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ABSTRACT

A study of the processes occurring in the SiOz—dolomite system

at a temperature in the range 25-1500 °C was carried out with

the use of thermoanalytical and high temperature X-ray diffraction
methods. The purpose of this study was to reveal the effect of

the composition on the transformation processes applied to similar
mixtures which are frequently used in the silicate and glass
industries.

INTRODUCTION

Most of the literature data on the SiOz—dolomite system refer to
the preparation of specific calcium magnesium silicates. The
mechanisms of the processes occurring in the system under the
influence of heat, and the composition of the formed phases and
melts have not been elucidated. The information on these systems
is based essentially on a2 study of heat-treated samples cooled
to room temperature (1). The most detailed thermoanalytical
description of the SiDZ—dolomite mixture has been furnished by
Wilburn et.al. (2). These authors were unable to identify some
of the peaks above 1000 °C but some other peaks were assumed to
be originated from melt formation and due to the appearance of
wollastonite.

In the present research the varied thermoanalytical tests at
25-1500 °C were complemented mainly by high temperature X-ray
diffraction measurements in order to indentify the type of
transformations and the new crystalline phases appearing at
temperatures corresponding to the OTA peaks.
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EXPERIMENTAL

The thermoanalytical investigations were carried out on a
Mettler-type instrument, in an air flow. The rate of heating was
6 °C/minute and a sintered A1203 crucible was used. The high
temperature X-ray diffraction, K was carried out with a JEOL JDX
type apparatus also at heating rate of 6 OC/min.

The samples used in this study were: 5102 p.a., with a grain
size of 71 7um, and natural dolomite. The average oxide compo-
sition of the dolomite was: Cal 30.74 %, MgD 21.14 %, ignition
loss 47.01 %.

RESULTS and DISCUSSION

Table 1 presents the results of the thermoanalysis. The DTA
plots are shown in Figure l. The results of XRD-measurements on
the same samples at 25-1500 °C are given in Table 2. The table
shows the temperature ranges in which the XRO-test indicated the
appearance of a new phase or the disappearance of an existing
phase in the sample. The crystalline phases of the mixtures in
various ratios are compared in the plots taken at 1300 9¢ shown

in Figure 2.

The first transformation recorded in the SiOz-dolomite system is
the alpha-beta transition of quartz (see the DTA plot with a peak
temperature of 565 °C). The range of temperature of this transfor-
mation does not depend on the SiOZ/dolomite ratio of the mixture.
The measured heat content values (AH) are scattered partly due

to their low values; the average is 13.0 + 4.0 Joule/g of quartz.
(The literature gives a value of 12.1 3/g).

The processes of decarbonization start at around 570 °C and
terminate at 800-860 °C (see DTA data and the XRD-data of the
appearance of Cal). The DTG and BTA data readily indicate the
lack of influence of the mixture ratio on the decomposition of
the MgCD3 content of the dolomite although it accelerates the
decomposition of the CaCU} content. In the case of mixtures the
average value is 1657 Joules/g dolomite. The scatter around the
average value is + 5 %; this proves the fact, also supported by
X-ray measurements, that aside from decarbonization no other
process may be expected below 1000 °c.
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Fig.2. X-ray diffraction pattern of the crystalline phases at 13008
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At temperatures above 1000 ¢ various processes of silicate
formation are taking place, sintering and melt formations occur.
For the given composition only a3 mixed calcium-magnesium silicate
can be detected.

The most characteristic double endothermic peak of the DTA curve
above 1000 DC, occurring at about 1350 OC, can definitely be

- assigned to melt formation. According to XRD measurements most
crystalline phases (except 5102) vanish from the system at this
point. According to the investigation of the melt phase content
of the SiUz/dolomite mixture heat-treated at 1350 °C the molar
ratio of 2:1 mixture was found to melt +the most readily; in
parallel with decreasing dolomite content the melt formation is
also reduced. This observation is also supported by the reduction
in intensity of the OTA peaks around 1350 °c.
CONCLUSIONS

The quantitative compasition of the SiOz—dolomite mixture under
the given experimental conditions has no effect on the temperature
range of polymorphic transition (alpha-beta-quartz transition at
about 560 OC), on the formation of calcium magnesium silicates

and the melt phase (1100-1206 °C and 1300-1350 °C, respectively)
and on the starting temperature of the decarbonization processes
(570-620 °C).

The increased amount of SiDz, however, accelerates the decarbonization
of the CaCO3 content of dolomite. The mixture ratio definitely
determines the predominating calcium magnesium silicate phase
(akermanite or diopside) and also the extent of formation of the

melt phase.
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