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The effect of silica melt composition and structure on the oxygen isotope fractionation was studied at the multi-
component (SiO2 ± TiO2 + Al2O3 ± Fe2O3 + MgO ± CaO) system at 1500◦ and 1 atm. The experimental data
show that the significant oxygen isotope effects can be observed in silicate melts even at such high temperature.
The comparison of isotope and chemical composition of the experimental glasses show that the ability of silicate
melt to concentrate 18 isotope is mainly determined by its structure. An increase of the NBO/T ratio in the
experimental glasses from 0.11 to 1.34 is accompanied by a systematic change of oxygen isotope difference
between melt of interest and internal standard melt by values from –0.85 to +1.29 hṪhe experimental data were
tested using the different indices (i.e. I-18O, NBO/T, Garlick index, optical basicity). Only for NBO/T ratio,
strong correlation with oxygen isotope composition was obtained.
The data obtained were described using the mass-balance equations at the framework of Toop and Samis model
when three types of oxygen ions are existent in a silicate melt: the bridging, non-bridging, and free oxygen. An
application of the model to the experimental data shows that the intra-structure isotope fractionation between
bridging and non-bridging oxygens should take place. Calculations show that the intra-structure isotope fractiona-
tion between bridging and non-bridging oxygens in our experiments can be as large as 4.2 ± 1.0 h˙
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