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APPENDIX 3

The Born Haber Cycle for MgO

It was noted in Chapter V that although the lowering of the
ionicity gave better agreement between the theoretical and experimental
elastic constants for MgO, it significantly reduced the cohesive energy.
For 9 = 0.7, the cohesive energy is (using the parametersgiven in
Table $-19) =

; K
W= N (=8mdg, A€ ") = —C68.18 kal/mde
r

which is to be compared with W = -905.53 kcal/mole computed from

essentially the same data by Gaffney and Ahrens (1969).

In principle the cohesive energy can be obtained experimentally
through the Born Haber thermochemical cycle diagrammed in Figure
A-3-1. In practice this is not possible since the heat of formation of
02_ has not been measured. By solving for this missing link, Gaffney

and Ahrens (1969) calculated
o, 2~ o z o ;
Hf (O ) —-WL + 5RT Hf (cation) + Hf (oxide)
(907.3) - (561.8) - (143.8) = 202.3 kcal/mole
Using the lower value of W corresponding to<% = 0.7 above, one calcu-
lates A Hfo(OZ-) = -35.2 kcal/mole. Hence the lowered ionicity must

be compensated by a covalent contribution to the cohesive energy not

treated in this development.
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Figure A-3-1. Born Haber cycle for MgO.
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APPENDIX 4

The Consistent Pair-Potential Hypothesis

Below the repulsive parameters found from MgO and AlegO4

are given as a function of the ionicity. The static lattice parameters of

A1203 found in Figure A-4-1 were used to compute )‘ﬁlo and pMO for

direct comparison with those in AIZMgO4.

MgO (ncarest neighbor only) .AIZO3 (nearest neighbor only)
A
. -l IO A-ll lo
(10 ) A (10) A
ergs ergs
1.0 62.79 T 1.0 93.05 . 360
=9 78.80 .348 i 125.2 «337
.8 106.8 .321 .8 182.6 312
= | 162.2 « 292 o | 299.0 o B
.6 .6 583.1 255
AlegO4 (nearest neighbor only)
Al-O Bond
& TR P
(107) (4) U
ergs
0.7 262.4 <& 1D 375

196.6 <287 . 387



259

Linear a, l66/°C
o)

3
cm~/mole
N
W
@

25.4

Vs

n

L

@)
I
|

105 — %=IO3_6 K=2621 kbar =

ool L 1t 1 | 1 1 | | !
0 200 400 600 800 I000 1200

Temperature, °K

K./V, kbar mole/cm>

Figure A-4-1. Static lattice parameters of A1203.



