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Various doping components are widely used in the modified method of chemical vapor deposition (MCVD) to manufacture silica optical fibers with tailor-made properties. They substantially increase the silica glass refractive index. Only two doping components such as B2O3 and fluorine reduce it. Both types of silica glasses, doped by the two components, are characterized by radiation-optical stability. However, borosilicate glasses differ from fluorine-doped silica glasses in viscosity and coefficient of thermal expansion. The additives can be used either separately or jointly, depending on FO function. Silica glasses with a low refractive index, different optical, viscosity, and thermal physical properties is necessary to develop FO with special properties, such as low optical loss, enhanced reliability, radiation-optical and polarizing stability. 
It is believed that attempts to reduce the refractive index by joint doping fail to achieve expected total effect, and compatibility between borosilicate and fluorine silicate glass layers were not investigated so far.
The purpose of this study is to investigate MCVD for silica glass doping by fluorine and boron oxide and to analyze compatibility between glass layers. Using the method of chemical thermodynamics, we calculated equilibrium pressure for the reaction 3SiF4 +2B2O3 = 4BF3 + 3SiO2, and investigated silica glass doping by F and B2O3.

The equilibrium pressure of SF4 and BF3 was calculated subject to tabulated data from reference materials on temperature dependence of substances formation free energy. We took thermodynamic activity as 1 for the mix of the particles, containing pure components B2O3 and SiO2, is deposited during gas-phase reaction.
The results of investigation show mutual incompatibility of these additives. Due to formation of BF3, fluorine doping impedes transformation of original boron-containing substance (BBr3) into the B2O3, while forming boron oxide reduces sintering temperature of a porous layer by 100 - 250 0C. It blocks diffusion saturation of silica glass particles with fluorine. 

