Aluminates and sillicates of thallium in compare with complex oxides of lead
Oleg Chizhko
German-Russian College in colaboration with
Karlsruhe Institute of Technology and All-Russian Institute for Mineral Resources,
Oleg.Chizhko@alumni.uni-kalsruhe.de
Modeling of silicate melts was started by Mats Hillert, continued by Bo Sundman in the investigations of oxy-anions SiO3 and SiO4 for
sillicates of calcium. Malin Selleby introduced their inﬂuence on the reduction of iron oxides. In the Al–Si–O system, the chemical
interactions between the oxide components resulted in the formation of mullite at the higher temperatures. In the Al–Ca–Mg–Si-O
mixtures, Bengt Hallstedt postulated that the content of the elementary cations of aluminum and silicon should be insigniﬁcant. We
support the assumption that the basicity of silicate slag is calculated without the reduced form of aluminum oxide. this fraction contains
the ferric and chromic substances, and thallium constituents. With the opportunity of precision for stabilization of thallium
in the complex oxides, we investigated its solutions separated in aluminates and silicates.
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For the aluminate reactions of PbO and avicenite, the dates are systemized in correspondence with the references at the ﬁgure 1.
The diagram of corundum–PbO is visualized with the solid lines. The phase equilibria of the corundum and thallic components are
drawn with the dashed lines. Once the oxides of thallium and lead are compared, we could recognize both the processes of solution
and of basic repulsion at the ﬁgure 1. The silicate interactions of lead and thallium oxides are shown at the ﬁgure 2. The phase
diagram of thallous oxide–SiO2 is compared with the analogous system PbO–SiO2 because the origin of the both metals is similar
and they are placed in the neighboring groups of the periodic table. Their alloys are nearly ideal because the constituents differ 5.5%.
The surface of melting points for the system corrundum–thallium oxide–quartz and its common projection are visualized at the ﬁgure 3.
The detailed projection of these substantial transformations into the liquid state is drawn at the ﬁgure 4. There are the two areas of
aluminates and silicates. The ﬁrst one describes the substitutional solution of thallium oxide and the second one presents the area,
which were conﬁrmed with X-ray analysis and characterized with the most stable bonding of the acid constituents and thallium oxide.
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The ﬁgure 5 shows the numerical results of calculation of the phase equilibria produced from the three components at the minimum of
Gibbs energy. It presents the interactions of the silicate and aluminate constituents at 800K in the building of Tl2Al6SiO14. The octahedral
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units (AlO )3(AlO3 ˉ)1 transform into the tetrahedral ones and create the AlO2ˉ, SiO3 ˉ bonding of Tl , AlO . The increasing of concentra3+
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tion of SiO2 results in the formation of the (Tl ,AlO )2(AlO2ˉ)4(SiO4 ˉ)1 end members. The stable zone of the tetrahedral constituents is
emphasized with the diffusion ﬁeld of the thallium silicates.
The concentration of Tl2O3 is constant of 0.2 mol at the ﬁgure 5.
The variation of Al2O3 is from 0.8 to 0.2 mol.
The system Al2O3 - Tl2O3 - SiO2 is drawn at the ﬁgure 6.
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