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OPTIO AL METHODS

or for a lag-free proce ,it may react with a di olved
alkali eanh metal (Me) and form a solid pho pbide as
expre ed in Eq [2b].

It has been experimentally verified /2,3/ that phos­
phorus dis olved in a liquid metal may either be
removed by oxidation or by reduction.

In the oxidation process as used in steel refining where
a slag is present, the dissolved phosphorus reacts and
forms phosphate ions as expressed in Eq.[1].

Dephosphorization of tbe metal i here favoured by
low temperature, a high oxygen potential and a high
oxygen Ion activity to phospbate activity coefficient
ratio of the lag.

Under trongly reducing conditions and provided a slag
is present • the pbosphorus in tbe metal reacts with
0XY$en ions and forms phospbide ion according to Eq
[2aJ.

has been most persistently looked tor. I hiS nas to 00
with the fact that product quality, f. inst. in terms of
corrosion resistance, is slgnificantlr improved in
ultra-Iow phosphorus stainless steel /1/, whereas the
impurity level for pho phoros in chromium rich hot
metal produced from recycled scrap, high carbon
ferrocl1romium ore or obtained by direct smelting of
cl1romium, tends to increase year by year.

Manganese-rich alloys are intermediate products
u ually used in diluted concentrations in teel, not
valuable end products like chromium-rich steel. Thus,
the incentive in the search for a dephosphorization
proce ,deemed to be difficult and co tly, has not been
the same for manganese alloys as for chromium alloys.
Le work has therefore been devoted to the pho ­
phoru problem in the manganese industry, but data on
thermochemical tropertie of lags and slag/metal
equilibria ~aine from fundamental work on the
depho phonzation of chromium alloys are applicable
also on manganese-containing systems.

Dephosphorization proceeding according to tbese two
reactions is favoured at high temperature and in the
case a slag is present, at a high oxygen ion activity to
phosphide activity coefficient ratio.

When a lag is present, tbe transition from oxidative
to reductive dephosphorization i controlled by an
exchange reaction between pho phate and phosphide
ions as given by Eq [3J obtained by subtracting Eq (2a]
from Eq [1].
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DEPHOSPHORlZATlON OF MANGANESE

ALWYS

ABSTRACT

Dephosphorization of liquid manganese alloys is
reVIewed and discussed on the basis of thermody­
namical data available from the literature. Two possi­
bilities are concidered, either to remove phosphorus as
a phosphate under oxidizing conditions or as a
phosphide under reducing conditions. As the latter
approch appears to be the most promising choice for
high carbon ferromanganese alloys, this possibility was
studied in a serie of laboratory experiments where
magnesium at a defined partial pressure was used as
the phosphide forming agent. It wa found, however,
that in equilibrium with a carbon saturated ferroman­
gane e melt, the magnesium phosphide phase is not
sufficiently stable to give a required degree of
depbospborixation at a reasonable pre.ssure of
magnesium. Similar experiments with calcium as the
depbo pborization agent confirmed tbat calcium is not
effective at all in carbon ricb alloys due to calcium
carbide formation, but was found to be quite effective
in low carbon ferromanganese.

•• A.N. Wrenres, Research Scirlll;st, Divisioll of Melallll~, The
Foulldatioll of Scielltific alld IlIdustrial Research at th, NOTWe'
giall IlIstihlte of T.chllology (SINTEF)

Depho phorization of liquid alloy rich in elements
being less noble than the pbo phoru itself is a difficult
task and bas been the subject of numerous publications
over the last decade. Most of the e studies, however,
bave focused on problems related to the dephospbo­
riza tion of chromium-rich hot metal in the stainless
steel industry wbere an economical and
environmentally acceptable solution of this problem
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