


Nature grows crystals 12 long

Gypsum crystals in Naica Mine

https:// www.mybestplace.confit/ article/la-miniera-di-naicala-grotta-dei-cristalli-giganti
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FFICIAL DEFINITION OF MINERAL ("’fm,, o Nomenclature and Classification

«In generderms aminerals anelementor achemical compound thatis normally

crystalline andthathasbeenformedasaresultof geologicalprocesses»
Nickel, E.H. (1995) Definition ofraneral The Canadiallineralogist 33, 689690.
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Crystallograpliypaturamaterials
L, 1. FUNDATIONS>

INFORMAL AND PRATICALDEFINITION OF MINERAL

https:// www.mindat.orda/ what_is_a_mineral

A mineral i1s a chemical element or compound that:

A is formed bynatural geologic processesnd without human or other
biologic intervention
A isnot a mixture oftwo or more blendedsubstances

A has amore-or-less constant composition

CO%- CO,2-
‘/z\' Ca:C:3 1:1:3 A

(CatM@.C:0=1:1:3

(fixed atomicratio) (fixed atomicratio)
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I-} 1. FUNDATIONS> 2. CRYSTAIHEMISTR¥ 3. CRYSTALRUCTURHABILITY> 4. APPLICATIONS

INFORMAL AND PRATICALDEFINITION OF MINERAL

https:// www.mindat.orda/ what_is_a_mineral

A mineral i1s a chemical element or compound that:

A is formed bynatural geologic processesnd without human or other
biologic intervention

A is not a mixture oftwo or more blendedsubstances

A is usually aolid with an and
molecules

® Ordered atomic arrangen@ltdentified unitcell @ |solated unit cell
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Calcite, CaCO, Halite, NaCéId;%

Quartz, SiQ, '\
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L) 1. FUNDATIONS> 2. CRYSTATHEMISTRY: 2. CRYSTALRUCTURITARILI T 4 APPLICATION:

Chemical Bonding

Chemical bonding
In crystal structures

The arrangements between atoms in a
crystal structure depends on the nature
of the cohesive forces holding the
structure together.
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢ crystal Racking

What is the most spaceefficient packing of
equal sized spheres?
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Closest packing

ensuresnaximum density (i.e. full use of space in the unit cell) and
maximum stability.

V Minimized empty spaces
V One sphere surrounded by
several neighboring spheres.

HEXAGONAL
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Closest packing UNLIMITED ' B! STACKING SEQUENCE

Crystal structure based on
Hexagonal Closest PackingHCP)

\

COUPLE OF B LAYERS

A second layer of red spheres
overlays the yellow spheres
centering the triangular vacancies
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Closest Packing

rom 2D to 3D
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Hexagonal Closest Packing unumien AB STACKING SEQUENCE

» UNIVERSITA -~
5 DEGLISTUDI DI BARI : =% —
S ALDO MORO é"’f/‘"‘”mw@*

INTERNATIONAL AIC SCHOOL 2026 Prof. Maria Lacalamitamaria.lacalamita@uniba.i

ASSOCIAZIONE ITALIANA

CRISTALLOGRAFIA




Crystallograpliypaturamaterials

L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Hexagonal Closest Packing  unummep 4 B4 STACKING SEQUENCE

UNIVERSITA &~

ASSOCIAZIONE ITALIANA DEGLISTUDI DI BARI : =% — :

CRISTALLOGRAFIA e _V l@,éﬂﬁ%m ALDO MORO *._ <

INTERNATIONAL AIC SCHOOL 2026 Prof. Maria Lacalamitamaria.lacalamita@uniba.i




Crystallograpliypaturamaterials

L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Hexagonal Closest Packing  unummep 4 B4 STACKING SEQUENCE
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loni¢’ crystal Racking

Hexagonal Closest Packing unumien AB STACKING SEQUENCE
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Hexagonal Closest Packing  unummep 4 B4 STACKING SEQUENCE

when the unit cel | | s ad
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loni¢’ crystal Racking

Hexagonal Closest Packing  unummep 4 B4 STACKING SEQUENCE
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loni¢’ crystal Racking

Hexagonal Closest Packing  unummep 4 B4 STACKING SEQUENCE
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢ crystal RPacking

Hexagonal Closest Packing unumien AB STACKING SEQUENCE

Hexagonal unit cell,

S.g P64/ mmgc
translation period

Coordinatiomumber 12

Densityof packingfractionof space
occupiedy thespheres theunitcel): 74 %
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY: = CRYVSTALRUCTURETARILI T 4 APPLICATION

loni¢’ crystal Racking

Closest Packing

] Crystal structure based on
Cubic Closest Packing CCP)

*

COUPLE OF B LAYERS

A second layer of red sphe
overlays the yellow spheres
centering the triangular vacancies UNLIMITED ~ B C STACKING SEQUENCE
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loni¢’ crystal Racking

Closest Packing
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UNLIMITED BCSTACKING SEQUENCE
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UNLIMITED BCSTACKING SEQUENCE
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UNLIMITED BCSTACKING SEQUENCE
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L, 1. FUNDATIONS> 2. CRYSTATHEMISTRY

loni¢’ crystal Racking

Cubic Closest Packing UNLIMITED ! BC STACKING SEQUENCE

when the unit cel | I s adde
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