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Effect of Mg on the coordination state of boron in borate glass
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The change in coordination number of boron in alkaline borate glasses with network modifier (MgO and
Na,O) has been investigated by B K-edge XANES. The fraction of triangularly coordinated boron (BEI)
increased with increasing network modifier. In contrast, tetrahedrally coordinated boron (B[*) increased
when only MgO was increased. Overall, the elastic moduli of the glasses increased with increasing network
modifier component, which is more pronounced in the glass in which both Na,O and MgO are added. The
improvement of the elasticity can be attributed to the enhancement of borate network structure by increase of
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Fig. 1. Example of the decomposition of B-K
edge XANES spectrum.
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Fig. 2. Change in the Proportion of B as a
functions of MgO content in molar fraction. The
symbols indicate the sample varied only MgO
(triangle) and both MgO and NaxO (circle) contents.
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Fig. 3. MgO-content dependence on Young’s
modulus. The symbols indicate the sample varied
only MgO (triangle) and both MgO and Na,O
(circle) contents.



