
Contents

1. Introduction 7

2. Instrumentation and methods used in electron optical investigations of clay mine-
rals and their admixtures 8

2.1. Equipment necessary for producing electron micrographs 8
2.1.1. Electron microscopes and accessories 8
2.1.2. Supporting films 9
2.1.3. Preparation techniques for specimen transmission 9
2.1.4. Preparation of replicas 10
2.1.5. Preparation for scanning electron microscopy 10

2.2. Treatment of sample material and preparation of specimens 11
2.2.1. Mineral separation and enrichment 11
2.2.2. Surface treatment of the specimen 12

2.3. Evaluation of electron micrographs 12
2.3.1. Counting and measuring methods 12
2.3.2. Mineral analysis 14
2.3.3. Genesis 15
2.3.4. Beneficiation and technological properties 1(>

3 . In terpre ta t ion of t h e e l e c t r o n m i c r o g r a p h s 17
3 . 1 . M o r p h o l o g y of c l a y m i n e r a l s a n d t h e i r a d m i x t u r e s i n e l e c t r o n m i c r o s c o p y . . . . 17

3 . 2 . T w o - l a y e r s i l i c a t e s ( 1 : 1 ) 23
3 . 2 . 1 . K a o l i n i t e , d i c k i t e , h a l l o y s i t e — d i o c t a h e d r a l 23
3 . 2 . 2 . S e r p e n t i n e m i n e r a l s : ( t r i o c t a h e d r a l ) C h r y s o t i l e , a n t i g o r i t e . g a r n i e r i t e (7 A ) . . . . 25

L'b3 . 3 . T h r e e - l a y e r s i l i c a t e s ( 2 : 1 )
3 . 3 . 1 . P y r o p h y J l i t e ( d i o c t a h e d r a l ) 2t>
3.3.2. Talc, garnierite (10 Â) —trioctahedral 27
3.3.3. Smectite (dioctahedral): Montmorillonite, beidellite, nontronite 27
3.3.4. Smectite (trioctahedral): Saponite, hectorite 29
3.3.5. Vermiculite (di- and trioctahedral) 30
3.3.6. Mica (dioctahedral): Muscovite, paragonite 30
3.3.7. Hydromica (dioctahedral): Hydromuscovite, illite, glauconitc. seladonite . . . . 31

3.4. Four-layer silicates (2:1:1) 32
3.4.1. Chlorite (dioctaedral with gibbsite layer) : Sudoite 32
3.4.2. Chlorite (trioctahedral) : Chlorite, pennine, clinochlore, prochlorite 32

3.5. Mixed-layer structures 33
3.5.1. Irregular mixed-layer structures: Montmorillonite-muscovite mixed-layer, kao-

linite-montmoriîlonite mixed-layer 33



Schriftenr. geol. Wiss. 25 (1986) HENNTNG/STÖRR, Electron micrographs

3.5.2. Regular mixed-layer structures : Rectorite (allevardite) 34

3.6. Tetrahedral layer-structures with chain-like units 34
3.6.1. Palygorskite (attapulgite) 34
3.6.2. Sepiolite (xylotile) 35

3.7. Admixtures 35
3.7.1. Iron and titanium minerals 35
3.7.2. Sulfates 26
3.7.3. Phosphates 38
3.7.4. Allophane 38
3.7.5. Opal-CT and amorphous silica 39
3.7.6. Carbonates 39

3.8. Clay rocks 39
3.8.1. Kaolins 39
3.8.2. Bentonites 40
3.8.3. Clayey sediments 41

References 42

Plates ol electron micrographs 45

Subject Index 343


