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a

activated complex 53, 54, 59, 60, 67, 68, 72,
253

activated complex theory, see transition-state
theory

activation-controlled current density 3, 35,
43, 44, 88, 159, 160, 171, 336

activation overpotential 51, 253, 396, 417,
421

activation polarization 253

activity coefficient 9, 38, 49, 101, 187, 233,
234, 242

additive manufacturing (AM) 373

additives 20, 49, 317, 318, 323, 325,
336-339, 361

admittance 198,201, 202, 213, 221-223

adsorbed hydrogen 28, 88, 90, 91, 125, 141,
142, 152, 282, 340

adsorption isotherm 123-128, 137, 151,
192, 337, 338

adsorption pseudocapacitance
138, 150, 190

adsorption theory 269

alkaline battery 393

alkaline fuel cell (AFC) 413, 420

alloy deposition 49, 83, 325, 328, 329,
346-350

amphoteric 248, 249, 288

angular velocity 41, 42, 128, 428

2, 66,91, 103, 105, 228, 231,

239-241, 249, 263-265, 289, 291, 293,

295-297, 308-312, 314, 315,

328-330, 334-336, 339, 351, 357, 359,

372, 374, 388, 389, 392—394, 397-399,

401-405, 408—-421, 423, 432, 441

anodic current 29, 30, 185, 254, 255, 258,
266, 275, 283, 311, 355

anodic dissolution 228, 258, 266, 268, 269,
275, 291, 292, 300, 301

127-132,

anode

anodic inhibitors 313, 314, 316

anodic protection 52, 272, 303, 304, 308,
312, 313, 320

anodic reaction 29, 54, 58-60, 67, 69, 79,
142, 228, 229, 254, 256, 258, 273, 293,
314, 399

anodizing 248, 291, 318

anomalous codeposition (ACD) 349, 357

applied potential 30, 36, 49, 50, 75, 97, 117,
137, 195, 254, 274, 347, 382

AT-cut quartz crystal 214, 219

atomic force microscopy (AFM) 285, 374

atomic hydrogen 91, 141, 152, 192, 219,
220, 279, 280, 282, 284, 297, 299, 310,
326

autocatalytic 290, 292, 352

auxiliary reference electrode 20

b
batteries 52
classes of 388-389
quality 391-392
battery electric vehicles (BEVs) 409
battery stack 396
bimetallic corrosion, see galvanic corrosion
biofilms 285, 288, 305, 306
biofouling 288, 305
bi-potentiostat 45
Bode modulus plot 198, 200, 207
Bode phase-angle plot 198
Boltzmann constant 54, 280
Bond number 382, 383
bonding energy 11, 96, 137, 369
Born—Oppenheimer approximation 62-63
boundary condition 167-169, 171, 172,
186, 189, 383
Brasher—Kingsbury equation 210

breakdown potential 266, 268
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Brunauer—Emmett—Teller (BET) theory

372

Butler—Volmer equation 55, 56, 252, 254,
255,272,277

c

capacitor 4-6, 97,99, 104-106, 128-130,
138, 162, 197

capacity 387, 388, 398, 400, 405, 407-409,
437,443

capillary length 382

carbon nanotubes (CNTs)

Carnot cycle 390

363-372, 421, 423, 443

catalyst 14, 29, 353, 368, 369, 371, 408, 414,
416, 423, 441

catalytic activity 4, 30, 83, 84, 89, 94-96,
139, 142, 282, 353, 368-370, 372

cathode 52,61, 66, 89, 95, 231, 239, 240,
259, 264, 295, 328

cathodic inhibitors 314, 316

cathodic protection (CP) 245, 250, 263,
288, 289, 297, 303-305, 308, 310-312

cathodic transfer coefficient 68, 69

cell voltage 17, 244, 387, 393, 394, 397, 399,
424

charge transfer 1-3, 5, 30, 43, 50, 5961,
64,92, 123,127, 146, 163, 166, 350,
351, 359,417, 425

current density 24
resistance 5,51, 97, 206, 255

charge-transfer current density, see
activation controlled current density

chemical energy 1,11, 151, 156, 239,
388-390, 412, 421

chemical potential 9,11, 12, 31, 97, 112,
148, 233, 236, 279, 364, 388

chemical vapor deposition (CVD) 319, 320,
323

chemisorption 145, 146

chromate conversion coatings

405, 442

catalysis

318, 319

chronoamperometry 168, 171

chronopotentiometry 172

coating 26, 137, 204, 207, 208, 210, 222,
223,271, 282, 283, 285, 288, 289, 291,
295, 297, 299, 303-305, 308-313,
315-320, 324, 326-329, 331, 334, 341,
342, 350, 352, 354, 357-359, 363, 368,
405

complex hydride 440, 441

complexing agent 5, 326, 337, 348, 350, 353,
354

complex-plane impedance plot 198, 202,
204-206
concentration overpotential 51
concentration polarization 204, 253, 320
convection 30, 31, 46, 378, 379
conversion coating 291, 317, 318
copper 2,10, 15, 150, 220, 224, 231, 238,
271, 289, 327, 352, 379
corrosion
cathodic protection 308
current density 210, 256-258, 260, 262,
269, 274, 276, 315, 316
fatigue 270, 303
potential 206, 258-260, 268, 269,
272-276, 308, 315, 316
corrosion inhibitors 207, 259, 288, 299, 313,
314, 316
corrosion intensity (CI) 257
corrosion penetration rate (CPR) 257
corrosion rate (CR) 206, 241, 253, 257, 264,
277,287,288
coulostatic (charge-injection) method 164
counter electrode (CE) 17-19, 34, 328, 329,
331
crevice corrosion 266, 268, 289-291
critical pitting potential, see breakdown
potential
cryogenic 436, 439, 440
12, 66, 96, 98, 137, 138-141,
149-151, 213, 214, 216-223, 253, 304,
325, 336, 340, 363, 440, 441
crystallization overpotential 52, 325
current collector 177, 390, 392, 398, 402,
405, 408, 412, 421, 425, 430
current density 2
current distribution 25, 26, 310, 328, 330,
331, 339, 348
current efficiency, see faradaic efficiency

crystal

current-potential relationship 58, 185
387, 396, 400, 434

cyclic potentiodynamic polarization curves
266, 267
cyclic voltammetry (CV)

cycle life

181, 183, 188-190

d

Daniell cell 238, 239

dealloying 295

Debye—Hiickel theory 233

Debye length 381

deposition current density 332, 355
dezincification 295

differential-pulse polarography (DPP) 39



diffuse double layer 100, 104, 110

diffusion 3, 30, 31, 33, 35, 38, 39, 42, 86, 97,
160-163, 165-178, 184—188,
203-207, 218, 253, 262, 278, 280, 282,
283, 289, 315, 320, 325, 327, 342—-344,
365, 370, 371, 379, 381, 423-425

diffusion coefficient 3, 31, 38, 41, 167, 262,
282

diffusion equation 167, 168, 172, 186

3,31, 160, 167, 170, 330, 335

diffusion limited current density 162

dip-pen nanolithography (DPN) 375

direct methanol fuel cell (DMFC) 390, 413,
415,418

discharge rate

diffusion layer

396, 399, 400, 433

double layer 4, 60, 99, 101, 103, 105, 107,
146, 153, 162, 236, 283, 360, 361, 430

double-layer capacitance 4, 6, 37, 97, 100,
102, 131, 145, 161, 165

double-pulse galvanostatic method 163,
165, 166

driving force 240, 296

dropping-mercury electrode (DME) 38

e

effective diffusion coefficient 283

effective equivalent weight 436, 441, 442

electric vehicle (EV) 398, 409

electrical double layer (EDL) 97, 103

electrical energy 1, 59, 60, 156, 236, 239,
323, 388-391, 417, 432

electrical potential 112, 304, 376

electroactive 3, 30, 76, 84, 87, 174, 175, 205,
356, 390

electrocapillary 113,114, 117,119

electrocapillary electrometer 114, 148

electrocapillary equation 112, 113

electrocatalysts 368, 369

electrochemical capacitor (EC) 388, 430,
432 see also supercapacitor

electrochemical cell 22, 162, 164, 215, 220,
236, 239, 280, 286, 323, 374, 389

electrochemical deposition 323, 373

electrochemical dip-pen nanolithography
(E-DPN) 375

electrochemical double-layer capacitors
(EDLCs) 431

electrochemical enthalpy of activation 80,
81

electrochemical fabrication (EFAB) 373

electrochemical fountain pen
nanofabrication (ec-FPN) 375

Index

electrochemical hydrogen permeation test
279, 280

electrochemical impedance spectroscopy
(EIS) 84,195,197,272

electrochemical jet printing 374

electrochemical nanotechnology 363

electrochemical noise (EN) 272, 278

electrochemical permeation 282, 283

electrochemical potential 9, 10, 12, 13, 28,
125, 236, 278, 279, 283, 300, 440

electrochemical printing (EcP) 363, 372,
373,379, 380

electrochemical quartz crystal microbalance
(EQCM) 28,213, 224

electrochemistry 10, 29, 34, 37, 52, 80, 110,
114, 128, 160, 167, 195, 202, 222, 272,
331, 363, 369, 371, 380, 401, 428

electrode kinetics 1, 27, 34, 35, 38, 43,
50-52

electrode potential 105, 236

electrodeposition 46, 203, 323-326, 328,
331, 333, 338-340, 342, 344, 350,
373-376, 379

electroless deposition 352-358

2,323, 373,437, 438

30, 239

electrometer 114-119, 148

electromotive force (EMF) series
241

electrophoretic deposition (EPD) 323, 358

electroplating 137, 169, 221, 224, 239, 279,
297,299, 319, 323-327, 330, 332, 335,
338, 339, 343, 346, 352, 356, 357, 359,
373,411

electrosorption 37, 87,121, 145-147,
150-153, 155, 157, 370, 432

electrostatic energy 11, 101, 102, 153-155

energy conversion 388, 389, 417, 419, 422

energy density 387, 406, 408, 410, 415, 418,
432, 437, 439

energy dispersive X-ray spectroscopy (EDS)
284, 379, 380

energy storage 207, 387, 388, 396, 405,
407-409, 431, 432, 434, 435

enthalpy of activation 30, 79, 81

entropy 145, 146, 155-157, 236, 280, 439

environmentally induced cracking (EIC)
297

environmental stress cracking (ESC) 227

epitaxial growth 325, 341

equilibrium constant 72, 74, 78, 123, 125,
126, 146, 151-154, 156, 235, 241

electrolysis
electrolytic cell

14, 236,
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equilibrium constant (contd.)

equivalent circuit 6, 35, 36, 97, 98, 129, 130,
160, 161, 163, 167, 199, 201, 203, 207

equivalent weight (EW) 224, 225, 257, 390,
415, 436, 441, 442

erosion corrosion 296, 304

Evans diagram 257-265, 296, 311, 315, 316,
355, 356

excess charge density 87,97, 99, 150

exchange current density 25, 50, 51, 55, 56,
71,72,77, 89,91, 95, 252, 253, 260,
261, 263, 264, 326, 331, 332

exfoliation 294, 295

extended-range electric vehicle (E-REV)
409

f

faradaic efficiency (FE) 83, 323, 348

faradaic reaction 150, 165, 185, 254, 379

faradaic resistance 97, 199, 203, 330-332,
338

Faraday constant 3, 13, 27, 210

fast transient 20, 35, 159, 178

filiform corrosion 291

focused ion beam (FIB) 375

Fourier-transform infrared (FTIR)
spectroscopy 285

fractional surface coverage 89, 96, 125,
157

frequency response analyzer (FRA) 196,
220

Frumkin isotherm 126, 129, 130, 132, 154,
191

fuel cell (FC) 67,91, 146, 181, 184, 207, 239,
244, 338, 369, 388—390, 412, 414,
416-418, 421

electric buses 426

fugacity 279, 280

g

galvanic cell, see reversible cell

galvanic corrosion 240, 277, 288, 295, 296,
308, 309, 316

galvanic couple 239, 263, 264, 273, 278,
296, 299

galvanic series 240, 296

galvanizing 319

33-35, 50, 162, 163, 172

general corrosion, see uniform corrosion

111, 112,

galvanostatic

Gibbs adsorption isotherm
124

Gibbs free energy 28, 29, 49, 53-55, 62,
110, 112, 123-126, 139, 146, 151,

155-157, 231, 236, 351, 364, 365,
368-370, 394, 404, 443

Gibbs free energy of adsorption  123-126,
146, 151, 155, 157

Gibbs phase rule 5

glassy metal 252

gold 96, 98, 139, 140, 142, 149, 150, 214,
220, 221, 223, 224, 227, 295, 306, 369,
384

Gouy—Chapman diffuse double layer 218

graphene 432

h
halide 231, 287, 292
hanging-dropping mercury electrode
(HDME) 88
Helmholtz capacitance 105
Helmbholtz double layer 105, 155
Helmholtz model 99, 103
heterogeneous catalyst 95, 368

high-temperature fuel cell (HTFC)
421-423

high-temperature PEMFC 419

Hull cell 338, 339

hybrid capacitor 432

hybrid electric vehicles (HEVs)

432

409

hybrid supercapacitors

hydration energy 324

hydride 280, 297, 341, 345, 439-442

hydrocarbon 369, 438

hydrogenation 91, 369

hydrogen attack 299

hydrogen economy 91, 436

hydrogen embrittlement (HE) 270, 297,
323,325

hydrogen evolution reaction (HER)
67,393

hydrogen-induced blistering 299

hydrogen storage 410, 436, 437, 439

hydronium 20, 77, 79, 279, 297

hydrophilic 220, 376, 383

hydrophobic 220, 376, 407

14, 52,

1

Ilkovic equation 38

immunity 239, 245, 249, 252, 263, 308
impedance 6, 196
impedance modulus 196

impressed-current cathodic protection
(ICCP) 310
indicator electrodes 20



induced codeposition 350, 357

inductance 195

inhibitor 252, 285, 288, 289, 295, 297, 304,
313-315, 320, 338, 393

inner Helmholtz plane (IHP) 104

inner-sphere charge transfer 65

interface 1-6, 25,27, 37, 54, 61, 68, 105,
128-130, 139, 207, 230, 269, 282, 298,
299, 303, 327, 341, 342, 357, 364—365,
382, 383, 414

intergranular corrosion 293

intermediate 53, 59, 60, 66, 69, 72, 73, 90,
94, 96, 124, 127, 146, 202, 225, 245,
247, 351, 365, 369, 370, 441

intermetallic hydride 441, 442

internal combustion engine (ICE) 390

interphacial tension 114

interphase 6, 10, 12-14, 17, 30-33, 36, 37,
51, 59-61, 63-66, 97-101, 103,
105-107, 109-117, 119, 121, 139, 145,
148, 151, 153-157, 162-167, 171, 189,
195-197, 199, 219, 220, 222, 331, 333,
346, 350-352, 354, 431, 434

interstitial hydrides 441

ion current rectification 381

ion—ion interactions 102, 124

ionic liquids 406, 407

ionic strength 101, 232-234

iron 15,91, 229, 231, 245, 249, 250, 256,
258-260, 262-264, 286, 288, 292, 306,
309, 318, 319, 368, 441

isoelectric point 360

k

Kelvin equation 365
kinematic viscosity 40, 41

/

Langmuir isotherm
152, 190, 191

Laplace operator 167

lead—acid battery 389, 397

Leclanché cell 389, 392-395, 402, 405, 411

limiting current density 3, 4, 30, 31, 41-43,
51, 159, 160, 175, 176, 223, 262, 263,

123, 125, 126, 130, 131,

326, 342, 370

linear polarization resistance (LPR) 272,
277

linear potential sweep 36, 181, 184—-186,
188,272

linear sweep voltammetry (LSV) 181

lithium—air 408

Index

lithium—iodine solid-state battery 395

lithium-ion battery (LIB) 402

lithium-thionyl chloride battery 393, 394

localized corrosion 231, 267, 272, 275, 277,
279, 286, 289

localized electrochemical deposition (LECD)
373

low-temperature PEMFCs 419

Luggin capillary 18, 19, 21, 23, 24, 52

m

Marcus theory 61, 63, 64

mass-transport limitation 1, 2, 6, 30, 51, 56,
77, 88, 89, 138, 159, 160, 163, 255,
330, 333, 336, 342, 347, 357, 371

mass-transport-limited current 2, 4, 31, 35,
42,43, 84, 160, 218, 224, 262, 333

mean activity coefficient 101, 233, 234

mechanical equilibrium 115

melting point 341, 344, 345, 365, 367, 368,
422

meniscus-confined electrodeposition
(MCED) 375,376

mercury 37-39, 61, 64, 67, 69, 86, 87, 89,
92,95, 98,107,111, 114-117, 119,
139, 147, 404

metal—air batteries

metallic coatings

408

317-319, 352

408

microbiological corrosion (MIC) 227, 305

microelectrode 34, 174-178, 285, 370, 374

micro-electromechanical systems (MEMS)
324

micropipette

Mg-—air batteries

374, 375

migrating corrosion inhibitors 315

migration 30, 184, 360, 361, 379

mixed inhibitor 315

mixed-potential theory 252, 255, 257, 258,
263, 355

molten carbonate fuel cell MCFC) 422

monolayer 27, 85, 86, 90, 93, 111, 123, 124,
128, 135, 137, 141, 148, 222, 383

n

Nafion 416,417, 424
nanoelectrochemistry 379
nanoelectrode 379-381
nanoparticle 353, 363, 366, 370, 405
nanopipette 381-383
nanotechnology 363, 364, 416, 442
Nernst diffusion layer 3, 31, 35, 160, 167,
168,174, 218

449



450

Index

Nernst equation 5, 12, 15, 20, 49, 73, 74, 76,
78,138, 152, 169, 186, 192, 235, 236,
241-243, 247, 250, 251, 273, 280, 348,
390

neutral species 59, 87, 89, 112, 121, 152

11, 49, 91, 106, 150, 266, 368, 399,

441

nickel-cadmium battery 398

nickel-metal hydride battery (NiMH) 401

noble metal 93, 149, 236, 273, 295, 297,
315, 327,423

nonaqueous solution 64, 166, 343

nonpolarizable electrode 5,49

normal hydrogen electrode (NHE) 13

normal-pulse polarography (NPP) 39

Nyquist diagram 198, 200

nickel

(o]
Ohmic resistance 197,417
open-circuit potential (OCP) 255, 272, 392

organic coatings 210, 285, 303, 317

organic inhibitors 314
outer Helmholtz plane (OHP) 104, 105, 109
outer-sphere charge transfer 61, 64, 65, 351

overpotential 49-53, 55-58, 63, 64, 71,
73-75,77,88-91, 93, 95, 136, 163,
164, 166, 171, 186, 187, 203, 205, 238,
252, 254, 255, 262, 277, 280, 326, 331,
337, 338, 343, 347, 355, 376, 396, 408,
423

overpotential deposition (OPD) 136

oxidation reaction 15, 45, 228, 236, 238,
239, 255, 257, 282, 290, 354, 355

oxide 93,227,231, 248, 266, 269, 270, 288,
303, 336, 358, 364, 368, 420

oxide film theory 269

oxygen evolution reaction (OER) 91, 92

oxygen reduction reaction (ORR) 290

2]

palladium 91, 220, 223, 282, 441

partial pressure 235, 241, 243, 244, 280,
287, 304

passivating inhibitor 314, 315

passivation 181, 239, 245, 252, 264, 266,
267, 269, 273, 276, 287, 289, 312, 317

passivity 239, 245, 249, 252, 264—267, 269,
270, 273

permeation flux 280, 284

permittivity 99, 102, 106, 210, 402, 428

phase shift 196, 204

phosphatizing 318

phosphoric acid fuel cell (PAFC)

physical electrochemistry 1

physical vapor deposition (PVD) 319, 324

pickling 265, 297

pitting corrosion 52, 268, 276, 291, 316

platinum 2, 14, 20, 27, 84, 89-91, 93, 95,
106, 142, 223

plug-in hybrid electric vehicles (PHEVs)
409

poison 282, 314

polarity 64, 346, 410, 430

polarizable interface 4, 5, 37

polarization curve 255, 266-268, 273, 275,
276, 289, 302, 418

polarization resistance
256, 275, 277

polarization tests 273

polarography 37, 39, 99

412,413

56, 207, 210, 255,

polymer electrolyte membrane (PEM) 416
polymer electrolyte membrane fuel cell, see

proton exchange membrane fuel cell
porous gas diffusion electrodes 423
potential drop 11, 18, 19, 21-24, 35, 37
potential of zero charge 87, 89, 93, 96, 99,

100, 102-104, 106, 113, 119, 138,

148-151, 153, 154, 313, 338
potential-pH diagram, see Pourbaix diagrams
potential sweep rate 135

potentiostat 34, 37, 45, 276-279, 282, 283,
357

potentiostatic 33-35, 37, 172, 181, 188,
276,278,279

Pourbaix diagrams 239, 242-245, 247-249,
252

power density 387, 391, 396, 398

pressure—composition isotherms 439

388, 392, 394, 397, 401

primary current distribution 329, 330, 335,
357

primary passivation potential

primary batteries

266

primary reference electrode 13,19

267,268, 312

proton exchange membrane fuel cell
(PEMEC) 413,418

pseudocapacitance 127, 138, 150, 190, 191,
430

pseudocapacitors

pulse plating 341

128,197, 202

protection potential

432

pure capacitor
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quartz crystal microbalance
222
quasi-equilibrium 69, 71, 72, 79, 92, 253

213, 214, 216,

r

Ragone plot 433

Randles equivalent circuit

rate constant 3, 28, 55

rate-determining step (RDS) 68, 70

reaction order 74-77,79, 89, 90, 92,171

reaction rate 27, 34, 53, 54, 56, 60, 74, 77,
146, 253, 369

reciprocal Debye length 109

reducing agent 244, 352, 353, 355, 357, 358

reference electrode (RE) 2,5, 18-20, 22-25

refractory metal 344

repassivation potential, see protection
potential

6,198, 199, 204

resistance (Ohmic) overpotential 52

resistance polarization 253

resistor 34, 70, 129, 161, 162, 197, 199, 200,
202, 214, 277, 328, 330

resonance frequency 213,214,217, 218,
220, 221, 223

reversible cell 236

reversible electrode potential 236

reversible hydrogen electrode (RHE) 93,
327

reversible potential 5, 20, 49, 52, 55, 58, 72,
75,79, 90, 93-95, 135, 137, 138, 141,
204, 242, 244248, 258-260, 262, 273,
274, 331, 343, 348, 355, 390, 410

Reynolds number 40, 41, 382

rotating cone electrode (RConeE) 44

rotating cylinder electrode (RCylE) 272

rotating disk electrode (RDE) 40

rotating ring disc electrode (RRDE) 40, 45

roughness factor 184, 191, 218, 338, 425

S
Sand equation 172

Sauerbrey equation 216, 217

scanning electrochemical microscopy
(SECM) 285,379

scanning electron microscopy (SEM) 284,
298

scanning tunneling microscopy (STM)
285

scavengers

139,

314

secondary (rechargeable) batteries 389

Index

secondary current distribution 329-331,
333, 335, 357

secondary ion mass spectrometry (SIMS)
285

secondary reference electrode 19

selective leaching, see dealloying

self-ionization 234, 244

semi-infinite linear diffusion 39, 167, 168,
174, 175, 178, 184, 205

sensitization 293, 294

separators 396, 401-403, 430, 435

silver 20, 34, 59, 140, 216, 224, 264, 306, 327

single-crystal electrochemistry 135

single-step electrode reaction 54

slippage 219, 223

solid electrolyte 93, 405, 421

solid/electrolyte interphase (SEI) 394

solid oxide fuel cells (SOFC) 359, 413, 421

solid polymer electrolyte (SPE) 416

solution resistance 6, 17, 19, 22-24, 97,
176, 188, 197, 199, 328-330, 335, 370,
371, 425, 433

solvent reorganization energy 63, 64

specific conductivity 21, 176, 371

specific energy 387, 391, 393-397, 399, 400,
402, 404, 409, 410, 412, 415, 429, 430,
433

specific power 387, 429, 433

specific resistivity 329, 330, 332

square-wave polarography (SWP) 39

standard chemical potential 13, 247, 248,
251

standard electrochemical Gibbs free energy
29, 54, 60

standard Gibbs energy 155, 191

standard hydrogen electrode (SHE)
14, 232, 392

standard potential 5, 14, 37, 39, 49, 74, 94,
131, 136, 138, 185, 186, 191, 236, 239,
243, 247, 251, 260, 262, 326, 327, 332,
338, 349, 350, 390, 399

static-dropping mercury electrode (SDME)
39

Stern—Geary coefficient (SGC) 256

103-106, 360

236, 242, 243

5,13,

Stern model
stoichiometric coefficient
Stokes—Einstein law 282
stored charge density 99
stress corrosion cracking (SCC) 270, 300
207, 388, 428-432
supercapattery 432

supercapacitor
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surface concentration 3,5, 33,69, 111, 128,
172, 185, 192, 280, 284, 342, 347, 366

surface coverage 69, 72,73, 90, 155, 157,
191, 314, 340, 353

surface energy 297, 364, 368, 376, 383

surface excess 109-114, 118, 119

surface tension 37,111-119, 364, 382, 383

sweep rate 135, 138, 181, 182, 186, 187, 189

symmetry factor 29, 54-57, 59, 64, 67, 69,
72,79, 88,90, 252-255, 352

t

Tafel constant 277

Tafel equation 52, 53, 61, 252, 256, 258,
272,274

Tafel extrapolation 255, 256, 272, 275, 277

Tafel slope 39,49, 52, 56-58, 68, 71-73, 77,
79, 81, 88-90, 92, 187, 203, 210, 256,
258, 260, 275, 315, 316, 331, 347, 355

Teflon 40, 416, 419

Temkin isotherm 127

thermodynamic equilibrium 115, 340, 383,
440

thermodynamics 1, 15, 37, 74, 79, 102, 135,
136, 145, 148, 232, 390

three-electrode setup 18

throwing power 137, 313, 324, 326, 332,
334, 343

time constant 4, 130, 162, 165, 198, 202,
206, 207, 380, 428, 429, 432, 433

titanium 91, 140, 273, 276, 305, 310, 318,
368, 441

transfer coefficient 29, 67-69, 72, 73,77,
79, 81, 88, 90, 92, 187, 255, 347

transition-state theory 29, 53, 253, 254

two-electrode cell 6, 34, 45

u

ultramicroelectrode (UME) 174, 177, 370

uncompensated solution resistance 21-23,
36, 37, 89, 98, 163, 182, 184, 188, 189

underfilm corrosion, see filiform corrosion

underpotential deposition (UPD) 135, 136,
323

uniform corrosion 231, 272, 277, 286, 289

v
valve metal 93, 266
van't Hoff equation 439
vapor pressure 315, 365-368, 406,
417
vapor phase inhibitors, see volatile corrosion
inhibitors
viscosity 40, 217-222, 282, 289, 304
volatile corrosion inhibitors (VCIs) 315
volcano plot 369
voltammogram 139, 140, 142, 151, 181,
182, 185, 189, 191, 192
volumetric density 440

w

Wagner number 329, 330, 333, 335

Warburg impedance 160, 161, 163, 166,

203, 205-207

28,78, 84,91, 104-106, 145, 146, 148,

152, 153, 155-157, 210, 222, 243-245,

248, 250, 286, 289, 294, 301, 306, 310,

358, 360, 368-370, 382, 417, 419-421,

424, 436-438

wetting 115, 116, 383, 406

work function 96, 138, 151, 152, 360

working electrode (WE) 17-22, 24, 33, 52,
80, 87, 93, 210, 220, 255, 272, 277,
279, 286, 328, 379

water

X
X-ray diffraction (XRD) 285
X-ray photoelectron spectroscopy (XPS)

285
y
Young-Laplace equation 114-116,
383
Young’s equation 383
z
zero-resistance ammeter (ZRA) 272,277,

278
zeta potential 105, 360

Zn-—air batteries 408



