Deltares
‘s

Delayed immobilization of heavy metals in soils and
sediments under reducing and anaerobic conditions;

consequences for flooding and storage
Jos Vink
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Goal
I TE -

1. Investigate and quantify the mechanisms and kinetics associated
with redox transitions in soils and sediments

7. Evaluate the (large-scale) practice of dumping, storage or long term
inundation in river restoration works
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Redevelopment along rivers

Increase river discharge

Nature development

Sanitation
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For analytical purposes, we need instruments to
measure in pore water...

.. metal speciation AND nutrients..
.. over redox gradients..
.. In undisturbed sediment..

.. repeatedly..

.. over small depth intervals and water-sediment interfaces..
.. that remain geochemical integrity..

.. and integrate exposure tests with biota..

.. that don’t cost an arm and a leg.
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SOFIE”

Sediment Or Fauna
Incubation Experiment
EU-patent 02077121.8

www.sofie.nl

Environ. Sci. Technol. 2002, 36, 5130-5138

Measurement of Heavy Metal
Speciation over Redox Gradients in
Natural Water—Sediment Interfaces
and Implications for Uptake by
Benthic Organisms

JOS P. M. VINK
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Enhanced sulfide precipitation by CasO

SO,% « sulfidee MetalSulfide precipitates

Can sulfide-pool be increased by adding
an alternative source of SO,% (gypsum)?
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6 Depots:
Slufter
Amerikahaven
|IJsseloog
Moorlag
Asselt

Meers

} Aquatic origin (“sediments”)

} Terrestrial origin (“soils”)
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Table 1a Solid state characteristics of sediment cores cellected from & storage sites

Origin of
seditrnent
| Depth
| Dry gt
< 2prm
Org
| CaCOg
| Fe
3
| as

L
Cr
Cu
| T
Eh
£

e

Fa
)

%
| gkg!

gkg!

| mglg?

mg kgl

| mgkg!

mg kg!
mg kg!
mg kg!

: mg. kgl

Shafrer Amerilca haven IJsseloog MMoorlag Asselt Meers

Aguatic Aguatic Aguatic Terrestrial Terrestrial Terrestrial
-12 o ] -3 -5 -4
440 T2 4.3 65 703 502
28.1 4.0 16.8 22.1 12.3 222
4.3 B4 9.5 1.5 36 4.4
1.9 6.2 1.8 ] 0.5 1.2
36.6 (1] 184 11 280 22.9
1.3 2.0 0.14 0.9 0.63 3.8
23.0 6.7 6.8 27.3 15.5 33.3
0.2 0.5 0.4 5.2 56 =57
151 20.0 152 105.2 38.0 120
105 203 10.4 75.2 505 35.68
43.8 0.7 16.6 37.8 25.4 7T
145 0.0 374 128 230 138
807 368 103 466 758 T4

Table 1b Dissclwved characteristics of pore water collected from sediment cores (with standard deviations)

Shafter Amerilka haven [Jsselong MMoorlag Asselt Mhleers
| pH - f.9 7.3 f.9 7.4 71 7.0
| Eh | ¥ -236 -127 -168 -169 -202 -244
| Doc | mg 1! 4542 431 42+ 163+ 165 215+
MO mg 11! <0104 0. 55011 0.22%0 .08 =004 0. 5=0.02 =0. 04
| 04 | mg 11 [, 3+0.02 1.4=001 0.f520.02 10,204 0.4=0.06 0,060
| P04 | mg1! =0.05=0 1.g+02 <0.05*0 0.0=0.87 0.05+ 0.Dpa=0.04
| H4 | mg 1l 184=11 Q5aE 0502 14=1 Q303 Qa4
| Ca | mg 11 37514 a4l 21717 2048 333516 21032
Fe ma. 1! a0 5402 12402 440 278 0,601
| Tvin | g 11 FHOZ [, 3*0.05 4 4#01 576 217508 1,202
| A= | pgnt 30+ 1=0.2 7. 3=lz 475 100*12 o=t
| Ca | pgAl 0. 26004 0. 2{=003 0.20%0.01 0. Fo=0.0s 0,050 12 0.230.13
I | l-lgﬂ'i 5 g=0.2 4 Q=15 7 5HlE FEE) 2h 3ElE 15 7=l.8
Cr pgill gl 12%5 5. 1%L3 =14 fi. 1209 16
| TH | pgat 137 4512 2,640+ a0, 118 2. 3=l1 40t 11.4+53
| P | pgal =08 . 005 1,248 73 23, 293 12,881
Zn pgll 37451 53,343 22051 053 2AE2 20413
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