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The víacoaity oj melta in the syatem Ca0-Fe0-Fe20 3-Si02 decreaaes
with increasing content oj calcium oxide and iron oxides. The viscosity oj the
melta in question was jound to be a linear junction oj the mean mole mass
oj the polyanions calculated on the basis oj a statiatical model, and an exponen
tial junction oj the reciprocal value oj thermodynamic temperature. The
coordination oj iron atoma in the melt is genetrally low. The Fe3 + cations were
not proved to participate in the jormation oj the polyanionic network. Gomplex
anions oj the type FeOi- or Fe20:- can be assumed to be preaent. Their
content decreases with increasing temperature while a larger portion oj
larger silicate polyanions is jormed. In this way, the Fe3+ cation takes over
the junction oj the tetrahedral network modifier. The phenomenon resulta
in an increase oj the mole mass oj polyanions with increaaing temperature.
INTRODUCTION

The system Ca0-Fe0-Fe203 -Si02 can be regarded as a model system of
steelmaking slags. The viscosity of melts in this system is one of the more important
properties determining the technological parameters of the refining process. In view
of the considerable reactivity of t�ese melts, the experimental determination of
their viscosity at high temperaturefl is exceptionally demanding. This is why the
data on the viscosity of these melts in the literature are comparatively rare and
frequently controversial.
The viscosity of melts in the system Ca0-Fe0-Si02 was measured for the first
time by Kozakevitch [l] at 1400 °C. The author worked with a crucible made of
sintered MgO and used argon atmosphere and a rotary viscometer. Further studies
were concerned with measuring the viscosity of melts in the system Mg0-Fe0-Si02 í2] in Mo crucibles using argon atmosphere, and in the system Ca0-Fe0-Si02 -Al203 [3] by means of a torsion viscometer in nitrogen atmosphere. Inert
argon atmosphere, iron crucibles and a rotary measuring method were likewise
used in measuring the viscosity of melts in the system Fe0-Si02 in [4]. The papers
[5, 6] were concerned with measuring the viscosity of melts in the system FexOy -Si02
in air atmosphere; the ratio of the bivalent and trivalent iron in the melt was given
by temperature and the total content of iron oxides. The viscosity of melts in the
system Ca0-Fe0-Fe203 -Si02 in air atmosphere has not so far been measured.
In studying the properties of melts in the system Ca0-Fe0x-Si02 in air atmo
sphere, it is necessary to know the equilibrium composition as a function of tempe
rature and of total composition. The phase equilibria in this system and thus also
the equilibrium compositions, based on the determination of the relative contents
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of bivalent and trivalent iron in rapidly quenched specimens of melts, were studied
in [7, 8].
Viscous flow involves transport of momentum between the individua! particles
of the moving liquid. The coefficient of dynamic viscosity is therefore obviously
related to the mass of particles constituting the given liquid. Unlike the electrical
conductance of silicate melts, where the charge is transferred above all by cations,
the transport of momentum in viscous flow is provided mostly by anions. In the
case of silicate metls, the mean mole mass of the anions is a suitable correlation
pa.ra.meter with respect to dynamic viscosity. According to Masson et al. [9] the
distribution of silicate anions in a melt is established by polycondensation reactions
ofthe type
(1)
where the anions with the general formula SinO���ll- form solely linear and branched
chains. Particularly at higher Si0 2 concentrations the melt will obviously contain
also cyclic and globular particles. The existence of such particles was pointed out
by Pretnar [10] who assumed that the melts of binary silicates include short chains
(n � 5) as well as globular particles with the general forrnula SinO��;:t„i-, where
n � 6. The number of bonds between the Si04 tetrahedra in the polysilicate anions
is designated ln• It thus holds for chains that
ln= n - I.

(2)

And for condensed polyanions it then holds that (10]
ln = 2n - 1.71 X n2l3 - 0.5.
(3)
The equilibrium according to equation (1) ca.n likewise be described generally by
the schema.tic equation
2 o-= 0° + 02(4)
having the equilibrium constant
x(0°) x(02-)
K=----,
(5)
x2(0-)

where 0° and o- represent the bridging and the non-bridging oxygen atoms respecti
vely. The equilibrium, which determines the quantitative distribution of anions
in binary silicate melts, can thus be described in this way using a single equilibrium
consta.nt.
The mean mole mass of silicate a.nions and the mean number of Si04 tetra.hedra
in the anion can be calculated according to the equations
(6)
where MII is defined by
Mn

=

28.086n

+ 16(4n - ln)

and for x11 , Pretnar derived the equation

(7)

X n = x(Si02 ) (1 - q)2 qn-1,
(8)
where q = Xn+1/xn is the parameter of a geometrical series determining the concen
tration of polymerized anions in the form
� n2/3 q -1 = 1
n
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(9)
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