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duc to COl a lent bonds. For crys tals whose cnthalpy of 

flmnat il)1l (/llf~) is known , the difTerellce between cal

culations based on ionic thcory and the measured 

(known) l ~l ll1C of LJfl~ give an apparent va lue for the 

cl)\"alcnt enthalpy in the lalli ce. There will, however, 

be some erro r in taking the ac tua l enthalpy and lhe 

calcu lall'd ionic enthalpy equal to the covalen t bond 

1.'l1crgy. This is because the lattice parametcrs and bulk 

moduli used to calculate thc ionic enthalpy do them

scl\"c5 reflect the actual potcntials within the crystal 

ano not just the ionic portion of the potential. Also the 

"resonancc" between ionic and covalent bonding 

arrangemcnts will contribute to the lattice energy. 

B Ollcvcr, in general thc dilTcrencc between the cal

culatcd ionic en thalpy and the actua l enthalpy should 

bc a good index of the relative proportion of covalent 

bonding involved . 

In some of thc crystal structures considered, notably 

futilc , a -quartz and corundum, non-radially-symmctric 

electric field s are known to be prescnt at some of the 

lattice sites. [n such cases the charge distribution as

sociatcd with the ion occupying that site will be dc

formed into a dipo le or higher order l11ullipole . As a 

resu lt intcractions other than monopole interac tions 

should be included ill calcul::iting the ionic lattice encr

gy , We ha ve taken such interaction into acco unt only 

for Sia l (stisilovite), Ti02 (rutil e), and Al 20 3 (corun

dum) . In the first. the pcrmanent dipole efTect can be 

estimated to be abo lit 62 kcal/ mole (by analogy with 

KINGSI3URY'S ( 1968) calculation of this same efTccl in 

rutil e). For ruti le it is 51 kcal/mole (KINGSBURY (1968» 

and for AlzO 3 mllitipole interactions account for about 

25 kcal/ mole (HAFNER and RAYMOND (1968». 

3. Results 

Equalions (3) and (4) were used (0 calculate the lat-

TABLE I 

Data fo r calculat ion of la tti ce cncrgies 

Compo und Structure veAl) R o(A) 

FeO hali te 20. 197 2.723 
Si02 (f.-quartz 37.672 3.352 
Si0 2 rutile 23.269 2.855 
TiO z rutile 31.225 3.149 
AI,03 corundum 42.466 3.489 
Cr,03 corundum 48.30 3.64 
FCZ3+03 corundum 50.268 3.69 1 
FCZ3+03 pcrovsk ilC 45.716(5) 3.576 
Fe2+Fc"+03 p crovsk ilC 45.716( ') 3.576 
MgSiO 3 - (a) pcrovski te 39.225(5) 3.398 
MgSi0 3 • (b) pcrovski lC 40.957 3.4 
MgSiO 3 - (e) pcrovskilC 44.36 3.54 
SrTi0 3 pcro\'ksitc 59.558 3.905 
CaTi0 3 pero\ sk it c 55.8325 3.822 
AlzMgO .. spine l 65.939 4.040 
Mg,SiO .. spincl 65.817 4.038 
rc ZSi04 spinel 69.782 4 . 117 
Ni , SiO. spincl 65.0376 4 .0215 
Fc , Cr1 O. spinel 73.455 4.188 
Fc,TiO .. spinel 76.766 4. 25 
F~304 spinel 73 .982 4. 198 
----
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