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Part 1: Native element

Part 2: Sulphides and related minerals




Part 1. Native elements
Rare: 2ppm of Earth’s crust
Close-packing

etal, semimetal, non metal

roup and iron group



Part 2: Sulfides and related elements
Large group: 600 minerals

Most common source: hydrothermal deposits
> ) A )
» M X.:




Part3: oxides, hydroxides and halides
Oxides: Metals + oxygen

X,50 group (X = H or Cu)

> oup: XY,0, (Y= Al, Cr or Fe)

> ite

aTi0-), Corundum




Hydroxides: Brucite (Mg(OH),) and gibbsite (Al(OH),)

OH-: arrange in planes
Cation (Mg or Al): octahedral sites between the anion planes

uorite (CaF,), Sylvite (KCI)
d — found in



Part 4: Carbonates, phosphates, sulfates

Carbonates:
~170 minerals

4 Groups: calcite & dolomite (= rhombohedral carbonates), aragonite
pbonates




Chemical analyses are usually reported in
weight percent of elements or elemental oxides




(cation valence in parentheses)
SiO, TiO, (+4)
> 05 Fe,05 (+3)

>

>




2 A MolWi Moles Moles Mole
(o) ([e[= (o) ([e[= cation oxygen
SiO, 59.85 60.086 0.996* 0.996 2*0.996 =
1.992

MgO 40.15 40.312 0.996 0.996 0.996

/

Total 100 2.998

*59.85/60.086

» Mole ratio Mg:Si:O = 1:1:3
» Formula: MgSiO; : enstatite




Kyanite: Al,SiOc
What are the weight percent of the oxides SiO, & Al,05?

MolWt Gramm wt. %
oxide oxide

SIO, 60.086 60.086* 37.08

Al,O, 1 101.963 101.963 62.92 y

162.049

Total

* 60.086/162.049*100



Alkali Feldspars may exist with any composition
between NaAlSi;O4 (Albite) and KAISI;Og4 (Sanidine,
Orthoclase and Microcline)




wt. 7% MolWi Moles Moles Mole
oxide oxide cation oxygen

SO, 68.20

AlLO, 19.19

Na,O 10.20 ‘
K,O 2.32

Total 100




wt. % MolWt Moles Moles Mole Moles cations
oxide oxide cation oxygen |for 80

SiO, 68.20 60.086 1.1350 1.1350 2.270]
Al, O, 19.19 101.963 0.1892 0.3784 0.5676

Na,O 10.20 61.9796 0.1646 0.3291 0.1646
K,O 2.32 94.204 0.0246 0.0493 0.0246
Total 100 3.0269*

» Mole ratio Si ~3, Al~1, Na~0.87, K~0.13 (Na+K~1)

» Formula: (Na g,K ;3)AISI;O8

2.9997
1.0001
0.8699
0.1311




Various simple solid solutions:
Alkali Feldspars: NaAlSi;Og - KAISI;Og
enes: MgSiO;- FeSiO, Enstatite - Ferrosilite (opx)

sergite (Cpx)



Given the formula En,yFs;, for an orthopyroxene, calculate
the weight percent oxides

> tatite = MgSiO;

>




Given the formula En,yFs;, for an orthopyroxene, calculate
the weight percent oxides

n = Enstatite = MgSiO,

7\

>



Formula is (Mg, ,Fe 5)SIO,

MolWt Gramm wt. %
oxide oxide

40.312 28.2184 25.69

FeO 0.3 /1.846 21.5538 19.62

SIO2 1 60.086 60.086 54.69

Total 109.8582



Consider a Pyroxene solid solution of 40% Jadeite
(NaAlSi,O¢) and 60% Aegirine (NaFeSi,Og).

> aight percent oxides




Formula is Na(Al, 4Fe, ¢)Si-0g¢

MolWt oxide | Gramm wt. %
oxide




Formula is Na(Al, 4Fe, ¢)Si-0g¢

MolWt oxide | Gramm wt. %
oxide

Na,O
Fe,O,
Al,O,

SiO,

Total




Formula is Na(Al, 4Fe; ¢)Si,0¢

MolWt oxide | Gramm wt. %
oxide

Na,O 61.9796 30.9898 14.12
Fe,0, 0.3 159.692 47.9076 21.83
AlLO, 0.2 101.963 20.3926 9.29

SO, 2 60.086 120.172 54.76

Total 219.462




Examples:
Plagioclase Feldspar CaAl,Si,Og - NOAISI;Oq

- CaMgsi,Oy




40% Anorthite and 60% Albite.

Y ()

Note: - Silica (0.4 x 2 Silica in Anorthite) + (0.6 x 3 in Albite) = 2.6
- Aluminum (0.4 x 2 Aluminum in Anorthite) + (0.6 x 1 in Albite) = 1.4



Formula is Ca, ,Nag (Al ,Si, (Og

MolWt oxide | Gramm wt. %
oxide

Na,O

CaO 0.4
AlL,O, 0.7
SiO, 2.6

Total




Formula is Ca, ,Nag (Al ,Si, (Og

MolWt oxide | Gramm wt. %
oxide

Na,O 61.9796 18.5939

CaO 0.4 55.96 3.9536 3.51
Al,O4 0.7 101.963 /1.374] 27.97
SiO, 2.6 60.086 156.2236 61.23

Total 255.1452 100




We are given the following chemical analysis of a pyroxene. Compute
its formula: (Hint: Jadeite NaAlSi,O, — Diopside: CaMgSi,Og)

wt. % | MolWt | Moles Moles Mole
oxide |oxide cation oxygen

SiO, 56.64
Na,O 4.38
AlL,O, 7.21
MgO 13.30
CaO 18.46

Total 100




We are given the following chemical analysis of a pyroxene. Compute
its formula: (Hint: Jadeite NaAlSi,O, — Diopside: CaMgSi,Og)

wi. % | MolWt | Moles Moles Mole Prop cations to
oxide |oxide cation oxygen |06

SIO, 56.64  60.086 0.9426 0.9426 1.8852

Na,O 4.38 61.99 0.0707 0.1414 0.707 0.3
Al, O, /.21 101.963 0.0707 0.1414 0.2121 0.3
MgO 13.30 40.312 0.3299 0.3299 0.3299 0.7
CaO 18.46  55.96 0.3299 0.3299 0.3299 0.7

Total 100 2.8278 Na ;Ca ;Mg Al ;$i,0,



