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Interaction at the phase boundary, between molten slag and the refractory was studied on L I and L I H 
magnesite refractories and L Ill /{ and L Ill HK chrome-magnesite refractories, using silicate and ferritic
calcium slags. Slags of the system FeO - Fe2 03 - CaO penetrate more readily into the depth of the refractories 
than the silicate slags, but show lower chemical aggressivity. In the case of L I H and L Ill /(, the matrix 
is enriched with Ca, Mg silicates. Periclase in L I H gets enriched with the MgFe2 03 phase, while periclase 
grains in L Ill /{ tend to dissolve. With the L Ill HJ( material, the penetration is not extensive but the 
boundary is chemically attacked to a higher degree. The ferritic slag enriches the L I material with Fe2 03 , 
forming magnesium-ferritic inclusions around the periclase grains. In the case of L I H, Fe2 03 penetrates 
the pe1·iclase grains similarly as it does with L Ill K, where it also attacks the chrome-spine/ grains. A more 
extensive formation of ferritic interstitia1·y material takes place in L Ill HK. The effects of ferritic-calcium 
slags with various CaO contents do not show any substantial differences. The structure in the interaction 
zone is not significantly affected by changes in the atmosphere. 

INTRODUTION 

The non-ferrous metal industry is a relatively small 
consumer of refractories, and has been traditionally 
accepting materials originally developed for iron and 
steel producers. Basic refractory materials have found 
wide applications in the furnaces for non-ferrous 
metal production, having replaced the silicate and 
aluminosilicate refractories used in the past. This 
change has been brought about by ever more exact
ing demands on the conditions of furnace operations, 
in particular those associated with operation temper
atures, which required new basic refractories, more 
resistant to the aggressive effects of slags at high tem
peratures, to be introduced. 

The use of refractories in non-ferrous metal metal
lurgy is generally characterized by the following as
pects: 
( 1) A high aggressivity of silicate slags, frequently rich 
in iron oxides
(2) Aggressive attack by both metallic and non
metallic oxidic phases
(3) High temperatures
( 4) Temperature differences
(5) Mechanical stressing
(6) Oxidation and reduction conditions
(7) The conditions of contact with the slag, which
vary from highly abrasive to highly turbulent ones.
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One has to know precisely the properties of refrac
tories in order to design high-grade and durable fur
nace linings. The individual materials have to be as
sessed from the standpoints of technology, power con
sumption and economy. 

The present paper summarizes the results obtained 
in the study of interactions at the phase boundary 
between molten slag and the refractory. Various types 
of magnesite and chrome-magnesite refractories were 
investigated in this respect. The classical silicate slag 
and the basic ferritic-calcium slag were tested as the 
aggressive media. The study had the purpose to com
pare the effects of the two types of slags on the respec
tive grades of refractories, and to assess the mecha
nism of interactions at the slag-lining phase boundary 
during pyrometallurgical production of non-ferrous 
metals. 

EXPERIMENTAL 

The static test by the so-called crucible method 
was chosen for investigating the interaction between 
liquid slags and the refractories. A hole 33mm or 
12mm in diameter was drilled into the respective re
fractory brick. The hole was filled with the corrosive 
medium, and the test specimens were placed in a sil
lite resistance furnace. Having heated the specimens 
to the required temperature and melted the aggres
sive medium, the specimens were kept at the tem
perature for 12 hours, while making up the slag level 


















