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Relation between Zr* Charge Transfer Energy and Average Energy

Gap of Host in Inorganic Compounds

SUN Qiang SHI Jin-Sheng™
(Institute of Chemistry and Pharmacy, Qingdao Agricultural University, Qingdao 266109)

Abstract: The average energy gap E, of the chemical bond is calculated in 11 zirconium compounds based on the

dielectric theory of chemical bond for complex structure crystals. The correlation between E,and charge transfer en-

ergy Eqp of 07-Zr* is established and discussed. The results show that the CT energy increases linearly with increas-

ing of the average energy gap E,. The linear empirical formula is obtained. The calculated results is in good agree-

ment with the experimental values, the maximal error is 0.081 eV, and the relative deviation is only 1.25%. The

trend of charge transfer energy in different host is well illustrated in this work and a new approach for assigning and

predicting the position of charge transfer band is established.
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Table 1 Average energy gap and charge transfer energies data in compounds from experimental and calculated results

Crystals n E, / eV Ecrey | €V Ecrea I €V Ao
BaZrO, 2.20 14.2890 6.391° 6.469 -1.22
LaxZr,0; 2.30% 13.5018 6.358" 6.430 -1.13
m-£r0, 2.19 13.2780 6.500 6.419 1.25
CaZrO; 2.20 15.8217 6.526" 6.546 -0.31
BaZr(BOs), 1.78* 18.2249 6.630° 6.666 -0.54
LiZry(PO,)5 1.58% 18.7329 6.738" 6.692 0.68
NaZr,(PO.) 1.61%* 18.4080 6.738" 6.675 0.93
KZry(PO,); 1.65 18.8938 6.775" 6.700 1.11
CayZrSi09 1.74 21.5454 6.775°¢ 6.832 -0.84
SrZrSi,0, 1.73% 21.3175 6.888° 6.821 0.97
CapZrSi,0p 1.63 32.9096 7.380° 7.400 -0.27

n: the index of refraction;

from ref. [6]; ¢ Obtained from ref. [4]; © Obtained from ref. [7].
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