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CHAPTER OVERVIEW

8: lonic and Covalent Solids - Structures

Learning Objectives

o Describe many crystal structures in terms of close-packed frameworks with systematic filling of octahedral and tetrahedral
holes.

o Represent crystal structures by drawing them in sections.

o Rationalize, using chemical principles, why certain crystal structures are stable for certain compounds but not for others, as
well as why certain structural and bonding motifs are preferred for certain compounds relative to others.

e Predict which crystal structures are most favorable for a given composition based on ionicity and periodic trends.

o Explain structure-dependent properties such as ferroelectricity and magnetic ordering based on crystal structures.

o Understand intercalation reactions in layered and open framework solids.

o Predict the preferred formation of normal or inverse spinels using arguments from transition metal chemistry (e.g. crystal
field stabilization energies).

Inorganic solids often have simple crystal structures, and some of these structures are adopted by large families of ionic or covalent
compounds. Examples of the most common structures include NaCl, CsCl, NiAs, zincblende, wurtzite, fluorite, perovskite, rutile,
and spinel. We will develop these structures systematically from the close packed and non-close packed lattices shown below.
Some layered structures, such as CdCl, and CdI, can be thought of as relatives of simple ionic lattices with some atoms "missing."
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