Ge 214 - 2011 version

Homework Problem Set

Color and Chemistry

la) Determine the total electron configuration of the following ions
in a crystal lattice. Ignore splitting of outer d-orbitals. (eg:  1s2 …..)


a)
Si4+
e)
Ca2+

b)
A13+
f)
Fe2+

c)
Na+
g)
Cr3+

d)
Mg2+
h)
Mn2+
1b) What color is associated with each of these ions in their most common coordination environment in minerals? You can use pictures on the web or text descriptions as a resource. Pick ‘simple’ systems that will minimize that possibility of other cations that could confuse your conclusions.

2a) Color in most minerals is caused by electronic transitions between states derived from d-electrons in cations. Determine the number of d-electrons in the following ions in minerals that are located in the display cases in the north-east side of the administrative offices in the first floor of Arms lab (room 166 – usually open 8-5 weekdays).

Cu2+    First look at minerals with Cu2+ on the south wall.



Blue azurite 5696 


Green malachite 5701 


Cu in aurichalcite 153


Cu in dioptase 6740 (other wall)

            And other blue and green copper minerals in the immediate area.

Then look at smithsonite 5814 (north wall)
And the hemimorphite 5816 (north wall)

What is the electronic configuration of zinc in these minerals?


The question here is ‘what causes the color in smithsonite and hemimorphite?


Compare the appropriate ionic radii of zinc and copper to see if


   it is likely that Cu would substitute for Zn.

Mn3+  
Look at the pink beryl 15024, upper shelf, east wall


Look at the pink elbaite (tourmaline) 15044, same shelve.
            And look at spodumene 15048 on the 3d shelf.


In each of these minerals, the color is due to a minor component of Mn.

Mn2+
Look at the dolomite 1542 on the north, shelf 3.


How many d-electrons are in Ca and Mg. 

The color is due to, again, to a minor component of Mn.

2b) Inspect each of the following mineral specimens and comment on the likelihood that the named ions contribute to the color of the specimen. Here, you will see that for some of the minerals, there are causes of color other than individual transition metal ions in crystals.

Ba
in
barite
#68


Pb
in
crocoite
#1677


Cr
in
crocoite
#1677
This is an example of color derived from charge transfer from oxide to chromium.

Fe and Mg in peridot (= gem variety of forsterite in the olivine group) in the east wall.

Ca and F in fluorite 5391 (north side)

Al in corundum 7414 (north side)

