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Hazpanme nyoaukanun: «KTECHNOLOGY OF PRODUCTION OF MAGNESITE-
BASED FIRE-RESISTANT BRICKS»

Annotation: Magnesite-based fire-resistant bricks are widely used in high-
temperature industrial applications due to their excellent refractory properties,
resistance to chemical corrosion, and thermal stability. This paper explores the raw
materials, manufacturing process, and performance characteristics of magnesite-based
bricks. Key production steps, including raw material preparation, shaping, sintering,
and post-processing, are discussed. The impact of impurities, sintering temperature,
and additives on the final product's performance is analyzed. The study highlights the
importance of optimizing production techniques to enhance durability and thermal
efficiency in industrial applications.

Keywords: magnesite bricks, refractory materials, sintering, high-temperature
resistance, thermal stability, industrial furnaces, corrosion resistance.

1. Introduction

Refractory materials are essential in industries such as steelmaking, cement
production, and glass manufacturing, where extreme temperatures and aggressive
environments are common. Magnesite-based fire-resistant bricks, primarily composed
of magnesium oxide (M O), are highly sought after for their superior thermal stability
and resistance to chemical attack, particularly in alkaline environments.

This study examines the technology of magnesite brick production, focusing on
raw material selection, processing techniques, and the influence of various factors on
brick performance.

2. Raw Materials and Composition
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The primary component of magnesite bricks is magnesium oxide (M O), which
1s derived from naturally occurring magnesite (MCO3) or seawater-based magnesia.
Additional raw materials include:

. Dead-burned magnesia (DBM): Provides high purity and excellent

refractory properties.
. Fused magnesia (FM): Enhances density and mechanical strength.
. Binders: Organic or inorganic binders (e.g., sodium silicate, phosphates)

to improve shaping and cohesion.

. Additives: Alumina (Al>Os3), zirconia (Z,;0,), or iron oxide (F.2O3) to
improve specific properties like thermal shock resistance and mechanical strength.

The purity of magnesite is a critical factor affecting the final properties of the
bricks. High-purity magnesia results in better resistance to slag and thermal stress.

3. Manufacturing Process

3.1. Raw Material Preparation

The magnesite is mined, crushed, and calcined at temperatures between 900—
1000°C to remove carbon dioxide (CO»), yielding caustic magnesia. Further heat
treatment at 1500-2000°C produces dead-burned magnesia, which is used in refractory
applications.

3.2. Mixing and Shaping

The prepared magnesia is mixed with binders and additives to form a
homogeneous mixture. Various shaping methods are employed, including:

. Dry Pressing: Used for high-density bricks with precise dimensions.

. Hydraulic Pressing: Applies high pressure to ensure uniform density.

. Extrusion or Hand Molding: Suitable for specialized brick shapes.

3.3. Sintering Process

Sintering is a crucial step in brick production, where the shaped bricks are heated
to 1500—-1800°C in rotary kilns or tunnel kilns. During this process:

. Grain growth and densification occur, enhancing the mechanical
properties of the bricks.

. Impurities and volatile components are further eliminated.
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. Crystal phase transformation improves thermal stability.

The sintering atmosphere is carefully controlled to prevent excessive grain
growth, which could reduce mechanical strength.

3.4. Post-Sintering Processing

After cooling, the bricks undergo quality control measures, including:

. Dimensional inspection to ensure uniformity.
. Strength testing to assess mechanical properties.
. Thermal shock resistance testing to evaluate performance under

extreme temperature changes.

4. Properties and Performance of Magnesite Bricks

4.1. Thermal Resistance

Magnesite bricks can withstand temperatures above 2000°C, making them ideal
for applications in steelmaking and non-ferrous metal industries.

4.2. Corrosion Resistance

Magnesite-based bricks exhibit excellent resistance to alkaline slags and basic
environments, extending their service life in metallurgical furnaces.

4.3. Mechanical Strength

The compressive strength of magnesite bricks typically ranges from 30 to 80
MPa, depending on composition and sintering conditions.

The production of magnesite-based fire-resistant bricks requires careful control
of raw materials, sintering conditions, and post-processing treatments. These bricks
offer superior thermal resistance, mechanical strength, and chemical stability, making
them indispensable in various high-temperature industrial applications. Future
advancements in material science and processing technology will further enhance the
performance and sustainability of magnesite-based refractory bricks.

References:
1. Kingery, W. D., Bowen, H. K., & Uhlmann, D. R. (1976). Introduction to

Ceramics. Wiley.

© Babayev Akmuhammet, Dowranova Enejan, Ogulshat Hasanova. 2025

434



