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Viscosity was weasured of basalt glasses of indusirially fused oliwvinic
basalts (Slapany and Novd Baiia) on the penetration viscometer in the tempe-
rature rang e 660—780°C using time dwells of 20, 40, 60, 120, 180, 240, 300
and 360 min. The viscosity values were found to vary from 10% up to over
102 dPa.s. The course of viscosity curves contributed to better understanding of
the complex course of nucleation in basalt glasses.

INTRODUCTION

The method of viscosity measurement on a penetration viscometer, which has been
described in the present periodical {1] was applied to the range of nucleation and
initial crystallization of basalt glasses, obtained by fusion of olivinic basalts from
Slapany and Nova Bafia, on which temperature-time viscosity measurements were
carried out in the 660—780 °C' temperature range.

EXPERIMENTAL

The specimens employed

The two initial basalt glasses were prepared by melting the natural rocks in
PtRh crucibles at 1500 °C. The total time of melting amounted to 3 hours, wherein
for the last about 100 minutes the melts were efficiently agitated with a PtRh mixer
to achieve perfect homogenization. After casting onto a steel grate the specimens of
the glasses obtained were cooled for 1 hour at 600 °C (for the Slapany raw material)
and for 1 hour at 550 °C (for the Nové Baiia material).

The measuring procedure

The specimen in the form of a polished disk of basalt glass was placed in a tem-
pered furnace of the penetration viscometer and measurement was started after
20 minutes. This period of time, as verified experimentally, is necessary for equalizing
the specimen and furnace temperature. The subsequent measurements were always
carried out after turning the specimen in the apparatus, at first after 40 minutes and
subsequently after each hour up to 6 hours after placing the specimen in the apparatus.
The method ensured determination of the time dependence of viscosity at constant
temperature on one and the same specimen. The procedure was repeated at 12 various
temperatures in the case of the Slapany basalt glass, and at 14 various temperatures
in that of the Nova Baiia basalt glass.
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Temperature dependence of viscosity

The first viscosity values measured (i.e. those obtained within 20 minutes after
placing into the apparatus) were used for calculating the viscosity curve. The constants
of the approximation Vogel-—Fulcher—Tammann equation (further on the VFT
equation), holding for the Slapany basalt glass, are listed in Table 1. Viscosity of the
Nova Bana basalt glass specimen was additionally measured with a ball viscometer
at 1200 °C. The respective results and the data obtained with the penetration visco-
meter were used for computing the constants of the VFT equation deseribing the
viscosity of the Nova Baiia basalt glass (without the effect of separation and crystal-
lization) in the wide temperature range of 660 to 1200 °C. The values of constants are
likewige listed in Table I.

Table I

The constants of the Vogel-Fulcher-Tammann equation for measuring
the viscosity of basalt melts (holds for glassy state and homogeneous

melts)
Validity
B to
Basalt A range
°C °C o
el | o e
Slapany ‘ —0.67 3195.6 415 660—780
Nova Bana | —3.00 4565.9 358 660—1200
{
Notice:

The Vogel-Fulcher-Tammann equation:

1 =4 + B |

O 1 = PR—

where ¢ is temperature [°C]
A, B, tp are constants

Measuring results

The essential shape of the time dependence of viscosity at constant temperature is
identical for both basalt glasses. Its course is schematically shown in Fig. 1. Following
an initial delay, represented by region A, where viscosity undergoes no distinet
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Fig. 1. Schematic plot of the isothermic time dependence of the viscosity of basalt melis.
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