
 

 

 

 

FORGING THE WEST 

Manufacture of Steel 
Subject:  Chemistry 

 

Grades:  9-12 

 

Colorado Department of Education Standards Met:   

CAS: Science HS.1.3.a:  Recognize, analyze, interpret, and balance chemical 

equations. 

CAS:  Sicence HS.1.3.c:  Predict and calculate the amount of products produced in 

a chemical reaction based on the amount of reactants. 

 

Skills needed:   

Analysis of primary source documents 

Compare information from a variety of sourdes about the same topic 

 

Length of Lesson:   

1 – 2 class periods depending on use of extension. 

 

Teacher background and Lesson Procedure:   

Iron has been used since primitive ages.  In primitive ovens, charcoal was heated 

and air was introduced using some type of a bellows system.  This allowed the coal 

to reach high temperatures.  Iron ore was added to the oven after the 

temperature was raised.  Through the heating process the iron was separated from 



the ore and the impurities floated on top.  The iron could be drawn out (tapped) 

from below after time had passed and the impurities were left behind in the oven. 

Later users found the iron was easier to form when it had been reheated.  Care 

needed to be taken during this process because the iron could be changed through 

the reheating process.  The least desirable outcome left a very hard substance 

that broke apart as it was hammered.  (We know today that this occurs when too 

much carbon is introduced into the solid crystal structure of iron.)  Occasionally a 

second outcome left a substance that was very hard, strong, and not brittle. (We 

know today that this happens when just the right amount of carbon is introduced 

into the crystal structure of iron and is what we call steel). 

 

In 14th century Europe a process similar to the primitive process of forging iron 

was developed to produce steel.  Precise amounts of iron, charcoal, and limestone 

(used to remove the impurities of the iron ore) were used to produce two to six 

tons of steel per week. 

 

Steel production began in the 1850’s as the Bessemer Conversion Process was 

introduced. The steelmaking process eventually transitioned from the blast 

furnace to Basic Oxygen Furnace and to the modern day Electric Arc Furnaces. 

 

Articles about the blast funace, basic oxygen furnace, and electric arc furnace can 

be located at 

http://steelworkscenter.com/index.php/2016/08/25/the-blast-furnace/ 

http://steelworkscenter.com/index.php/2016/03/30/basic-oxygen-furnace/ 

http://steelworkscenter.com/index.php/2016/08/19/electric-arc-furnace/ 

 

Provide copies of these articles to students and have them answer the questions on 

worksheet #2. 

 

Lesson Extension: 

Use the information about equations from the vidoes in the other resource section 

along with the amounts of steel produced to find the limiting reactant, theoretical 

yield, and percent yield for each process. 

 

 

http://steelworkscenter.com/index.php/2016/08/25/the-blast-furnace/
http://steelworkscenter.com/index.php/2016/03/30/basic-oxygen-furnace/
http://steelworkscenter.com/index.php/2016/08/19/electric-arc-furnace/


Other resources 
 

Steelmaking Process Demo 

www.youtube.com/watch?v=tY-YKnMt-jg 

 

Bureau of Mines series “Iron Mine to Steel Mill” 

www.youtube.com/watch?v=7V-chPzlCFM 

www.youtube.com/watch?v=AhadGxJrHB4#t=22.320723 

www.youtube.com/watch?v=UHSy-3nOwqU 

 

Blast Furnace operations 

www.youtube.com/watch?v=hBqhGHfzQFQ 

 

Bessemer process 

www.youtube.com/watch?v=_kSp5K70cYc 

 

Electric Arc Furnace and slag uses 

www.youtube.com/watch?v=0Lbtz5Zl2w4 
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Worksheet #2  History of Steel Manufacturing Process 

1.  Describe the process of producing steel with a blast furnace. 

2.  Describe the process of producing steel with a basic oxygen furnace. 

3.  Describe the process of producing steel with the electric arc furnace. 

4.  How are the processes similar? 

5.  How are the processes different? 

6.  How did each change in process improve the steelmaking industry? 

 
 


