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Research on the Crystal Structure of R3O5 Type Oxides 

and Classification of sixfold co-ordinated 

Oxide Crystals 

By Goro YAMAGLCHI 

(Received November 7, 1952)

Introduction 

The data of crystal structure of pseudo-broo-
kite (Fe2O3. TiO2), a natural mineral, is as 
follows. (1) 

Pseudo-brookite Fe203. Ti02 Orthorhombic

In the previous paper, (2)the author found

that Al2O3・TiOL and MgO・2TiO2 have the same

crystal structure as:Fe2O3・TiO2(R3O5type)and

Table1

*○ …the R
3O5 typeis found by X-rays.

× …the R3O5 tyke is notfound.

(1) W. L. Bragg, - Atomic structure of minerals ", 
(1937). 

(2) G. Yamaguchi, J. Ceram. Assoc. Japan, 55, 94, 
(1947),
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described a clasification of sixfold coordinated 
oxide crystals, but, in this paper, other R3O5 
type oxides and many examples of crystals 
fitted and not fitted in this classification, shall 
be described. 

Synthetic experiment of R3O5 
type oxides 

Powdered simple oxides were mixed in a definite

ratio and sintered at a constant temperature. 
After cooling, the sintered products were analyzed 

by X-ray method and their crybtal structure was 
determined. Conditions of synthesis and th 
results are shown in Table 1, but these conditions 
are only typical examples of synthesis. 

Values of latice constants 

Obtained latice constants are shown in Table 2.

Table2

Table3

*( )…one example of sintering temp.(℃)in author,s experi nient.

† [ ]…latiCe COnStant(kX)Of Spinel WhiCh iS nOt liSted in"Crystal Structure,

Vol.2"by Wyckoff.

**(?)…doubtful.

††2MnO・TiO2 is listed as spinel in the Wyckoff,s book.

(3) " Aluminium suboxide " G. Yamaguchi, J. Electro-
ehem. Assoc. Japan, 14, 106(1946); J. Ceram. Assoc. Japan, 
55, 42 (1947). Bull. Chem. Soc. Japan, 23, 90 (1952)
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Classification of sixfold coordinated oxide 

crystals and results of synthesis.-Four types of 

the oxide crystals (RO, R3O4, R2O3, RO2) are known, 

but the author proposes to add the new type, 

R3O5, according to the results of this paper, and 

the imperfect spinel type (RO4/3•`3/2). The author's 

extended classification with examples of positive 

and negative results is as Table 8. 

Result 

1. Latice constants of R3O5 type crystals 

(Fe203. TiO2, Al2O3 • TiO2, MgO•E2TiO2, CoO • 

2TiO2, ZnO•E2Ti02) are determined. 

2. Crystal structures of interoxide com-

pounds of metals, whose coordination number 

of oxygen is six, are classified into six types; 

ROLNaCI or MgO type), R304 (spinel type),

RO4/3～3/2(imperfeGt spinel type), R2O3(Cr2O3

type),R3O5(Fe2O3・TiO2 type), RO2(SnO2type).

Between interoxide compounds of the same 
type, formation of solid solution is expected. 

3. SnO2 fits into this theory only in the 
case of spinel formation. 

4. NiO and CuO have almost no acidic 

property, so that in the cases of formation of 
R304 and R305, they act peculiarly. 

5. The author proposes to give the name 
of "definite ratio solid solution" to crystals of 
those interoxide compounds when metal atoms 
are distributed at random at latice points. 
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