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1)
Consider a stability diagram for the Co-O-S system. The condensed components present are CoS2, Co3O4, Co, Co9S8, CoSO4, and CoO. The vertical coordinate is Log PS2 and the horizontal coordinate is Log PSO2.  The gases present include S2, O2, SO2, and SO3.

a) Sketch the diagram showing the relative position of each compound.

b) Assuming the Co9S8 and the CoSO4 phases are in equilibrium, what is the slope of the line between them?

c) What would be the slope of a line of constant SO3?

Information for Questions 2 and 3

A stability diagram for the Ni-S-O system is to be drawn.  The vertical coordinate is Log Pso2 and the horizontal coordinate is Log Po2.  The condensed compounds present are Ni, NiS, NiSO4, Ni3S2, and NiO.  The gases present include S2, O2, SO2, and SO3.

2. Sketch a plausible predominance Diagram for the system given the intersections points with the boundaries of the diagram. Indicate the values of slope on each line and the reasonable NiSO4/Ni3S2 line.








3.
Determine the slope and sketch a line of constant pressure

a) PSO3 

b) PS2
4. Describe the mathematical basis for calculating a diagram of the equilibrium %O2 vs. T for a diagram showing the equilibrium boundary between TiO2 (s) and TiN(s) if the gases N2, NO2, and O2 total a given PT.  Assume all data needed are available.

5. 
One thousand Kgs of zinc sulfide and lead sulfide concentrate composed of

40 wt% ZnS, 

50 wt% PbS, 

10 wt% SiO2 (inert)

 are to be roasted using oxygen-enriched  dry air containing 

80% O2 and 20%N2.  

No fuel is used.  The roaster gases contain 

5% SO2, 1% SO3, balance N2.  

Give the mass balances needed to calculate the quantity of dry air fed to the roaster.  Define all required quantities.  Set up the solution only.
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