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Construct a predominance diagram for the Zn-O-S system.  Plot log PO2 versus log PSO2 at 900 K.

Data:

	Ref

#
	Reaction
	G°= A + BT + CT log T 

(cal/gmole)

	
	
	A x 10 EQ \o(\s\up3(-3),\s\do(  ))  
	B
	C
	Range (°K)

	1a
	3ZnSO4() = (ZnO•2ZnSO4)(s) + SO3
	53.73
	-45.21
	0
	800-1007

	1b
	3ZnSO4() = (ZnO•2ZnSO4)(s) + SO3
	39.28
	-30.87
	0
	1007-1200

	2
	0.5(ZnO•2ZnSO4)(s) = 1.5ZnO(s) + SO3
	57.19
	-65.63
	7.60
	800-1200

	3
	SO3 = SO2 +0.5O2
	25.01
	-40.52
	5.56
	298-2000

	4a
	Zn(l) +0.5O2 = ZnO(s)
	-84.48
	25.55
	0
	693-1180

	4b
	Zn    +0.5O2 = ZnO(s)
	-110.14
	47.35
	0
	1180-2000

	5a
	2Zn(l) + S2 = 2ZnS(s)
	-123.48
	48.54
	0
	693-1180

	5b
	2Zn  +  S2 = 2ZnS(s)
	-178.33
	95.00
	0
	1180-1500

	6
	0.5S2 + O2 = SO2
	-86.52
	17.48
	0
	298-1500


The state of each species is gaseous unless otherwise stated.

Check the following reaction summations
Reactions: {Ref #}; + add, - subtract

Zn  +  0.5S2 = ZnS
0.5{5}  


SO2 = 0.5S2 + O2
-{6}   


Zn  +  SO2 =  O2 + ZnS
0.5{5}-{6}  

________________________________________________________________________


2ZnS  + 4O2 + ZnO = ZnO•2ZnSO4
-2{2}-{5}+2{4}+2{6}-2{3}   


3ZnS + (11/2)O2 = ZnO•2ZnSO4) + SO2
-2{3}-(3/2){5}+3{6}+3{4}-2{2}   


ZnS + 2O2 = ZnSO4
-(1/2){5}+{4}-(2/3){2}-(1/3){1}-{3}+{6}  

________________________________________________________________________


Zn + 0.5O2 = ZnO
{4}   


Zn + (2/3)SO2  + (5/6)O2 = (1/3)(ZnO•2ZnSO4)
-(2/3){2}+{4}-(2/3){3}   


Zn + SO2 + O2 = ZnSO4
-(1/3){1}-(2/3){2}+{4}-{3} 

________________________________________________________________________


3ZnO  + 2SO2 +  O2 = ZnO•2ZnSO4
∆Go=-164,400-26.32TlogT+212.30T 
(  800-1200K)


2(ZnO•2ZnSO4) + 2SO2 +  O2 =6ZnSO4
∆Go=-128,580-11.12TlogT+142.78T 
(1007-1200K)


SO2 +  0.5O2 =SO3
∆Go=-25,010-5.56TlogT+40.52T 
(  298-2000K)

Helpful ideas for solving this assignment:

1) Rough out where each solid phase falls on a Log P​SO2 vs. LogPO2 diagram.


2) Calculate the Standard Gibbs Energy change for each needed reaction at 900 K so as to limit the need to manipulate a lot of terms for each reaction.  The diagram is for 900 K.

3) Each solid phase that borders another phase forms a straight line that has an equilibrium reaction between the two phases that is balanced using SO2 and O2.

4) The slope of the line between the two bordering phases is determine from the coefficient on the O2 needed to balance the reaction when the reaction is for one mole of SO​2.  The slope is determined by whether the SO2 and O2 are on the same side or opposite sides of the reaction.

5) The log of the equilibrium constant for each reaction determines the position of the line on the diagram. 

6) The position of each line determines what phases border one another.

7) Each line is determined by a reaction and has a standard form (y = mx + b) where y = LogPSO2 and x = LogPO2.

8) Give some thought ahead of time as to the minimum number of calculations needed to fix all the lines.  That is, use the concept of slopes and intersections to fix points. 

9) Any point on the diagram is a point where three solid phases coexist.

10) Any point where three phase coexist is fixed by any two of the three reactions (equations) associated with the three lines meeting at a point.  The third reaction (equation) is always redundant.
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