
Based on Alkalinity
Acidic & Neutral Refractories: Composed of materials like silica and alumina, these
are resistant to acidic substances but can be vulnerable to alkalis.
Carbon Refractories: Known for their exceptional resistance to slag and mechanical
erosion, especially in reducing atmospheres.

Shapes and Forms
Preformed Shapes: Such as bricks and blocks, commonly used in construction for
floors, walls, boilers, and ladles.
Unformed Compositions: Also known as monolithic refractories, these include
castables, plastics, and gunning mixes, applied in situ.

Temperature Resistance
Normal Refractory: Ranges from 1580-1780°C, suitable for lower temperature
applications.
High Refractory: From 1780-2000°C, used in more demanding environments.
Super Refractory: Exceeding 2000°C, these are employed in extremely high-
temperature processes, like those in the aerospace industry.

Refractories, composed of materials like oxides, carbides, or nitrides, are engineered
for durability and longevity. They exhibit strong resistance to thermal shock, physical
wear, and chemical corrosion. Elements such as silicon, aluminum, and magnesium are
incorporated to tailor these materials for specific thermal, mechanical, and chemical
properties. 

The addition of graphite, for instance, significantly enhances their thermal conductivity
and shock resistance, making them more suitable for demanding applications.
Refractories are used in a wide range of settings, from simple fireplace linings to
complex components in machinery like heat shields for space shuttles, playing a critical
role in various industries.

Refractories are essential in high-temperature industrial processes, designed to withstand temperatures often
exceeding 1000°C. These specialized materials outperform metals in heat resistance, making them indispensable
for lining furnaces, kilns, and reactors across various industrial applications. Their ability to maintain structural
integrity under extreme conditions is crucial in industries like steel, glass, and cement production.
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Properties and Applications



The integration of graphite in refractories has marked a significant advancement in
these materials. Its large-flake form is vital for enhancing heat dissipation and extending
the service life of refractory components. In applications that require precise thermal
management, isostatic synthetic graphite is favoured for its uniformity and high purity.
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Graphite in Refractories

Carbon-based monolithic refractory material
Carbon-based monolithic materials, including electrode paste and carbon ramming
paste, are fundamental in refractory applications. Electrode paste, a combination of
coke or calcined anthracite with coal tar pitch, is versatile, serving in the creation of
electrodes and as an unshaped refractory material.

Furnace Linings
In furnace linings, carbon paste is employed based on an insulating design philosophy.
Its use is particularly crucial in submerged arc furnaces for silicomanganese production.
Additionally, incorporating carbon into basic oxide refractory materials like calcia,
magnesia, and doloma enhances their overall performance, with carbon acting as a
binder phase or additive.

Refractories Containing Carbon and Graphite

Enhanced Properties with Graphite
Graphite's role in refractory materials is essential, especially in the production of
Magnesia-Carbon bricks. These bricks, a blend of approximately 80% Magnesium Oxide
and 20% high-purity natural graphite flake, are a cornerstone in steel manufacturing.
The chosen graphite, with a purity between 95-98% and particle size under 200 microns,
imparts exceptional properties to the bricks. Notably, graphite enhances the bricks'
resistance to the extreme heat and chemical corrosion encountered in high-
temperature steel furnaces. This unique combination of materials results in a refractory
product that not only withstands intense conditions but also extends the lifespan of
furnace linings, ensuring more efficient, durable, and cost-effective steel production.

Crucibles and Molds
In the steel industry, graphite's unique properties are utilized in the construction of
crucibles, casting moulds, and blast furnace linings, offering high thermal resistance and
durability.

Graphite in Dressings
Graphite plays a crucial role in dressings:

In seamless tube manufacturing, graphite coatings on mandrel rods ensure optimal
lubrication during rolling, directly impacting the quality of the pipes.
In sintering hard metals, graphite dispersions are used to prevent sintered parts
from adhering to the plates, protecting green compacts with its lubricating
properties.
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Recarburizer: Enhancing Metal Quality
Graphite, often combined with petroleum coke and heated above 2300 °C, serves as a
carburizing agent in the production of high-quality steel and foundry products. This
process enriches the final product with carbon, ensuring low sulfur content and minimal
impurities, thereby enhancing the properties of the finished metal.

The European refractories market is expected
to substantial growth in the coming years.
From 2021 to 2028, the market is expected to
grow with a Compound Annual Growth Rate
(CAGR) of about 5%. This growth trajectory
underscores the increasing demand and
dynamic development in the industry.

A significant portion of the market's demand
is driven by refractories and foundries, which
together consume the largest share of
natural graphite, accounting for 58% of its
usage. The market predominantly favours
natural graphite over synthetic, as the latter's
highly porous nature makes it less suitable
for refractories and foundries. As a result,
less than 30% of the graphite used in these
sectors is synthetic.

Important refractory-producing countries in
Europe are Germany, the U.K., Italy, France,
Spain, Russia, Turkey, Slovakia, Switzerland,
Belgium, Luxembourg, the Netherlands, and
Norway. 

The evolving industrial landscape, coupled
with advancements in manufacturing
technologies, is expected to further catalyze
growth in the refractory sector. 
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