abrasion resistance 361
absorption 353
as a function of time 355
accuracy 167
acid neutralising capacity 372, 454
as a function of time 372
acid
gas cleaning residue 444
leaching 745
acid-base reactions 491
actinides 400
active environmental protection
systems 942
leachate 942
activity coefficient 508, 511, 553
activity-based sorption model 561
adatoms 551
adsorption edge 567
advection 487
aggregate 895
substitute 339
aging 550, 588
reactions 556
agitation 581
extraction tests 581
air
controlled 66
excess 62
injection 73
over-fire 63
starved 76
under-fire 63
air pollution control residues 441
alkali metals
fate in combustion 288
atkalinity 368
ALS Process 749
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anion 517
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partitioning 311
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ash deposition mechanisms 419
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Fickian diffusion 421
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auger electron spectroscopy 251
availability 854
control 639
test 640

barium 657
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batch tests 483, 684
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bidentate 528
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cement kiln dust 777
coal fly ash 777
lime kiln dust 777

boiler ash 496
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fouling 88

boilers
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radiant 88
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superheater 88
boron 653
bottom ash 495
bottom ash removal
drag-chain 90
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ram 90
bottom ash composition 401
bottom liner 934
Boudouard reaction 267
boundary iayer 491
bromine
containing organic compounds 300
partitioning 300
Brownian motion 498
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analysis 44
density 495
environment 238
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cadmium 650, 657, 663, 673
partitioning 306
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partitioning 291
California
bearing ratio 364
WET test 684
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CO formation 313
monoxide 139
oxidation reaction 312
partitioning 312
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cation/anion balances 517
CCME 22
chelate 523
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lead 433
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PAH 437
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PCDD 435
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pH 426
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acid neutralisation capacity 775
availability 773
tank leaching 775
total metal concentration 773
water solubility 773
retention 854
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chloride 663
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benzenes 406
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electrochemical recovery 758
partitioning 297
chromium 650, 657, 676
cleaner technology 931
closed system 592
co-disposal 944
cold-crown melting 792
collection procedures 180
column test 483, 585, 670
combined ash 409, 931
leachate 940
combustion
products 272
zone 267
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compaction 588
properties 447
complexation 488
complexing agents 489
compressive strength 447
concentration buildup tests 581, 584
concrete 898
condensation process 280
congruent dissolution 553
contact time 579, 594
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cadmium 154
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mercury 147
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contamination 944
control

combustion 97

emission 118

fuel variability 98

mercury 113

metals 112

particulate 111

trace organics 101
controlled contaminant release 950
copper 650, 657, 663, 676

influence on PCDD/PCDF formation 319

partitioning 295
corrosion

chloride induced 283

sulphate induced 282
criteria 915
crystal

radii 287
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crystalline phases 496
cumulative

flux 490

release 599, 854
curing 588

Darcy’s Law 498
Davies equation 513
de novo synthesis 106
Deacon Process 283
Debye-Hiickel equation 513
demonstration projects 897, 899
Denmark 25
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separation 242
depth of analysis 247
diagenesis 509, 556
differential thermal analysis 246
diffusion 498, 841

coefficient 501, 843
dioxins 406
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disposal 931
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practices 957
strategies 940, 947
dissociation constant 524
dissolution 488, 841
reaction 488, 531
dissolvable solids content 351
DOC 700
documentation 193
dot maps 250
dry scrubber residue 442, 496, 679
dry system residues 442
durability 360
dynamic tests 579, 584
dynamic multicomponent flow-through
leaching model 607

earth-alkali elements
concentrations in waste and
residues 291
fate in combustion 297
economic benefit 419
edge 551
effective
diffusion coefficient 843
size 357
electron energy loss spectroscopy 252
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precipitator ash 441
surface complexation model 564
elements 377
association 246
bonding 246
distribution by country 380
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elemental composition 460
embankment 897
emission standards
17 BimSchV 142
CCME 142
EEC 142
Ontario A-7 139
U.S. EPA 142
emitted radiation 248
energy requirements 803
entombment 948
environmental impacts 932
fugitive dust emissions 932
leachate 932
EP Tox 596
equilibrium 487
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constant 520
pH 488
systems 488
ettringite 764
EU Landfill Directive 952
evaporative cooling 111
exotic elements 400
extended
Debye-Hickel equation 513
x-ray adsorption fine structure 253
external resistance 491
extracting agents 244
extraction tests 579, 580

fabric filter residue 442
factors influencing representativeness 168
residue streams 170
type of APC system 169
type of incinerator system 169
waste type 168
FASTCHEM 611
fate 946
ferrous content 346
Fick’s second law 501
field
compaction 364
investigations 933
fill material 895, 899
filtration 595
final storage quality 944
flow-around tests 585
flow-through tests 585, 586
flue gas stream 420
fluid
flow 486, 498
velocity 487
fluorine
partitioning 299
FLUWA Process 749
flux 490
fly ash 441
and acid gas scrubbing residue
leachate 937
formation
enthalpies 269
PCDD/PCDF 317
formation constant 524
fouling
chemical reaction 421
condensation 421

corrosion 421
particulate 421
FOWL 634
France 26
French X31-210 leaching test 596
fuel fired melter 804
fugacity 508
fugitive dust 954
furans 406
furnace
configuration
centre flow 73
contra 70
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fluidised bed 85
rotary kiln 77
walls
refractory 63
water 63
fusion 791, 792, 817

gas bubbling 591
gas-side fouling 420
generation rates 15
geochemical
modelling 658
thermodynamic equilibrium models 609
geochemistry 507
geological barrier 952
geotechnical stability 953
German DIN leaching test 684
Germany 28
Gibbs free energy
of formation 520
minimisation 608
Gibbs’ fundamental equation 269
Gibbs-Helmholtz equation 269
glass
fraction 367
leaching 799
glassy phase 496
gradation 357
grain size distribution 346
granuiar
material 584
(testing) 843
grate
ash 339, 496
feed rates 63
manufacturers 63
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sifings 65, 339, 496

travelling 66
grinding 222
gross composition 342
guidelines 97

design 97

operating 97
Gintleberg equation 513

halogens

characteristics 296

thermal dissociation of hydrogen halides

297

HCI recovery 755
heat transfer surface 420
heating value 41
heterogeneous reactions 507
historical excursus 1
homogeneous reactions 507
Horsefall cell-type incinerator 4
hydraulic conductivity 447, 499
hydrodynamic dispersion 503
hydrogen evolution 451
hydroxyl 507

impregnation 243
incongruent dissolution 547
increment coliection classification 175
indirect approach 44
infiltration 492
influence

of aging 367

of combustor type and operation 374
infrared spectroscopy 254
injection systems

duct 111

furnace 111

reactor 111
inner sphere complexes 523
inorganic

characteristics 376

constituents 460

salts 957
intended lifetime 942
internal

porosity 491

resistance 491
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intrinsic properties 942
ion
activity 511
activity product 534
exchange 746
pairs 515
iron
partitioning 293
separation 739
isodynamic separation 241
isotopes 400

Japan 31
Japanese leaching test 686
jaw crushing 240

kinetic
model 507
systems 488
kinks 551

L/S 933
laboratory-field translation 881
landfill disposal
APC residue 149
fly ash 149
grate ash 149
landfill
design 945
operation 945
siting 945
lanthanides 400
leachant 491, 579
composition 579, 589
renewal 579
leachate
collection systems 951
management 948
treatment 957
leaching 905
behaviour 637
modelling 490, 622
regime 493
scenarios 493
solution 492
system 485, 491
tests 489, 509, 510, 579
time frame 483
lead 653, 657, 666, 676, 711
partitioning 309
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ligand 507
liquid-to-solid ratio 488, 579, 592
lithophilic elements 339
heavy metal concentrations in waste
and residues 292
local equilibrium assumption 487
Los Angeles abrasion test 361
loss on ignition 347, 453
lysimeter 586

macro-encapsulation 763
magnetic separation 241
major
elements 464
matrix elements 379
management aspects 8399
Martin reverse-acting grate 8
mass burn incinerators
European 62
modular 62
mass
balance 813
burn incinerator 704
streams in a MSW incinerator 285
transfer 498
constraints 491
rate 492
maximum concentration levels 933
melt structure 369
mercury 657
chloride induced 304
Hg recovery from flue gas scrubbing
solutions 751
porosimetry 495
metal
cation 507
metallic components in fly ashes
272
separation from bottom ashes 739
metastability 536
micro-encapsulation 763
MINEQL 609
mineral
predominance 509
waste 943
mineralogy 250, 368, 450
minicolumns 626
minor
elements 469
matrix elements 383

MINTEQ 609
MINTEQA2 530
monitoring 954, 955
monofill 149, 934
monolithic
material 592
(testing) 843
morphology 247, 450
MR-Process 746
MSW management tool 419
MSwi
APC residues 679
boiler ash 687, 695
bottom ash 673
economiser ash 642
ESP ash 679
grate siftings 637
semi-dry scrubber residues 679
wet scrubber residues 638
multiphase heterogeneous system 491
municipal solid waste
definition 15

near surface environment 238
NEN 7345 843, 844
Netherlands 33
neutral species 512
nickel 653, 677, 711
partitioning 295
NITEP 24
nitrogen
oxide emission limits 302
oxide formation 302
rfate in combustion 302
non-agitated extraction tests 581—583
non-selective catalytic reduction (SNCR)
Exxon’s DeNOx 116
NOxOut 117
RAPENOx 117
NOx removal 115
nuclear magnetic resonance 253
NVOC 932

on-line cleaning 420
open system 592
organic
additives 783
characteristics 406
constituents 473
other
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trace elements 388
outer sphere complex 522
oversaturation 534
oxidation-reduction potential 489

PAH 324
partial pressure 508, 543
particle
loading 420
characteristics 486, 495
morphology 368, 424, 496
char 425
crystals 425
fused spheres 425
opaques 425
polycrystallines 425
size 642
distribution 422, 444
reduction 221, 581
particulate
control 111
cyclone 103
dry systems 111
electrostatic precipitators 111
fabric filter 106
settling 103
wet systems 109
matter 441
passive environmental protection systems
942
paving applications 899, 911
PCB 320, 700
PCDD/PCDF
abatement strategies 317
characteristics 314
concentrations 317
influence
of burnout 317
of chlorine 314
of copper 319
thermal destruction 319
toxic equivalents 314
Peclet number 504
penetration resistance 365
percent fines 359
percolation 485, 842
permeability 366, 842, 950
petrography 247
pH 372, 454, 486, 488

static test 724
pH-dependent leaching 599
phase transfer of Si02 273
philosophy 941
PHREQPITZ 517
phthalates 474, 476
physical

aspects of leaching 485

characteristics 342

evaluation tests 771

durability 772

grain size distribution 771
moisture content 771
permeability 772

Proctor compaction test 772
total carbon content 771
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unconfined compressive strength 772

Pitzer equation 512
plasma arc melter 804
polishing 245
polyaromatic hydrocarbons 406
polychlorinated

benzenes 322

biphenyls 320, 406, 474, 476

dibenzofurans 474

dibenzo-p-dioxins 473

phenols 323
polycyclic aromatic hydrocarbons

324, 474, 476

pore

area 495

diameter 369, 486
porosity 486, 842
postclosure care 942
potassium

partitioning 289
pozzolanic reactions 766
precipitation reaction 531
precision 178
predictive capability 607
preservation 588
pretreatment 957
processing 895, 901

RDF 79

waste 62
Proctor

compaction test 362

density 362

moisture 362

tests 447
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PRODEFA2 609
proton 507
proximate analysis 41
pyrolysis 265

Raman spectroscopy 254
RDF incinerators
semi-suspension 82
stoker 82
reaction stoichiometry 488
REDEQL 608
redox 488
potential 725
reaction 508
regulations
utilisation 137
regulatory
issues 901
leach test 648
reject fraction 342
release 590, 860, 910
models 858
nomographs 887
representative sample 167
Reynolds number 499
road base 670, 897

salt mines 948, 959
sample
drying 240
preparation concemns 183
preservation 185
size reduction 183
storage 186
sampling
considerations 175
protocols 174
strategies 194
APC system residues 199
boiler/economiser ash 198
bottom ash 194
grate siftings 197
sanitary 943, 944
saturated
solution approach 611
surface dry specific gravity 353
saturation index 534
scanning
electron microscopy 247, 424
transmission electron microscopy 246

tunnelling microscopy 249
seasonal variations 18
secondary ion mass spectroscopy 252
selective

non-catalytic reduction 115

phase dissolution 242
semi-dry process residues 442
separation processes 735

crystallisation 751

definition 735

distillation 755

electrochemical 755

evaporation 751

lon Exchange 749

on-site 737

physico-chemical and chemical 741
sequential chemical extraction tests

581, 583
serial batch tests 585
shaking 591
short-term effects 940
sintering 272, 791, 830
site density 555
siting 951
skeletal density 496
slag 339
sodium

NaCl production 751

partitioning 289

sulphate soundness test 360
SOLGASWATER 609
solid

phase control 492

phase approach 611
solidification 764
SOLMINEQ 88 517
SOLTEQ 517, 610
solubility 874

control 544, 642

product 532
solution control 492
solvent 491
soot blowing 420
sorption 112, 488, 489

reactions 489

surface 112
soundness 360
specific gravity 353, 495
stabilisation 682, 764
stability constant 524
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standard covers 953
enthalpy 520 tortuosity 501, 842
entropy 520 tortuous path length 491
free energy change 520 total
static leach tests 591 amounts of major and trace
stirring 591 components leached 937
stockpiling 918 available concentration asymptote
Stoke’s law 500 604
storage containment 948
ash 63 intrusion volume 496
waste 59 toxic
submerged electrode melter 804 equivalency factor 314
sulphate 659, 677 equivalent 147
attack 778 trace
gypsum production 752 elements 377, 470
thermal stability 268 oxyanionic elements 377
sulphation 426 transmitted light microscopy 247
sulphur triple layer model 564
partitioning 301 tumbling 591
surface TVA leaching test 597
adsorption models 611
area to volume ratio 486 uitimate analysis 41
reactions 505 underground storage 948
sorption reactions 508 undersaturation 534
wash off 841, 847 unified
washing 588 approach 491
Sweden 35 leaching 653
Swiss fly ash treatment process 743 pH curves 648
Switzerland 37 uniformity coefficients 357
unit weight 356
tank leaching tests 843 United Kingdom 37
TCLP 596 United States 39
TDS 724 unrestricted contaminant release 948
technical requirements 914 utilisation 638, 895
temperature
fuel bed 265 valency 246
gas phase 265 Van't Hoff relationship 522
zones on the grate 265 vapour pressure
thermal treatment 803 of metal compounds 272
thermodynamic equilibrium model 507 vesicles 496
thin visual classification 343
foils 245 vitrification 791, 805
section 243 vitrified ash
time series of leachate quality composition 801
measurements 936 leaching 801
time-dependent data 339 volatile metals
TMT (trimercaptotriazine) 442, 933 concentrations in waste and residues
TMT#15 776 303
top fate in combustion 303

atomic layer 238 Valund Incinerator at Gentofte 9
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Von Roll Borsigstrasse Incinerator at
Hamburg 11

washing 741
air pollution control residues 743
bottom ashes 741
waste categories
combustibles 18
fines 18
glass 18
metals 18
non-combustibles 18
paper and card 18
plastics 18
putrescibles 18
textiles 18
waste
composition 17
management policy 931
WASTE Program 45
WATEQ3 609

water
content 345
solubility 452
weathering 493, 764
erosion 764
freeze/thaw 764
wet/dry 764
WES-Phix process 779
wet
process (WP) residue 442
scrubber residue 442

x-ray
fluorescence 230
photoelectron spectroscopy 251
powder diffraction 249

XRPD 451

zero point of charge 555
zinc 653, 657, 666, 677, 711
partitioning 307



