Railsback's Some Fundamentals of Mineralogy and Geochemistry
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Caveats:

1) Colors of specific samples of minerals are commonly controlled by minor or trace elements,

or are caused by vacancies of defects.
2) The colors shown here are generalizations among the mineral groups listed above

(i.e., a generalization of the color of the carbonate, nitrate, phosphate, etc. of a cation)
3. "White" and "colorless" are both shown as white on this table.

Titanium ion

L ° ° °
+ 2+ 3 a+ 40 [NBT 41 mo5 42
Rb* 37 |Sr° 38|y 39 |Zr 40 Niobium (or | Molybdenum
Rubidiumion | Strontium ion Yttrium fon ion | Columbium)ion | .. as moly
o o ° )
2+ 3+ 4+
cs* 55|Ba” 56 |La”& 57-|HI™ 72|12 73| wbt 74 | Re™ 75
Cesium ion Barium ion REEs 71 Hafnium ion Tantalum ion Tungsten (Woliram) | * pr oo ion
eg, astantalate | e.g, as tungstate
L [ ]
4+
Fr* 87 |ra®" 88 |ac3* 89 |Th"" 90| pa® 91 |y 92
Franciumion | Radium ion Actiniumion | Thorium ion Protactiniumion | Uranium, e.g.
° as uranyl (UO,2*)

Cerium ion

3+
Lantha- | L2~ 57

: 3+
nides: | Lonthanumion |CE 58
. Cerium ion

Praseodymium ion

ce 58/

Eu® 63

sm>* 62

Samarium ion

Intermediate Cations
(Cations with some remaining outer-shell electrons)

Color of oxygen-bearing inorganic solids e | Typical colors of carbonates, nitrates, phosphates, silicates,

arsenates, tungstates,

oxides etc. of the cation indicated

&( > Typical colors of sodium-, magnesium-, potassium,
and calcium-bearing oxysalts of the cation indicated

S*16 As”t 33|se® 34

as sulfite (S02) | arsenate (50,3 [ Selenate (502

®

sn* 5[ sp5*t 51 [Teb*

Szt e.g, as antimonate | e.g., as tellurate

4+
V 23 Cobaltic cobalt
Vanadium ion

Zn 30

Zincion

V3,23 cu 29

vanadium Manganous Mn Cuprous copper [ ]

3+ 4+ + A+
Ga’ 31|Ge™ 32 A33 33 Sgeleniun134
Gallium ion Germanium ion Arsenic e.g., as selenite

Y e.g., as arsenite %}

2+ 1,3+ 3+ 4+ 5+
Mot 42 Ru34t44 |Rh%T 45 Agt 47| cd 48 |In " 49 g2t 5ol sb” 51 | T 52117, 53
Molybdenum ion Ruthenium ion Rhodium ion Silver ion Cadmiumiion | Indium ion Stannous tin JAntimony ion | ein tellurire, | 2 iodate (105)
) ° ® ° ( % ) |« %)
W4+ 74 4+ 4+ 4+ + + + 2+ -3+
Tungsten (Wolfram) | R os”T 76 | Ir 77 Aut 79 Hg 80 TI' h8:]. Pb™" 82 | Bi ol 83 [Po 84
ion Rhenium ion Osmiumion | Iridium ion Platinum ion Gold ion Mercurous ion allous thallium | “plympous lead | Bismuth ion Polonium
o o o

Hg 2880
- == .

T3t 81l|pytt 82|gi5+ 83

Thallic thallium Plumbic lead Bismuth ion

Rare earth elements (REES) ————

Europium ion

Eu?" 63

Europium ion

3+
3+ 3+
3 3+ 3 Lu 71
Gd°"64 | Tb 65| Dy 66 Hte7 TTTIHHEO? VBl0 i

Gadolinium ion | Terbium ion Dysprosium ion i
’ Holmium ion

Source: all data about color of solids are from Weast, R.C., 1985, CRC Handbook of Chemistry and Physics (Boca raton, CRC Press) 2362 p.

Main observations:

1. Most minerals with color contain inter-
mediate cations.

2. Minerals of hard cations typically have no
color, unless impurities or defects give them
color.

3. Exceptions to Observation 2 occur in hard
cations of high (e.g. 6+) charge, probably
because these cations have not truly lost all
their outer shell electrons.
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