
Today’s objectives-Structures

1. Basic crystal structures

2. Charge neutrality



•  Rare due to poor packing (only Po has this structure)

•  Close-packed directions are cube edges.

•  Coordination # = 6

(# nearest neighbors)

SIMPLE CUBIC STRUCTURE (SC)

(Courtesy P.M. Anderson)
Packing factor = 0.52



•  Coordination # = 8

•  Close packed directions are cube diagonals.
--Note:  All atoms are identical; the center atom is shaded

differently only for ease of  viewing.

BODY CENTERED CUBIC STRUCTURE 

(BCC)

Adapted from Fig. 3.2,

Callister 6e.

(Courtesy P.M. Anderson) Packing factor = 0.68



•  Coordination # = 12

•  Close packed directions are face diagonals.
--Note:  All atoms are identical; the face-centered atoms are shaded

differently only for ease of  viewing.

FACE CENTERED CUBIC STRUCTURE 

(FCC)

Adapted from Fig. 3.1(a),

Callister 6e.

(Courtesy P.M. Anderson)
Packing factor = 0.74



•  ABCABC... Stacking Sequence

•  2D Projection
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•  FCC Unit Cell
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•  ABAB... Stacking Sequence

•  3D Projection •  2D Projection

A sites

Middle layer

Top layer

HEXAGONAL CLOSE-PACKED 

STRUCTURE (HCP)

•  Coordination # = 12

•  APF = 0.74

B sites

A sites Bottom layer

Middle layer

Adapted from Fig. 3.3,

Callister 6e.



•  Bonding:
--Mostly ionic, some covalent.

--% ionic character increases with difference in 

electronegativity.

He 
-

Ne 
-

Li 
1.0

H 
2.1

Be 
1.5

C 
2.5

F 
4.0

CaF2:  large

SiC:  small

•  Large vs small ionic bond character:

CERAMIC BONDING

-

Ar 
-

Kr 
-

Xe 
-
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-

Cl 
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Br 
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Ba 
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1.0

Table of Electronegativities

SiC:  small

Adapted from Fig. 2.7, Callister 6e. (Fig. 2.7 is adapted from Linus Pauling, The Nature of  the 
Chemical Bond, 3rd edition, Copyright 1939 and 1940, 3rd edition.  Copyright 1960 by
Cornell University.



•  Rule 1: Charge Neutrality:
--Net charge in the structure should be zero.

CaF2:
Ca2+

cation

F-

F-

anions+

Rules for Ionic Structures

AmXp

m, p determined by charge neutrality

--General form:



• What is the charge on:

K Mg Na Li Si

• What is the charge on:

Cl O S P N

• What are the formulas for:

Examples:  KmClp, MgmOp, NamSp, LimPp, SimNp

• What are the formulas for:

KCl MgO NaS LiP SiN



•  Ceramic materials have both covalent & ionic bonding.

•  Structures must maintain:

--charge neutrality

SUMMARY

Chapter sections: 12.5 + 3.7-10

Reading for next class


