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Introduction

Slag is defined as the solid material resulting
from the interaction of flux and impurities in the
smelting and refining of metals. The solid product
generally forms a silicate glass-like material, which
is primarily nonmetallic. In the power industry, boiler
slag is the residue from coal burning which sticks to
the walls and pipes of the boiler. This slag is removed
from the boiler and pipes through routine
maintenance and is a valuable product in the
construction industry (sometimes called “black
beauty”). Boiler slag should not be confused with
bottom ash or fly ash, which are by-products of coal
burning, and both are continuously generated and
removed during coal combustion. In the base metal
industry, slags result from the smelting of various
ores of copper, zinc, lead, etc. These metal ore slags
can have high concentrations of heavy metals
imbedded in the glassy matrix or residing on the
solid’s surface.

In making steel, iron ore or scrap metal are
melted in combination with limestone, dolomite or
lime. Pure iron is soft, bends easily under loads and
has only limited uses. Adding small amounts of
carbon, nickel, manganese and other elements
converts the iron into various alloys of steel. There
are hundreds of grades of steel, ranging from basic
carbon steel to high grade stainless steel, with each
having unique properties. In this paper, only the slags
from the steel making process are discussed.

Steel making begins by reducing metal oxides
(removing oxygen) in the melt to pure iron metal,
while scavenging ions such as aluminum, silicon and
phosphorus. The latter three elements cause
problems in steel making because they cause the
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steel to become weak, brittle or otherwise difficult to
roll into sheets in a predictable way. These elements
make it nearly impossible to make anything useful
out of iron. Even though iron is much more readily
available as a resource, these element impurities
caused enough problems with making tools from iron
that man began making tools from copper (Bronze
Age) after stone tools became obsolete (Stone Age).

Fortunately, our ancestors discovered that
iron’s imperfections could be controlled by adding
limestone or dolomite. These calcium compounds
complex with aluminum, silicon and phosphorus to
form slag. Slag floats to the top of the melt, is
poured off and placed in piles for disposal. Slag
starts its life at about 2,700 degrees F and cools
almost immediately. The slag cools so quickly, in
fact, that very few crystals form. Rather, the slag
solidifies as an amorphous, glass-like solid ranging
from fine sand particles to large blocks, both of
which can be extremely hard.

Enormous slag dumps or piles can be found

anyplace where steel was made over the past 150
years. Many of these slag piles (containing both
nonmetallic slag and wasted steel products) are being
processed for use as aggregate in road construction,
rail ballast and structural fill.
Processing involves crushing and grading the slag.
Much of the metallic fraction (the discarded steel
products in the pile) is removed with large magnets
and sold as steel scrap. All of the resulting nonmetallic
grades have applications in construction. The finest
fraction (-1/8 in.) is the one of particular interest for
acid mine drainage (AMD) treatment.

This product is referred to as slag fines. Some
slag fines are further refined using the patented Recmix
process. This process involves further grinding and a






