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APPENDIX 3 

The Born Haber C ycle for MgO 

It was noted in Chapter V that although the lowering of the 

ionicity gave bette r agreeme nt b e tween the theoretical and experimental 

elastic constants for MgO, it significantly reduced the cohesive energy. 

For ~ = 0. 7, the cohesive energy is {using the parametersgiven in 

Table 5-I-') 

which is to be compared with W = -905. 53 kcal/mole computed from 

essentially the same data by Gaffne y and Ahrens { 1969) . 

In principle the cohe sive energy can be obtained experimentally 

through the Born Habe r the rmochemical cycle diagrammed in Figure 

A- 3-l. In practice this is not possible since the heat of formation of 

2-
0 has not been measured. By solving for this missing link, Gaffne y 

and Ahrens (1969) calculated 

{907. ) ) {561. 8) {143. 8) = 202. 3 kcal/mole 

Using the lower value of W corresponding to~ = 0. 7 above, one calcu

o 2-
l ates ~ Hf {0 ) = -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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APPENDIX 4 

The Consistent Pair-Pote ntial Hypothesis 

Below the repulsive parame ters found from MgO and Al
2

M g 0 
4 

are given as a function of the ionicity. The static l a ttic e parameters of . 
Al2o3 found in Figure A-4-1 we re used to compute )_Ato and pAlO for 

dire ct comparison with those in Al
2
Mg0 

4
. 

MgO (neares t neighbo r only) Al
2
o

3 
~ /-. 

~ -ll 
( 10 ) 
er s 

1.0 62.79 .373 1.0 

. 9 78.80 . 348 .9 

. 8 106.8 . 32 1 .8 

. 7 162.2 .292 . 7 

. 6 .6 

Al
2

M g0 
4 

(nea rest neighbor only) 

0.7 

Al-0 Bond 
/\ _,, 

( 1 0 ) 
er s 

262.4 

196.6 

;: 
(A) 

.275 

.287 

. 375 

.387 

(nearest n e i ghbo r only) 
).. f 

(10- 11
) A 

cr s 

93.05 .360 

125.2 . 337 

182.6 .312 

299.0 .285 

583. 1 .255 
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