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Electrochemical Corrosion of Carbon-containing Refractories

Chen Zhaoyou, Zhang Xin
(Luoyang Institute of Refractories Research,

Ministry of Metallurgical Industry)
ABSTRACT

In this paper, the electrochemical examination on the corrosion of carbon or carbon-
containing refractories atthemolten slag-liquid metal interface has been carried out, in order to
elucidate the mechanism of their local corrosion. The electromotive forces (e.m.f.) of cells
with different molten slags: C] molten| slag] Fe at elevated temperatures has been measured by
means of potentiometer and it is in the range from 250 to 458 mV. It is found that the

carbon electrode in these cells is anode and when the external back e.m.f. is applied to

the cell, the corrosion of carbon electrode will be suppressed entirely. Based on these
metal results, we believe the view that the local corrosion of carben-containing refractories at
slaginterface is mainly caused by the mechanism of electrochemical corrosion.

Some experimenta] results and phenomena about the corrosion of carbon-containing refrac-
tories at slag-meta] interface observed by other investigatorscan also could better be expla-
ined further by the mechanism of electrochemical corrosion.

According to the values of e.m.f, obtained in measurement and estimated from the thermo-
chemica] data on ce]l reaction presumed in corrosion cell, the electrochemical reaction probably
to be occured in corrosion cell is presented.

Since the local corrosion of carbon-containing refractories at slag-meta] interface is mai-
nly caused by the mechanism of electrochemical corrosion, the following countermeasures can
be used to prevent and reduce the corrosion:

(1) Adding some element more active than carbon in electrode potential, such as Mg,
Ca, Al or Si (sacrificial anode), to carbon-containing refractories.

(2) Derectly to Connzct the carboncontaining refractories.

(3) Adding of a low conductivity flux to slag increases the electrical resistance of corrosive
medium.

(4) Adding of a refractory having poor conductivity such as BN to carbon-containing
refractories increases the electrical resistance of cell at high temperature,
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