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Antibodies, 58, 63, 255
Antifouling treatments, 107
Antimicrobials, 18, 141–143
Aquatic environments/systems, biofilm

formation, 7, 15
Aqueous phase, metal concentration cells, 26
Aquifier storage, 195
Arabian Gulf region, sewer pipe systems, 227

Archaea, 48
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acid-producing, 50, 140, 194
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titanium ions, 66
tubing, 179, 184
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oil production lines, 194
preparations, 56–58

Culture media
corrosion-control measures, 257
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cultures, 56–58
genetic techniques, 60–61
microscopy, 61–66

Diamine acetates, 241–242
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sulfide, see Hydrogen sulfide
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-induced cracking, 28
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Liquid phase, biofilm formation, 14, 17
Localization (LI), 81
Localized corrosion, 25, 49–50, 92, 95, 98,

109, 111, 116, 124, 139, 158, 161–162,
178, 186, 252

Localized melting, 128
Lost Hills Oilfield, 193–194
Low alloy steel, 128–129
Lowest astronomical tide (LAT) corrosion,

164
Low-flow conditions, 147
Lysis, 15, 22, 238

Mackinawite, 32–34, 72
McNeil-Odom model, 130
Macrofouling, 129
Magnesium

characteristics of, 139, 141–143, 153, 160
salts, 227

Magnetite, 47, 72, 165, 192
Maleic acid, 41, 228
Manganese

characteristics of, 5, 24, 129, 132–133,
135, 139, 143, 207, 239

-depositing bacteria, 130
oxide, 42–45, 80
-oxidizing bacteria, 22, 71

Manganous ions, 45
Marble, 159–160
Marine diesel engines, 201–202
Marine environment, 17, 139, 162–177
Marine medium, monitoring approaches,

117
Marine waters, 22, 25, 43, 175, 178
Mean corrosion rates (MCR), 120

Media
artificial, 105
chloride-containing, 50
nutrient effects on electrochemical

measurements, 252
sterile, 95

Melaminformaldehyde, 218
Melting, 128
Mercaptans, 129
Metabolites, diffusion of, 25
Metakaolin, 230
Metal(s), see specific types of metals

-biofilm interface, 28
deposition, 42–47, 133–134
/electrolyte systems, 94
hydrogen embrittlement of, 48
hydroxide, 134
ions, 30
-oxide films, 48
-oxidizing organisms, 50, 133
passive, 22, 117
-reducing bacteria 5, 47–48
sulfides, 41

Metallography, 109
Metallurgical/metallurgy

applications, 47, 140, 151
diagnosis, 74
fingerprint, 67

Methane production, 48
Methanobacterium bryantii, 48
Methanogenic bacteria, 5
Methanogens, 48
Methanosarcina barkeri, 48
Methanospirillum hungatei, 48
Methylbacterium mesophilicum, 61
Methylene-bis-thiocyanate, 241
Microaerophilic bacteria, 3
Microalgae, 2
Microbacterium spp.

barkeri, 61
keratonolyticum, 61

Microbial community analysis,
184, 186

Microbiology, 113, 124
Microcolonies, 81–82
Microelectrode design, significance 

of, 81
Microflora, 57, 148
Microfouling films, 10
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Microorganisms
common, found in conjunction with

microbiologically influenced corrosion,
23–24

types of, 2
Microscopy, overview of, 61–66. See also

specific types of microscopy
Microsensors, 81–82
Microtopography, 11
Migration, 6
Millerite, 31
Mineralization, 193
Mineralogy, 31
Mineral salts, 160
Missouri water supply system, 178–179
Molds, 233
Molecular hydrogen, 29, 48
Molybdates, 148
Molybdenum, 44, 47, 129, 132, 134–135,

137–139, 143, 153, 204
Monitoring approaches

coupon holders, 103–104
electrochemical impedance spectroscopy,

120–124
electrochemical noise analysis (ENA),

116–120
in-line, 102
multitechnique approaches, 107–116
on-line, 102
overview, 102, 124
real-time, 102
side-stream, 102
zero resistance ammeter (ZRA), 104–107

Monod kinetics, 9
Monolayers, biofilm formation, 12
Mortar, 159–160
Most probable number (MPN), 255
Multielectrode array sensor system (MASS),

114–116
Multitechnique approaches, 107–116
Mycelia sterila, 228
Mycelium, fungal, 2, 4

NACE International, 102
Natural gas

pipeline accidents, 196–197
transmission pipelines, 59–60

Natural seawater, 24, 36, 30
Natural waters, 5, 42–43, 105, 130

Natural-gas systems, transmission and
distribution lines, 194–195

Near-surface environments, 38, 40, 72, 74
Netherlands, hydroelectric power plants, 206
New Zealand, water distribution systems,

184
Nickel

alloys, 23–25, 129–133
characteristics of, 129, 135, 141, 143,

153, 173
-chromium alloys, 133
-chromium-molybdenum alloys, 133
-copper alloys, 133, 136

Niobium, 132
Nitrate(s), 2, 28, 41, 50, 148, 161, 191, 200,

206, 252, 254, 256
Nitrate-reducing bacteria (NRB), 254–255
Nitric acid, 161
Nitrite(s), 2, 42, 49, 254
Nitrogen

characteristics of, 2, 5, 15, 140, 148, 201,
246, 254, 256

hydroxide, 148
oxides, 160

Noise
impedance plot, 119
levels, 81
resistance, 117

Nonbiodegradable materials, nuclear waste
storage, 192

Nonchloride ions, 252
Nonculturable state, 6
Nonlinear regression analysis, 84
Nonmellatics

biomedical applications, 217–219
concrete, 217, 227–232
engineering materials, 217, 232–233
fiber-reinforced polymeric composites,

217, 222–227
polymeric coatings, 217, 219–222
polymeric materials, 217–218

North Sea
oil exploration, 162–163
oil storage, 195
oil production, 193, 255

NOVA Corporation, 151
Nuclear power plant, power generation,

104–106, 133, 203–204. See also
Nuclear waste storage
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Nuclear waste containment, 133
Nuclear waste storage

concrete, 227
interim wet storage, 186, 188–189
long-term dry storage, 189–192

Nutrients
biofilm formation, 14–18
corrosion mechanisms, influence on,

252–253
electrochemical measurements and, 252

Nylon coatings, 221
Nyquist plots, 247

Obligate aerobes/anaerobics, 3, 5
OCI, 230
Office of Pipeline Safety, 195
Ohmic resistance, uncompensated, 90
Oil, see specific types of oil

additives, 203
fields, 15
production, 193–194
storage, 195
-water interfaces, 192
-water suspension, 113

Oligonucleotides, 61
Oligotrophic waters, 15
Olivine, 160, 192
On-line corrosion monitoring system, 113,

115, 117
Open-boundary finite length diffusion

(OFLD) element, 123
Open circuit potential (Ecorr), 24, 79–81
Order of magnitude, 116, 120, 160
Organic, generally

acids, 2, 5, 41, 59, 66, 129, 140, 160,
174, 191

additives, 217
coatings, 7
compounds, 192

Ostwald’s rule, 37
Oxidation, 39, 41, 128
Oxide films, 7, 50
Oxyanions, 49
Oxygen

concentration, significance of, 3, 5,
17–18, 23, 28, 133, 140–141, 148, 177,
200, 257

copper sulfides and, 38
diffusion, 25–26, 28

microbial respiration, 2
redox potential, 78–79
reduction, ennoblement and, 25
sulfides, 34, 38

Oxyhydroxides, 47
Ozonation, 229
Ozone, 239

Paenibacillus polymyxa, 248
Palladium, 140, 173
Paper mill industry, 206–207
Paratacamite, 34
Partitioning, 49
Passivity, 95, 173
Peat bogs, 33
Peeling, 221
Penicillium spp., 154–155, 159, 231
Pennate diatom, 2
Pepper-pot pitting, 181–182
Percolation, 40
Permeability, significance of, 190, 219, 226
Persister cells, 18
Pestolotia, 155
Petroleum

hydrocarbons, 232
pipeline accidents, 197
transmission lines, 194

Petrolite Bioprobe™, 104
pH, significance of, 18, 23–24, 28, 32, 39,

41, 46, 49, 72, 78–79, 90, 113, 142,
148, 161, 170, 177, 179, 184–185, 200,
229, 232

Phase angle, 92, 94, 169, 247
Phase boundaries, 128
Phenolformaldehyde, 218
Phenols, 5, 203
Phoma, 155
Phosphate(s), 50, 148, 200, 206, 252
Phospholipid fatty acids (PLFA), 58–59
Phosphorus, 2, 15, 71, 135, 141, 201
Photosynthesis, 2, 28, 41
Pickering Nuclear Generating Plant, 205
Pickling, 138
Piezoelectric control, atomic force

microscopy, 63
Pigging, of pipelines, 149, 194
Pile geometries, 166
Pili, 7
Pilot cooling water test (PCT), 109, 112
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Pinhole leaks, in oil production lines,
193–194

Pinpoint holes, in coatings, 221
Pipes/pipelines

carbon steel, 178, 184, 195
coatings, 152–153
copper, 179, 181
corrosion sites, 72–73
fiber-reinforced polymeric composites

(FRPCs), 223
galvanic loop, 107 
galvanized steel, 184
Lead-Copper rule (EPA), 184
natural gas transmission, 194–195
oil production, 193–194 
safety hazardous liquid pipeline accident

summaries, 196–199 Pipe system,
paper mills, 206–207

stainless steel, 106
threading, 147
types of analyses, 184, 186

Pit, see Pitting corrosion
morphology, 66–70
nucleation, 44
potential, 50
propagation, 47, 82
scans, 78, 94–95

Pitting corrosion
on aircraft, 200, 202
alloying elements, 128, 131, 133,

136–139
characteristics of, 22, 24, 65, 91, 96, 155,

165, 178
copper tubing, 179–182
diagrammatic representation, 182
genetic environment, 173, 175
inhibition strategies, 248, 250, 252
monitoring approaches, 111–112, 114
nuclear waste storage, 189
open circuit potential, 80
on ships, 203
water distribution systems, 179–183, 186

Planktonic bacteria, 65, 104, 109
Plant construction, 147
Plasmids, 6
Plaster, 159
Plastic piping, 228–229
Platinum, 12, 15, 79, 173
Poland, nuclear waste storage, 189

Polarization
biofilm formation, 7
cathodic, 41, 170
corrosion-control measures, 248
electrochemical, 66
genetic environment, 173
large signal, 94–96
resistance technique, 78, 89–92, 98, 102,

109, 124, 138
Pollution, 95, 174–175, 223
Polyacryolonitrile, 218
Polyactide, 226
Polyalkenyl succinimides, 203
Polyamides, 218–219
Polycaprolactone, 227
Polycarbonates, 218–219
Polyester(s)

characteristics of, 219–221
polyurethanes, 219
resins, 218

Polyethylene/polyethylene terephthalate,
218

Polyglycolide, 226
Polyhydroxyalk kanvates, 227
Polyhydroxybutyric acid, 226
Polyimides, 219
Poly-L-motale, 227
Polymerase chain reaction (PCR), 60
Polymer-coated steel, monitoring

approaches, 119–120, 121, 123
Polymeric coatings, 217, 219–222
Polymeric enzymes, 173
Polymeric materials, 217–218
Polymers, 5, 7, 17, 26, 219
Polymethyl methacrylate, 218
Polyolefins, 151, 219
Polyorganosiloxanes, 203
Polyoses, 232–233
Polypropylene, 218
Polysaccharides, 26, 183, 232
Polystyrene, 218–219
Polysulfides, 219
Polytetrafluoroethylene (PTFE), 96, 218
Polythioether coatings, 222
Polytrifluorochlorethylene, 218
Polyurethane(s)

characteristics of, 220–221
coatings, 155, 221
paint, 155–156
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Polyvinyl
acetate, 218
alcohol, 218
butyral, 218
chloride, 218, 231
resins, 219

Polyvinylidene chloride, 218
Pond water, 39, 244
Population diversity, 18
Portland cement, 228, 232
Potable water, 177–178, 184
Potassium chromate, 49
Potential field map, 84
Potentiostatic/potentiodynamic polarization,

94–95
Pottery surfaces, 34
Power spectral density (PSD), 117, 119
Precipitates, 128
Prevention strategies

biocides, 237–238, 241–242
biofilms, 242–251
electron acceptor alterations,

253–257
natural competition, 251
nutrient influences, 252–253
research contradictions, 251

Process chemicals, metal exposure to, 1
Propagation rate, 252
Propane, pipeline accidents, 196–197
Propylene, 197
Protective claddings, 223
Protective coatings, 123, 168
Proteolytic enzymes, 15
Pseudomonas spp.

aeruginosa, 11, 13, 24
atlantica, 60
characteristics of, generally, 24, 48, 66,

141–142, 232, 242–244, 251
fluorescens, 5, 12–14, 223, 245
fragi, 245–246
mendocina, 245
mephitica, 61
putida, 11, 244–245
stutzeri, 61

Pulp, in paper-making process, 206
Pumps, 223
Pure copper, 38, 71
Pyrite, 32–33
Pyroxene, 161

Pyrrothite, 34, 72
Pyruvic acid, 41

Qualitative analysis, 70
Quaternary ammonium compounds (QAC),.

241–242

Radioactive repository, 189–191
Radioactive wastes, see Nuclear waste

storage
Radionucleotides, 189
Radio-respirometric methods, 60, 172
Rajasthan Atomic Power Station, 205–206
Ralstonia spp.

eutrophus, 61
pickettii, 61

Randles circuit, 123
Rapid corrosion, 91
Rapid culture technique, 57
Reaction kinetics, 127
Reaction rate, biofilm formation, 9
Real-time monitoring approaches,

113–114, 124
Reannealing, 138
Rebar, 229, 231
Redox potential, 78–79, 177
Red waters, 178
Refined fuels, 192
Refined liquid petroleum mixture, 197
Refinery plant, 111
Regression analysis, 13
Regression coefficients, 119
Relative humidity, 2, 160–161
RENAprobe™, 103
Repassivation, 44, 117, 207
Repository environment, 133, 189–191
Research studies, prevention strategies, 251
Reservoirs, hydrotest procedures, 148
Residual stresses, 128, 147
Resistance-capacitance (RC) model, 84
Respiration, types of, 2–5, 28, 41, 254
Rhizobium meliloti, 245
Ribosomal RNA (rRNA) gene sequences,

60–61
Ring header, nuclear power storage tanks, 205
Rivers, 80, 148
RMS Titanic,162
Robbins device, 103
Robinson Nuclear Power Plant, 205
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Rock, types of, 161, 192–193, 195
Rod-shaped bacteria, 4
Root-mean-square value, 81
Rosasite, 49
Rubber

paint, 155
synthetic, 219–220

Salem Nuclear Power Plant, 205
Salinity, 57, 177
Salt concentration, 41, 117, 139, 177
Sand, in concrete, 229
Sand-jetting, 149
Sandstone, 159–160
San Juan basin, 193
Saturated calomel electrode (SCE), 12, 25,

80–81, 139
Saudi Arabia, water distribution system,

182, 184
Scale/inhibitor residuals, 104
Scanning electron microscopy (SEM),

63–64, 70–71, 141, 162, 169, 200
Scanning vibrating electrode techniques

(SVET), 82–83
Scotland, water distribution systems, 182–184
Sealants, silicone, 222
Seawater, 10–11, 25, 28, 40, 66, 80–81, 91,

95, 97, 108, 114, 117, 120, 122,
129–131, 133, 136–137, 148, 165, 167,
169, 173–175, 177–180, 203–204, 223,
246, 256–257

Sediment(s)
anaerobic artificial, 172–173
water distribution system, 178

Sedimentation, nuclear power storage tanks,
205

Selective culture media, 56
Selectivity, 81, 129, 175
Sensitization, alloying elements, 138
Sequoyah Nuclear Power Plant, 205
Serratia mearcescens, 242–243, 251
Sessile bacteria, 65
Sewage/sewer

environment, 89–90
metal exposure to, 1
pipes, 227–229
treatment, 229
untreated, 15

Shear stress, 8–9, 60

Sheet pilings, 165–166, 168–169
Shewanella oneidensis, 47–48
Ship(s)

fiber-reinforced polymeric composites
(FRPCs), 223

holds, 155
microbial contamination, 195–196,

201–203
Side-stream

device, 104
heat exchanger, 107
sampling device, 114

Siderite, 72
Siderocapsa, 23, 45
Siderophores, 25, 246, 248
Silane, 223
Silica, 11, 230
Silicon, 132–133, 135, 139, 141, 143, 176
Silicone, 9, 128–129, 218–220
Silver

-alloyed stainless steel, 141
characteristics of, 143
-coated stainless steel, 141
sulfide, 38–40

Slime-producing organisms, 26, 50, 130
Slope, monitoring approaches, 119
Sloughing, 11, 178, 251
Sludge, 189, 227
Slump, in concrete, 229
Smectite clay, 192
Smythite, 34
Sodium

characteristics of, 14
hypochlorite, 136
montmorillite, 192
nitrate, 229
sulfate, 206

Softening process, 148
Soft water, 136, 179, 184
Soils, 1, 40, 147, 219, 228
Soldering, 129
Solid media, 56, 148–149, 177
Solute distribution, 128
South America, concrete dam, 229
Spalling, 11, 38
Spatial relationships, monitoring

approaches, 56, 120, 178, 221
Spatial resolution, 81
Spectral noise, 81, 119
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Spectroscopy, wavelength-dispersive, 71.
See also Ac impedance spectroscopy;
Electrochemical impedance
spectroscopy; Fourier-transform
infrared spectroscopy (FTIR)

Sphaerotilus spp.
characteristics of, 22, 45, 178
natans, 24

Sphalerite, 41
Spherical bacteria, 4
Sphingomonas paucimobilis, 61
Spionkopite, 37, 72
Spirillium-shaped bacteria, 5
Spore formation, 2–4, 6
Stability diagrams

copper, 35
iron, 33
silver-water-chloride-sulfur system, 38,

40
thermodynamic, 72

Stable signals, 81
Stagnant conditions, 147, 178, 183, 186
Stainless steels, 9–12, 14–15, 23–26, 44, 49,

67–68, 74, 79–81, 83, 85–87, 92–93,
120, 128, 133–139, 151, 188, 204–207

Stainless-steel storage tank, 178
Starvation, microbial growth and, 6, 8, 14
State Research Center for Microbiology,

Moscow, 252–253
Stearn-Geary theory, 91, 114
Steel, 23–24, 96. See also Carbon steel;

Stainless steels
Stemphylium, 155
Sterility, 251
Stoichiometric applications, 129–130
Stone, in concrete, 229
Streptomyces lividans, 245–246
Stress corrosion cracking, 41, 175, 206
Striations, pitting, 67–68
Substratum microstructure, 138
Substratum-biofilm interface

characteristics of, 8–9
influence of, 10–14

Subterranean environment, case histories
electric cables, 151, 153–154
external pipeline surfaces, 150–151

Succinic acid, 41
Sugars, 5
Sulfate(s), 2, 49, 117, 148, 206, 227, 252

Sulfate-reducing bacteria (SRB)
alloying elements, impact of, 130, 133,

140, 143
characteristics of, 5, 22, 28, 30–32,

34–35, 50
corrosion inhibition strategies, 242
diagnostic techniques, 57–61, 63, 66,

72–73
electron acceptors ad, 253–254, 256
fiber-reinforced polymeric composites,

223, 225
genetic environment, 170–173, 175, 177
growth, 92
hydrocarbon production and, 193–194
iron pipes, 89
-mediated corrosion, 162, 164
monitoring approaches, 114, 116–117
nuclear waste storage, 192
polarization, large signal, 95
polymeric coatings and, 219,

221–222
power generation, 205
subterranean environments, 151
water distribution systems, 181

Sulfide(s), 60, 72, 128–130, 175, 186, 217.
See also Sulfide production

Sulfide production
characterized, 28–32
copper, 34–38
iron, 32–34
silver, 38–40

Sulfite, 28
Sulfur

characteristics of, 2, 73, 128–129, 132,
135, 141, 175–176

cycle, in sewer pipes, 227–228
Sulfur-oxidizing bacteria (SOB), 41, 50, 89,

137–138, 140
Sulfuric acid, 41, 168, 229–230
Surface, generally

analytical techniques, 98, 120
biofilms, 244
contamination, 147
defects, biofilm formation, 12–13
oxidation, 128
roughness, biofilm formation, 7, 12
texture, 128
topography, biofilm formation and, 11

Surfactants, 139
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Suspension/suspended media, 14, 148–149,
177

Susquehanna nuclear power plant, 106
Swarming and seeding, 17
Sweden

nuclear waste storage, 192
underground fuel storage tank, 195
water distribution systems, 182–184

Sweep rate, 91
Synthetic polymers, 218

Tafel extrapolation, 94
Tafel slope, 85, 90, 117
Temperature, significance of, 2, 6, 16, 18,

23, 38–39, 49, 107, 177, 183, 186, 191,
204–205

Tendons, in concrete structures, 231–232
Terra-cotta, 159
Thailand, hydroelectric power plants, 206
Thermal conductivity, 129
Thermodynamic(s)

biofilm formation and, 19
ennoblement and, 25
genetic environment, 172–173
silver sulfides, 38–40
stability diagram, 31

Thermoplastics, 227
Thin biofilms, 15
Thiobacilli spp.

characteristics of, 41, 168, 229
ferroxidans, 136, 140, 223
intermedius, 70
thioxidans, 41, 174

Thiosulfates, 28, 41
Three Mile Island (TMI) Nuclear Power

Station
corrosion inhibition strategies, 248, 250
nuclear waste storage, 189

Tidal waters, 164
Titanium/titanium alloys, 1, 12, 15, 79, 92,

120, 132, 137, 139–140, 153, 169, 173,
177, 191

Total impedance, 116
Total organic carbon (TOC), 14
Transfer rate, biofilm formation, 9
Transmission electron microscopy (TEM),

36–37, 63–64
Transmission pipelines, 151
Transpassivity, 95

Transport, biofilm formation, 8–9, 16
Trichoderma, 154–155
Tumuli, 160
Tungsten, 132
Turbidity/turbulence/turbulent conditions,

38, 57, 133, 148, 238
Type 1/Type 2/Type 1-½ pitting, 181–183

Ultrapure waters, biofilm formation, 16–17
Ultraviolet irradiation, 6, 240
Uncovered surface, 169
Underdeposit corrosion, 129–130, 133–134,

178
Underground fuel storage tanks, 139, 195–196
Uniform corrosion, 117, 179, 181
United Kingdom

estimated corrosion damages, 1
water industry, 151

United States
Department of Defense, 200
electric power stations, 42–43
Environmental Protection Agency, Lead-

Copper rule, 184
estimated corrosion damages, 1
hydroelectric power plants, 206
nuclear power plants in, 189, 205, 232,

248, 250
Nuclear Regulatory Commission (NRC)

Information Notice, 203
nuclear waste storage, 188
sewer pipe systems, 227
water distribution systems, 184

U-piles, 165–166
Ureaformaldehyde, 218
Urethane coating, 122

Vaatanen nine salt solution (VNSS), 244
Vanadium, 132
Velocity, flow, 149
Vernadite, 43
Vibrio spp.

alginolyticus, 170
characteristics of, 97

Vinyl ester composites, 223–224
Volcanic activity, 33
Voltage, atomic force microscopy 

(AFM), 63
Voltammetry, small-amplitude cyclic, 92
Voltmeter, high-impedance, 80–81
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Warburg impedance, 123
Warm water, 183
Warship fuel tanks, 203
Wastewater collection and treatment

sysrtems, 227
Water, see specific types of bodies of water

brackish, 148, 165, 174, 177–178
chemistry analysis, 113
chlorinated, 148
in concrete, 229
deionized, 177
demineralized, 148, 186
distilled, 177
distribution system, 64, 178–179, 206–207
emulsified, 192
estuarine, 148
formation, 195
high-purity, 186
hydrocarbon oxidation, 192
hydrotest, 147–148
injection, 195
low-chloride, 74
natural oilfield-produced, 92, 94
in paper-making process, 206–207
pipelines, 151
pollutants, 38
quality, 114, 148, 178
saline, 165
stagnant, 148–149
standing, 183

Waterflooding, 193–194
Weight loss, monitoring approaches, 73,

114, 117, 119–120

Weld/welding, 12–13, 127, 130,
140, 147

Well water, 178, 184
Wet clays, 151
Wet storage facilities, characteristics 

of, 188
White water, 206
Wire rope, carbon steel, 159
Wood, 217, 232–233

X-ray crystallography, 72
X-ray diffraction analysis, 43, 244
Xylene, 71, 197

Yeast
colonies, 9, 42, 218–220
extract, 252

Yucca Mountain bacterial community, 61–62
Yucca Mount (YM) nuclear waste

repository, 191
Yugoslavia, nuclear waste storage, 189

Zebra mussel, 169
Zero-resistance ammeter (ZRA), 81, 86–87,

104–107, 109, 111, 124
Zinc

characteristics of, 23, 31, 49, 86, 131,
139, 143, 148

coupons, 120
-primed steel, 92–93
sulfide, 41

Z-piles, 165–166
Zygomycetes, 233

Index 279

JWUS_MIC-LITTLE_index.qxd  2/9/2007  3:06 PM  Page 279



JWUS_MIC-LITTLE_index.qxd  2/9/2007  3:06 PM  Page 280


