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A Study on the Physiecal and Chemieal Properties of Borosilicate Glasses
By Junnosuke YAMAMOTO and Tooru KISHII i

For Borosilicate glasses B0, anormalies are often seen. The author made an experi-
‘ment of transformation point, softeming point and chemical dursbility in the temarsr'
‘system of NanO-BzOg—Slo., and expressed them in ternary diagrams, ’

As the result,

it was found that in the transformation points and chemical

durebilities B,0y anormaly appeared at the same position, but no anormaly was seen

in softening points.

Also he pointed out that in the composition of borosilicate glasses the way of '
utilization of anormaly differ from each other and hence the composition should be
changed naturally in the case of aiming the sealing glasses such as electric bulb

#lasses or chemical resisting glasses.
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The Strueture of Borosilicate.Glasses
By Tosic ABE

In the author’s previous papszr, it was stated that due to the disposition that the
<ations of the modifying oxide do not approach to each other, atomic groups denominat-
"ed @s xy, are formed in glasses containing B,O, at the viscosity of about 1.5x 101
poises, i.e., mear the contraction temperature of the glass. In this paper, further
considerations concerning the xv-group formation in borosilicate glasses are given
from the point of view of the iomic refraction of various oxygens in sodium borate,
glasses. '

It is deduced that the B-O Londs in the BO, teirzhedron which is located in the
central part of the xy,~group is very strong, and this tetrahedron is formed at the
expense of the loosening of the B~0O bonds in the BQ; triangles around it, i.e., thege
BO, triangles are unstable in comparison with those in the normal state. Accordingly,
the predominance in number of the atomic groups xy; in comparison with other groups
such as Xyyz, XvyZs, 5VZ;, Or xz;, where %, y, and z represent BO, tetrahedron, BQ
triangle and Si0; tetrahedron, respectively, is explained.

When the Na,O content in the sodium borate glass is increased above 0.167, Na ions
begin to cut the F-O bonds around xv,-groups, and as the result,the unstable BQy
triangles around BQ, tefrahedron must be stabilized to some degree. It may be
suppcsed that these Na ions should then be trapped in deep potential holes on cutting
off the B-O bonds. These Na jons should not be so free as those added later, and they
may be regarded as the so-called “‘enclosed”’ Na ions.

It may also bs supposed that for each one xy,group, one Na jon could be the
“‘enclosed”’ lon, l.e., free Na ions should begin to be produced at the composition
2Nay0-55:0; or 28.6 molz - Na,0O. Thus the location of the maximum transition
temperature curve . in the ternary diagram NayO-B.Q;-Si0., and the stability of the
network of borosilicats glasses are discusced.
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