Solutions Manual for Modern Physical Metallurgy, Eighth Edition

Chapter 1

[1.1] (1) K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni

(i) K* 1s*2s* 2p° 3s% 3p°
Br~ 15?25 2p° 3% 3p°® 3d' 4s” 4p°

[1.2] The electronic configurations of the Lanthanides are as follows:

Z| 112 2|3 3 3 4 4 4f 5. 5 5|16 6 6 6
s|s pls p d|s p d s p d fls p d f

La|5]2(2 6|2 6 1|2 6 1 2 6 1 2
7 0 0

Ce|5(2|12 6|2 6 1|2 6 1 2|2 6 2
8 0 0

Pr |5]2(2 6|2 6 1|2 6 1 3|2 6 2
9 0 0

Ndf6|2]2 62 6 1|2 6 1 42 6 2
0 0 0

Pm|6 |22 6|2 6 1|2 6 1 5|2 6 2
1 0 0

Sm|6 (2|2 6|2 6 1|2 6 1 6|2 6 2
2 0 0

Eu|6|2|2 6|2 6 1|2 6 1 72 6 2
3 0 0

Gd|6]2|2 6|2 6 1|2 6 1 7|2 6 1 2
4 0 0

T|6]2|2 6|2 6 1|2 6 1 8|2 6 1 2
5 0 0

Dy|6[|2|2 6|2 6 1|2 6 1 1|2 6 2
6 0 0 O

Ho| 6|22 6|2 6 12 6 1 1|2 6 2
7 0 0 1

Er 6|22 6|2 6 12 6 1 1]2 6 2
8 0 0 2

T (622 6|2 6 12 6 1 1|2 6 2

m |9 0 0 3

Yb| 7|22 6|2 6 12 6 1 1]2 6 2
0 0 0 4

Lu | 7|22 6|2 6 1|2 6 1 12 6 1 2
1 0 0 4




Those of the Actinides are:
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The filling of the shells basically follows the order below, with a few exceptions:



In Gd, Cm and Bk, maintaining a half-filled state of the outermost f'shell by 7 electrons is
preferred. The other deviations from the above rule are due to the proximity of energies
between the shells.
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(ii1) Bonding energy per ion pair:
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(ii1) Properties include lattice parameter (XRD) and heat of sublimation (calorimetry).

[1.5] Consider the tensile pulling of a crystal with unit cross-section by stress o as
shown. The linking bonds are stretched from the initial length 7, to » as a result.



