) 20 mL H,0, 30 mL 1 mol » L' NH, Ac 1h 80 1 mL
16 h
(F4) HNO,-HF-HCIO,  ( 7:4:1)
2
2 Table 2  Variations of physiochemical characteristics of
2.1 sediment samples
2. oH w(T(;ZC)/W(%)/W(%)/ w(%)/
(77.18%) ; J1 6.05 0.38 13.33 77. 18 9.50
pH ( 6. 05) Vo 7.88 0.34 13.72 75. 64 10. 64
Vioo 7.77 0.25 14. 30 72.20 13.50
° Vieo 7.70 0.25 12. 86 75.07 12.07
o Vi Ve  7.69  0.23 12. 60 73.12 14.28
. B Vo Vio-Viee Voo
R
. Vmo 100,160 240 r * min™'3
Vio Voo 2.2
N 2.2.1 Cu.Cd Cr
Cu.Cd Cr
3. w( Cd) 2.13 mg * kg_1 GB 15618—2018
Vieo Vi N ° ( (
pH o ) )
TOC : (1) cd 5.3 ; Cu
1.9 Cr °
TOC 7 (2)
( DOC) 3
i (3) . w( Cu) .w( Cd)  w(Cr)
TOC 34.15.0.11  72.97 mg * kg™' »
o w( Cu) \w( Cd)  w(Cr) 24.3.84.7
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0.25 mg * kg™' *

w( Cr)

4

36.82 mg * kg ' ¥

Cu.Cd Cr 0

3

Table 3 Heavy metal content of the raw sediment

w/(mg * kg™")

(5.5<pH<6.5)

Cu 96. 82 50
Cd 2.13 0.4
Cr 116.2 150
2.2.2
BCR
4, CuCr Cd3
93%.98% 100%

80% * o
Cu.Cd Cr 49.3%68. 5%
1.5% 16. 6%+ 14. 2%
3.6% 3.7%1.3% 12.2%

30.5%-16.0% 82.7%.
Cu Cr
. Cd o
Cu Cr Cu
Cr

4

Table 4 Fraction distribution of heavy metal in sediments

and extraction efficiency

" . -1
w/(pg g ) ,
%
Cu 51.53 17.32 3.85 31.85 96. 82 93
Cd 1.59 0.33 0.03 0.37 2.33 100
Cr 1.75 4.22 14. 44 97.82 116.20 98
2.3 pH
2.3.1 pH
pH 5 o
pH
pH
(pH=
7.79)
pH pH(7.55) o

pH

pH 26

5 pH
Table 5 The changes of pH in overlying water in each

treatment group

/h Vo Vio Vieo Vaso
0.5 5.88 6.05 6.24 6. 45
6 6.07 6. 40 6.41 6.51
12 6.18 6.22 6.42 6.49
24 6.29 6. 40 6.43 6.73
72 6. 74 6.83 6.98 7.04
96 6.75 6.93 7. 14 7.17
144 6.83 6.92 7.01 7.06
180 6.33 6. 40 6.71 6. 89
186 7.24 7.20 7.17 7.13
192 7.30 6.91 6.71 6.90
204 7. 60 6.73 6. 86 7.00
252 7.07 7.39 7.29 7.33
300 7.09 7.43 7.38 7.45
324 7.12 7.67 7. 60 7. 60
v, Vio-Vieo Vawo 100.160 240 r * min™'3
2.3.2
1o V, Cu.Cd
Cr 2.891 ~12.647.0. 035 ~
0.300 0.784~2.758 pg* L' V,;, Cu.Cd Cr
4.558~28.138.0. 037 ~0. 786
0.968~6.255 pg * L™ Vg Cu.Cd
Cr 5.456 ~31.224.0.019 ~ 0. 470
0.971~7.066 pg * L' V,, Cu.Cd
Cr 4.915 ~39.481.0. 024 ~ 0. 509
0.927~5.040 pg * L', V, Cu.Cd
Cr 5.495~16.232.0. 028 ~
0.056 1.149~1.890 pg+ L' V,,, Cu.Cd Cr

6.510~19.797.0. 042 ~0. 080
0.180~2.970 pg * L™ Vg Cu.Cd
Cr 8.217 ~35.813.0. 048 ~ 0. 162
0.197~3.650 pg * L™V, Cu~Cd
Cr 13. 110 ~ 40. 208 0. 085 ~ 0. 250

0.223~5.166 pg * L',
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