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e INTRODUCTION
Though the low natural abundance of boron classifies it as a trace element, its unique chemistry allows it to occur in occasional massive deposits of minerals
Er—

such as borax. This concentration gave boron a visibility and technological importance early in human history. During the antiquity, boron was used in the
preparation of glass and enamel. Actually, borosilicate glasses have long found a wide range of industrial applications in particular for nuclear waste storage
and special glass. Because the viscosity of these glasses is an important parameter governing mass transfer in industrial and natural processes, it is useful to
study its variations with composition and temperature. To better understand the structure and properties variation of borosilicate glasses and melts, we have
investigated five compositions with constant Na,O content. Measurements of the viscosities and heat capacities of these glasses have been performed in order
to determine the configurational entropy S< of the liquid using Adam and Gibbs theory. The configurational entropy gives us an idea of the structure of the
< | glasses and melts. This structural observation is completed by Raman spectroscopy investigations.
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Yomol nominal analysed | nominal  analysed | nominal  analysed

Y Sio, B,0, Na,0
9 SBN0-20 0 2 80 = 20 .

SBN26-20 | 26.66 - 53.34 o 20 o

SBN40-20 | 40 40.75 40 38.78 20 20.47

SBN53-20 | 53.34 53.86 | 26.66 26.01 20 20.13

SBN80-20 | 80 79.99 0 0 20 20.01 p _

Comp '('/ ns of five borosilicate glasses synthesized at ¢ lkaline content (20%mol Na,0) and analyvi% Q‘
electron microprobe. Two compositions elaborated by Y. Linard [1] are added on the diagram : BSN5-16 (N %mo \
~ g o 66 0,-5.34B,0;-16Na,0) and BSN29-14 (A ; en %mol : 56.718i0,-28.86B,0,-14.43Na,0 ). 3
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Viscosity of molten bormww W function of I/T. At low —— at high temRGYatureS the Vlscosgfty of borosilicate Iﬁelts decreases 7, capacities of the borosilicate melts. Measurements were
viscosity, measurements were made at CEA Marcoule for faster than the visgosity of the sﬂwate melt, whereas’ their entropy made at IPGP between 300 and 1073K with a differential
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SBN40-20 and SBN26-20 and at IPGP for other melts. /\ and A increases faster. . . F scanning calorimeter (DSC). [\ and orrespond.to. data from
are data from Y.Linard [1]. '?i ) SN ;&’ Y.Lingrd [1] . B
[} * Structural obsenvattons Y & n%, et ®
) According to p§§§V10us literature studies [4, 5], alkaline i’Qns convert boron
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i Comparison of Raman, spectra of the five borosilicate glasses —» according to the literatur re [7, 8], increasing the temper@ture implies Configurational ~entropy of borasilicate  melts aganis}z
with constant Na,0 w"‘%: The spectra have been measured at in /the borate network an nerease of the number of possible units temperature. A and A correspond tYdamﬁom Y.Linard [1].~

PGP (Jussieu) at room tempeyature-and j=488nm. O 71nclud1ng boron. Neve\tthe‘less ‘ﬁhgt result has to be completed by Raman ke /
/f oV spectroscopy measurements at high temperature. gf/ / \7 ~
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.t CONCLUSION

/_i * A substitution of Si by B induces an increase of BO, units and a
5 decrease of Q° and Q7 units which leads to an increase of the entropy.

i * Boron has an important role in borosilicate glasses mainly controlling
their viscosity and their configurational entropy
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\m N * A similar study will be performed on barium borosilicate glasses to
o} ¥ “0.| search the importance of boron. A comparison with sodium borosilicate
- o m prm e I R ) glasses will be made to see the influence of the modifier ion.
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