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1. winTuana Molecular solids

Repeating units are made up of molecules.
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4. wanlany Metallic solids

Repeating units are made up of metal atoms,

Valence electrons are free to jump from one
atom to another.
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o= *

’1 Coordinates of P
relative fo O
4.' Lowest integers 1 6 6
to give same ratio
Quote [1es]

2o et

Note—in cubic systems only| [i1]] is the normal 1o (i11)
[100] is the normal 10 (100), etc

Fig. 5.6. Direction indices for identifying crystal directions.
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14 Bravais Lattices
TagWarsan Simple, Face-Centered, Body-Centered YPITTULWAN
‘V%"Q 7 214 Bravais Lattices 14 11y
Cubic: Simple, Face-centered, Body-centered
Tetragonal: Simple, Body-centered
Orthorhombic: Simple, End-centered, Body-centered, Face-centered
Rhombohedral
Hexagonal

Monoclinic: Simple, End-centered
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X-ray Diffraction Bragg’s Equation
v A 2 o a e o RAamsaeaumsnuuuEIile BC+CD - nA .
IimatiamsiBenuuvesysdendlunmsnanfisndn BC— CD = dsin 0 2d sin 6 =\
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Incident rays Reflected rays
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%5 sdengnianuemnay 0.154 nm wazans

deenailu A1 Sedgnazeutiyn 19.3 esm aaundld

n=1 ﬂﬂﬁm?mmizﬂzi.;‘:Whﬁzm‘uwﬁn
2d sin 9 = n)u
2d5sin 19.3 = 1x 0.154 nm
d=0.154 /(2 sin 19.3) = 0.233 nm = 233 pm

(mm=10" m, pm= 102 m)
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R fURIe819 i IMI d = nA/2sin © =422 pm

o 1 3 A v A oA Y
feE1g IMIHINHIANNLINAHVBITITON IR ILHA Y
yu 8.40° nnndniifiszaziasynhasninuilu 200

pm
2dsin O =n)
X pm sin O. - aNNA n =1
2x200 8.40° =L @
A= 584 pm
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d= a
I R+ iE+ P }L=2asine
}\,=2dsin9 v R+

sin20, = h,2+k,2+1,2

2

+k,
2

sin 0, = h2+k,2 412
BCC: (110), (200)1¥ sin® 0, /sin® 0, = 2/4=0.5
FCC: (111), (200) 1 sin 0, /sin 6, = 3/4=0.75
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1. Hexagonal closest-packed (hcp) structure (A
ABA)

2. Cubic closest-packed (ccp) structure (561!!‘1J1J ABC)
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ABA --> Hexagonal Closest Packing (HCP)

2 —
Exploded view

fa}

Hexagonal close-packed structure
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ABC --> Cubic Closest Packing (CCP)

Face-Centered Cubic
Exploded view Cubic close-packed structure
)
46

szansmnlumsoa

Simple Cubic
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V']=::13=(2r)3 =8 r3
vyv, =0.52 =52 %
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a=2r

Body-Centered Cubic

asanana 1 oznon
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vq=2 x(4I3) T3=8377,3
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Face-Centered Cubic
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- Simple Cubic a=2r  52% (uuves 2r agiiven)

. FCC 207 =) 74% (nudvea 4r og face)
+ BCC 327 = (40° 68% (1u2vea 4r oglu body)
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ANINW WEI_J 3 1l (Polymorphism)
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Polymorphism EL) Allotropy H%@ﬂn1w5€y§ﬂ

Taviz fRrT # high T.

Ca FCC Bcc >447°c)

Co HCP rcc >427°c)

Fe BCC rcc (912-1394°¢)
Bcc > 1394°c)
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fegn Tangailaniluldouzilan Foc flu Bee
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FCC: 2a’ = (4r)> ==>a=8""r
BCC: 3a> = (4r)> ===>a = (16/3)"*r
PRanasde 1 ezaeu
FCC: V=V /4=2a%/4=566r
BCC: V=V 2=2"2 =6.16 1
Av=v sec Vree! Ve

= (6.16 - 5.66) / 5.66 = 0.088 = 8.8% (vene 8.8%)
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et Tanziamaudianuvuiy 19.35 gem® uasil
thiminezaeu 183.85 & unit cell 1§11 body centered cubic
FANLEIAMYBUVDA unit cell T
m d= xM/NAa3
a’= xM/N,d
-2 x183.85 g/mol / 6.02 x 1023 mor™ x 1935 grem®
=3.16x1 0'23 cm3

a=3.16x 108 cm =3.16x10'10m=316pm
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3591 face-centered cubic 1 4 9zABUAD unit cell

1311015 V = a* = (408 pm)* e 4 ozaou

P5umasaelua = [408° pm®/ 4 atom] x 6.02 x 10% atom/mol
=1.02x 10* pm*/mol (pm=10"" cm)

=10.2 cm*/mol
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