Contents

Preface—V

1

1.1
1.1.1
1.1.2
1.1.3
1.2
1.2.1
1.2.2
1.2.3
1.3
131
1.3.2
1.4
1.4.1
1.4.2
1.5
1.5.1
1.5.2
1.5.3

21
2.1.1
2.1.2
2.2
2.2.1
2.2.2
23
2341
2.3.2
2.4
2.4.1
2.4,2
2.5
2.5.1
2.5.2
2,53
2.6

Bibliografische Informationen
http://d-nb.info/1248680219

Thermodynamic basis —1

Specific heat capacity —1

Phenomenological description —1

Atomistic description—6

Contributions to ¢, —— 9

Derived thermodynamic potentials — 10

Enthalpy —10

Entropy — 14

Gibbs-free energy — 17

Thermoelectricity, thermocouples — 19
Phenomenological description — 19

Atomistic description — 22

Phases — 22

Some crystallography — 23

Phase transitions — 27

Phase diagrams — 31

Binary phase diagrams without intermediate compound — 32
Phase diagrams with intermediate compound — 43
Phase diagrams with three and more components — 48

Techniques — 76

Differential thermal analysis (DTA) — 78

DTA: technical details — 78

DTA: examples — 80

Thermogravimetry (TG) — 84

TG: technical details — 85

TG: examples — 85

Differential scanning calorimetry (DSC) — 89
DSC: technical details — 89

DSC: examples — 91

Evolved gas analysis (EGA) — 95

EGA: technical details — 95

EGA: examples — 97

Calibration of thermoanalytic devices — 101
Temperature calibration — 102

Sensitivity calibration — 104

Thermal resistance calibration ~— 109
Technical conditions for thermal analysis — 112

F HE
digitalisiert durch IONAL
‘B IOTHE


http://d-nb.info/1248680219

VIlI === Contents

2.6.1
2.6.2
2.6.3
2.6.4
2.7

2.7.1
2,7.2
2.7.3
2.8

2.8.1
2.8.2
2.8.3

3.1

3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.2

3.2.1
3.2.2
3.2.3
3.3

3341
3.3.2
3.3.3
3.3.4
3.3.5

A

C

Crucibles for thermal analysis — 112

Atmosphere — 117

Sample mass — 123

Temperature change rate — 125

Kinetics — 126

Introduction — 126

Rate laws — 128

Methods of kinetic analysis — 132
Thermodynamic modeling — 141

Calculation of thermodynamic equilibrium — 142
Simulation of thermoanalytic measurements — 148
Predominance diagrams — 154

Applications — 158

Characterization of raw materials — 158

Calcination of carbonates — 158

Annealing loss of oxides — 160

Stoichiometry of oxides —— 162

Hydrolysis of chalcogenides — 164

Purification of fluorides —— 168

Measurement of thermodynamic properties — 169
Melting points — 169

Specific heat capacity ¢, — 177

A thermodynamic dataset — 179

Determination of phase diagrams —- 182

Eutectic system: LiCl-KCl — 184

Eutectic system with rim solubility: KCI-KI — 188
System with intermediate compound: LiF-YF; — 190
System with intermediate compound: KCI-BaCl, —— 194
Missing data for a complex compound: Y;Al;0,, — 197

Symbols —- 201
Answers to problems — 203

Stability of oxides — 209

Bibliography — 233

Subject index — 249

Formula index — 255



