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І-  ІІ-  ІІІ-  І-  ІІ-  ІІІ-  

 MgTТ 3 15 15 10 40 15 10 0 25 

 Mn2+ МTТ 3 15 10 0 25 15 15 10 40 

Mn2+ МTТ 3 30 25 20 75 15 10 0 25 

 

Fe3+ Fe3+
3 15 10 0 25 30 20 10 60 

Fe3+ Fe3+
3 15 10 0 25 15 15 5 35 

Fe3+ Fe3+
3 15 10 0 25 30 20 10 60 

Fe3+ Fe3+
3 15 10 0 25 15 10 5 30 

  Fe2+ МNb4+
3 15 10 0 25 – – – – 

Fe2+ МNb4+
3 – – – – 15 10 0 25 

  Ni2+TiO3 15 15 5 35 15 15 5 35 

 Zn2+TТ 3 30 20 10 60 15 10 0 25 

 Al3+Al3+
3 15 15 5 35 30 20 15 65 

 Cr3+Cr3+
3 15 10 0 25 15 15 5 35 

 V3+V3+
3 15 10 0 25 15 15 5 35 

  Sc3+Sc3+
3 30 20 10 60 15 15 5 35 
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CaTТ 3 30 30 30 90 30 30 20 80 

Ca-Si-  CaSiO3 30 30 25 85 30 25 20 75 
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Fe2+ МZr4+O3 15 15 10 40 – – – – 
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 Mn 
Mn2+ МZr4+O3 15 15 5 35 15 15 15 45 

Mn2+ МZr4+O3 30 20 15 65 15 15 0 30 

 Mg Mg2+Zr4+O3 15 15 10 40 15 15 5 35 

 Zn Zn2+Zr4+O3 30 20 10 60 15 10 0 25 

 NТ Ni2+Zr4+O3 15 15 5 35 15 15 5 35 

  2+Zr4+O3 30 25 20 75 30 20 10 60 
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KHARYTONOV V.M. Grounding for minal composition of ilmenite from titanium ores 
of magmatic deposits. 

Summary. Minal composition of ilmenite is calculated basing on chemical analyses showing major 

elements Fe2+, Mg, Mn, Fe3+ and  content values. Ilmenite, geikielite, pyrophanite and hematite 

minals are accordingly associated to the elements. However, according to chemical analyses data, 

there are also Al, Ca, Si, Cr, V, Zn, Ni, Nb, Sc, Zr and other elements in ilmenite. Therefore, we can 

assume the presence of other minals in the ilmenite, such as: 1) additional ones (karelianite V2 3, co-

rund Al2 3; eskolaite Cr2 3; ekandryussite ZnTi 3 nickel titanate NiTiO3; iron niobate Fe2+Nb 3, 

scandium oxide Sc2O3) and 2) probable ones (calcium titanate CaTi 3, calcium silicate CaSi 3, mag-

nesium silicate MgSi 3, and zirconates of variable composition 2+Zr 3; 
2+ – Fe, Mn, Mg, Zn, Ca, 

Ni). 

The possibility of entering of additional and probable minals into different minerals is based on the 

crystal-chemical rules: a 15% rule of V.M.Goldshmidt and its modifications by V.S.Sobolev and 

A.S.Povarennyh; the rule of L.Vegard; the rule of polarity of Goldschmidt-Fersman; the law of diago-

nal rows of Fersman; five rules of L.Poling; tolerance factor and others. 

The author of the article assumed the first three rules as the dimension criteria of the ionic radii and 

interatomic distances. Possibility for additional and probable minals to be a components of ilmenite 

was estimated according to them. To summarize the results obtained separately for these three criteria, 

the author determined the values of common dimension criteria (DCcom). They were defined as the sum 

of points of isomorphism, which were compounded for each of the three dimension criteria, depending 

on the interval (in percents) of the difference of the values of ionic radii and interatomic distances of 

the elements representing isomorphic pairs. The following graduation of DCcom values has been taken: 

up to 40 points one shows a perfect isomorphism; 40-75 points is a probable isomorphism; more than 

75 points is a low-probability isomorphism. According to the results of calculations of the author, the 

only occurrence of calcium titanate in the ilmenite composition is unlikely. Other minals may be present 

in the ilmenite as well. In the future, the author intends to verify the possibility of the presence of these 

minals using other rules of crystal chemistry. 

Key words: magmatic deposits, titanium ores, ilmenite, isomorphism, minals. 
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