A
Absolute reaction rate 347
Absolute zero 15
Abnormal molecular mass 250
Absorption co-cfficient 353
Absolute velocities of ions 398
Absolute zero of temperature 17
Acid-base titrations.
conductomertic 399-403
potentiometric 444-440
Acid-basc catalysis 375
Acids- base equilibria 4353
Arrhenius theory 453
Bronsted-Lowry concept 454
Lewis concept 456
Actinometers 159
Activated complex 340
Activation energy 337
Activity 263
Activity co-efficient 203
Adhesion and cohesion 85
Adiabatic process 141
Adiabatic expansion of a gas 138
Absorption 507
Adsorption 507
physical 508
chemical 508
enthalpy 513
nature 508
from solution 519
on liquid surface 13
on solid surface 510
Adsorption isotherm
BET 514
Freundlich 519
Gibbs 517
Langmuir 510
Allotropy 293
Alloys. binary 296
Amagat's curves 37
Amalgam cells 414
Ammonia synthesis 276
Ammonium hydrosulphlde,
dissociation 271
Amphoteric clectrolytes 491
Andrews' experiment with
carbon dioxide 44
Aniline hydrochloride, hydrolysis 220
Arrhenious equation 337
Asymmetric effect 393
Association and distribution law 217
Autocatalysis 362
Autoretardation 362

Average velocities of gas

INDEX

molecules 31
Avogadro’s law 17
Avogadro number 35

determination of 35
Azeotropic mixtures 302

B
Band theory of metals 110
Barium sulphate, solubility 402

Beckmann thermometer 235
for boiling point elevation 2
for freezing point

depression 238
Beer's law 351
Beer-Lambert law 352

Berkeley and Hartley's

method lor osmotic pressure 244
BET isotherm 514
Bimolecular reactions 345,362
Binary liquid mixtures, distillation 299
Birklende and Eide process 274
Boiling point clevation of liquid 23]

Boltzman constant 189
Bomb calorimeter 146
Bond energies 161
Boyle's law 12

from kinetic theory 68
Bra.gg's method of X-ray

analysis 102-105
Bredig's method of preparing

colloids 528
Bravais lattice 100
Bronsted-Bjerrum theory 454

Brownian movement 36

Bubble-cap 301
Buffer solution 478
capacity 483
examples of action 479
mechanism 479
uses 478
Buoyancy method 62

determining molecular mass 57

&
Cadmium cell 414
Calcium carbonate, dissociation 271
Calomel électrode 419
Calorimeter 146
Cane sugar- inversion 230
Capillary rise method for surface
tension 85
Carnot's cycle
Cascade method of liquifying
gases 54

Catalysis
definition 366
acid-base 375
adsorption theary 372
catalytic poisons 371
catalytic promoters 371
characteristics of catalysts 368
energy changes 370
cnzymes 376
heterogeneous 367
homogeneous 367
intermediate compound
theory 372
mechanism 371, 375, 377
types 366
Cell constant 389
determination 290
Cells
amalgam 415
concentration 439-443
Galvanic or Voltuic 410
potential 411
irreversible 412
reversible 412
standard 412
storage, 413, 447
Weston 414’
Change of state 43
Charle's law 15
Chain reactions 348
hydrogen-halogen 349
branching chains 350
hydrogen-oxygen 350
Chemical equilibrium 255
effect of concentration
change 272
effect of adding inert gas 275
thermodynamic derivation 280
effect of pressure 273
effect of temperature 273
Chemical potential 287
Chemical shift 564
Chemiluminescence 356
Chemisorption 508
Chromatography 520
Clapeyron equation 197
Clapeyron-Clausius equation 199
Coagulation of colloids 536
Colligative properties of
solutions 226
Collision theory 339
Colioidal arsenious sulphide 526
electrolytes 538
ferric hydroxide 526



gold 526
particles size and shape 526
suiphar 527
silver bromide 526
Colloids 528
classification 524
coagulation 536
importance 541
preparation, 525-528
properties 531
Colloidal electrolytes 538
Combustion, heat of 145, 146

471. 498
494
504
335
286

Common ion effect
Complex ions
cquilibria
Complex reaction
Component. definition

Compressibility of gases 38
Concentration cell 439-443
Conditions of equilibrium 192
Conductance cells 389

379
385

Conductance
electrolytic solution

malar 386
ratio 392
specific 386

at infinite dilution 391
experimental determination 388

water -390
Conduction band 110
Conductors 109, 110

n-type 112

p-type 112
Conductometric measurements,

applications 399
Conductometric titration 399-403
Conductance ratio 392
Conjugate acid and base 454
Consecutive reactions 355
Conservation of energy 120

Consolute temperatures 304, 306
Cocling curves 296
Constant, universal gas 19
Constant boiling mixtures 303

Continuity of state 50

Corresponding states, law 51
Cotrell's method of boiling

point elevation 236
Coulometers 383

Criteria of chemical equilibrium 262
Critical constants and
van der Waals equation
Critical isotherm
Critical phenomena
determination of
pressure
temperature

48
39
45
46
45

45

volume 45
Critical solution temperature 303
Cryohydrate 297
Cryohydric point 297
Cryoscopy
Crystals 96

bonding in crystals 96

ionic bonding 96

molecular bonding 96

network bonding 96

metallic bonding 97
Crystal lattice 96-98
Crystal structure, X-ray 103
Crystal symmetry 100
Crystal systems 112
Crystals and binding forces 96
Cubic crystals, structure of 105-106
Cyclic process 129

D
Dalton's law of partial pressure 22
Daniell cell 418

Debye-Huckel-Onsagar equation 393
Debye's equation of specific

heats 118, 188
Decomposition potential 450
Defect solids 113
intrinsic defect 113
extrinsic defect 113
point defect 113
line defect 113-114
plane defect 11-112
substitutional defect 114
vacancy defect 114
interstitial defect 114
Frenkel defect 114
Schottky defect 114
non-stoichiometric defect 115
colo, centers 115
Degree of dissociation 66
Degree of freedom
gas molecules 72
in phase rule 286
Degree of ionization 392
Demagnetization, adiabatic 56
Density of gases 57
Density, abnormal 64
Depression of freezing point 237
measurement 237

thermodynamic derivation 240
determination of molecular

mass 57
Dialysis and electrodialysis 529
Diamond structure 97
Diameter, molecular 22
Differential manometer 229
Diffusion current 450

Diffusion of gascs
Dilution law, Ostwald's
Dipole moments
Dilute solution

Dissociation and distribution

Dissociation of
weak electrolytes
ammonium chlonide
constant of water
calcium carbonate
hydrogen iodide
nitrogen tetroxide

391,

phosphorous pentachloride
weak acids and weak bases

Distillation of binary liquid
mixtures
completely immiscible

partly miscible liquid pairs

fractional
Distribution law

applications

deviations

and solvent extraction
Distribution of velocities
Dorn effect

Dropping electrode, mercury

Dulong and Petit's law
Dumas method
Dystectic

E

Efficiency of thermodynamic

cycles
Electrical double layer

Electrical work and free cnergy

Electrochemical cells
Electrode equation,
Nemst's theory
Electromative force (emf)

measurement

origin

applications
Electrode

Ag-AgCl

amalgam

anode

cathode

calomel

glass

hydrogen

gas .

reversible

irreversible

411, 426,

417,

14
465
547
226
218

392

65
457
256
267
264
267
466

219
299
300
301
216
220
217
222

30
534
450
117

58
299

172
535
433
410

435
411
413
411
445

419
415
410
411
419
430
462
417
412
412

notation and sign convention 420

standard potential
quinhydrone
metal-metal ion
metal-insoluhle salt

432,

412
463

416

410



oxidation-reduction
Electrode potential and free
energy
Electrode potential and enthalpy
Electron affinity
Electro-kinetic phenomena
Electrolysis
Electrolytes
amphoteric
colloidal
strong
weak
Electrolytic conduction
mechanism
Electrokinetic phenomenon
" Electrokinetic potential
~ Electromagnetic spectra
Electroosmosis
Electrophoresis
Electrophoretic effect
" Elementary reaction
Elevation of boiling point
measurement
thermodynamic derivation
determination of molecular
mass
Emulsions
preparation
© Emulsifier
Endothermic process
Energics, activation of
Energy diagram, potential
Equipartition of energies
Enthalpy
ionization
vaporization
Entropy
change in ideal gas
change in reversible process
change in ireversible process
total change in system and
surrounding
change in physical process
of mixing
and molecular chaos
and equilibrium
and randomness
calculation of
absolute value of
and probability of
Equation of state
of corresponding states
ideal gas
kinetic
) van der Waals
Equilibrium
Equilibrium constant

4106

437
438
165
535
381

491
538
391
379
379
381
534
335
555
534
534
394
342
231
235
233

238
539
540
539
143
337
370

69
143
156

80
177
182
179
180

181
184
186
188
182
189
187
186
189

- 43

51

14
28
255
257

calculation

264
determination 262
and dynamic 256
and frec energy * 276
effect of concentration 272
effect of temperature 273
effect of pressure 273
effect of adding inert gas 275
effect of adding catalyst 276
homogeneous 264
hetlerogeneous 270
in solution 269
law 257
liquid-liquid 299, 302
liquid-vapour 287
solid-liquid 216
thermodynamic derviation 278
Equipantition of energy 72
principle of - 72
Ester, hydrolysis 333
Eutectic mixture 294
Eutectic point 294
Exothermic process 143
Explosion limit 350
Explosive reactions 350
Extensive property 122
Extifiction co-efficient 353
Extraction, distribution law 222
Extrinsic semiconductor 111
F :
Factors affecting reaction rates 312
Faraday (F) 384
Faraday's law of electrolysis 381
Fermi level 110
Films, surface 515
First-order reaction 319
First law of thermodynamics 120
Flourescence 354,355
Foam, 525, 538
Forbidden band 110
Formation constant 503
Fractionating column 301
Free-energy and
work function 190
equilibrium 192. 197, 273
electrochemical work 433
spontaneily 192
direction of chemical change 192
temperature, pressure 194
e.m.f, 433
Free path, mean 20
Free radicals 348, 354
Freedom. degree of,
in kinetig theory 72
in phase rule 286
Freezing point depression 220, 2

Frequency of collision 34
Frequency factor 337
Freundlich's adsorption isotherm 519

Fuel cell 448
G
Galvanic or Vohaic cells 410
types 439
Gas constant, universal 18
Gas densities and molecular mass 57
Gas laws 12
Boyle 12
Charles 15
Avogadro 17
Graham's law of diffusion 21
ideal 18
Gaseous dissociation 65
Gaseous equilibria 260
Gases, compressibility 38
equation in calculation
involving gases 20
diffusion 21
kinetic theory 24
liquefaction 43
specific heat 68
viscosity 33
Gay-Lussac's law 15
from kinetic theory 68
Gas-solid reactions 36!
Gel 537
Gibb’s adsorption isotherm 517
Gibb's free energy 190
significance 191
Gibbs-Helmoholtz equation 196

Glass ) 3

Glass electrode 430
Graham's law of diffusion 21
Graphite, crystal structure 97
Grotthus law 356
Guggenheim method 328,331
H
Half-cells 415
Half-lives
first-order reaction 321
second-order reaction 325
Half-wave potential 450
Heat engine 172
principle 173
efficiency 173
Heat of
atumization 160
combustion 145, 146
dilution I5d
formation 153
fusion. latent heat 160
neutralization 158



Heat of reaction
determination
al constant pressure and
volume

Heat of solution
integral
differential

Heal capacity

Heat capacity and kinetic theory
experimental determination

of gases
of solids
Heat content
Helmholtz's free enecrgy
significance
and maximum work

Henderson-Hasselbalch equation 479
Henry's law 207
validity 208
limitation 207
Hess's law 149
Heterogeneous reactions 361
Heterogeneous catalysis 360, 363
Hoftman's method 60
Hole concept in conduction 112
Homogencous catalysis 367
Homogeneous equilibrium in
gascous system 204
Homogencous equilibria in
liquid systems 269
Hydrogen - halogen reaction 349
clectrode 417. 462
iodide, decomposition 267
ion conceniration 458
peroxide, decomposition 311
Hydrolysis cane sugar 230
Hydrolysis ethyl acetate 269
Hydrolysis aniline hydrochloride
220
I
Ideal gas L]
Ideal solutions 211
Indicators. adsorption 474
for neutralization
reactions 472-478
Indices, Miller's law of 102
Infrared spectroscopy 556
Insulator 109-110
Intensity factor 287
Intensive property 122
Interface 515
gas-liquid 515
Interfacial tension 539
Intrinsic semiconductor 111
Intermolecular forces 4

fome interaction

145, 162

146

145
156
157
137
134

65

68

04
117
143
190
196
196

¥}

van der Waals forces )
dipole-dipole interaction 0
induceddipole-induced dipole
mteraction

dispersive forces

hydrogen bonding

6
7
8
Inversion temperature, 48

lonic atmosphere 393
lonic conductances in water
at infinute dilution 391
lonic migration 395
lonic mobulities 397
lonization constant of water 457
lonic product of water 457
Irreversible cell 412
Isoelectric point 534
[solation method 327
Isomorphism 118
Isotonic 249
J
Joule's experiment 55.138
Joule-Thomson co-efficient 55
effect 138
Junction potential, liquid 439
K
Kelvin scale . 15
Kinetic theory of gases 3
Kinetics of chemical change 309
Kirchoff's law (equation) 155
Kohlrausch’s law 395
Kundt's apparatus 12
L
Lambert's law 354

Langmuir's adsorption isotherm 510
Latent heat of vaporization 80

Lattice point 97-98
Lattice enthalpy - 165
Laue, Max von 104
Law of
constant heat summation 149
corresponding state 43
distribution 216
Dulong and Petit 118
independent ionic
mobilitics 395
tsomorphism 118
Lavoisier and Laplace 149

partial pressure 12
photochemistry 356
photochemical equivalence 356

rational indices.
Miller's 102. 103
rectilincar diameter 48

149

thermochemistry

Laws of electrolysis, Faraday's 381
Lead accumulator 447
Leclanche’s cell 447
Le Chatelier-Braun principle 271
Lewis and Rundall 187
Limitting current 450
Lirdemann’s mechanism 345
Liquefaction of gases 52
principle 32
method 53
use of freezing mixture 53
cooling by evaporation 54
adiabatic expansion 54
Joule-Thompson effect 55
adiabatic demagnetization 36
uscs 57
Liquid crystal B1IS
nematic liquid crystal 115
smectic liquid crystal 115
cholesteric liquid crystal 115
Liquid-liquid potential 439
Liquid state 77
Liquid-liquid solution 209
Liquid
surface tension 83
structure of 92
vapaur pressure of 77
viscosity of 89
Lock and key model of
cnzyme Kinclics 378
Lodges's law 397
Lowering of freezing point 237
measurement 240
thermodynamic derivation 238
Lowering of vapour pressure 226
measurement 229
molar mass from lowering
of vapour pressure 228
Luminescence 355
Lyophillic colloids 529
Lyophobic colloids 529
M
Mass spectrometry 553
principle 553
applications 554
Maximum work 129

Maxwell's distribution equation 30
Mean free path 32
Mean velocities of gas molecules 31

Membrane semi-permeable 242
Membrane solution theory 242
Metallic bond 96.97
Mecthod of limiting density 03
Mecthylethy] ketone-water

system 305
Metastable equitibrium 292



Miller's indices
Minimum boiling point
Mobilfty of ions
Mitscherlich’s law
Mole fraction
Molality
Molarity
Molar depression of freczing
points
Molar elevation of boiling
points
Molar extinction co-efficient
Molar heat capacity
Molar volume
Moiecular association
Molecular dissociation
Molecular diameters
masscs
velocities
Molecularity of reaction
Molecular steve theory

102
303
397
118
23,203
203
203

237
231

354
134

68,69 |

64
65

Molecular masses from density

measurement
Maving boundary method
Most probable velocity 31

N

Negative catalysis
Nernst's distribution law

kinetic theory
Nernst's equation for

electrode
Nicotine-water system
N,O; decomposition
Nitrogen tetroxide,

dissociation
Non-spontaneous process
Non-ideal solution
Normuality
NMR spectra

chemical shift

0]
One companent system
sulphur
phosphbrus
water
Optical activity
Order of reactions
determination
Osmometer
static osmomeler
dynamic osmometer
Osmosis
methanism
Osmotic pressure
definition
determuination

57
400

366
216
216

411, 426, 435

305
328

255,264

171
211
204
561
S04

2860
290
292

288

313-314
326-328
244
244
245
241
242
241
241
243

laws 246-247
relative 248
importance 252
and molar mass 246

thermodynamic derivation . 247

Ostwald's dilution law 405
Ostwald viscometer 90
Overvoltage 448
Oxidation-reduction
potential 415,421
P
Parachor 543
application 544
Patial pressures, Dalton’s law of 22

Partial differential 132
Partition co-efticient 216
Permanent gases 44

Persorption, 537
Peptization 537
Pfeffer's experiment on osmotic
pressure 243
pH 430, 458
determinations 430, 462
salt solutions 485-491
buffer solution 478
weak acids 467
weak bases 469
pH-meter 430
Phase 284, 285
definition 285
equilibria 264
rule 287
deduction © 287
Phenol-water system 304
Phosphorous system 293
Phosphorescence 354
PCl; dissociation 267

Photochemical equivalence, law 356
Photochcmistry 351
Photosensitized reactions 359
Photosynthesis 360
Planck, M. 187
Plasma 1
Plasmolysis 249
Poggendorf’s compensation

method 413

Poiseuille's equation 89
Poisons, catalytic, 352
Polarization 450
Polarization and decomposition 449
Polarograph 450
Porous-plug experiment 55
Potential energy diagram 370
Potential, liquid junction 439
Potentials. standard clectrode 412

Potentiometer, principle 413

Potentiometric titrations 444-446
Powder method of x-ray

analysis 108

applications 109
Precipitation reactions 501
Probability factor 340, 348
Process. reversible and

irreversible 127
Promoters, catalytic 371
Proton counting 562

Proton theory of acids and bases 454

Q
Quantum yield 356
determination 57
Quinhydrone electrode 432,463
R
R (universal gas constant) 18
Radiation chemistry 360
Raoult's Taw 227
derivation 229
Rate determining step 343
Reaction isochore 281
Reaction
chain 348
consecutive 335
first-order 319
second-order 323
third-orde 334
zero-order 318
mechanism 341
pseudo-unimolecular 330
reversible 255, 334
rate 309
rate law 313
unimolecular 342,346
Real gases, beheviour of 37
Reversible cells 412

Regnault's method of determination

of molecular mass 58
Relative osmotic pressure 248
Root-mean-square velocity 25
)

Salt bridge 439
Salts hydrolysis 484
Self-ionization of water 457
Second law of thermodynamics 173
Second order reaction 323
Sedimentation potential 534
Semiconductors 109, 110

intrinsic R

extrinsic 111
Semi-permeable membrane 242
Shape of colloidal particles 332
Single electrode potential 417



Size of colloidal particles

524

Sodium chloride crystals 107
Sol 525
preparation 527
Solid-liquid equilibria 216
Solid-hquid solution 212
Solid state 94
Solids, amorphous 94
Solubility 213
effect of temperature 214
Solubility of gases in water 205
of salts in water i 214
Solubility equilibria 494
and comunon ion effect 498
calculation from K 498
effect of pH 500
Solubility product 494
calculation from solubility 497
applications 502
Solid crystalline 94
methed of preparation 94
ceramic method 95
microwave synthesis 95
sol-gel method 95
precursor method =x 95
hydrothermal method 95
chenmtical vapour deposition 96
Solutions 202
definition 203
< _ypes 203
Solution of gases in liquids 205
elfect of temperature 205
effect of pressure 200
Henry's law 206
limitations 208
Solution of gases in solids 208
Solvent extraction 222
Solvent extrtraction 222
Sorption 507
Space lattice 97-98
Specific conductance 388
Specific heat of gases 64
of solids 117
Spectroscopy and molecular
structure 552
Spontaneous processes 171
Stability of colloids 536
Standard electrode potential 411
Stoke's law 355
Steam distillation 306
Streaming potential 534
Steric factor 340, 348
Strong electrolytes, theory of 39|
Structure of liquid 92
Sublimation ) 293
Sulphur, one component
system 286, 290
transition temperature of
Superconductor 109
506

Surface chemistry

Surface films 515
Surface pressure 515
Surface tengion 83

=

measurement of 5

capillary rise method 85
drop formgtion 87
of liquids - 83
and temperature 89
Surface unsaturation 506
Symmeiry in crystals 100
plane of symmetry:.. | 100
axix of symmétry 100
center of symmetry 100
Swelling 538
Systems
one component 288, 290
Iwo compaonents 294
Syneresis 537

T
t-c diagrams -J6-299, 303-305
Temperature influence on

reaction 337
Theory, Debye-Huckel, of
electrolyics 393
Thermochemical laws 149
Thermochemistry 143
Toricellian vacuum 78
Thermodynamics
first law 120
definition 125
mathematical definition 126
systems 121
second law 171
third law of 187
Thermodynamic derivation of
osmotic pressure 247
Thermodynamic potential 535
Thermodynamic processes 127
reversible 127
irreversible 127
isothermal 128
adiabatic 128
isochoric 128
isobaric 128
cyclic 129

Thermodynamic definition of C,,

and C, 135

relationship 136
Turation

conductomertic 399-403

polentiometric 444-446
Transference number 402

experimental determination

405-406

abnormal 498
factors affecting v 58
Hittorf"s method +05
Transition state theory 340. 347
Triethylamine-water sysiem 305

Triple point of water °f
Triple point of sulphur ‘
Trouton's rule
Trimethyisilane (TMS)
Two component systems
Tyndall effects

¥
%

. U
Ultra-microscope
Unimolecular reactions.
mechanism
Unit cell
Units of concentration
molarity
“molality
mole fraction
Universal gas constant

v
van der Waal's equation of state
constants
van’t Hoff's laws of osmotic
pressure
Vapour density measurements
(Dumas method)
Victor Meyer's method
Vapour pressure of liquids
and temperature
kinetic theary of
measurements
Vapour pressure theory of
Qsmosis
Velocity, average
Viscometer
Viscosity of liquids
Viscosity of gases
measurement of
and temperature
its importance

W
Water, conductance
Weston standard cell
Wheatstone's bridge
Work and its unit
Work of expansion
Work function

X
X-ray and crystal structure
powder method
applications
X-rays

z
Zero-order reaction
Zero-point energy
Zeta potentjal
Zwitter ions

195,

293

292
80
565

. 286

531

531

, 345

98
203
203
203
203

19

28
31

245

58
60
7
79

81

243
31
90
8

SR,

90
92
92

390
414
387
124
129
200

108
109
Ty

318

17
335
491



