Crystalline Structures
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CRYSTALENE STRUCTURES
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Figure 3.4 For the hexagonal closc-packed crystal structure, (a) a reduced-sphere unit cell (@ and ¢ represent the
short and long edge lengths, respectively), and (h) an aggregate of many atoms.




CALCULATION OF NUMBER OF ATOMS IN CRYSTALLINE
STRUCTURES

JEET g U i aale) o ua il L83 LS sk TS 5 iy palaall gaead
A yana 0 A% o2 58555 (Crystal Lattice) (R s ASll) & bl didly oand dahie
skl M“;’ﬁc&n)&,&L&Suj\@&@m\,dsuﬁﬁaiﬂlg‘)uigﬁl

o sk S i (e lane Giliy g Apulia) L g Ban g A8 ) i ) )
Al Aolaa) (e 22ad) 138 43 jaa (Sayg ¢ A
N; = the number of interior atoms
Ny N

N=N,+ ) + 3 N = the number of face atoms

N, = the number of corner atoms
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For the FCC crystal structure, there are eight corner atoms (N, = 8), six face atoms M

(Ny=6), and no interior atoms (N; = 0). Thus, from Equation 3.2, ® o o
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Each BCC unit cell has eight corner atoms and a single center atom, which is wholly con-

tained within its cell; therefore, from Equation 3.2, the number of atoms per BCC unit cell is M‘
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In order to compute the number of atoms per unit cell for the HCP crystal structure,
Equation 3.2 is modified to read as follows:
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That is, one-sixth of each corner atom is assigned to a unit cell (instead of 8 as with the
cubic structure). Because for HCP there are 6 corner atoms in each of the top and bot-
tom faces (for a total of 12 corner atoms), 2 face center atoms (one from each of the
top and bottom faces), and 3 midplane interior atoms, the value of N for HCP is found,
using Equation 3.5, to be
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Thus, 6 atoms are assigned to each unit cell.




APF=ATOMIC PACKING FACTOR
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DENSITY COMPUTATION R 2 o

n = number of atoms associated with each unit cell 3as gl 4da 3 & )3l sae

. nA A = atomic weight g )3l )l
P VCNA Ve = volume of the unit cell 4dall aaa
N, = Avogadro’s number (6.022 x 10> atoms/mol)
Example

Copper has an atomic radius of 0.128 nm, an FCC crystal structure, and an atomic weight of
63.5 g/mol. Compute its theoretical density, and compare the answer with its measured density.

odadll (pne GBS s o llaall
n = 4 (FCC structure)
R=0128nm=0.128+10"7cm, V. =a®=(2RV2) = 16v2R?

4(atom/cell) * 63.5(g/mol)

p = 8.89 g/cm?
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