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1.
Draw



i) 
a silica network with no basic components



ii)
a silica network with an added basic component showing its effect on the network
2.
What type of slag would be needed (if a special slag is needed) and why for 


a)
A CaO lined furnace?


b)
The removal of P?


c) 
The removal of Si from steel

3.  What are the five resistances to topochemical reduction reaction of a solid by a gas?  Draw a sketch.

4.
Write a specific (per unit area) stoichiometric-based chemical reaction rate for the production of CO gas from a carbon surface reacting with diatomic oxygen: C + O2 = CO2.
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5.
Either a or b

a) 
Derive the relationship between the outgoing solid temperature and the outgoing gas temperature for a countercurrent shaft reactor.  The incoming solid and gas temperatures are known to be 
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. You may use Cps and Cpg for the gas and solid molar heat capacities and Gs and Gs for the solid and gas molar fluxes.
OR
b) 
Derive the equation for dX/dt for the nickel shaft reactor.  Use Gs and Gs for the solid and gas molar fluxes.  

6.
What is the overall “driving force” for the reduction of an oxide with hydrogen to form water vapor?  Define all terms.
7. 
Explain why it is said that a series reaction process rate may be described using Ohm’s Law?

8.
Find at least two different kind of errors in the below MathCad program.  Circle the error and label the error “1” and “2”.  Then describe the problem and corrective action.  The errors may be a coding error or mathematical formulation error (incorrect derivation – harder to spot).
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