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predicted 650-2
secondary raw materials 381-2, 423-33
see also high temperature materials
bottom ash 416
bricks 428
ceramics 4267
glass and glass—ceramics 428-31, 432
HT materials 398—406
incinerator waste 425-31
tiles 427-8
sediment buffers 29
seismicity 299, 359
semi-coke 265, 271-2, 271, 272
separation
bottom ash 252-5
density 252-5, 2567
electrostatic 257-9
fly ash 2569
glass phases 5869
metals 412, 41415, 416
sequestration
carbon 285-96
trace elements 652—4
Shilbottlte— Whittle Coalfield, UK 196-203
siderite 177-9
silica scaling 321, 3224
silicophosphates 49
single-phase ceramics 46—9
slags 211, 219, 2737
slope failure 188
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slurry 273 stability
smectite clay colloids 532-3 colloids 530-5
smog 158 glasses 387-95, 429-30
SNF see spent nuclear fuel stabilization
sodium-aluminophosphate glass 44 see also immobilization
sodium-rich glass 583-6 heavy metals 595-606
soils phosphates 435-73
amelioration 276 steam, geothermal 30710, 337, 338, 340-2, 342, 343,
erosion 326 344, 369-70
impoundment barriers 29 stockpiled tyres 478—9
land reclamation 195-6 stoker boilers 493
phosphate stabilization 4478 storage
solar radiation 1623 see also repositories; reservoirs
solid solutions 457-8, 467, 5734 ash 248
solid wastes carbon dioxide 285-96
coal combustion 211-22, 488 fissile nuclides 8, 9
nuclear 37-8 nuclear wastes 38
oil shales 265, 2707 Strasbourg test 390-5, 392, 394
tyre combustion 483-9, 4845 stritlingite 237
uranium mining 25-35 stratospheric ozone depletion 161-2
vitrification 381-410, 42831 strontium 150
solubility structure of host phases 91-8
aluminium-iron phases 6013 studtite 75
heavy metals 599, 602 subsidence see ground deformation
trapping 287-9, 294 sulphides 212, 321, 504, 506
uraninite 524 sulphur 175-6
solution pH 644-5 sulphur dioxide 159
solution phase immobilization 446—7 sulphur-scrubbing products 219, 238-9
sorption sulphuric acid neutralization 28
isotherms 600—1 superheating 372
mechanisms 4424 supersaturation of glasses 38990
surface 603 -4 supplemental fuel 4802
uranyl 545-60 surface coal mining 174, 186
Soultz-sous-Foréts, France, Hot Fractured Rock project  surface immobilization 4426
355-67 surface sorption 603 -4
space heating 306—7, 501 surface temperatures 164
spent nuclear fuel (SNF) 65-88, 516, 521-3 sustainability of heat pumps 507-9
chemical composition 521-3, 521 swimming pools 298, 3001, 3067
disposal 8, 17, 18—19 Switzerland
microstructure evolution 66—71 bottom ash landfill 6078, 60910, 611, 612
natural analogues 82—4 HT materials 381-410
oxidising conditions 74, 75-6 incinerator bottom ash 411-22
radiochemical analysis 80 tunnel waters 375—-8
radiolysis 71-2 symbiotic nuclear fuel cycle 13, 18
radiotoxicity 545 Synroc 49—50, 90, 98—100
secondary U minerals 72—4
water interface 522 tailings, uranium mining 26-32
spiral concentrators 254 tailored ceramics 50—1, 90
spoil heaps TDF see tyre-derived fuel
environmental impacts 174, 180, 183-4 technetium behaviour 69, 80—2
fire hazards 191 technologies
France 193 see also processing
heat pumps 508 ceramics 51-2
land reclamation 194-6 fly-ash treatment 247-62, 424
slope failure 188 glass production 446
spontaneous combustion 175, 187, 191 secondary raw materials 383, 384, 399
STABCAL (stability calculation software) 451, Teftal lysimeter, Switzerland 608, 61011, 612,

452 614
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TEM see transmission electron microscopy
temperature inversion 157, 158
temperatures
ceramic firing 428
geothermal systems 297, 298, 305, 307-10, 322,
350-1, 351
Nagra/PSI TDB 01/01 573
stored heat 5001
surface 164
tests
see also laboratory studies
leaching 628-30, 636, 651
nuclear weapons 1434, 148
Strasbourg test 390-5, 392, 394
thaumasite 650
thermal conductivity 500
thermal processing 259
thermal treatment 381-410, 41112
thermodynamics
data base 561-77
HT materials 395-8
uranium dioxide model 525
Three Mile Island nuclear catastrophe 145—6
tiles 4278
time-resolved laser fluorescence spectroscopy (TRLFS)
537, 538, 549
titanite 49
tobermorite 596, 597
trace elements
coal 224
coal ash leachates 6201, 6346, 651
coal combustion wastes 240—1
combustion 621-3
geothermal fluids 314-15
leaching 623
sequestration 6524
trace metals
bottom ash 411, 41718, 419
HT materials 386, 388, 391
tracers
geothermal fluids 338-9, 3445, 352
landfill flows 609
transition state theory (TST) 580, 581-2, 583-4
transmission electron microscopy (TEM) 6870, 69,
80-1, 85
trapping of carbon dioxide 28690, 294
treatment technologies 24762, 424
TRLFS/TRLFIS see time-resolved laser fluorescence
spectroscopy
TST see transition state theory
tunnel waters 374—8
Tyneside coal industry, England 1704
tyre-derived fuel (TDF) 477, 4802, 484-5,
486-7
tyres
see also waste tyres
combustion 483-9, 484-5, 4956
composition 4823
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underground mine pumps 5078
United Kingdom

power station fly ash 6223, 625-36

Shilbottle—-Whittle Coalfield 196—203

Tyneside coal industry 170—4
United States

carbon dioxide injection 290-3

fly ash characterization 232-5

heat pumps 509

nuclear waste 14, 15-16
update procedure, Nagra/PSI TDB 01/01 561-3
uraninite

actinides storage 126, 131

Cigar Lake deposit 124

Gabon deposit 124—8

uranium release modelling 523 -7
uranium

anthropogenic sources 76

Cigar Lake reactor 128-30

Gabon reactor 127-8

mineralization 124, 126

mining 25-35

natural analogues 123-34

production 256

secondary minerals 72-4

spent fuel behaviour 73-4

tailings disposal 26—32
uranium dioxide

modelling 525-6

oxidising conditions 74, 75—6

reducing conditions 74-5

solubility data 524

spent nuclear fuel 65-88, 521-3
uranyl carbonate complexes 5523
uranyl sorption 545-60
uranyl—quartz systems 554-5

vapour-dominated geothermal fields 307—-10, 337, 340
vehicle emission standards 157
ventilation systems 190
vitrification
see also glasses; high temperature materials
high level waste 16
municipal solid wastes 381410, 42831
nuclear waste forms 43, 44—-6, 54
phosphate minerals 462
volatile organic compounds (VOCs) 161

Warakei geothermal field 305
waste see liquid wastes; municipal solid wastes;
nuclear waste; solid wastes
waste disposal see disposal
waste fluids see geothermal fluids
waste geothermal heat
avoidance strategies 372—4
environmental impacts 374
geothermal energy utilization 369—72
tunnel waters 3748
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waste tyres water pollution
combustion products 4839 coal mining 170-2, 174, 182, 183-4, 189, 192—4
disposal 476, 477-9, 477 geothermal energy utilization 319-21
energy source 4802 Shilbottle Coalfield, UK 198, 199-200
used and retreadable 4767 water resource depletion 182, 189, 194, 200
utilization 479—-80 water-to-air heat pump 501, 502
waste-to-energy cycle 4 weathering 76, 188, 646
waste-water interactions 4, 51619 wells
water geothermal fluids 3014, 338-9, 340, 355
see also groundwater water composition 311
acid 192-3, 322 Werra—Fulda potash district, Germany 135-41
geothermal waste 3024, 337-54, 372-3
glass corrosion 389 X-ray photoelectron spectroscopy (XPS) 554
mines 193-4, 201-3, 503-7
reactivity with glasses 5802 zeolites 589-90
tunnels 374-8 zinc 6001
wastewater treatment 193 -4 zircon 48-9

wells 311 zirconolite 46—7, 90, 934, 95, 101-2, 106



