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Why Was The Bessemer Process Important

Introduction

In the mid-19th century, the world was on the cusp of a profound transformation. The Industrial Revolution had already reshaped
manufacturing,  transportation,  and  daily  life,  yet  one  critical  material  remained  stubbornly  expensive  and  difficult  to  produce  in
large quantities: steel. Stronger and more versatile than iron, steel was the dream material for bridges, railways, skyscrapers, and
machinery. However, its production was slow, labor-intensive, and prohibitively costly, limiting its use to specialty items like cutlery
and springs. Then, in 1856, an English inventor named Henry Bessemer unveiled a revolutionary method that changed everything.
The question “Why was the Bessemer process important?” is answered not merely by its technical ingenuity, but by its profound
and lasting impact on the modern world. It was the key that unlocked an age of steel, enabling unprecedented growth in industry,
infrastructure, and urbanization. This article explores the historical context, the mechanics of the process, and the far-reaching
consequences that made it one of the most significant inventions of the Industrial Revolution.

The Problem Before the Bessemer Process

Before the Bessemer process,  steel  was a luxury material.  While iron was abundant and relatively easy to produce,  it  had
limitations. Wrought iron, though malleable, was too soft for heavy structural loads. Cast iron was strong in compression but brittle
and prone to cracking under tension. Steel, an alloy of iron with a controlled amount of carbon (typically between 0.2% and 2.1%),
offered a superior combination of strength, hardness, and ductility. The challenge was removing excess carbon and impurities from
molten iron to achieve the precise composition needed.

Traditional methods, such as the crucible process, produced very high-quality steel but only in small batches of a few dozen pounds
at a time. The process required skilled craftsmen to melt iron with carbon in sealed clay pots, heating them for hours over intense
fires.  This  method  was  slow,  energy-intensive,  and  extremely  expensive,  yielding  steel  that  cost  as  much  as  $1,000  per  ton  in
today’s  money.  As  a  result,  steel  was  used  only  for  critical  applications  where  its  properties  justified  the  cost—such  as  tools,
weapons, and springs. Large-scale projects like railroad tracks, bridges, and ship hulls were built from iron, which was prone to
fatigue and failure. The need for a cheap, mass-produced alternative was urgent, and many inventors across Europe and America
were racing to solve it.

How the Bessemer Process Worked

Henry Bessemer’s insight was remarkably simple yet revolutionary. He realized that by blowing air through molten pig iron in a
specially designed vessel called a converter, the oxygen in the air would react with the carbon and other impurities in the iron. The
oxidation process generated intense heat, keeping the metal molten, while the carbon was burned away as carbon dioxide gas. The
impurities, primarily silicon and manganese, formed a slag that could be removed, leaving behind a relatively pure liquid iron. By
carefully stopping the process at the right moment, the desired carbon content for steel could be achieved, usually within 10 to 20
minutes.

The Bessemer converter was a large, pear-shaped container lined with refractory clay or dolomite. It could hold as much as 15 tons
of molten iron at a time—a dramatic scale up from crucible steels. The vessel was mounted on trunnions so it could be tilted to pour
in the hot metal and to tap the finished steel. The iconic shower of sparks and flames during the blow was a spectacular sign of the
chemical reaction taking place. Later improvements, such as the use of basic linings to remove phosphorus (developed by Sidney
Thomas and Percy Gilchrist), extended the process to work with iron ores common in Europe. The Bessemer process cut the time to
produce a ton of steel from weeks or days to mere minutes, and reduced the cost by as much as 80 to 90 percent.

Key Reasons Why the Bessemer Process Was Important

Mass Production of Cheap Steel

The most immediate and obvious answer to “Why was the Bessemer process important?” is its drastic reduction in the cost of steel.
Before Bessemer, steel cost around £50–£60 per ton in Britain. Within a few years of its adoption, the price fell to below £10 per
ton. In the United States, Andrew Carnegie’s adoption of the Bessemer process in his Pittsburgh steelworks allowed him to produce
steel at a fraction of previous costs, making it affordable for everyday use. The ability to produce hundreds of tons of steel per day
enabled a revolution in construction, transportation, and manufacturing. The world suddenly had access to a material that was
strong, durable, and inexpensive enough to be used on a massive scale. This was not just a minor improvement; it was a paradigm
shift that enabled entire industries to be rebuilt.

Fueling the Industrial Revolution: Railroads, Bridges, and Buildings

Perhaps the most visible impact of the Bessemer process was on infrastructure. The railroads, which had been expanding rapidly,
were transformed by steel rails. Iron rails wore out quickly, lasting only a few months under heavy traffic, and fractured often. Steel
rails were many times more durable, reducing replacement costs and enabling heavier, faster trains. By the 1870s, most new
railway lines were laid with Bessemer steel. The process also made possible the construction of longer and stronger bridges. The
Eads Bridge in St. Louis (1874) used steel for the first time in a major bridge, showcasing the material’s ability to span wide rivers.
Skyscrapers,  such as the early Chicago school buildings,  would have been impossible without affordable steel  frames. Ships,  too,
benefited: steel hulls allowed larger, stronger vessels that could carry more cargo and withstand the open ocean better than iron.
The Bessemer process literally provided the skeleton of the modern industrial world.



Economic and Social Transformation

The importance of the Bessemer process extended far beyond engineering. The cheap production of steel stimulated massive
economic growth. New industries emerged to manufacture steel products, from wire and nails to armor plate and artillery. The steel
industry itself  became a major employer,  creating thousands of  jobs in mines,  mills,  and transportation.  Cities grew around
steelworks,  such  as  Pittsburgh,  Sheffield,  and  Essen.  The  process  also  had  geopolitical  implications:  nations  that  mastered  steel
production gained military and industrial advantages. The United States rose to become the world’s leading steel producer by the
end of the 19th century, largely thanks to Bessemer technology. On a social level, affordable steel meant that everyday items like
cans, tools, and even structural elements for homes became available, improving standards of living. The Bessemer process
democratized a material that had previously been reserved for the wealthy.

Foundation for Modern Steelmaking

While the Bessemer process itself was eventually superseded by the Basic Oxygen Process (BOP) in the mid-20th century, its
principles laid the groundwork for all modern steelmaking. The concept of blowing oxygen into molten iron to refine it is still central
to  today’s  industry.  The open hearth  furnace,  which competed with  Bessemer  for  several  decades,  also  borrowed from its
understanding of oxidation. Moreover, the Bessemer process established the model for large-scale, continuous industrial production.
It demonstrated that complex chemical reactions could be controlled in huge vessels, paving the way for other bulk chemical
processes.  Every  modern steel  plant,  from the minimills  using  electric  arc  furnaces  to  integrated mills  using  basic  oxygen
converters,  owes a debt to Bessemer’s pioneering innovation.  The question “Why was the Bessemer process important?” is
incomplete without recognizing its role as the starting point of the modern metallurgical industry.

Speeding Up Construction and Urbanization

The availability of cheap steel directly accelerated the pace of urban development. Steel beams allowed architects to design taller
buildings without thick, space-consuming masonry walls. The Bessemer process enabled the construction of the first skyscrapers in
Chicago and New York in the 1880s and 1890s. Entire city blocks rose in a fraction of the time previously required. Steel also made
possible longer-span bridges, such as the Brooklyn Bridge (with its steel wire cables) and the Forth Bridge in Scotland. Tunnels,
elevated  railways,  and  even  early  automobiles  used  steel  components  that  were  now  affordable.  The  rapid  expansion  of  cities
during the Gilded Age and the early 20th century can be directly traced to the Bessemer process. Without it, urbanization would
have proceeded much more slowly, and the modern skyline as we know it would not exist.

Legacy and Limitations of the Bessemer Process

Despite its immense importance, the Bessemer process was not without flaws. It  was initially unable to remove phosphorus from
iron ores, which made steel brittle. This was solved by the Thomas-Gilchrist basic process in 1879, using a limestone lining in the
converter. Additionally, the Bessemer process could not precisely control the final composition of the steel, and it often had variable
quality. The open hearth furnace, introduced by Siemens and Martin in the 1860s, allowed better control and the use of scrap steel,
gradually overtaking Bessemer by the early 1900s. However, the Bessemer process remained significant for decades and was only
fully  replaced  by  the  basic  oxygen  process  after  World  War  II.  The  basic  oxygen  process,  interestingly,  is  essentially  a  refined
version of Bessemer’s idea—using pure oxygen instead of air. So its legacy is not just historical; it continues in the heart of every
modern steel mill.

Conclusion

In answering “Why was the Bessemer process important?”, we see that its importance cannot be measured by a single statistic or
invention. It was a catalyst that triggered a cascade of changes across industry, economy, society, and technology. By making steel
cheap and abundant, it enabled the construction of railways that knit together continents, bridges that spanned mighty rivers, and
skyscrapers that redefined city skylines. It fueled the expansion of the Industrial Revolution and set the stage for the 20th century.
The Bessemer process lowered barriers, built new possibilities, and literally helped shape the physical world we live in today. Henry
Bessemer’s invention remains a monument to human ingenuity—a simple blast of air that transformed the face of the Earth.


