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'uncommon' 233-4,235
 

'black spots' 9
 
blistering 194, 197
 
Bode plots 81, 84-6, 215, 216, 217
 
bone 273, 280-1
 
breaking up 194, 197-8
 
brochantite 209, 265, 269
 
BROMEC 12
 
bronzes/bronze artefacts
 

cOrrosion structures 240-3
 
inhibition treatment 324-7
 

miner's lamp 326, 327
 
simulation of corrosion processes of
 

buried bronze artefacts 203-18
 
archaeological artefacts 207-9, 210, 211
 
copper-based alloys and ageing tests
 

205-6,214-16,217
 
materials and methods 205-7
 
soils from archaeological sites 209-14
 

type 2 corrosion 241, 242, 252-9
 
surface characterisation of corrosion
 

inhibitors on bronzes for artistic
 
casting 335-51
 

tin and copper oxides 239-62
 
characterisation of internal corrosion
 

layers 244-54
 
copper oxides 247, 248
 
oxide areas containing both copper
 

and tin 252-4, 255, 256. 257
 
tin oxide, copper oxide and 'type 2'
 

corrosion 254-9
 
tin oxides 247-51
 

see aLso copper-based alloys
 
brown globules of liquid 194, 198, 199
 
'brown spots' 9
 
bulk metal analysis 223-4, 225
 
burial conditions, chronology of 163-4
 
Butler-Volmer activation law 110
 

calcite 24. 26
 
carbon filter 297, 30 I
 
cassiterite 165
 
cast iron
 

air drying 166
 
corrosion in seawater 162-3
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electrical resistance see resistance sensors
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(EIS) see impedance
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artefacts 77-8
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gangue 157
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258-9
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corrosion mechanisms 58-9
 
species transport in corrosion products
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atmospheric corrosion 22, 23, 24
 
concrete-embedded iron J17, 118
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corrosion mechanisms 58-9
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corrosion mechanisms 53-7
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investigation see examination/investigation
 
iodine diffusion profile 96, 101--4, 118-19
 
ion beam analysis (lEA) 222
 
iron-based materials 8-9, 18-30
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corrosion
 

cast iron 162-3, 166
 
chlorine-containing phases see chlorine­


containing phases 
concrete-embedded iron see concrete-

embedded iron
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electrochemical techniques and World
 

War I anefacts 77-91
 
inhibition treatment by sodium
 

carboxylates 328-31
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298-301
 
prototype logger and laboratory
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lanceheads 276-8, 281--4
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lead/lead-based materials 7
 

corrosion inhibition 345, 346, 347
 
Cu-Sn-Zn-Pb alloy 335, 339--42,
 

347-50
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phases of time 31-2
 
phosphates 63-5, 204
 
phosphorus 45-7
 
physical changes 194-8
 
physico-chemical condition 32
 
Pioloform 310
 
pipe organs see lead-rich organ pipes
 
pitting 19-20, 194-5
 
plasma treatment 9, 10
 
polarisation resistance
 

bronze 324, 325
 
iron 328, 329
 
lead 316-17,318
 

polyethylene waxes 310
 
Ponte in Valtellina pipe organ 353-66
 
pore impedance 83, 84
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concrete-embedded iron
 
binders 120-1
 
DPL 115-16,117
 

Glinet site DPL 98, 99
 
porous electrode impedance modelling 82-4
 
posnjakite 269
 
post-corrosion symptoms 193-200
 

chemical changes 198-200
 
physical changes 194-8
 

potentiodynamic curves 159-60
 
bronze 324-5, 326
 
iron 329-30
 
lead 317-18, 319
 

Pourbaix diagram 283-4
 
powdery orange-brown corrosion products
 

194, 198, 199-200
 
premonitory symptoms 192-3
 
Preventive Conservation of Metals in
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primary sources, artefacts as 32
 
PROMET project 7-8
 
protection systems see corrosion inhibitors
 
proton-induced X-ray emission (PIXE) 3,
 

224-7
 
prototype corrosion logger 296, 303-5, 306
 
pump room 297,301-3
 
Punic coin 209, 210, 214, 215
 

quartz crystal microbalance (QCM) 293-4, 306
 
field exposures 301-3
 
laboratory exposures 298-301
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264-70
 

artificial patinas 267-8
 
study of behaviour in atmospheric
 

conditions 268-70
 

corrosion damage 264-5, 266
 
reconstruction 265-7
 

Qumran Copper Scroll 39
 

radioactive waste disposal 19,41, 92,109,131 
Raman spectroscopy see micro Raman 

spectroscopy (IlRaman) 
reactivated corrosion 190-202
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diagnostics 200
 
perspectives 200-1
 
post-corrosion symptoms 193-200
 

chemical changes 198-200
 
physical changes 194-8
 

premonitory symptoms 192-3
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red-orange patination 232, 234, 235
 
redox potential 67-2
 
reference coupons 296, 303-5
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iron
 
relative humidity (RH) 132
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fundamental and applied 8-10
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conservators 11-12
 
resistance sensors 293, 294-6, 306
 

field exposures 301-3
 
laboratory exposures 298-301
 
Nydam 279, 287-8
 

Rhodopas M 310
 
Roman Empire patinated artefacts 221-2,
 

223-36
 
romarchite 165
 
rust layer 22-3, 132
 

Marly viaduct rod 139
 
modelling 133
 
thickness measurement 147-8, 149
 

Rutherford backscattering spectrometry
 
(RBS) 223, 227, 230, 231
 

salinity of seawater 153-5
 
sand grains 38
 
Sant'Antioco archaeological site 205, 207-9
 

soil 212-14
 
ageing tests 214-16, 217
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air drying 166-7
 
corrosion of copper alloys 164
 
corrosion of iron-based artefacts 156-64
 

cast iron 162-3
 
chronological parallelism between 

iron corrosion products and burial 
conditions 163--4 

in-situ growth of corrosion products
 
159-62
 

theoretical formation and growth of
 
corrosion products 157-8
 

corrosion of 'white' metals 164-5
 
description of seawater environment
 

153-6
 
knowledge of degradation state of
 

metallic artefacts 165-7
 
shape 32
 
shells 28G--I
 
siderite 24, 25, 26, 42, 50, 62
 

corrosion mechanisms at Glinet 
archaeological site 58-9, 186
 

DPL 51, 53,186
 
Nydam iron artefacts 282--4, 287
 
solubility 63-7, 68
 

and corrosion rate 72
 
and equivalent thickness 70, 71
 

silicon
 
corrosion inhibition 346, 347, 349
 
Cu-Sn-Si bronze 335, 342-5, 347-50
 

siloxane molecules 312
 
SILPROT project 7
 
silver/silver artefacts
 

in-situ conservation 7
 
inhibitors 313
 
intentional patination 233, 234, 235
 
on-line monitoring 296, 297-306
 

sintering 258
 
slag inclusions 47, 48
 
Sobek aegis and counterpoise 220, 221,
 

224,225,226,231,233,235 
sodium carboxylates 314-31, 332-3
 

bronze artefacts 324-7
 
iron artefacts 328-31
 
lead artefacts 315-24
 

sodium chloride 80, 82, 84-7
 
sodium decanoate 315-31
 

bronze artefacts 324-7
 
iron artefacts 328-31
 
lead artefacts 315-24
 

sodium heptanoate 324-31
 
bronze artefacts 324-7
 
iron artefacts 328-31
 

Index 377 

soil, corrosion in 
buried bronze artefacts 203-18
 

soil analysis 206-7
 
soil from Sardinian archaeological
 

sites 209-14
 
iron-based materials 23-8, 41-76,111, 114
 

average corrosion rate estimation
 
59-73
 

corrosion mechanisms 53-9
 
corrosion system characterisation
 

44-53, 54, 55, 56
 
species transport in corrosion
 

products 92-108
 
parameters for archaeological sites 45, 46
 

solder size 358
 
solid solution heterogeneities 258-9
 
solubility
 

calculations 62-7
 
validation of corrosion rate's maximal
 

limit 61-71
 
spalling 148, 149
 
spearheads 276-7, 281-2
 
species transport in corrosion products
 

92-108
 
spectral mapping 101, 102
 
spherical shells 176, 177
 
squared impedance diagrams 86-7
 
stabilisation treatments 166-7
 
stable/unstable objects 192
 
stainless steels 157
 
stannic oxide 249-51, 252-3, 254, 255,
 

256, 257-8, 259
 
stannous oxide 249
 
state of preservation
 

knowledge of degradation state 165-7
 
Nydam artefacts 276-7, 281-2, 288-9
 

steels
 
low-alloy see low-alloy steels
 
low-carbon see low-carbon steel
 
stainless 157
 
see also iron-based materials
 

strata see corrosion layers
 
strigil 221, 222, 224, 225, 226, 231, 235
 

red-orange patination 232, 234, 235
 
sulphate reducing bacteria (SRB) 156, 164
 
sulphates 199, 211
 
sulphides 42
 
Superior Limitos Marker (S.Limitos
 

Marker) 38
 
surface appearance 32
 

tannins 313-14
 
Techne 2
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Technologische Studien 2
 
temperature
 

on-line monitoring 298-9
 
seawater 155
 

tenorite 164
 
ternary diagram 252-3, 257-8
 
tetrahydrate ferrous hydroxychloride 172
 
Tharros archaeological site 205, 207-9
 

soil 212-14
 
ageing tests 214-16, 217
 

thickness
 
chlorinated phases 177, 180
 
corrosion film 297-8
 
corrosion products in lead-rich organ
 

pipes 359, 360
 
critical 127
 
DPL and TM for concrete-embedded
 

iron 115, 116
 
measurement for rust layer 147-8, 149
 
minimal value of corrosion rate 60
 
solubility method for corrosion rate 62,
 

67-71
 
thiosulphate reducing bacteria (TRB) 156
 
thiourea 312
 
time, periods and phases of 31-2
 
tinltin-based materials
 

corrosion inhibition 345, 346. 347,
 
349-50
 

Cu-Sn-Si alloy 335, 342-5, 347-50
 
Cu-Sn-Zn-Pb alloy 335, 339-42,
 

347-50
 
lead-rich organ pipes 353, 355, 357,
 

364,366
 
tin inclusions 362, 363
 

'white' metals 164-5
 
tin oxides 239-62
 

mixtures of tin-copper oxide 243,
 
252-4, 255, 256, 257, 258
 

'type 2' corrosion of bronze artefacts
 
254-9
 

training in conservation science 10-11
 
transformed medium (TM) 45, 51-2, 55,
 

92-3
 
average corrosion rates 60-1
 
concrete-embedded iron 115, 116,
 

119-20, 122
 
corrosion mechanisms 57
 

iron equivalent thickness 60
 
type 2 corrosion of bronzes 241, 242, 259
 

oxide areas containing both copper and
 
tin 252-4
 

tin oxide, copper oxide and 254-9
 

uniform corrosion 18-20
 
unstable/stable objects 192
 

valence inversions 26. 27
 
varnish 309-10
 
vinylic polymer varnishes 310
 
vivianite 63-5, 68
 
volatile amines 313
 

water
 
environmental monitoring at Nydam
 

274-5, 279-81
 
seawater see seawater
 

water content of soils 209-10
 
water table 275, 279-80
 
waterlogged site see Nydam
 
wave turbulence 163
 
wavelength dispersive spectroscopy (WDS)
 

174
 
waxes 310-12
 
weight gain/loss see mass gain/loss
 
wet-dry cycle 21-3, 110, 132-9
 

drying stage 132, 137-8
 
experimental 142-3, 144-6
 
wet stage 132, 135-7
 
wetting stage 132, 133-5
 

'white' metals 164-5
 
wood 352
 
World War I steel artefacts 77-91
 

X-radiography 2-3, 276
 
X-ray diffraction (XRD) see micro X-ray
 

diffraction (IlXRD)
 
X-ray photoelectron spectroscopy (XPS)
 

336-50
 

ZARC circuit 80
 
zinc
 

corrosion inhibition 345-6, 347, 348,
 
350
 

Cu-Sn-Pb-Zn alloy 335. 339-42, 347-50
 




