14. Crystals

Einstein’s model

Debye model

entropy and disorder in crystals
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FIGURE 23.1 Gram-Atomic Heat Capacities of Several Crystalline Solids. The solid
curve represents the heat capacity of a perfect monatomic crystal as a function of 7/0,
according to the Debye model. Data for several solids are plotted, the temperatures being
appropriately scaled for optimal fit. [Adapted from Fowler and Guggenheim, Sratistical
Thermodynamics (Cambridge University Press, 1960), p. 145.)

TABLE 23.1. Periodic Table showing Debye Characteristic Temperatures @, (°K) for some
Crystalline Elements :

B C N O F

Li Be
430 1160 1860
(diamond)

Na Mg . Al 8t P S (i
160 330 . 398 580 180
K Ca S Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
99 230 430 405 350 453 445 413 315 235 125 362
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Sb 1

170 280 375 400 370 275 215 165 100 165 204 106
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg T! Pb Bi Po At

150 213 245 315 300 250 285 233 185 90 '

9 86 111
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The molal heat capacity of oxygen.

Tue ExTROPY OF OXYGEN

0-14°K, extrapolation..................... 0.54

14-23.66°K, solid 1II, graphical............ 1.500
Transition, 22:4243 g6....ccvvveennennn . 0.948
23.66-43.76°K, solid II, graphical.......... 4.661
Transition, 177644 26. .. ... ... ... ... .. 4.058
43.76-54.39°K, solid I, graphlcal ........... 2.397
Fusion, 106.35, 44. ce. ... 1,954
54.39-90.13°K, ll(]Ul(l graphwal ... 6.462
Vaporization 1628.84, 4. . ... ... ... ..... 18.07

Total, Sg0.13 (gas, 1 atm), cal/deg........... 40.39
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