
The Colloid Fraction of Soil
• Size – 1 µm in size (2 µm?)

• Surface Area

• Surface Charge (generally negative)
• Cation (and Anion) Adsorption







Types of Soil Colloids

• Crystalline silicate clays
– Phylosilicates → tetrahedral and octahedral crystal sheets

• Non-crystalline silicate clays (Andisols)
– Dominately amorphous clays (allophane and imogolite)

• Iron and aluminum oxides (Oxisols & …)
– Dominately gibbsite (Al-oxide) and goethite (Fe-oxide)

• Organic (humus) colloids (Histosols &…)
– Non-crystalline colloids dominated by long C-chain molecules
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Chemical Weathering
Process that changes minerals from their original 

composition to a new composition by:

• Hydrolysis – addition of a H+ to the structure
• Hydration – addition of a water molecule
• Oxidation / Reduction – gain or loss of an electron
• Dissolution / Carbonation – H+ from H2CO3



Composition of the Earth’s Crust
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Isomorphous Substitution 
• In the tetrahedra, Al3+ ions substitute for Si4+ 

ions
• In the octahedra, Fe2+, Mg2+ ions substitute for 

Al3+ or Fe3+
• This leaves some of the negative charge 

unbalanced
• K+, Na+, Ca2+, Mg2+ and other ions can be 

absorbed on the edges and between sheets to 
restore charge balance



The tetrahedral and octahedral 
sheets are the fundamental 

structural units of silicate clays

2 to 4 sheets can be 
stacked in sandwich-like 

arrangements (called 
layers) bound together by 

the sharing of oxygen 
atoms

The interlayer zones, 
binding the layers together 
is largely controlled by the 
nature of atom and charge 
combinations of the sheets 
forming the individual layers





Chemical Weathering: Process that changes minerals 
from their original composition to a new composition





Secondary phylosilicate mineral formation is not always from scratch, but is 
generally in a dynamic interaction with chemical weathering – ie transformation

Alteration versus Recrystallization
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