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Clay Mineralogy

Chapter 2.12

Products of Weathering

Granite Basalt
Coarse-grained Fine-grained
Na-Feldspar Ca-Feldspar
Na(AlSi,Og) Ca(Al,Si,0p)
Easily
K-Feldspar Weathered | Na-Feldspar
K(AISi,0p) Minerals Na(AISi,Op)
Quartz Olivine
sio, (Mg,Fe),SiO,
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Products of Weathering

Lower resistance Crystallization at
to weathering higher temperature
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Bowen's Reaction Series

Holtz & Kovacs, 1981

O and /"7 = Oxygens O and @ = Silicons
si si Silica Tetrahedron
(c)
@] Oxygens in plane above silicons
. Silicons
(7] Oxygens linked to form network

_— Outline of bases of silica tetrahedra

— Outline of hexagonal silica network (two
dimensional) ; also indicates bonds from
silicons to oxygens in lower plane (fourth
bond from each silicon is perpendicular to
plane of paper)
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Holtz & Kovacs, 1981
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(b)
Qand ' = Hydroxylsor @ Aluminums, magnesiums, etc
oxygens
Gibbsite
3( )6 Al Al Aluminum Octahedron

Brucite
Mg3(OH),

) Hydroxyls in upper plane

® Aluminums

o Vacant octahedral positions
(would be filled in brucite 1ayer)

©) Hydroxyls in lower plane

Outline of those faces of
= alumina octahedra parallel
to lower plane of hydroxyls
Outline of those faces of
vacant octahedra parallel
to lower plane of hydroxyls
Bonds from aluminums to
hydroxyls (6 from each
aluminum)

Kaolinite

Si
hydrogen Al *
bonding S | 0.72 nm
=N

Specific surface = 15 m?/g
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Montmorillonite

nH,0
layersand & -
exchangeable
cations

Specific surface = 800 m?/g

lllite

Specific surface = 80 m?3/g
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Oxygen or Hydroxyl Q @ Various cations
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Repeated to form a sheet

Tevahodral /N

Stacked in ionic and covalent bonding to form layers

1:1 semi-basic UHRE g 2:1 semi-basic unit

Stacked in various ways Stacked in various ways
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Kaolinite  Halloysite Pyrophyllite Smectite Vermiculite llite Chlorite  Mixed Layer
(Montmorillonite)

[ Octahedral

/
\/

Mitchell, 1993
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