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a
abrasion 308
acetic acid 492
acetic acid (as solvent) 8
acetone (as solvent) 8
acid gas extraction 84
acid gas plants 20, 94
acidic gas plants 96
acid mine water 30
acid water strippers 82
acrylic resin coatings 496
active chlorine 197–198, 204, 212,

217–221, 223–225, 229
active chlorine content 190–191, 197–198,

201, 208, 212, 218–220, 223–224, 227,
229–230

adhesion 311
adhesion primer 502
aeration elements 274, 282, 401
aerobic bacteria 278, 439
aerospace engineering 344
aircraft carrier 370
algae 275
algae fouling 521
alkaline earth salts 266
alkaline hypochlorite solution 196
alternating mechanical stress 296
aluminium anodes 314, 316, 324, 326,

330, 332
aluminium arc spray process 510
aluminium bolts 492
aluminium coating 19, 509
aluminium oxide 334
aluminized steel tubes 19
AlZnSn 316
ammonia 295, 353, 381, 390
ammonium salts 353, 390
anode material 318
anodic protection 178

anodic reaction step 270
antifouling coatings 323, 504, 508
antifouling coats 492
antifouling effect 504
antifouling measure 514
antifouling paint coats 276
antifouling properties 357
antifouling systems 275
Antwerp 268
asphalt coatings 489
Atlantic Ocean 265
autoclaves 52
average composition of seawater 266
Azolyat® 18 77

b
bacteria 275, 491
bacterial microfouling 358
ballast water tanks 325
Baltic Sea 265, 275, 301, 306–308, 324,

444, 501
barnacles 275, 430
benzene (as solvent) 8
bilge decks 323
bilge water 388
binders for building materials 101
bioactive seawater 414
biocide 148, 167
biofilms 186, 276, 278, 304, 309, 381, 443,

465–466
biological activity 272
biological deposits 275–276
bitumen coating 489, 492, 500
bivalves 523
Black Sea 265
blast furnace cement 225 105
blasted steel surfaces 489
bleach tower 164
bleaching action 143
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bleaching agent 138, 141, 143, 146, 148,
178, 212, 215–216, 240

bleaching liquor 230
bleaching of cellulose 161–162, 164
bleaching of pulp 168, 204
bleaching plant 178–179, 183, 191, 195,

197, 201–202, 209, 224–225, 228–229
bleaching process 163
bleaching pulp 224
bleaching solution 149, 151–152,

159–160, 165, 168, 172, 175, 195,
197–198, 201–202, 204–208, 212–214,
216–218, 220, 224–228, 230, 233

bleaching tower 145, 163, 179
blister formation 311, 505–507, 510
blisters 505
boatbuilding 491, 519
boat hulls 377
Bogue Inlet 472
bolts 492
boring worms 523
brackish water 101, 267, 273, 289, 297,

300, 319–320, 351, 357, 359, 362, 370,
377, 385, 388, 402, 407, 425, 435, 440,
459, 475, 478, 490, 493, 496, 499, 501

brazing solder connections 333
breakthrough potential for pitting

corrosion 285
bridge spans 376
Bristol Channel 473
British North Sea 510
bronze bolts 492
brown discoloration 509
bryozoans 275
buffering properties 271
buoys 376

c
CaCl2 solution 432, 441
cadmium coatings 482
calcium carbonate/carbon dioxide

equilibrium 8, 11–13
calcium carbonate/carbonic acid

equilibrium 31, 51, 105
calcium hypochlorite 210, 216
calcium hypochlorite + hypochlorous acid +

calcium hydroxide 210
canal structures 102
carbonatization 486
carbon dioxide 6, 486
carbon dioxide and acetic acid 51
carbon dioxide content 271
carbon dioxide corrosion 14

carbon dioxide solutions 17
carbonic acid 6, 83
carbonic acid and chlorine 57
carbonic acid corrosion 32
carbonic acid solutions 38
carcinogenic substance 485
cardboard industry 167
Caribbean 386, 392
Caspian Sea 265
catalytic decomposition 201
cathodic corrosion protection 83, 292,

296, 310–311, 313, 315, 321, 323–324,
328, 338, 340–342, 384, 436, 459, 472,
482, 487, 505, 507

cathodic corrosion protection (CCP) 312,
328, 409

cathodic polarization 337, 357, 417, 421
cathodic protection 65, 75, 114, 167–168,

194, 196, 303, 311, 321–322, 326, 332,
334, 385, 407, 429, 433, 435, 442,
466–467, 470, 473–474, 480, 482, 489,
504, 525–527

cathodic reaction step 270
cavitation corrosion 309
cellulose factory 225
chemical apparatus construction 186
chemical industry 35
chemical plant 97
chemical plant construction 208
chlor-alkali electrolysis 207, 214
chlorate electrolysis 207
chloride ion content 265
chloride ions 283
chloride-induced stress corrosion

cracking 442
chlorides 486
chlorinated seawater 305
chlorination 439
chlorine 276, 381
chlorine bleaches 175
chlorine bleaching liquors 220, 229
chlorine bleaching solutions 224
chlorine dioxide 210
chlorine dioxide bleaches 175
chlorine dioxide production 208
chlorine dioxide solution 198, 202, 205,

212, 215–216, 222, 224, 228
chlorine electrolysis 220
chlorine gas (dry) 210, 233–236
chlorine gas (moist) 210, 233–237
chlorine process 141
chlorine rubber coatings 506, 522
chlorine transfer agent 140
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Chlorit 300 229
chlorite/chlorine/acid process 143
chlorite/chlorine process 141
chlorite/hydrochloric acid process 141
chromium layers 511
clarification plants 140, 192
cleaning agents 295
coastal power plants 352, 487
coastal waters 319
coated steel plates 501
coating material 482, 489
coatings 310, 526
coatings for floorings 216
coatings for tanks 222
cobalt coatings 351
cold working 22
composite anodes 321
composite metal oxide anodes 321
compressors 35
concentration elements 274, 353
concrete reinforcement 486
condensate lines 38
condensate pumps 92
condenser pipes 309, 366, 370, 373, 376,

439
condensers 35, 321, 323, 359, 367, 373,

431
contact corrosion 297, 303–305, 312,

326–327, 333, 464, 480, 490, 514
contact corrosion tables 297, 299–300
Cook Inlet 313
coolants 297
cooling circuits 20
cooling water circuit 376
cooling water pipeline 521
copper pipe materials 353
copper pipes 21, 29, 99
copper-tin-zinc alloys 30
copper tubes 21, 23–24
copper vessels 23
corrosion current density 299
corrosion fatigue 296, 347, 414, 479
corrosion inhibition 384
corrosion protection 310, 486, 505
crevice corrosion 185, 194–197, 204, 274,

276, 279, 283, 289, 292, 309, 312, 334,
346, 351, 373, 390, 427, 429, 432–433,
435–437, 439, 442, 444, 449, 456, 465,
471, 475

crevice corrosion temperature 434, 443
Cristobal 460
critical crevice corrosion temperature 186,

195, 203, 459

critical pitting corrosion potential 89
critical pitting corrosion temperature 186,

188, 195
critical pitting temperature 187, 203
critical temperatures 185
crude gas 84
crude oil 326
crude oil installat 167
cruise ships 341
current-potential curve 283
current protection systems 318
cyclohexylamine 57

d
damp chlorine 146, 163, 187, 198, 204,

207–208, 211–213, 224
Day-Kesting process 143
Daytona Beach 460–461
Dead Sea 265, 271
dealumination 353, 357
decopperization 152
deep wells 22, 85
deflection vanes 308
deicing salt 428
deionized water 62–63
deposits on anodes 321
desalinization plants 430, 480
dewpoint 263
dezincification 160, 333, 353, 388–390,

492
dibutylthiourea (as inhibitor) 48
diethylether (as solvent) 8
dilute chlorine dioxide 219
dimethylaminopropine (as inhibitor) 48
dip aluminization 509
discoloration 240
disinfectant 147–148, 151–152, 178, 186,

207, 240
disinfectants 89
disodium hydrogen phosphate

(as inhibitor) 20
displacement bleach 224–225
displacement bleach plant 174–175, 181,

201
dissimilar metal crevice corrosion 432
distilled water 19, 21, 25, 29–30, 35, 37,

40, 43, 93–96, 98, 114, 166, 347
domestic installations 34, 152
double bottom tanks 326
double-distilled water 38
double-hull ships 326
drainage cooler 55
drawing 22
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drilling for mineral oil 77
drinking water 29, 96, 140, 146, 152, 160,

163, 166, 185, 193, 196–197, 203–205
drinking water treatment 138, 141
drive propellers 353
drum filter material 194
dry chlorine dioxide 145, 209, 233

e
ebb tide zone 405
effluent treatment plants 18
Elbe 268
electrical and electronic structural

elements 333
electrical conductivity 268
electrochemical series 296–297
elongation-induced stress corrosion

cracking 411
embrittlement 58
environmental protection 482
erosion 274, 308
erosion corrosion 38, 81, 85–86, 93, 308
erosive corrosion 13, 16
ethanol (as solvent) 8
ethylene vinylalcohol copolymer 219
ethyloctinol (as inhibitor) 48
EVAL 219
evaporators 273, 355
excrements 295
explosions 215
exposure zone 408
external current protection 318
external current protection systems 331

f
fatigue strength 322
FeCl3 test 187–188, 432, 441, 443
feedwater vessel 55–56
filter material 194
fireboats 513, 526
fire extinguisher pumps 478
fish food industry 492
fishing fleet 377
flame-sprayed coating 510
flame-spraying process 510
floating islands 376
Florida 496
flow rates 353
fluvial brackish water 319
fluxing agents 333
fouling 264, 272, 275, 316, 346, 357, 377,

381, 393, 396, 401, 407, 409, 415, 430,
436–437, 439, 442, 457, 462, 465–466,

475, 478, 490, 513, 517–518, 520,
526–527

fouling formation 275
fouling organisms 357
fouling resistance 357, 370
fouling-resistant 363
free corrosion potential 276, 297, 299, 337
freezing point 267
frigates 341

g
galvanic anodes 311–312, 314, 324–326,

330, 332, 338, 384, 459, 482, 507, 510,
525

galvanized steel pipes 98
gas and coking plants 61
gas distribution plants 32
gas scrubbers 32, 35, 38, 46, 57, 71, 92
gas-winning plants 82
geothermal steam 91, 94
Germanic Lloyd 336–337
germs 140
Girbotol process 43
graphite anodes 319
graphitization 58
graphitizing 425
Gulf of Mexico 313, 319–320, 495, 507
Gulf of Tokyo 268
gypsum 273

h
harbor and coastal structures 327
harbor basins 321
harbor water 312, 314, 319, 388, 397
hard chromium coatings 20
hardness values 408
heat exchanger pipes 430
heat exchangers 17, 19, 152, 273, 276,

321, 323, 355, 358–360, 363, 373, 431,
443, 466, 478, 481, 526

heat recovery applications 379
Helgoland 305, 341, 430, 434, 457, 502,

508, 516
heptane (as solvent) 8
hollander machines 152
hot-dip galvanizing process 508
hot galvanization 508
hull plating 379
hull thickness 526
hybrid design 297
hydrochloric acid process 142
hydrogen embrittlement 14, 65, 480
hydrogen-induced blister formation 510
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hydrogen-induced corrosion fatigue 328
hydrogen-induced stress corrosion

cracking 68, 76, 93, 292–293, 407–409,
411, 433, 436, 467

hydrogen sulfide (as inhibitor) 62
hydrolytic cleavage 227
hydronium ion reservoir 16
hypochlorite bleaching solution 212
hypochlorous acid + chlorine dioxide +

chlorine 210

i
icebreaker 324–325, 514
ignition 208, 210, 215–216, 238
immersion zone 263–264, 306, 342–343,

345, 365, 377–378, 396–399, 401–403,
405, 408–410, 415, 418, 423, 425, 427,
434, 436, 439, 457–459, 462, 475, 487,
500–503, 507–508, 510, 517

impellers 359, 387
implosion 308
Indonesia 313
indoor swimming pool 150, 185, 193, 209,

232
industrial cooling systems 20
influence of the hardness 408
inhibitors 76, 83
inhibitors against stress corrosion

cracking 77
inorganic zinc primers 502
intercrystalline corrosion in seawater 346
intergranular cracking 61
Irish Sea 265
iron anodes 427, 466, 468
iron-silicon anodes 319
iron uptake 515
iron-zinc alloy layer 508

j
jointing and embedding putties 216

k
Key West 474
Key West Florida 268
Korroplast® FUL 216
Kure Beach 333, 351, 402, 460, 462,

472–473

l
La Jolla 473
lead anodes 320
lead pipes 96
lead-platinum anodes 474

lead-platinum bielectrode 318
lead solders 472
lead-tin solders 333
lids 370
lime deposits 271, 322
limestone 9
lining 310
long-term exposure tests 309
long-term studies 439
low carbon equivalent 395
lubricants containing graphite 490

m
macroelements 264
magnesium anodes 315
magnetite anodes 321
marble test 102
marine atmosphere 263, 341, 403, 473
marine engineering 442, 526
marine engineering applications 435, 465,

495
marine engineering constructions 486
marine engineering systems 441
marine structures 313, 327
marine technology 310
maritime applications 438, 509
maritime engineering applications 438
maritime environment 150, 484
mean ebb tide 403–404
mean flood tide 403–404
Mediterranean area 404
Mediterranean Sea 265, 373, 405
metallic coatings 310–311
methanol (as solvent) 8
methyl ester (as solvent) 8
Metison method 206
microbial deposits 140
microbially induced corrosion (MIC) 276
microbiological slime 276, 430
microorganisms 20, 278, 295, 439
mill scale 289
mine waters 20
mineral oil 45, 93
mineral oil industry 66, 76, 94
mineral oil refineries 98
mineral oil winning installations 82
mineral water 81, 87
Mobile River 319
molluscs 275
mooring posts 401
morpholine 57
MR0175 68
Münchner process 143
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NaCl solution 266, 302, 309, 329,

339–340, 347, 349, 351, 359, 362, 390,
427, 430–432, 435, 440, 443–445, 457,
459, 462, 472, 475, 478–479, 482, 484,
488, 491, 494, 496, 498–499, 503,
510–511

nails 492
Narvik-Reede 268
natural gas 40, 43, 45, 71, 76–77, 84, 93
natural gas and carbon dioxide 43
natural gas containing carbon dioxide 44
natural gas extraction 84
natural gas industry 66, 76–77
natural gas pipelines 13
natural gas plants 43
natural inhibitor 22
natural seawater 309, 337, 343–344, 347
natural waters 94
Neoprene® layers 523
nickel coatings 114
niobium rods 320
nitrogen fertilizer plant 49
non-metallic coatings 504
North Atlantic 322
North Sea 268, 275, 277, 305–308,

313–315, 320, 341, 397, 399, 417–419,
430, 436, 443–444, 449, 493, 497,
500–501, 507–508, 521

nuclear power plant 98
nylon fibers 496

o
1-octadecanamine 57
offshore applications 318, 395
offshore engineering 328
offshore oilfields 332
offshore oil platforms 521
offshore pipelines 332
offshore platforms 313, 341, 504
offshore structures 328, 361, 412, 414, 498
offshore technology 296
oil pumping platform 320
oil refineries 478
oleic acid (as inhibitor) 48
oleic acid dibutylamide (as inhibitor) 48
operational strength 322
organic coating 310, 504
organic thiophosphates (as inhibitor) 76
organohalogen compounds 138
oxidizing agent 217
oxygen access 264, 396
oxygen content 270

oxygen transfer agent 140
oxygen transport 396

p
Pacific Ocean 313
packings 233, 512
Panama Canal 343, 377–378, 386, 392,

459–461, 463, 473
Panama Canal Zone 343
paper industry 160, 168, 192
paper machine 185, 192
paper manufacturing 160, 166
paper mill 184
paper, pulp and textile industry 138
passivation potential 283
passive state 428
penetration 486
Persian Gulf 265, 313, 343, 380–381,

404–405, 508
petrochemical plants 46, 69, 72–73
petrochemistry 32
phenolic epoxy silicate coatings 503
piers 321
pipe bends 308
pipelines 309, 323, 332, 353, 376, 426
piping 29
pitting corrosion 13, 17, 19, 21–25, 28, 31,

35, 37–38, 58–59, 66, 69, 81–82, 84–85,
89, 91–94, 99, 150, 152, 158, 163,
165–166, 169, 172, 174–175, 178, 180,
182–187, 189, 194–197, 201–204, 232,
237, 240, 272, 274, 276, 279, 283, 289,
294, 316, 334, 336–340, 342–345,
348–349, 351, 357, 359, 364, 372–373,
377, 382, 390, 393, 398–399, 406–407,
426, 429–430, 436–437, 439, 462, 471,
474–475, 482–483, 511

pitting corrosion potential 17, 23, 89, 91,
178, 185, 188–190, 240

pitting corrosion temperature 443
pitting corrosion type 1 22
pitting index 174, 185–186, 188, 195–196,

201–202, 237, 240, 272, 286, 290–291,
429–430, 433–434, 436–438, 442–443,
446–447, 458, 464–465, 527

pitting potential 285, 337, 342, 429, 431
plastic stress loads 409
plated structural element 357, 512
platforms 321
plating material 370, 526
polyester resin coating 114
polyurethane coatings 497
polyurethane cover coating 502
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Port Hueneme 462, 473, 523
potash bleaching liquor 229
potassium dichromate (as inhibitor) 65
PP pipes 218–219
pressure-bearing hulls 427
pressure cylinders 19
production of chlorine dioxide 141, 143
production of hypochlorite solution 207
propeller 324, 359, 391–392, 434–435
propeller shafts 498, 523
propionic acid 83
protection current density 313–314, 324,

436
protective coatings 114
protective layer 351
pulp and paper industry 179, 190–191,

195–196, 202–203, 206, 208, 218, 240
pulp bleach 193
pulp bleaching 162
pulp factory 218
pulp industry 143, 187, 192, 201, 222, 228
pulp production 178, 186
pump bodies 387
pump casings 353, 387, 426
pump impellers 308–309, 353
pumping equipment 313
pump material 203
pumps 29, 359, 361, 426, 435
pure chlorine dioxide 151
pure water 26
PVC coating 487
PVC pipes 220

r
radiators 17
raw water 56
Red Sea 265
redox potential 284
reference electrode 312
refineries 69, 72–73, 82, 480
refinery gas 43
remote gas 71
repassivation 284
resistance to fouling 357
resistance to pitting corrosion 187–188
reverse osmosis 443
Reynolds number 80–81, 85, 381
ring column 43
riser 35
river water 29, 101, 267
Rockwell hardness 94
roll plating 509

rotating disc electrode 453
Rotterdam 268
rubber fittings 523
rust perforation 509
Ryznar index 51–52

s
sacrificial anodes 23
salient flanges 370
saline heater 370
saline solutions 377
salt content 265
salt spray test 488, 504
saltwater cooling towers 361, 492
San Francisco, harbor 473
Sandy Hook 473
saturated chlorine water 223
scale 9
scavenge gas 59
Scilly Islands 388
screws 492
seabed 332
sea bottom 313
seals 233, 512
seawater 92, 98, 101, 433
seawater desalinization 267, 384,

426–427, 439, 443, 478, 492
seawater desalinization plants 273, 348,

356, 360–361, 370, 377, 379, 384, 387,
389, 391–392, 435, 466, 478, 481, 526

seawater desalinization systems 523
seawater evaporator plant 363
seawater pipelines 362, 370
seawater pools 149
seawater pumps 523
Sepacorr AP (as inhibitor) 48
Sepacorr SC 9161 (as inhibitor) 48
serpulids 275
sewage treatment plant 18
shallow pit corrosion 289, 296, 334, 336,

338, 340, 342, 346, 398, 406, 427
sharp bends 370
sheet pilings 327–328, 401, 403–404
shipbuilding 310, 322–323, 328, 336,

376–377, 385, 393, 441–442, 491, 493,
498–499, 519

shipbuilding plates 514
shipbuilding steel 394, 396
ship coatings 324
ship propellers 359
ship turbine 472
ships 352
silver solders 333
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silver-tin solders 333
sodium chlorate process 224
sodium chloride solution see NaCl

solution 493
sodium chlorite solution 168, 205–206,

211–213, 217, 220, 223, 229, 233–236
sodium chlorite solution 300 W 142, 220
sodium chromate (as inhibitor) 20
sodium dichromate (as inhibitor) 385
sodium hypochlorite 210, 217, 222–224,

276
sodium hypochlorite + sodium chloride +

sodium hydroxide + sodium
carbonate 210

sodium hypochlorite + sodium
hydroxide 210

sodium hypochlorite solution 148, 168,
197, 201, 204, 207, 212–214, 218–224,
227–228, 230

sodium nitrite (as inhibitor) 20
sodium peroxydisulfate process 143
sodium silicate (as inhibitor) 20
sodium sulfate solution 34–35, 37, 39
soft solder connections 333
solder 333
spindles 359
splash zone 263–264, 341–342, 345,

395–396, 399–405, 407–409, 415, 423,
425, 427–428, 437, 475, 487, 489,
494–495, 500, 502–503, 508, 510, 519,
525

spongious 425
spores 140
spray aluminization 509
spray galvanization 508
sprinkler systems 34
standard electrochemical series 297
steel anode 466
steel hulls 377
steel-reinforced concrete elements 485
sterilization of drinking water 138
storage of natural gases 40
stress corrosion cracking 29, 58, 60–63,

65, 68, 71, 74–75, 77, 85, 88, 92–95, 111,
150, 157, 167, 169, 175, 183, 185–186,
193, 218, 282, 292–293, 295, 328, 347,
353, 363, 390, 408–410, 426, 430, 432,
435–436, 442, 449–450, 456, 475,
478–480, 520

stress cracking 113, 230
submarines 427
sulfate-reducing bacteria 186, 275,

408–409, 412, 439

sulfide ions 412
sulfides 381, 390
sweet gas 35
swimming pool 149, 167
synthesis gas 71
synthetic seawater 266, 302, 309, 316,

337, 339–340, 342–345, 347–348, 354,
382, 390, 400, 407, 411–413, 415–422,
425–426, 430, 433, 450, 453, 456, 462,
483, 513, 515–517

t
tang 275
tank material for hypochlorite solution 183
tanks 323
tannic acid 492
tap water 21, 28, 34, 99
tar pitch coatings 500
tar pitch-epoxy coating 507, 518
Thames 320
thermal-sprayed zinc coatings 509
tidal water 359
tidal zone 263–264, 306, 342–343, 345,

377, 393, 396–397, 399, 401, 403–405,
408–409, 423, 425, 427, 437, 439,
459–460, 463, 475, 487, 502, 504, 508,
510, 517, 519, 525

Tillmans curve 102
tinplate cans 97
tin-zinc coatings 482
titanium anodes 321
titanium pipes 478
toluene (as solvent) 8
town gases 45
tropical seawater 377
tropical waters 463
tunicates 275
turbine 62

u
ultra-pure carbon dioxide 38
ultraviolet radiation 311
uptake of water 520
US West Coast 313

v
vacuum evaporator 363
valves 29, 359, 387, 426
vapor pressure 267
vessel coatings 112
vinyl chloride-vinyl acetate coatings 504
viruses 140
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w
water-cement ratio 486
water chambers 387, 426
water containers 377
water desalinization plants 343
water industry 89
water saturated with chlorine 210
water storage vessels 21
weldability 395
welded connections 288
welded pipe joints 414
welding seam areas 481
welding seams 405
well waters 32
wood boring worms 491

x
xylene (as solvent) 8

z
zinc 21
zinc alloys 316
zinc anodes 314, 316, 329–330, 332, 407,

409, 412, 427, 429, 433, 466, 468, 507,
522

zinc coatings 98, 114, 232, 482, 508
zinc electrodes 521
zinc ethyl silicate primer 502
zinc plating 509
zinc-rich organic primers 522
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