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Structure of a clay mineral crystal



0.72 nm
tetrahedral sheet

octahedral sheet

h
y
d

ro
g

e
n

 b
o

n
d

s

Clay mineral 1:1  (crystal)

caolinite



T

O

T 0.93 nm

v
a

n
 d

e
r 

W
a

a
ls

 f
o

rc
e

s
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pyrophillite, talc
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Acid condition

pKa = 5.0

Al(OH2)
+1

Si

Al

OH

OH 

H

OH 
+½

+½

Neutral condition

pKa = 7.0

(Al-OH-Si)+1/2

Si

Al

OH

OH

OH 

+½

-½

Alkaline condition

pKa = 9.5

Si-OH

Si

Al

OH

O 

OH 

-½

-½

+ 2OH-+ 2H+

Variable Charge and pH


