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accumulation, 71, 110, 111
non-ideal, 81
agarose, 33, 35, 44
pore size, 59
alkalinity, 35, 176, 183
aluminium, 44, 67, 176, 238
ammonia, 35, 176
ammonium persulphate, 33, 266
analytical techniques, 285
colorimetry, 181-182

computer imaging densitometry (CID), 181-182,

185, 202, 285
hyperspectral imaging, 182
laser ablation — ICPMS, 185-188, 285
PIXE, 175, 176

antimony, 44, 67, 135
area of window
effective, 14
physical, 3, 13
arsenic
binding, 67
bioavailability, 217
DET, 176
high resolution, 176, 193
plant uptake, 250
sediment, 164
soil, 159
soil plant interactions, 205
solution, 16, 44, 135
assembly of DGT devices, 269
sediments, 273
soils, 273
association rate constant, 94, 229, 231

Baltic Sea, 126, 127, 130, 138

barium, 176

binding layer, 67-71
8-hydroxyquinoline, 67
activated carbon, 67
AG50W-X8, 67
Amberlite IRA910, 67
Amberlite IRP69, 67

ammonium molybdophosphate, 67
Chelex, 16, 66, 67, 135, 176
preparation, 194, 267
copper ferrocyanide, 67
Diphonix, 67
ferrihydrite, 16, 67, 81, 135, 176
preparation, 194, 267
iminodiacetate, 67, 176, 186, 194
liquid phase, 67
manganese oxide, 67
methylthymol blue, 67
Metsorb, 16, 67, 81, 176, 195
preparation, 268
mixed, 67, 195, 269
modified hydrogels, 67
molecularly imprinted polymer, 67
montmorrilonite, 67
multi-layer, 191
preparation, 194-197, 267
silver iodide, 67, 176, 181, 195, 202
preparation, 268, 275
TEVA resin, 67
thiol-based, 67, 176, 196, 269
titanium oxide. See Metsorb
Whatman P81 membrane, 67
XADIS, 16, 67
zirconium oxide, 67, 176, 195, 268
binding processes
approach to saturation, 107, 108
effect of binding strength, 109
effect of solution ligand, 108
key characteristics, 69
multiple layers-same material, 96, 105, 114
non-ideal, 70, 81, 109
binding to hydrogels and filter membranes,
34-42
electrostatic, 38, 40—41
humic substances, 38
specific binding, 34, 3840
trace metals, 38
copper, 55
biotic ligand model, 225, 226, 248
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biouptake
aquatic moss, 140, 238
fish, 238
invertebrates, 238
macroinvertebrates, 166
molluscs, 238
periphyton, 238
plankton, 238
bis-acrylamide, 34, 266
blanks, 135, 273, 286
bromide, 35

cadmium
binding, 67
bioavailabilty, 217
DET, 176
free ion, 219, 220
freshwater, 219, 220
high resolution, 176
kinetics, 105, 113, 114, 115
plant uptake, 230, 245, 246, 250
seawater, 130, 139
sediment, 148, 166
uptake by biota, 238
soil, 159, 221
2-D image, 180
soil plant interactions, 205
solution, 16, 35, 44, 135
uptake by aquatic biota, 238
calcium, 16, 35, 67, 176
capacity
of binding layer, 70, 81-82, 129, 198
effective, 70, 81, 110
intrinsic, 70, 81, 109
of solid phase, 155
cesium, 35, 44, 67
charge effects
in binding layer, 113-115
in diffusion layer, 57-58
Chelex resin, 3. See binding layer: Chelex,
settling of beads, 116-117
chloride, 35, 176
chromium, 35, 44, 67, 159, 176
bioavailability, 217
plant uptake, 249
uptake by biota, 238
cobalt
binding, 67
bioavailability, 217
DET, 176
high resolution, 176
kinetics, 105, 113, 115
sediment, 164
soil
2-D image, 180
solution, 16, 35, 44, 84
colloids. See nanoparticles
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competition effects, 81, 84
components
sediment probes, 273
soil devices, 273
solution devices, 263
concentration
critical DGT for deficiency, 244, 251
critical minimum in plant, 244
DGT-measured
assumptions, 10
calculation of, 5, 272
definition and interpretation, 11, 100
equation, 4, 23-24, 123,272
effective, 161-163, 242
equation considering DBL and effective area,
12
equation considering mixed ligands, 100
free ion, 95, 146, 219, 220, 228, 236
time weighted average, 5
contamination, 264-265
copper
binding, 67
bioavailability, 217, 218
DET, 176
free ion, 219, 220
freshwater, 138, 219, 220
high resolution, 176, 192
kinetics, 105, 113
plant uptake, 162, 245, 247, 249
seawater, 126, 130, 139
sediment, 148, 166
uptake by biota, 238
soil, 158, 168, 221
2-D image, 180
solution, 16, 35, 44, 55, 84, 135
toxicity, 248
uptake by aquatic biota, 235, 238
cross-linker, 33-34

depletion distance, 156
deployment, 127, 275
soil
practicalities, 279
preparation for, 278
deployment time, 3, 108, 110, 111, 129-131
in sediments, 284
desorption, 152
DET, 1, 34-42, 175, 189
analytes in sediment, 164, 176, 179, 183, 184
constrained probe, 275
diffusion cell, 50
diffusion coefficients, 3, 42-54, 124, 136—-139
effect of gel charge, 52-54, 57-58
in gels and filters, 43-52
in soils/sediments, 152
in water, 43
of complexes, 52
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recommended values, 51, 291

size dependence, 43
diffusion processes

in plant uptake, 228

in three dimensions, 154, 162

lateral diffusion, 14, 162

within DGT, 96-104
diffusive boundary layer, 11-13, 135-136, 237,

277

apparent, 113
dissociation

contribution to uptake flux, 228

Eigen mechanism, 115-116

ligand assisted, 115-116

rate constant, 94, 229, 230
dissolved organic matter, 35, 219, 220
distribution coefficient, 153, 166, 248
Donnan effects, 53, 57-58, 113, 114
dynamic techniques, 1, 234
dynamics of resupply in soils/sediments, 163

electrostatic effects. See charge effects
elution, 3, 71-72

flow rate of solution, 18, 22-23
fluoride, 35
flux
DGT for simple solutions, 3, 95
DGT with mixed ligands, 99
DGT measured in soils, 159
diffusion and internalization, 236
diffusion-limited, 229
diffusive in sediment/soil, 148
sustained in sediment/soil, 148
to plant and DGT, 243
uptake by biota, 224, 225, 229, 230
with a single ligand, 99
fouling, 131
free ion activity model, 225, 248
freshwater, 42, 131, 136, 140, 219, 220
fulvic acid, 35, 113, 138

gold, 67

heterogeneity of solute distributions, 6, 164
holders
for plastic mouldings, 127, 128, 277
plastic mouldings
for measurements in soils, 264, 273
for sediment imaging. See sediment
probes
for solution measurements, 3, 128, 263
humic acid, 35, 44
humic substances, 115
hydrogels, 3, 32
preparation, 266-267
hyperaccumulator, 159

Index

ionic strength effects
accumulation in simple solutions, 57, 133
accumulation of charged complexes,
113-115
binding performance, 82-83
iron
binding, 67
DET, 176
high resolution, 176, 193
sediment, 148, 164, 183, 184
soil
2-D image, 180
soil plant ineractions, 205
solution, 35
isotope composition, 141, 204, 206
neodymium, 140

kinetic effects
binding rate, 70, 81, 110
in the binding layer, 105-108
solution complexes, 94—104
kinetic signatures, 111-113

lability, 6, 95-96, 147, 220, 234
lability degree, 95-96, 99, 101, 102, 117,
245
lead, 67
bioavailability, 217
DET, 176
free ion, 219, 220
freshwater, 219, 220
high resolution, 192, 193
kinetics, 105, 113
plant uptake, 247, 249
sediment, 164, 166
uptake by biota, 238
soil plant interactions, 205
solution, 16, 35, 44, 135
uptake by aquatic biota, 238
lithium, 35

magnesium, 16, 35, 67
manganese

DET, 176

high resolution, 176

kinetics, 105, 113

seawater, 139

sediment, 148, 164

soil

2-D image, 180

soil plant interactions, 205

solution, 16, 35, 44, 84
material diffusion layer, 3, 11

associated time-scale, 235

thickness, 19, 55, 112, 125, 235, 243
maximum dynamic concentration, 137, 138
membrane filters, 34, 35, 270
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mercury, 44, 67, 166
ethyl, 44
high resolution, 176
methyl, 44, 67, 72, 165, 166
bioavailability, 217
high resolution, 176
plant uptake, 250
uptake by aquatic biota, 238
microniches, 6, 204
mobility, 6
modelling
binding processes, 106—111
DIFS, 153, 203, 281
with multiple desorption sites, 168
with solution speciation, 168
of microniches, 203
Penetration Analytical Model (PAM), 102, 105
supply in soils and sediments, 151-157
WHAM, 168, 219
Modelling
DIFS, 151
molybdenum, 217
binding, 67, 81
solution, 44, 135

nanoparticles, 58-60, 138, 217, 219, 236,
251
nickel
binding, 67, 109
bioavailability, 217
DET, 176
free ion, 219, 220
freshwater, 219, 220
high resolution, 176
kinetics, 105, 113, 114, 115
plant uptake, 230, 246, 247, 250
seawater, 126, 130, 139
sediment, 148, 164
uptake by biota, 238
soil, 158
2-D image, 180
solution, 16, 35, 44
uptake by aquatic biota, 238
nitrate, 35, 176
nutrients, deficiency of, 251

particle concentration, 153
partition coefficient. See distribution coefficient
passive samplers, 2
penetration into binding layer, 97
performance tests, 271
pH
effect on binding, 82-83
effect on measurement of metals, 134
theoretical influence on accumulation, 103
phosphate, 16, 35, 44, 67, 135
DET, 176

Index

high resolution, 176
sediment, 184
phosphorus
bioavailability, 217
freshwater, 132
plant uptake, 251
sediment, 164, 222
soil, 222
solid phase pool, 163
planar optodes, 189, 191, 192, 193
plant uptake, 161, 230, 242-251
Barber—Cushman model, 232
hydroponic, 228, 244, 246
plutonium, 67
polar organic compounds, 42
antibiotics, 16, 42, 67, 161
SMX, 42, 44
bisphenols, 42, 67
polyacrylamide gel, 33-34, 35, 44
pore size, 60, 124
preparation, 266
potassium, 35, 67,217, 251
precision, 135, 180, 181, 272

radon, 67, 176
rare earths, 16, 44, 67
ratio, R, 149, 165, 166
reaction layer, 97, 230
reaction processes
within DGT, 96-104
response time, 153, 166
restricted gel, 34, 35, 44, 125, 266
rhizosphere, 159, 205

sandwich probes. See sediment probes: multi-layer
seawater, 38
sediment probes, 188—194, 274
applied to rhizotrons, 190
assembly and storage, 273, 274
calculations, 285
challenges
ensuring contact, 197
locating sediment water interface, 198
material displacement on insertion, 197
unsaturated soil, 199
constrained, 190, 274, 275
deployment, 281
image generation, 199
large format, 188
multi-layer, 191
selenium, 44, 67
silver, 176, 217
slicing of gels, 181, 284
sorption, 152
spatial resolution, 201
speciation, 137, 218-223
soils and sediments, 222, 233
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steady state, 24-27, 110

storage and handling, 264-265
storage of DGT devices, 269
strontium, 35, 67, 176

sulphate, 35, 176

sulphide, 67, 176, 181, 184, 202, 204

technicium, 67
TEMED, 33, 266
temperature effects, 27, 127-129
thallium, 44, 176
tin, 176
toxicity, 223, 225, 233, 248
transient regime, 24-27

effect of binding, 54-57
tungsten, 44, 67, 176

ultra-filtration, 138
uncertainty
in DGT measurements, 135, 272, 287
in using DIFS, 159
uptake by biota, 223
biotic ligand model, 228
diffusion layer, 235
diffusion-limited, 229
free ion activity model, 228
from sediments, 233
from soils, 230

Index

Michaelis—Menten, 223, 229
related to DGT
sediments, 238
water, 238
uptake by DGT, 71, 72
uranium, 16, 35, 44, 67, 176
bioavailability, 217
plant uptake, 250

vanadium, 44, 67, 176, 200

zinc

binding, 67

bioavailabilty, 217

DET, 176

free ion, 219

freshwater, 219

high resolution, 176

plant uptake, 230, 245, 246, 247, 249,

250

seawater, 130, 139

sediment, 148, 164
uptake by biota, 238

soil, 158, 159, 221
2-D image, 180

soil plant interactions, 205

solution, 84, 135

toxicity, 248
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