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1. For the topochemical reduction of FeO by the reaction

FeO + CO = Fe + CO2
KEQ
a.) Make a drawing of the pellet showing five likely resistances.

b.) Describe each of the five resistances.

c.) What is the overall driving force for the process?

Question 1 continued

d.) Write the relationship between effective diffusivity, diffusivity, tortuosity, and porosity.

e.) Write the resistance of any one step in terms of the iron production rate for a pellet of radius R.

2. Show the mathematical relationship between X, the mole fraction of the pellet that is Fe, and the radius, Rr, of the oxide core for a constant size pellet of radius R.

3. Layout as in MathCad the solution for the shaft reactor length.  Assume the slopes of each of the dependent variables are as follows and already are placed on the MathCad solution sheet.

TSO: = given

TGO: = given

XO: = given
YO: = given

Tgdot(TS,TG,X,Y): = given
Tsdot(TS,TG,X,Y); = given
Xdot(TS,TG,X,Y): = given
Ydot(TS,TG,X,Y): = given

4. An oxygen probe referenced to Cr/Cr2O3 is used to measure the oxygen content of a BOF heat.  What should it read (in mv) for a 1040 steel (0.4 wt%C) at 1600°C?

5. Write the two reactions showing sulfur’s distribution between slag and iron melt for oxidizing and reducing conditions.

6.
Derive an expression of your own choosing that shows [Mn]/(Mn) variation with [C].  Be certain to include some discussion on how slag basicity affects the distribution.

