muscovite




“Phyllon” = leaf

of mineral including

structural unit Si,O*



Most sheet silicates: hydrous

Most phyllosilicates: OH- located at the center of the

rings = basic structural unit: Si,O,(OH)3*
Groups: based on structure

" within the “sheet”:
» T layers: INnati I and Al
» O layers:
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SHEET SILCATES

Tetrahedral Sheet

Tetrahed ral Sheet

Octahedral Sheet

Octahedral Sheet Tetrahedral Sheet




Octahedral sheet variety:

cations are frivalent (A3 or Fes*)
One every three sites is vacant
> O are bounded to 2 cations

» Trioctahedral

>

>

>




» T-O-T phyllosilicates Si4010
>
>

» T-O-T + interlayer cations: the micas
>

>

» T-O-T + interlayer octahedral sheet: chlorite

>



(Mg.Fe);Si,05(OH),
ite, Lizardite and Chrisotile

Chrisotile

Massive - fine grains Fibrous

etrahedral Layers

Tetrahedral Layer
Octahedral Layers

Octahedral Layer
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< serpentinite



(Mg.Fe)3Si,O,4(0OH),

Low hardness

Where? low grade metamorphic rocks that originated as
abasic to basic igneous rocks. Rock made up almost © geology.com
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White micas:

KAI;Si30,0(OH),, and Paragonite, NaAl;Si;0,,(OH),: end members of the solid
Na but large immiscibility gap (solvus): Muscovite = 65 to 100% K




Black micas

ion between the end members Phlogopite KMg;AlSi;O,,(OH), and Annite
' ot occur in nature)




STRUCTURE OF CHLORITES

CHLORITE (T-O-T + O LAYER) .




Products of chemical weathering — main constituent of mudrock (mudstone, claystone,
shale)

40% minerals in sedimentary rocks

>




Chemical Weathering: Minerals form in depth are not stable at the surface of Earth:
Lower T (-20 to 50°C)
Lower P (1 to few hundred atmospheres)
Higher free water

Higher free O

Muscovite Alk

Amphibole Pyroxenes Ca-rich plagioclase Olivine
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— Main agent. water and weak acids in water
Acid in solution: abundant free H*

Most common acid: Carbonic acid: produced by reaction between rainwater and carbon
dioxide in atmosphere:

0 +  CO, - H,CO, — H* + HCO,

arbonic acid hydrogen ion bicarbonate ion




Type of chemical weathering reactions:
: H+ or OH- replaces an ion in the mineral
4KAISI,Of +  4H* + 2H,0—  4K* +  ALSI,O,0(OH)g +  8SiO,
Orthoclase hydrogen ion water potassium ion kaolinite quartz

: reaction of mineral with O,: change of the oxidation state (Fe?* to Fe3*)
Fe;0, 3Si0,

» Dehydration

» Complete dissolution



Kandites (T-O structure)

Most common: Al,Si,O,(OH),
Other kandites: Anauxite, Dickite, Nacrite

Where? Weathering of hydrothermal alteration of aluminosilicate minerals = feldspar-rich rocks
(ex.. granitic rocks) weather to kaolinite

expanding clays

Montmorillinite




lllites (T-O-T+c structure)
KyAl,(Sig, Aly)On0(OH) 4 usually with 1 <y < 1.5, but always with y < 2.
Possible substitution of K by Ca or Mg (to preserve balance)
The most common in soils.
Not an expanding clay

Where? formed from weathering of K and Al-rich rocks under high pH conditions & by alteration
vite and feldspar. Main constituent of ancient mudrocks and shales.




