
MANUFACTURE OF STEEL 

 By Bessemerisation Process:- 

 Principle:- 

            In bessemerisation process, the impurities present in cast iron 

are removed by air oxidation and calculated amount of carbon is 

added in the form of spigelesien (Fe + Mn +C) is added to obtain 

Steel. The lining of Bessemer converter depends upon presence or 

absence of phosphorous. If phosphorous is present, then basic lining 

of CaO or MgO is used and if phosphorous is absent, then acidic 

lining of SiO2 is used. The reactions occurring during manufacture of 

steel are. 

2C +O2           →             2CO 

            S + O2                →         SO2 

            Si + O2                →         SiO2 

            2Mn + O2          →          2Mno 

            MnO + SiO2       →         MnSiO3 

                                                Manganous silicate (slag) 

If phosphorous is present, 

4P + 5O2                 →                2P2O5 

P2O5 + 3CaO             →             Ca3(PO4)2 

                                    Calcium phosphate (thomas slag) 

Process:- 

Molten cast iron is kept in Bessemer converter lined internally by 

basic lining (if phosphorous is present) or acidic lining (if Phosphour 

is absent) and blast of air is passed into the mixture. At first 



impurities other than carbon are oxidized. Then carbon is oxidized to 

carbon monoxide which burns with light blue fame at the mouth of 

bessemer converter. When the flame dies out, calculated amount of 

spigelesin is added and mixed by passing air for some time. Then 

steel is manufactured. The process is completed in 15-20 minutes 

and the batch size is 500-600Kgs. The quality of steel obtained by 

Bessernerization process is not uniform. During the process some 

amount of Iron is lost as slag. 

 

 

2. By Siemen Martin’s process or open hearth process:- 

 Principle:- 

In open hearth process, the impurities present in cast iron are 

removed by oxidation by haematite. The percentage of carbon is 

decreased by adding scrap iron. The heat required for the process is 

obtained by burning per-heated producer gas (Co+N2) by 

regeneration of heat economy Depending upon the impurities the 

lining of hearth is acidic (If phosphorous is absent) or basic lining (if 

phosphorous is present). The percentage of carbon is maintained by 

adding required amount of spigelesin. The reactions during 

manufacture of steel are. 

            3C + 2Fe2O3                    →        4Fe + 3CO2 

            3S + 2Fe2O3              →              4Fe + 3SO2 

            3Si + 2Fe2O3               →            4Fe + 3SiO2 

            SiO2 + Cao                   →           CaSiO3 

If phosphorous is present, 

            6P + 5Fe2O3              →              10Fe + 3P2O5 

            P2O5+3CaO               →              Ca3(PO4)2 



  

Process:- 

 

       Mixture of cast iron scrap iron , haematite and small amount of 

lime is kept on hearth of open hearth furnace & mixture is healed by 

burning producer gas by regenerative system. The outgoing hearth 

gas pre. Heats the incoming producer gas which an combustion can 

generate higher temperature. The slag formed is removed and a small 

amount of steel is withdrawn from the hearth and is analyzed. The 

percentage of carbon in steel can be increased by adding spigelicien 

and can be decreased by adding scrap iron. The process is slow and 

takes about 8-10 hours and quality steel is better as sample can be 

analyzed. 

 The advantages of open hearth process over bessemerization 

process are as flows:- 

·         The quality of steel is uniform. 

·         Substance like Haematite, scrap iron is converted to valuable   

steel 

·         The loss of iron is very small. 



·         The batch size in open hearth process is very large 

compared to bessemerisation process. 

 

 

 

L.D. Process : Linz Donawitz Process : 

This is the most recent process due to Linzer and Dusen Verfarhen. It 

was first operated in 1953 in Austria at Linz-Donawitz and 

therefore carries the name L.D. Process. The furnace is an egg 

shaped steel vessel, sealed from bottom and supported on the side 

arms called trunnions. It is lined from inside with basic lining of 

magnesite or lime or limestone (CaCO3). At the top, it is provided 

with water-cooled copper lance, Pure and dry oxygen is passed 

under pressure of atm, (10 105 Pa) through this lance into the 

furnace. It is commonly known as L.D. converter and may be 

termed as a top-blown converter. 

Working : The converter is charged with cast iron (80%), scrap steel   

(18%) and limestone (2%) . Pure and dry oxygen say (99.5 to 99.7%) 

is injected into the molten mass through copper lance as shown in 

the Oxygen jumps on the molten mass from the copper lance at 40 

to 50 cm. The impurities like S,P, Mn, Si etc. are oxidized by oxygen 

and removed as slag by combining with lime. Very much heat is 

given out and temperature reaches to about (2773K) 25000C. Thus 

a hot spot is creted at the top of charge. When metal is purified, it 

becomes dense and sinks to the bottom of the converter while the 

lighter and impure mass moves towards the hot spot. Thus 

convection currents are set in and entire metal gets purified. 

 

            2C + O2                2 CO 

            2 Mn + O2              2 MnO   

            Si + O2             SiO2 



            P4 + 5 O2                  P4O10           

            MnO + SiO2             MnSiO3 (Slag) 

            Cao + SiO2                 CaSiO3 (Slag) 

            6CaO + P4O10                 2Ca3(PO4) 2 (Thomas Slag) 

 

When purification is complete, convection currents are stopped and 

process is regarded to be completed . This takes about 45 minutes 

for one complete cycle and steel produced is about 30 to 60 

tonnes. Now-a-days even larger quantities can be handled in a 

shorter time, say 300 tonnes in 40 minutes. LD. Process for Basic 

Oxygen process (BOP) is much suitable to produce low carbon/mild 

steels. Hindustan Steel Ltd., Rourkela produces (75%) Steel by this 

method. 

Advantages : 

1. L.D. process is very rapid. It requires about 45 minutes for one 

batch. 

2. Its productivity is comparatively high; 30 to 60 tonnes in about 45 

minutes,  

or even higher say 300 tonnes in 40 minutes in recent plants. 

3. On unit cost basis, its capital expenditure is less. 

4. The manufacturing cost is low. 

5. Energy needed is comparatively low. 

6. Steel is of superior quality. 

7. Molten cast iron and scrap steel can be used directly. 

8. Both carbon and phosphorus are removed simultaneously due to 

intense heat. 



9. The process gives a purer product is the most superior to all the 

processes known 


