TURN THIS SHEET IN ON TOP OF YOUR WORK

South Dakota School of Mines and Technology 
Department of Materials and Metallurgical Engineering 
Met 321
HQ 2
4/8/2005
Put all your answers on this sheet and the provided graph paper only.  Show condensed summaries of your work.  Scratch paper is allowed.

1. Refer to the attached MgO-SiO2-Al2O3 (M-S-A) ternary phase diagram.  
a) 
For the indicated bulk composition indicated with an “A”,

i)
What is the first crystal to appear upon cooling from the liquid state?
ii) What are the final three crystals when the material is completely solid?

iii) Characterize the system at 1900 (C.

b) 
For the indicated bulk composition indicated with an “B”,

i)
What is the first crystal to appear upon cooling from the liquid state?

iv) What are the final three crystals when the material is completely solid?

v) Characterize the system at 1800 (C.

2. Provide an example by which each of the following reduction schemes is used

a. Molten salt electrolysis (Label the sketch and show electron flow, etc..)
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b. Carbothermic reduction

c. Matte Smelting
d. Metallothermic Reduction
3.
Label any five items on the below sketch of an Iron Blast Furnace.
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4.
A 1050 steel (0.50 wt% C) heat at 1873 K is to be vacuum degassed.  See Data Table.
a)
If the heat has just stopped producing CO gas bubbles at 1 atm, what is the wt % O in the heat?  You may assume all activity coefficients, f, are unity.
b)
If the heat is vacuum degassed at 10-5 atm, what would the equilibrium wt % O be?  You may assume all activity coefficients, f, are unity.

5.  Derive the an equation by which the Standard Gibbs Energy value at 1873 K of the following reaction may be determined from the activity coefficient of Si at infinite dilution and the molecular weights of Si and Fe.


Si (Pure, liquid) = Si  
6.
Lab Questions

a)
What value is the concept of an Assay Ton?

b) 
Where does the Pb Report (i.e. – go) during cupellation?

c) Cite a basic slag component _______________ ; acid slag component _________________.
d) How is Ag removed from Pb?


[image: image3]
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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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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