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1.

2.

The vapor pressure of solid NaF varies with temperature as

—34450
InP(atm) = T 2.01InT + 33.74
and the vapor pressure of liquid NaF varies with temperature as
—31090
InP(atm) = —T 2.52InT + 34.66

Calculate: (20)
a) The normal boiling temperature of NaF
b) The temperature and pressure at the triple point
¢) The molar heat of evaporation of NaF at its normal boiling temperature
d) The molar heat of melting of NaF at the triple point
e) The difference between the Cp of liquid and solid NaF

HtZO| @ spherical particle = HEH [ tZ Qlol| Cg ATHE S YA =L}
(capillary pressure)
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3. E& 2 subregular solution model2 O|Z235t0 A-B 23 8MO| molar Gibbs energys H 4ot

ZAO|LCt. (20)

G,=x,"G,+x,°G,+RT{x, Inx, +x,Inx,}+x,x,{L, +(x, —x;)L,}

m

a) O] A28 H A B H&9| partial molar Gibbs energy A2 FEOHA2.

b) ?l subregular 4 ZEHO| A, B Zt 20| dilute EHO0|AM = Henrian &, rich &
A0 A= Raoultian H&SS LIEHHCHE HEX AME S THRIsH S EO[AIL.

c) ¥ a)0lA REDH A &2 partial molar Gibbs energy 25 E{ Gibbs-Duhem equation=
0|83t B ME9| partial molar Gibbs energyS FEHA| 2.

4. A-B 2 AAOMXM o B F solution phase 7F2| B G [ - m ' —
242 5 49| Gibbsenergy vs. composition curve 0| - Tm"‘ | o= 3Gre) .
common tangent line (38 ™S 10, F
are 9o YHS RHBOBM FWE 4 Urh
AL, Gibbs energy curve & JAEOIMXE 2Zf h o
HA9| reference state Off 2} FHe2[ dHE =+ -

Ch HF 8% DU ARSI0] o, p £ A 7tO) ] &\ . |

5
NEHS Uty =7 A2 IND, 2 PO A s
fIA0f CHof LEHEl reference state & ALESH= of v i 5
MEY X2 reference state Off A 10| unique s - |
St AYECHE S 20IAIR. (10) N,




Department of Materials Science and Engineering
Pohang University of Science and Technology

3/3
AMSE205 Thermodynamics 1
Nov. 30, 2023 Prof. Byeong-Joo Lee
Problem Set #3 calphad@postech.ac.kr
Room 1- 311

5. 1273 K, A-B2 A o nE&HOM & B 9 B a8
ZH0|| UHE activity (wrt. solid B)7F CF&1 20| 8;2 282(2)8
SdEQCE o 18Yel E9et Ed= /& 0.30  0.1498
o UE= 2EES &1 (ideal, regular, sub- 0.40  0.2400
regular model), ‘S B 2| activity 2} molar Gibbs 828 gigég
energy of mixing = analytic oF FACE 0.70 0.6162
HESHAI, = BH $A0=2 M 2 0.80 07559
ANl activity 2ot A FEE activity (1)32 ?E:)E‘)Z)g

_I
o [
= Hlusty ZEo| 245 HO[A2.(20)

£

6. The followings are binary phase diagrams among three elements A, B, C, with melting point
of 1000, 1200 and 800K, respectively. Based on binary phase diagrams, sketch isothermal
sections of the A-B-C ternary phase diagram at 900, 700 and 400K. (20)
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1. The vapor pressure of solid NaF varies with temperature as

—34450
— 2.01InT + 33.74

InP(atm) =

and the vapor pressure of liquid NaF varies with temperature as

—31090
— 2.52InT + 34.66

InP(atm) =

Calculate: (20)
a) The normal boiling temperature of NaF
b) The temperature and pressure at the triple point
c¢) The molar heat of evaporation of NaF at its normal boiling temperature
d) The molar heat of melting of NaF at the triple point
e) The difference between the Cp of liquid and solid NaF
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2. HtZO| » Ql spherical particle = EH 2IIE Qlof| CHF A0S ¢H
(capillary pressure)
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3. CF&2 subregular solution model& O|&35t0 A-B 2 &UC| molar Gibbs energyS H 23t

Z0|Ct. (20)

G,=x,"G,+x,°G, +RT{x, Inx, +x,Inx,}+x,x,{L, +(x,—x3)L,}

a) O] AC282H A B M&9 partial molar Gibbs energy A2 FEZSHA|L.

b) # subregular 4 ZEO| A B Zt 20| dilute YO M= Henrian 1SS, rich &
H0 M= Raoultian H&S LIEtHCH= A AMHES Xl HES 20|A L.

¢) ?l a)0M =3t A FE9| partial molar Gibbs energy2FE| Gibbs-Duhem equations
O0|23%10 B ‘d&2| partial molar Gibbs energyS 7T 5HA| 2.

®
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(b)
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. gz Kgexp((Lett) IpT) = Henrlan  behavior
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5. 1273 K, A-B 2 A st 1240A o
Z40| [ME activity (wrt. solid B)Z Ch&1F &0
E™EQCE o] 1EHO g9 &£
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Al
SIA|Q, £, BE Aoz s Z
AlS] =
=

G %o Ga+ %’ Cog FRT (KO + Yo fos )
G = “GatRTI O

i) Tdewl

O — (X)
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aB Ideal(a_B) error(ldeal) regular error(regular) LO/RT(reg) sub-reg

0.032 0.1 -0.068 0.032 0 -1.40670899 0.032
0.08 0.2 -0.12  0.08129005 -0.00129005 -1.40670899 0.08
0.1498 0.3 -0.1502 0.15058008 -0.00078008 -1.40670899 0.146936379
0.24 04 -0.16  0.24106083 -0.00106083 -1.40670899 0.234640466
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0.4782 0.6 -0.1218 0.47907455 -0.00087455 -1.40670899 0.46959001
0.6162 0.7 -0.0838 0.61675788 -0.00055788 -1.40670899 0.608489147
0.7559 0.8 -0.0441 0.75622834 -0.00032834 -1.40670899 0.750954219
0.8874 0.9 -0.0126  0.88742825 -2.825E-05 -1.40670899 0.885655502
1 1 0 1 0 -1.40670899 1
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0
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6. The followings are binary phase diagrams among three elements A, B, C, with melting point
of 1000, 1200 and 800K, respectively. Based on binary phase diagrams, sketch isothermal
sections of the A-B-C ternary phase diagram at 900, 700 and 400K. (20)
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