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1.
A vacuum-degassed steel contains 0.20 wt % carbon and 0.00001 wt % 0.  Determine by calculation the approximate pressure reached by the vacuum system if the degassing occurred at 1600°C.  Assume fi’s = 1.

2.
Describe the sparging process for removing dissolved oxygen from molten steel.

3. Calculate the vapor pressure of Zn above a liquid Pb-Zn alloy at 923 K containing 10 atomic percent Zn.  See the data at the end of this exam.

4. Write A for Acidic, N for Neutral, and B for Basic after each of the slag components below.

CaO_________

Na2O ________

SiO2 _________

Al2O3 ________

5. What cell potential would be obtained from a fuel cell that reacts hydrogen and oxygen to produce water vapor?
6. Characterize a batch composition of 70 wt% MgO (M), 20 wt % Al2O3 (A), and the balance SiO2 (S) at 

a) 2000 °C

b) 1800 °C
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DATA SHEET


Data for the Pb-Zn system at 923 °K

	XZn
	Zn
	HMZn, Cal/gfw

	0.2
	4.709
	3712

	0.1
	6.273
	4293

	0.0
	7.94
	4800


MgO-AL2O3-SiO2 Ternary Phase Diagram: attached
Data at 1600°C.   All dissolved components are in liquid iron.
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E. ¥. Osborn and Arnulf Muan, revised and redrawn ‘“Phase Equilibrium Diagrams of Oxide Systems,” Plate 3, published by the
American Ceramic Society and the Edward Orton, Jr., Ceramic Foundation, 1860.
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= CO(g)


K = 500
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= SiO2(g)

K = 17052

H2(g) = 2H
  

 K1600 = 7.3 X 10-6 

log fSi = 0.029 [% Si]

MW Si = 28.09
MW Fe = 55.85

Si(1) in iron


 EQ \o(\s\up2(°),\s\do6(Si))   1873K = 0.00132


∆G EQ \o(\s\up6(o),\s\do4())  values in cal/gmole

NaCl(l) = Na(l) + 1/2 Cl2(g)


∆G°  =  82,830 

Si(1) + 02(g) = Si02 (B-quartz)

∆G°  = - 218,600 + 47.40 T  

Fe(1) + 1/2 02(g) = Fe0(1)


∆G°  = -56,900 + 11.82T  
SO2 + 0.5 O2 = SO3


∆G°  = -94,600 + 89.37T  

0.5 O2(g) = 
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∆G°  = -28,000 - 0.69T  

 H2(g) +0.5 O2(g) = H2O(l)


∆G°  298 K  = -57,500 

Interaction coefficients for iron melts at 1873 K

e EQ \o(c,c)  = 0.15;
e EQ \o(o,o)  = -0.20;
e EQ \o(c,o)  = -0.45;
e EQ \o(cr,o)  = -0.04;  Assume other fi's = 1.0
Other Information 
F = 23,061 cal/v-equiv = 96,533 J/ v-equiv

R = 1.987 cal/gmole-K = 0.08205 L*atm/K*gmole




Vapor Pressure Data in atm, T[=]K:
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From: Phase Diagrams for Ceramists, American Ceramic Society.









_1048067827.unknown

_1048067851.unknown

_1048045663.unknown

_1048067293.unknown

_924511191.unknown

