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1. Use MathCad to construct a roaster diagram (% O2 vs T) for the Zn-O-S system.

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.

Formation Reactions from Zng, SO2, and O2
Zn + 0.5O2 = ZnO
{4}

Zn + SO2 = ZnS + O2
0.5{5} - {6}
3Zn + 2.5O2 + 2SO2 = ZnO•2ZnSO4 
- 2{2} + 3{4} - 2{3} 
Zn + O2 + SO2 = ZnSO4 
- {1}/3 -2/3{2} – {4} + {3}/3
