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(10%) L Apieceofmeullscnmpremdslovﬂyandmvﬁmhlyﬁummﬂam
T1 = 298°K to P2 = 500atm, T = 300°K. Evaluate the change of
entropy AS for this process in the unit of cal/K-mole. List amy
assumptions you make.

Given Cp =6 cal’K-mole
a=5x 107K
density = 9 gfcm’
atomic weight = 63 g/mole
B =1x10%atm
and I atm + ¢m’ = 0.024 cal

(10%) 2. Inawire drawing operation a metal wire is pulled rapidly through the die
by a force of 150 kg.  Estimate the temperature rise of the wire as it
passes through the die if the finished diameter is 2.5 mm. List
assymptions if any

Given Cv=6 cal*K:mole

molar volume = & ¢’ /mole

(10%) 3. Evaluate the entropy change of mixing 1 mole of gas A at P = 1aim with 2

moles of A at P =2 atm if the midng is carried out at constant total
voiame.

(10%%) 4. Consider the gas reaction
A+4B — 2C+3D
at 1000 C and P = 1atm.

The volume atio of AB:C:D=4:3:2:1 before reaction occurs.
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1) Wﬁtﬂdnwnthemcpresﬂ'unfntaqtﬁlihﬁummnmntatﬁmdpmm |
K, in terms of partial pressure of Alepa(8%)
2} Discuss the effect of total pressure O pa. {2%)

(10%) 5. Cunsidanherwmihlempansiunprmbyawurk'mgsubmncenﬂ
mole of an ideal diatomic gas from state [ to state I in which P1= 1 atm, Pn=2atm,
and T1=300°K. Ammeﬂiﬂpresweispmporﬁona!mvummeduﬁngthﬂpm.
1) Show that T¢Tu=(Vv/ViY (4%)

2) Evaluate T (3%)

3) TFind the work for this process in calories. (3%)
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E Consider the case that ¢ miscibility gap forms in a binary phase diagram.
'~ {a) Draw a schematic AGyi, - Xo curve at a temperature below the critical femperature.
{b) How to define the spinodal region and the two-phase region ?

{cy Explain the difference in diffusion behavior, when the alloy composiiion lies inside
or cutside the spinodal region. {2%, 4%, 4%5)

7. Consider the oxddation of some metal, M+ 0, =MO, . The following information 1s
knowr
Heat of formation of MO,(5), AH, =300 Kl/mole.

Entropies: 82, (MO.)=65 ¥mele-K, §%, (0,)}=205 Fmole-K, S, (M)=40 I/mole-K,

Melting temperature: T (M)=600E, T_[(MOQ,)=1000K

Entropy of melting: AS_ (M} = 10 ¥mole-K, AS,(MO,)=20 J/mole-X

Boiling temperature:  T,(M)=1400K, Ty (MO,) = 1800K,

Emtropy of vaporization; AS,(M)= 100 Jmole-K, AS(MO;) = 12¢ Fmole-K.
Caleulate (a) the valus of AG® at T =0 K ; and {b) the slope of every part of the line;

then draw the Ellingham line {AG® versus T diagram) for the oxidation reaction in the
tesnperatare range O~ 1750 K. (15%)

&. Given the phase diagram betow.  Sketch the AG-X7 diagrams at tempematures Ty, T2,
 and Ty Youshould use the same reference states, ie. Go*. Gol, (10%)
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. Use Richardson-Ellingham chart for oxides to angwer the following questions:  {15%)
{a) What is the dissociation pressure of Col) at 1000 °C ?
{b} What is the ratio of a FL/FLO gas mixture that can prevent the oxidation of Cr at

1000 *C ?
(¢) What is the composition of the H/ELO gas mixwmre that has the same oxygen

potential as the CO/CO, gas mixture with a ratic of 10 at 900 °C.

{d) What is the oxygen poterrtial in {c) ?
(e} List the stability sequence of the oxides at 200 °C: CoQ, AlLO,, Zi), Tiﬂl NiD,
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