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The aim of this work is to study the influence of the granulometric composition of dolomite and limestone of 0.1-1.0 mm, 1.0-1.6

mm, 1.6-2.5 mm fractions on the rate o]yglass‘ formation processes in the synthesis of float glass. The dependence ;f the degree of decarboni-
zation of dolomite and limestone on the dispersion of particles and the time of heat treatment has been established. Accorging to the study of
the in}guence of the granulometric composition of carbonate rocks on the melting characteristic of float glass, it can be concluded that it is

possible to use the 1.0-1.6 mm fraction of limestone or dolomite. The combined introduction of coarse-grained carbonates reduces the
homogeneity of the batch and slows down the glass melting process.
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Lenvio pabomul sensemcs nposedeHie Uccie008aHus GIUSHUSL SPDAHYIOMEMPULECKO20 COCMA8a O0TOMUMA U U36ECIHAKA PpaKyull
0,1-1,0 mm, 1,0-1,6 mm; 1,6-2,5 mMm Ha cKOpocmb npoyeccos CMekio00paz08aHus npu CuHmese JUCo8020 CMeKid. Ycmanoenena 3asucu-
Mocmb cmeneHu 0ekapooHUu3ayuu 00IOMUMa U U36ECMHAKA OM OUCNEPCHOCMU Yacmuy u epemenu mepmudeckoti oopabomku. Ilo pe3yno-
mamam uccned08anust GIUSHUS PAHYIOMEMPULECKO20 COCMABA KAPOOHAMHBIX NOPOO HA 8APOUHbLE CEOUCMEA TUCTOB020 CINEKIA MOJICHO
3AKTIOUUNb O 603MOICHOCHIU UCHOTL3068AHUS U38ecmHsKa Tubo donomuma Gpaxyuu 1,0-1,6 mm. Coemecmmoe esedeHue KpynHO3epHUCHbIX

Kap60Ham06 CHUacaem Ot)HOPO()HOCmb wuxmol u 3ameosisem npoyeccvl Cmexio68apeHus.

KiroueBble ciioBa: kapOOHaTHAs 10O/, KUHETHKA JeKapOOHHU3ALMH, CTEKI000pa3oBaHKe, JIMCTOBOE CTEKIIO
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Ishning magsadi dolomit va ohaktoshning granulometrik tarkibi 0,1-1,0 mm, 1,0-1,6 mm, 1,6-2,5 mm bo’lgan fraksiyalarining listli
shisha sintezida shisha hosil bo'lish jarayonining tezligiga ta'sirini o'rganishdir. Dolomit va ohaktoshning dekarbonizatsiya darajasi zar-

rachalarning tarzalishiga va issiglik bilan ishlov

tagsimotining pis

erish vaqtiga og’liqliii am’glan/gan. Karbonatli jinslarnin
irish xususi atlarifa ta'sirini o'rganish natijalariga ko'ra, ohaktosh yoki

zarracha kattaligi
1,0-1,6 mm fraktsiyali dolomitdan foydalanish

mumkin degan xulosaga kelish mumkin. Dag'al donali karbonatlarning birgalikda kiritilishi omixtaning bir xilligini pasaytiradi va shisha

erish jarayonini sekinlashtiradi.

Kalit so'zlar: karbonat jinsi, dekarbonizatsiya kinetikasi, shisha hosil bo'lishi, qatlamli shisha

Introduction

The characteristics of raw materials —
chemical and phase composition, dispersion — have
a profound effect on the glass melting processes:
the sequence and kinetics of phase transformations,
the melting point of eutectic compositions, the
thermal conductivity of the batch, the heat-
absorbing capacity of the glass melt [1, 2].

In industrial glassmaking, much attention is
paid to the energy efficiency in production, which

DOI: 10.34920/cce202433

is influenced by many factors, including the choice
of raw materials. The batch formulation should
ensure the reduced energy consumption in the
glass synthesis. Technological and economic as-
pects of glass production are also important [3—6].
Rational selection of the granulometric
composition of raw materials is among important
tasks of glass melting. The grain size of the batch
components affects the rate of silicate and glass
formation processes, and the processes of mixing
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the batch and its homogeneity [7—11].

The problem of choosing the granulo-
metric composition of raw materials most relates
to silica sand, while, however, there is no uniform
approach to choosing grain composition of car-
bonate rocks. A common practice in industrial
glass melting is the use of fine particle fractions of
dolomite and limestone (0.1-1.0 mm). At the same
time, it is known that these materials are used in
larger sizes (coarse-grained materials 1-3 mm),
and they are known to have a positive effect on the
process of homogenization of glass melt. The use
of coarse-grained carbonate rocks is however pos-
sible with a limited content of siliceous impurities
[7, 8].

The grain size of carbonate rocks can influ-
ence the rate of processes in the batch, in particu-
lar, the rate of phase transformations. In case of
solid-phase reactions, the packing of the batch par-
ticles is important, since reactions occur on the
surface of grains and an increase in their size can
have a negative impact on the rate of silicate for-
mation processes.

Carbonate grain size can also affect the
rate of decarbonation. The rate of carbonate de-
composition, in turn, affects the reactivity of de-
carbonized particles. In addition, the temperature
range of carbon dioxide emissions can influence
the processes of melt homogenization.

To assess the influence of the granulo-
metric composition of carbonate rocks on the melt-
ing characteristic of float glass, the study of the
kinetics of the decarbonization process of dolomite
and limestone was carried out, which included de-
termining the decomposition rate and activation
energy of the process, study of the influence of the

granulometric composition of carbonate rocks on
the processes of silicate and glass formation and
quality of float glass synthesized using carbonate
rocks of various granulometric compositions.

Research methods

The following materials were used in the
study:

— carbonate rocks — dolomite and limestone
of various fractional compositions (0.1-1.0 mm;
1.0-1.6 mm and 1.6-2.5 mm);

— a batch of float glass composed using the
specified carbonate rocks, silica sand (OBC-030-
B), soda ash (grade A) and feldspar (Table 1).

Heat treatment of the batch was carried out
in a batch-type gas furnace at a rate of temperature
rise of 250 °C/h at temperatures between 700 °C
and 1500 °C in increments of 100 °C at exposure
for 0.5 hours. The gas environment is oxidizing
with an excess air ratio of 1.08—1.13. The crucibles
were removed from the furnace, and, after their
cooling, the quality of the weld was visually as-
sessed. At a heat treatment temperature of 1500 °C,
a homogeneous melt was obtained, which was pro-
duced by casting in the form of plates.

Chemical analysis of carbonates performed
by using LEA-S500 laser analyzer. For analysis, the
sample was ground to a powdery state in a PUL-
VERISETTE 5 Classic line planetary mill and
pressed into tablets.

The differential scanning calorimetric
(DSC) measurements have been performed by
METTLER TOLEDO Instruments TGA/DSC-
1/1600 HF. The heating range was up to 1000 °C
at a speed of 10 K/min.

The gasometric method was used to study

Table 1

Granulometric composition of samples and composition of the glass batch

No. of glass Granulometric composition of carbonates, mm Glass batch calculation
batch Dolomite Limestone parts by weight per 100 parts by weight of glass

1 0.1-1.0 0.1-1.0

2 1.0-1.6 0.1-1.0

3 1.6-2.5 0.1-1.0 Silica sand + Soda ash + 97.24

4 0.1- 1.0 1.0 16 Feldspar

5 01-1.0 1.6—-2.5 Limestone + Dolomite 23.58

6 1.0-1.6 1.0-1.6

7 1.6-2.5 1.6-2.5
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the kinetics of the decarbonization process of do-
lomite and limestone. The studies were carried out
under isothermal conditions at temperatures of 900
and 1000 °C. Carbonate rocks were placed in a
ceramic boat-like container and installed in a
quartz reactor in a tubular laboratory furnace
SNOL 0.25.1/12. The rate of carbonate decompo-
sition was determined by the rate of carbon diox-
ide emission.

Optical microscopy was performed by us-
ing Nikon H600L microscope, designed for study-
ing the microstructure and texture of objects in
reflected light.

SEM/EDS measurements have been per-
formed by JED-2201 system, working with JSM-
5610 LV (JEOL) scanning electron microscope.

Raman spectroscopy was performed using
a Confotec MR350 3D scanning laser microscope
and 532 nm laser.

Results and Discussion

Chemical composition of carbonate rocks
is presented in Table 2.

The chemical composition of dolomite
does not reveal a pronounced influence of the
granulometric composition on the content of the
main components. In a finely dispersed dolomite
(fraction 0.1-1.0 mm), there is a higher content of
impurity components — SiO,, Al,Os, Fe,O3. The
influence of the granulometric composition of
limestone on its chemical composition is as fol-
lows: as the grain size increases, the content of the
main substance decreases, while the content of
Si0, in samples of the 1.6-2.5 mm — before 3.72
wt.% fraction increases significantly. The insolu-
ble residue in HCI is 9 % for this sample, which
indicates an increased content of silica materials.

Limestone of the 1.6-2.5 mm fraction is conse-
quently characterized by a high content of refrac-
tory inclusions and does not meet the requirements
specified for its chemical composition.

According to the dolomite thermal analy-
sis, there is no influence of the granulometric com-
position on the temperatures of the maximum en-
do-effects and the loss of mass of the material dur-
ing decomposition. There is an increase in the rate
of mass loss, determined from the differential
curve during the decomposition of MgCQO;, with
increasing grain size.

An experimental study of the kinetics of
the decarbonization process of dolomite and lime-
stone was carried out to assess the influence of
temperature and grain composition on the rate of
their decomposition.

To describe the kinetics of the decomposi-
tion reaction of calcium carbonate, the B.V.

Erofeev equation was used [12, 13]:
n

, (1)
where o is the conversion, t is time from the start
of the reaction, n is empirically determined expo-
nent, k is reaction rate constant.
_E
k=A-e RT (2)

b

a=1—e

where A is preexponential factor; E is the activa-
tion energy, kJ/mol; R is the gas constant, 8.31 J/
(mol'K)

Carbonate conversion (o) for different
time intervals were determined graphically using
Figure 1.

The kinetics of the decomposition process
is influenced by such factors as the genesis of
samples, grain dispersion, imperfection of the lat-
tice structure, the presence of defects, impurity

Table 2
Chemical composition of carbonate rocks
. Xi nten 9
Fraction S0, | ALO; |O dcheZ)oze - W|t - Ca0 | MgO LOI
Dolomite
0.1-1.0 0.65 0.3 0.081 31.91 20.33 47.18
1.0-1.6 0.38 0.11 0.053 33.17 19.69 47.10
1.6-2.5 0.46 0.078 0.052 32.58 20.06 47.15
Limestone
0.1-1.0 0.82 0.06 0.023 53.07 1.76 43.59
1.0-1.6 1.83 0.044 0.015 51.64 1.98 43.71
1.6-2.5 3.72 0.045 0.026 48.54 2.3 40.48
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content, etc. [14—19].

According to modern concepts, the pro-
cess of decomposition of calcium carbonate in
limestone is heterogeneous and proceeds in sever-
al successive stages, namely, the crystal chemical
transformation of CaCOj; to CaO; CO, desorption
is distinguished from the reaction surface; CO,
diffusion into the core of the gas flow. According
to the mechanism of these elementary stages, they
can be combined into two groups: diffusion and
adsorption-chemical or kinetic.

The reaction CaCOsoliay = CaOsoliay +
COxgas) does not begin on the entire surface of the
original solid, but at individual points, lines and
areas, the so-called potential reaction centers,
from where the reaction gradually spreads deep
into the crystal. Reaction centers are places on the
surface of the CaCO; where bonds with nearby
particles are weakened. Such active places include
the vertices of corners, edges and some points on
the faces of the crystal. Areas with various types
of surface defects are particularly reactive [13—
19].

Since the process occurs only at the phase
boundary, which is initially small, the speed of the
process is low. As the nucleus is completed with
new formations of calcium oxide, the phase inter-
face at each nucleus increases and, consequently,
the rate of the process also increases. The reaction
front at each nucleus increases and then merges
into a single reaction front. At this time, the speed
of the process reaches its maximum. However, in
so far as the pieces of calcium carbonate have fi-
nite sizes, the surface area begins to decrease
down to zero from a certain point in time.

As already noted, the decomposition of

12
1.0
0.8
0.6

0.4

Decomposition level

100
Holding period, s

Figure 1. The effect of dispersion and firing temperature on the dissociation of carbonates in limestone.

150

7.
i
.
‘s
.
.
s

calcium carbonate includes adsorption and chemi-
cal stages and diffusion stages, which occur se-
quentially. The observed speed of the process will
be determined by the speed of its slowest stage. At
low temperatures, when the energy of the reacting
molecules is low, the slowest stage is the crystal
chemical transformation, which occurs with con-
siderable activation energy. At high temperatures,
when the energy of the reacting molecules is sig-
nificant, the slowest stage is the diffusion of CO,
from the reaction zone. This change in the rate ra-
tio is implied by the different degree of influence
of temperature on the rate of crystal chemical
transformation and the rate of the diffusion pro-
cess.

The effect of dispersion and firing temper-
ature on the dissociation of carbonates in limestone
is given in Figure 1.

The dependence of the degree of limestone
decarbonization on the dispersion of particles and
temperature indicates a different influence of tem-
perature on different fractions of the material: for
particles of 1.6-2.5 mm in size, the degree of de-
composition, other things being equal, is lower
than for fractions of 0.1mm. For fractions of 0.1—
1.0 and 1.0-1.6 mm, the process of particle de-
composition looks like being controlled by both
kinetic factors and the rate of heat supply. For
large particles of 1.6—2.5 mm, the process is prob-
ably limited only by the supply of heat to the zone
of the endothermic reaction, which proceeds fron-
tally from the surface of the particle to its center.
At the same time, under conditions of rapid heat-
ing of large particles of the 1.0-1.6 and 1.6-2.5
mm fraction, an increase in the defectiveness of
CaO crystals can be observed, which is associated

e
.

-

—— Limestone 0.1-1.0 (1000°C)
—— Limestone 1.0-1.6 (1000°C)
Limestone 1.6-2.5 (1000°C)
""" Limestone 0.1-1.0 (900°C)
Limestone 1.0-1.6 (900°C)
Limestone 1.6-2.5 (900°C)
250 300
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1.0
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0.6
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Decomposition level

100

150

—— Dolomite 0.1-1.0 (1000°C)
—— Dolomite 1.0-1.6 (1000°C)
—— Dolomite 1.6-2.5 (1000°C)
- « - Dolomite 0.1-1.0 (900°C)
- - - Dolomite 1.0-1.6 (900°C)
- = = Dolomite 1.6-2.5 (900°C)

200 250 300

Holding period, s

Figure 2. The effect of dispersion and firing temperature on the dissociation of carbonates in dolomite.

with the instantaneous dissociation of carbonates
during thermal shock, during which the crystal
lattice of the resulting calcium oxide does not
have time to form a stable structure and has in-
creased reactivity.

The thermal decomposition of dolomite
occurs stepwise to form, at the first stage, calcite
(CaCO0;) and magnesite (MgCOj3), which immedi-
ately decomposes at a high rate into MgO and CO,
with the formation of a mechanical mixture of
magnesium oxide and calcium carbonate, the dis-
sociation of which occurs at more high tempera-
ture [13, 20-28]:

CaMg(CO3)2 - CaC03 + MgCO3 -
CaCO;+ MgO + CO, — CaO + MgO + 2CO,.

Modern concepts of the mechanism of de-
composition of magnesium and calcium car-
bonates do not significantly differ and are de-
scribed using the example of CaCOj; above.

The dependence of the degree of dolomite

nT

"

Inm -

-17

-18

-10.574x - 1.1453
-21.891x + 9.3476
-20.189x + 7.7995

decomposition on the treatment time at a tempera-
ture of 900 °C and 1000 °C is given in Figure. 2.

A characteristic inflection in the decompo-
sition curves of dolomite of the 0.1-1.0 mm frac-
tion indicates a multi-stage process; for fractions
of 1.0-1.6 and 1.6-2.5 mm, the effect is less pro-
nounced, since as the dolomite grain warms up,
the processes in the volume of the grain and on the
surface may differ. The overall rate of the process
will be determined by both the intensity of heat
supply and the rate of thermal decomposition. In a
certain temperature range, the rate of decomposi-
tion turns out to be commensurate with the rate of
heat supply, and then the resulting value of the
kinetics of the process is determined by the ratio
of these factors.

The activation energy of the carbonate dis-
sociation process was calculated using thermo-
gravimetric curves of thermal analysis based on
the formulas [29]

125 135 1T:10°

—— Limestone 0.1-1.0 mm

—— Limestone 1.0-1.6 mm
Limestone 1.6-2.5 mm

Dolomite 0.1-1.0 mm
= Dolomite 1.0-1.6 mm
we Dolomite 1.6-2.5 mm

Figure 3. Dependency graph Inm — 2 - InT = f (%) :
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Inm—2-InT =K, — R%

. 3)
where E is activation energy, kJ/mol; R is the gas
constant, J/(mol-K); T is temperature, K; m — de-
crease in the mass of a substance determined by
the TG curve, % (mg).

Graphs characterizing the kinetic parame-
ters of the decomposition process of limestone
and dolomite of different granulometric composi-
tions, plotted in coordinates In m — 2-InT = f(1/T)
are given in Figure 3.

The tangent of the angle of inclination of
the resulting straight lines corresponds to the val-
ue of the activation energy.

Activation energy (E, J/mol), was calcu-
lated using:

E=K-R-107, 4)
where K is slope of curve.

It has been established that the activation
energy level of limestone is within the range of
215-250 kJ/mol, while the higher the grain size,
the higher the activation energy during dissocia-
tion. A similar dependence is seen for dolomite.
The activation energy is in the range of 87-182
kJ/mol. The highest values of activation energy
for the decarbonization process are typical for the
1.0-1.6 mm fraction.

Thus, during the heat treatment of the
batch at temperatures close to the cooking temper-
ature, almost instantaneous thermal dissociation of
carbonates occurs. The resulting calcium oxide
has a fine-crystalline defective structure and is
characterized by increased activity.

According to the study of the influence of
the fractional composition of carbonate rocks on
glass melting processes, there is no influence of
the granulometric composition on glass melting
processes during heat treatment of the batch, and
the grains of carbonate rocks visually retain their

900 °C

~' Dolomite grains

sizes. It is known that the liquid phase in the batch
appears in the temperature range of 780-880 °C as
a result of the melting of sodium carbonate, double
carbonates Na,Mg(CO;), and Na,Ca(CO;) and
eutectics between these compounds and Na,CO;
[30-32].

In the temperature range of 1100-1400 °C,
active dissolution of silica grains occurs; on the
surface of the melt of all samples, there is a contin-
uous siliceous crust. A larger crust volume is char-
acteristic of samples in which a 1.6-2.5 mm lime-
stone fraction is used, as well as with the combined
introduction of large grains of limestone and dolo-
mite. When the batch was heat treated in a gas fur-
nace at a temperature of 1500 °C, regardless of the
fractional composition of the carbonates, a homo-
geneous melt containing a gas phase was obtained.

According to electron microscopy data, the
original dolomite grains have a dense structure.
When the dolomite decomposes, a porous structure
is formed, and the pore size increases with the se-
quential decomposition of MgCO; and CaCOs.
Microcracks appear that divide the grain into sepa-
rate zones. Grains of limestone are loosened during
heat treatment.

The results of studying the structure of
batch 2 (dolomite fraction 1.0-1.6 mm, Table 1),
as obtained by heat treatment at temperatures of
900 °C and 1000 °C using electron microscopy, are
given in Figure 4.

The structure of the samples contains dolo-
mite grains with a size of about 700-1000 um,
which have a porous structure due to the decompo-
sition of carbonates. At 900 °C at the grain bound-
ary, the interaction of the batch components occurs
with the formation of sodium silicate or
Na,0x2Ca0x3Si0,. According to microprobe
analysis, the formation of calcium and magnesium
silicates of non-stoichiometric composition is also

1000 °C

Figure. 4 — SEM images of Batch 2.
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1000 °C

Figure 5. SEM images of Batch 4.

recorded. Melting of eutectic mixtures leads to the
formation of a glass phase. In the structure of sam-
ples processed at a temperature of 1000 °C, at the
grain boundary CaO and MgO, the formation of
magnesium and calcium silicates (light grains sur-
rounding the grain of decarbonized dolomite) is
recorded. Active melting of eutectics between sili-
cates and the initial components causes an increase
in the volume of the glass phase. Grains of decar-
bonized dolomite are preserved in the structure of
the samples up to a temperature of 1100 °C. When
the heat treatment temperature increases to 1200
°C and 1300 °C in the structure of the samples, the
crystalline phase is represented only by residual
silica grains. Using Raman spectroscopy, it was
established that up to a temperature of 1200 °C
silica is represented by quartz, at 1300 °C cristo-
balite, along with quartz, is recorded. At a temper-
ature of 1400 °C, the crystalline phase is represent-
ed only by cristobalite.

The results of studying the structure of
samples of batch 4 (limestone fraction 1.0-1.6
mm, Table 1), obtained as a result of heat treat-
ment at temperatures of 900 °C and 1000 °C, are
given in Figure 5.

The composition of grains at points 1 and
2 corresponds to CaO. Analysis at point 3 reveals
the following grain composition, wt.%: 49.24Si0, ;
32.80Ca0; 18.51Na,O . At a heat treatment tem-
perature of 1000 °C, the structure contains loose
CaO grains with a size of about 1000 pm. Calcium
silicate (light grains) is formed at the grain bound-
ary; in particular, point 3 corresponds to the fol-
lowing composition, wt.%: 21,77S10,; 78,23CaO.
This composition may correspond to the formation
of sodium calcium silicate of non-stoichiometric
composition.

According to Raman spectroscopy data,

the phase composition of grains distributed in the
glassy and gaseous phases corresponds to quartz
(up to 1200 °C), which turns into cristobalite at a
temperature of 1300 °C.

To assess the influence of the granulo-
metric composition of carbonates on the quality of
glass, the volume fractions of phases in samples
synthesized in a gas furnace at a temperature of
1500 °C were determined. The sizes of gas inclu-
sions vary within 0.1-0.3 mm. The volume frac-
tion of the gas phase varies within 2.4-6.9 vol.%.

The relationship between the fractional
composition of carbonate raw materials used for
glass synthesis and the proportion of the gas phase
in them is ambiguous. It must be taken into ac-
count that the temperature factor, and not the frac-
tional composition of carbonates, has a decisive
influence on the quality of glass melt in terms of
gas phase content. It however seems possible to
establish general trends in the influence of the
granulometric composition and type of carbonate
raw materials on the proportion of gas inclusions
in the glass melt. The combined introduction of
coarse-grained limestone and dolomite (fractions
1.0-1.6 and 1.6—1.25 mm) leads to an increase in
the volume of gas inclusions (5.5-6.9 vol.%) in
comparison with the base batch (5.4 vol.%). For
glass based on batch into which only one coarse-
grained material was introduced — dolomite or
limestone of 1.0-1.6 and 1.6-2.5 mm fractions — a
decrease in the proportion of the gas phase to 2.4—
3.8 vol.% is observed. The antagonistic effect of
the introduction of coarse-grained raw materials is
probably associated with the packing density of
particles in the powder mixture. Apparently, the
use of dolomite and limestone of different frac-
tional compositions makes it possible to increase
the packing density of grains in the batch, in com-
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parison with a batch containing only coarse-
grained carbonates, which increases the contact
area of the reacting particles and the rate of reac-
tions in the batch.

Conclusion

To rationally select the granulometric
composition of carbonate rocks used in the pro-
duction of float glass, studies of the technological
properties of dolomite and limestone of the fol-
lowing fractional composition were carried out:
0.1-1.0 mm; 1.0-1.6 mm and 1.6-2.5 mm. Coarse
-grained carbonate rocks were introduced into the
mixture both separately and in combination with
each other. In dolomite of the 0.1-1.0 mm frac-
tion, traditionally used in industrial glassmaking,
a higher content of impurity components (Fe;Os,
Si0,, AlL,O;) was revealed. In the chemical com-
position of limestone, with increasing grain size,
the content of the main substance decreases and
the content of SiO, to 3.72 wt.%. It has been es-
tablished that during heat treatment, dolomite and
limestone grains retain their sizes after the decar-
bonization process. According to electron micro-
scopic research, a porous grain structure is
formed, and microcracks appear that divide the

grain into separate zones. Based on the results of a
study of the kinetics of the processes of decarbon-
ization of dolomite and limestone it has been es-
tablished that at temperatures of 900 and 1000 °C
the thermal dissociation of carbonates occurs in
100-300 s. There is dependence of the degree of
decarbonization on the particle dispersion and
heat treatment time.

According to electron probe microanalysis
at heat treatment temperatures of 900 °C and 1000
°C at the grain boundary containing CaO and
MgO, the components of the batch interact with
the formation of sodium, magnesium and calcium
silicates of non-stoichiometric composition. At
processing temperatures of 1200, 1300 and 1400
°C, the crystalline phase is represented only by
quartz and cristobalite, glass formation processes
are completed in the temperature range of 1400—
1500 °C. Based on the study of glass formation
processes and the quality of float glass, we can
conclude that it is possible to use limestone or do-
lomite of the 1.0-1.6 mm fraction in float glass
technology. The combined introduction of coarse-
grained carbonates can reduce the homogeneity of
the batch and, although to a small extent, slow
down the glass melting process.
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