CHG  2317

DGD # 2 

The blast furnace used in the steel industry can be considered to be a batch reactor chemical process in which the main reaction is :

Fe2O3  +  3 C (  2 Fe  +  3 CO

Nevertheless there are some undesired side reactions, in particular,

Fe2O3  +  C  (  2 FeO  +  CO

600 lb of coke (100% carbon) is mixed with 2000 lb of pure ferric oxide (Fe2O3) and placed in the blast furnace.  The blast furnace produces 1200 lb of pure iron, 180 lb of FeO, and 85 lb of Fe2O3.  Calculate the following quantities:

(a)Percent of excess carbon fed to the reactor

(b)Theyield of iron (Fe) from Fe2O3 .

600 lb C

2000 lb Fe2O3 .




1200 lb Fe

  180 lb FeO

    85 lb Fe2O3 .


    MW

C
  12.01

Fe
  55.85

FeO
  71.85

Fe2O3
159.70

Fe2O3  +  3 C  (  2 Fe  +  3 CO

Fe2O3  +  C  (  2 FeO  +  CO

(a)percentage of excess carbon fed 

Basis of calculation = 2000 lb Fe2O3 in the feed available for the main reaction 

Stoichiometric Quantity of carbon – for the main reaction 

2000 lb Fe2O3 * 2 lb atom Fe  *  3 lb atom C   *   12.01 lb C     =  451.22 lb C  


             159.7 lb Fe2O3    2 lb atom Fe      1 lb atom C

Excess  carbon =  600 lb – 451.22 lb  =  148.78 lb C  excess

% excess reactant  =           excess              x  100% =   148.78   x 100 %  =  33 %   




   stoichiométric

      451.22

(b)percent yield of iron from Fe2O3 .

Basis of calculation = 1200 lb Fe in the product mixture produced by the main reaction 

1200 lb Fe  *   1 lb atom Fe   *  1 lb mol Fe2O3   *   159.7 lb Fe3O3    =  1715.7 lb Fe2O3  .

 

55.85 lb Fe
     2 lb atom Fe          1 lb mol Fe2O3  .

X =  fractional yield of Fe2O3   

    =    Fe2O3 converted to Fe   =   1715.7 lb Fe2O3   =  0.858

                     Fe2O3 fed                 2000 lb Fe2O3
.

% Conversion de Fe2O3  =  85.8 %

