New boron additive for
magnesia-carbon refractories
The well-known excellent properties of magnesia-carbon refractories led to their extensive use in steelmaking furnaces, especially basic oxygen plants. Attempts to improvement performance have led to additives that prevent oxidation and extend life. Boron additives have been used, and now a new product SB Boron 2000 has been found to have marked effects on performance. 

Severe environments create difficult and costly problems of durability in carbon-containing refractories. Severe steelmaking conditions, especially in furnaces using the basic oxygen process, led, in the late 1960s and early 1970s, to the introduction of magnesia- carbon refractories. This represented an important advance in refractory technology. 

Magnesia-carbon refractories were developed with several objectives, notably: -resistance to molten metal, -resistance to slag corrosion, -good thermal shock resistance, -high strength at high temperatures. 

Since their introduction, magnesia-carbon refractories have been subject to continuous improvement from their original specifications. The first improvements were achieved by raising the specifications of the raw materials used. 

In the continuing search for ultimate performance, refractories producers then turned to additives that prevent oxidation and further extend the life of magnesia-carbon refractories.
Major problem 
Magnesia-carbon refractories have outstanding resistance to attack by molten steel, outstanding resistance to slag corrosion, outstanding resistance to spalling and a high hot modulus of rupture, but they still suffer one major problem. 

Without additives, their carbon content is seriously reduced by oxidation and their life is shortened. 

Early on, engineers began to add selected powdered metals as oxygen getters. Powdered metals provide a first line of defense by combining with free oxygen before the oxygen can combine with the carbon in the refractories. 

Tests on a wide range of eligible materials subsequently showed that – of all the elements available boron might provide magnesia-carbon refractories with the 1ongest possible life. 

Boron additives are not new: boron oxides, boric acid, boron carbide and other boron compounds have been in use since the early 1980’s.
What is new is the introduction of elemental boron in a form that is both effective and cost-competitive. The new boron additive - SB Boron 2000 uses the properties of boron to full advantage. 

Research findings 

Reports on research conducted independently in Japan and in both North and South America have consistently shown that SB Boron 2000 enhances the physical properties as well as the antioxidant characteristics of magnesia-carbon refractories.

The results exceed the best results obtained by using boron carbide which has been the form in which boron has hitherto been the most widely added. Boron carbide has a high affinity for oxygen and the boric acid formed then reacts with magnesia to produce a viscous glass in the refractory which reduces its permeability. 

SB Boron 2000 is a superior replacement for boron carbide. Perhaps the most significant published confirmation of this in US Patent 5,318,933 which describes the dramatic effect that SB Boron 2000 has in reducing apparent porosity in refractories - to a far greater extent than boron carbide. 

The new additive also addresses the need for strength at high temperatures. Research results from laboratories in different areas around the world have shown that additions as small as 0.5% or less of SB Boron 2000, in conjunction with aluminum powder or magnesium powder or aluminum-magnesium alloy powder produce a marked increase in the strength of magnesia-carbon in refractories at high temperatures. 

The hot modulus of rupture improves in relation to the amount of SB Boron 2000 added in one application, the addition of 0.5% by weight of SB Boron 2000 to a refractory formulation to which Al or Mg or Al-Mg are also added improves the hot modulus of rupture by about 10%.
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