
CONTENTS 
Chapter 

I. Thermal Methods 

Historical review, 3; thermal methods available, 6; limita- 
tions of differential thermal analysis, 15; applicability of 
differential thermal analysis, 19; possible future develop- 
ment, 20; references, 20. 

11. Apparatus and Technique for Differential Thermal 
Analysis 23 

By R. C. MACKENZIE and B. D. MITCHELL 

General considerations. 23; components of apparatus, 24; 
representative types of apparatus, 39; technique. 48: 
interpretation of results, 56; correlation of results, 58; 
references, 60. 

111. Theory and Quantitative Use 

By E. C. SEWELL and D. B. HONEYBORNE 
Base-line and peak area, 66; limitations of mathematical 
model, 73; numerical results, 76; experimental, 81; unusual 
methods for quantitative interpretation of differential 
thermal curves, 86; shape, height and position of peaks, 
89; practical conclusions, 94; references, 95. 

IV. The Kzolin Minerals (Kandites) 

By D. A. HOLDRIDGE and F. VAUGHAN 

Historical, 99; structure, 101; differential thermal criteria, 
102; reaction kinetics in relation to  the differential' thermal 
analysis of kandites, 113; modification of differential 
thermal peaks, 11 6; differential thermal curves for 
kandites, 122; ball clays and fireclays, 130; quantitative 
estimation, 132; summary, 134; references, 135. 

V. The Montmorillonite Minerals (Smectites) 

Technique, 142; the smectite differential thermal curve, 143; 
.differential thermal analysis of smectite-organic complexes, 
157; identijication and estimation of smectites, 160; refer- 
ences. 162. 



x CONTENTS 

Chapter 
VI. The Mica Minerals 

By M. Mufioz TABOADELA and V. ALEIXANDRE FERRANDIS 

Classification of true micas, 166; classification of clay micas, 
169; effect of heat on clay micas and related minerals, 176; 
differential thermal curves. 181; dehydration curves, 184; 
analysis of mixtures containing micas. 186; summary. 187; 
references, 188. 

VII. The Vermiculite Minerals 

By G. F. WALKER and W. F. COLE 

The chemical formula of vermiculite, 191; the low- 
temperature peak system: 0-350°C. 192; the central region 
of the curve: 350-700°C, 200; the high-temperature peak 
system: 700-l,OOO°C, 202; batavite, 203; discussion, 204; 
references, 206. 

VIII. The Chlorite and Serpentine Minerals 

By S. CAILLBRE and S. HBNIN 
I .  T l ~ c  Chlorite Minerals: Structure, 207; thermobalancr 
curves, 209; differential thermal curves, 21 1 ; interpretation 
of the curve, 215; conclusions and summary, 218. 
11. The Serpentine and Related Minerals: Structure, 220; 
thermobalance curves, 221; differential thermal curves, 221; 
interpretation of the curve, 223: variability of the differen- 
tial thermal curve, 224; summary. 228; references, 229. 

IX. The Sepiolite and Palygorskite Minerals 

By S. CAILLBRE and S. HBNIN 
I .  The Sepiolite Minerals: Chemical composition, 231; 
thermobalance curves. 233; differential thermal curves, 234; 
interpretation of the curve, 236; experimental variation of 
the differential thermal curve. 237; summary, 238. 
11. The Pal?lgorskite Minerals: Structure and chemical com. 
position, 239; differential thermal curves, 240; interpreta- 
tion of the curve. 242; experimental variation of the 
differential thermal curve, 243; summary, 245; references, 
247 

X .  Clay Mineral Mixtures and Interstratified Minerals 

By W. F. COLE and J. S. HOSKING 
Artificial mixtures, 250; natural materials, 256; conclusions. 
27 1 ; references, 272. 

XI. The Silica Minerals 

By R. W. GRIMSHAW and A. L. ROBERTS 

Thermal inversions, 275; techniques, 278; detection of 
quartz, 280; quantitative determination of quartz, 281; 
conclusions for quartz, 287; cristobalite and tridymite, 288; 
general conclusions, 297; references. 297. 

Page 
165 



CONTENTS xi 

Chapter  Page  

XII. The Oxides of Iron, Aluminium and Manganese 299 

Oxides of iron, 299; oxides of aluminium, 311; oxides of 
manganese. 320; general conclusions, 324; references, 325. 

XIII. The Carbonate Minerals 
(with some notes on calcium and magnesium hydroxides) 

By T. L. WEBB and H. HEYSTEK 
General thermal behaviour of carbonates, 330; dserential 
thermal curves for carbonate minerals, 331; interpretation 
of differential thermal curves for carbonate minerals, 350; 
notes on calcium and magnesium hydroxides, 354; refer- 
ences, 357. 
A p p e n d i x  : Recommended techniques for use with carbonate 
minerals. 359; references, 363. 

XIV. Other Minerals 

Sulphides, 364; halides, 367; sulphates, 369; nitrates, 372; 
borates, 373; phosphates, 374; silicates, 375; references, 379. 
A p p e n d i r  (compiled by R. J. W. MCLAUGHLIN and R. C. 
MACKENZIE) : Sources of data, 379. 

I .  I XV. Differential Thermal Analysis using Controlled Atmo- 
sphere 

t 
1 By E. C. JONAS and R. E. GRIM 

Development of apparatus, 389; results obtained by 
controlled-atmosphere techniques, 393; summary, 402; 
references, 402. 

f 
i XVI. Carbonaceous Materials 

~ By R. W. GRIMSHAW and A. L. ROBERTS 

Origin and nature of carbonaceous materials, 404; suppres- 
sion of the exothermic effect, 406; complete combustion, 
411; identification of organic compounds, 414; references, 
416. 

I 

I XVII. Practical Applications 

Pedology and geology, 418; clay industries, 419; mining 
bdustries, 420; chemical industries, 421; conclusion, 423; 
references, 423. 


