Cont ent s

Preface to the Fourth Edition xi

Preface to the First Edition Xiii

1. Dimensions and Units 1
1.1  Introduction /

1.2 Dimensions and Systems of Units 2
1.3 Fundamental Quantities 3
1.4 Derived Quantities 4
1.5 Conversions 9
1.6 Recommendations for Use of Units //
Exercises 15
References 17
Basic Chemical Calculations 18
2.1 Introduction /8
2.2 Mole, Atomic Mass and Molar Mass /8
2.3 Equivalent Mass 20
2.4  Solids 21
2.5 Liquids and Solutions 25
2.6  Important Physical Properties of Solutions 3/
2.7 Gases 35
2.8  Conclusion 50
Exercises 51
References 56
Material Balances without Chemical Reaction 58
3.1 Introduction 58
3.2 Process Flow Sheet 58
3.3 Material Balances 64
3.4  Graphical Solution of Problems 72
3.5 Recycling and Bypassing Operations 78
3.6 Material Balances of Unsteady-state Operations 86
Exercises 94
References 110
Material Balances Involving Chemical Reactions 112
4.1 Introduction /12
4.2 Equations for Chemical Reactions /72
4.3  Material Balances Involving Chemical Reactions /73
4.4  Definition of Terms 173
4.5  Generalized Approach for Solving Problems /76
4.6 Electrochemical Reactions /39
4.7 Recycling, Parallel and Bypassing Operations /41
4.8 Metallurgical Applications /53

Exercises 155



References 173

5. Energy Balances 176
5.1 Introduction 176
5.2 Energy and Thermochemistry /76
5.3 Energy Balances 177
5.4 Heat Capacity 181
5.5 Heat Capacity of Gases and Sensible Heat Changes in
Gases at Constant Pressure /82
5.6  Sensible Heat Changes in Liquids /94
5.7 Heat Capacity of Gaseous Mixtures 202
5.8 Heat Capacity of Liquid Mixtures 204
5.9 Latent Heats 205
5.10 Enthalpy Changes for Pure Substances and
their Mixtures in Ideal States 223
5.11 Equilibrium Flash Calculation of a Multicomponent System 243
5.12 Enthalpy Changes Accompanying Chemical Reactions 249
5.13 Absolute Enthalpy 253
5.14 Standard Heat of Reaction 258
5.15 Adiabatic Reactions 270
5.16 Thermochemistry of Mixing Processes 275
5.17 Dissolution of Solids 276
5.18 Liquid-liquid Mixture 278
5.19 Gas-liquid System 285
5.20 Heat of Solution by Partial Molal Quantities 288
5.21 Data Sources 292
Exercises 292
References 314

6. Stoichiometry and Unit Operations 318

6.1 Introduction 378

6.2 Distillation 378

6.3  Absorption and Stripping 321

6.4 Extraction and Leaching 325

6.5 Crystallization 333

6.6 Psychrometry 340

6.7 Drying 360

6.8 Evaporation 364

6.9 Less Conventional Operations 366
Exercises 370
References 387

7. Combustion 389

7.1 Introduction 389

7.2  Fuels 390

7.3  Calorific Values of Fuels 390

7.4 Coal 391

7.5 Liquid Fuels 397

7.6  Gaseous Fuels 403

7.7  Air Requirement and Flue Gases 407

7.8  Combustion Calculations 417
Exercises 448
References 461

8. Stoichiometry and Industrial Problems 462



8.1 Introduction 462
Exercises 511
References 540

9. Stoichiometry and Digital Computation
9.1 Introduction 542
9.2 Application/Justification 542
9.3  Analog Computation vs Digital Computation 543
9.4 Use of Programmable Calculators 544
9.5 Programming Languages 544
9.6  General Procedure 545
9.7 Applications of FORTRAN 545
9.8  Applications of Spreadsheet Software in
Stoichiometry 567
9.9  Applications of Mathematical Software in
Stoichiometry 571
9.10 Optimization 582
9.11 Control of Plant Operation with the
Help of a Computer 583
Exercises 583
References 585

Appendix [
Appendix 11
Appendix II1
Appendix IV
INDEX

542

587
593
597
620
628



