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1.
Cite four general methods of reducing metals from ores and give a metal that is produced by each method. (2 min)


a:_______________________________________: __________________________


b:_______________________________________: __________________________


c:_______________________________________: __________________________


d:_______________________________________: __________________________

2.
a) Draw the silica network and show the effect of adding CaO. (2 min)


b)
List the following oxides in order of most basic to most acidic: 



CaO, SiO2, Na2O, Al2O3, MgO. (1 min)



Basic  _____, _____, _____, _____, _____  Acidic
3.
A vacuum-degassed steel contains 0.25 wt % carbon and is taken to a pressure of 0.001 atm at 1600°C.  What would be the estimated wt % O in the steel?  (5 min)

4.
Rather than vacuum degassing the steel above it is decided to sparge it with argon to remove 90% of the oxygen. How many liters STP per ton would be needed? (10 min)

5. For liquid Cd-Pb alloys:

a) Which metal would be expected to vaporize preferentially from the alloy at 800 K? (2min)

b)
Calculate the refining ratio for Cd from Pb at 800 K. (8 min)

6. What cell potential would be required to produce pure, liquid Na and Cl2 gas at 1 atm from pure, liquid NaCl at 1000 K? (10 min)

7.
Sketch the log (PCO/PCO2) vs. 1/T for the Zn-O-C system and describe the path needed to ensure liquid Zn is produced while minimizing loss to ZnO. (10 min)

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


	Data for the Cd-Pb system at 800 K

	Element
	Activity Coefficient (at infinite dilution)
	Vapor Pressure, atm

(pure component)

	Cd
	3.376
	3.05x10-2

	Pb
	5.208
	6.08x10-8


All dissolved components are in liquid Fe.  Underbars denotes 1 wt% std state
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K1600 ºC = 500
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K1600 ºC = 17052

H2(g) = 2H
  

 K1600 ºC = 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())  (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
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Vapor Pressure Data in atm, T[=]K:
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	Period
	Group**
       
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
IA
1A
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	18
VIIIA
8A

	1
	1
H 
1.008
	2
IIA
2A
	
	
	
	
	
	
	
	
	
	
	13
IIIA
3A
	14
IVA
4A
	15
VA
5A
	16
VIA
6A
	17
VIIA
7A
	2
He
4.003

	2
	3
Li
6.941
	4
Be 
9.012
	
	
	
	
	
	
	
	
	
	
	5
B
10.81
	6
C
12.01
	7
N
14.01
	8
O
16.00
	9
F
19.00
	10
Ne
20.18

	3
	11
Na 
22.99
	12
Mg 
24.31
	3
IIIB
3B
	4
IVB
4B
	5
VB
5B
	6
VIB
6B
	7
VIIB
7B
	8
	9
	10
	11
IB
1B
	12
IIB
2B
	13
Al
26.98
	14
Si
28.09
	15
P
30.97
	16
S
32.07
	17
Cl
35.45
	18
Ar
39.95

	
	
	
	
	
	
	
	
	------- VIII -------
------- 8 -------
	
	
	
	
	
	
	
	

	4
	19
K
39.10
	20
Ca
40.08
	21
Sc
44.96
	22
Ti
47.88
	23
V
50.94
	24
Cr
52.00
	25
Mn
54.94
	26
Fe
55.85
	27
Co
58.47
	28
Ni
58.69
	29
Cu
63.55
	30
Zn
65.39
	31
Ga
69.72
	32
Ge
72.59
	33
As
74.92
	34
Se
78.96
	35
Br
79.90
	36
Kr
83.80

	5
	37
Rb
85.47
	38
Sr
87.62
	39
Y
88.91
	40
Zr
91.22
	41
Nb
92.91
	42
Mo
95.94
	43
Tc
(98)
	44
Ru
101.1
	45
Rh
102.9
	46
Pd
106.4
	47
Ag
107.9
	48
Cd
112.4
	49
In
114.8
	50
Sn
118.7
	51
Sb
121.8
	52
Te
127.6
	53
I
126.9
	54
Xe
131.3

	6
	55
Cs
132.9
	56
Ba
137.3
	57
La*
138.9
	72
Hf
178.5
	73
Ta
180.9
	74
W
183.9
	75
Re
186.2
	76
Os
190.2
	77
Ir
190.2
	78
Pt
195.1
	79
Au
197.0
	80
Hg
200.5
	81
Tl
204.4
	82
Pb
207.2
	83
Bi
209.0
	84
Po
(210)
	85
At
(210)
	86
Rn
(222)

	7
	87
Fr
(223)
	88
Ra
(226)
	89
Ac~
(227)
	104
Rf
(257)
	105
Db
(260)
	106
Sg
(263)
	107
Bh
(262)
	108
Hs
(265)
	109
Mt
(266)
	110
---
()
	111
---
()
	112
---
()
	
	114
---
()
	
	116
---
()
	
	118
---
()


Periodic Table: Ref: http://pearl1.lanl.gov/periodic/default.htm































































_1048067827.unknown

_1048067851.unknown

_1111380296.unknown

_1048067293.unknown

_1048045663.unknown

