
What are clay minerals?

Where do they come from?

What stories can they tell?



What are clay minerals?



Clay Minerals Serving the Global Environment

Biogeochemical cycling

Buffering capacity of the oceans

Natural containment of toxic materials

Clay Minerals Serving the Human Environment

Design of environmentally sound, cost-effective 

chemical and biological remediation strategies

Accurately assessing environmental and human health

risks from contaminants



The Importance of Size
-Limits of abrasion

-Limits of crystallite size

-Surface to volume ratio and 

consequential properties

-permanent charge 

-reactivity

-CEC 

-adsorption

-origin of life

-plasticity
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The tetrahedral sheet
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Using the 060
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Assembling a 2:1 clay mineral
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Classification of Phyllosilicates, 

Emphasis on Clay Minerals

1. Layer type:  1:1 or  2:1  (or  2:1 inverted ribbons)

2. Layer charge: from 0 to 2 & variable

3. Dioctahedral or trioctahedral

4. Chemical variations
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 VI = 0  IV = 0 

Mg6Si4O10(OH)2   Serpentines 
 

 VI = 0  IV = 0 

Al4Si4O10(OH)8   Kaolins 
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~10 Å

           VI = 0  IV = 1 

(K, Na)Al2(AlSi3)10(OH)2   Muscovite 
 

            VI = 0        IV = 1 

(K, Na)(Mg, Fe)3(AlSi3)10(OH)2   Biotite 

 

(K, Na)x+y[(Al,Fe
3+

)2-y(Mg,Fe
2+

)y]Si4-xAlx)10(OH)2   Il lite 
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              VI = -0.33     IV = 0 

R0.33
+
 (Al1.67Mg0.33)Si4O10(OH)2   Montmorillonite 

 

VI = 0     IV = -0.33 

R0.33
+
 Al2(Si3.67Al 0.33)O10(OH)2   Beidellite  (Fe

3+
 = Nontronite) 
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An ideal chlorite consists of a negatively charged 2:1 layer 
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and a positively charged interlayer octahedral sheet 
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B. Sepiolitewith b approximately 27Å

A. Palygorskitewith b approximately 18Å
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Point of invertion of thetetrahedral layer



Regularly Stacked, Mixed-Layered Clay Minerals

Aliettite 1:1 Talc/trioctahedral smectite

Corrensite 1:1 Two varieties, a trioctahedral chlorite/low-

chargetrioctahedral smectiteand a

trioctahedral chlorite/high-charge

trioctahedral vermiculite

Dozyite 1:1 Serpentine/chlorite

Hydrobiotite 1:1 Biotite/vermiculite

Kulkeite 1:1 Talc/chlorite

Rectorite 1:1 Dioctahedral micaa/dioctahedral smectite

Tosudite 1:1 Dioctahedral chlorite/smectite

Tarasovite? 3:1 Illite/smectiteb

aThe NomenclatureCommittee recognized K-, Na-, and Ca-rectorites (S. W. Bailey,

University of Wisconsin, written communication 5/14/1990).

bTheregularity of this species has not yet been established.



Smectite Illite

7 Å 14 Å (chlorite)

Smectite Chlorite

Smectite Kaolinite

Common transformation 

sequences  or mixed-layered 

clay minerals



Hydrotalcite

Ideal hydrotalcite is Mg6Al2CO3.4H2O and 

has anion-exchange capacity. 



Where they come from



They  come  from: 

-Weathering

(f) climate

(f) parent material

(f) fauna and flora

(f) óreverseô weathering

-Hydrothermal alteration



QuickTimeÊ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.


