PHYSICAL CHEMISTRY
EXAM 1 (4/19/2016) Dept. Chem. & Bio. Eng., Korea Univ. Prof. D. J. Ahn

1(15). °=
(a:5) olyAe] FJe2A F(@e d(w)el A& i3] dysta, Al1HAe] ARG S 7|34 L.
(b:5) 7} 34 (reversible process)?] HA L AHoJslA L.
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(c:5) T FAol da) 9AE AAsT BAZAT AAFAL: oH ARl () e
ARe Feolstol HelAl Wola 7 gl Awe wolkth o] Afe ol 7 |
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2(20). 71A19] 2=-¢4E-Ru -5 #AE Yeplls e 2 (Equation—of—State, EOS)E9 53 &
(2)e] Z3HA @) FT= o

(a:5) Ideal EOS

(b:5) Virial EOS

(c:5) van der Waals EOS

(d:5) Principles of Corresponding States

3(20). €A <= (1 atm)dtellA 22 1 mole] 24 A, BY %7} 98 ZHE 473 K= 2otz W, AH
o AHGE AXBIAI S, w3k 473 KollA 4 2B wrgo] ol u] A HE AAEA S

(298 K°l| 4] standard enthalpy of formationt™ Afo[) =9294.1kJmol ', AfH(") =0)

[3£3—1. Standard enthalpies of fusion and vaporization at the transition temperature]

e A HO [ (kJmol™ ") T,/ K Aoy HO | (kJmol™ ")
A 195.4 5.652 239.7 23.35
B 386.8 15.52 458.4 41.80

[#3-2. Temperature variation of molar heat capacities, C, . /(JK ‘mol ')=a+bT+ ¢/ T?]

p.m

a b/ (107 3K Y ¢/ (10°K?)
A(g) 29.75 25.1 -1.55
B(g) 37.40 0.59 -0.71
A(l) 79.5 0 0
B(1) 80.33 0 0
A(s) 20.67 12.38 0
B(s) 40.12 49.79 0

4(25). thgol oAl L.

(a110) 2 &% 192 =5E2¢ PVT phase diagramo|tt. o] & ©]
o] o] B4 PT diagram % PV diagram= 18/ A| Q. (MA] A <]
Z3Ed 0K

(b:5) A A (critical point)S Ao slA Q..

(¢:5) Triple line°l A €] DOF(degree of freedom)& A4St = on]=
Arsire. (123 29 TS AoA L)

(d:5) 7] (vapor pressure)S Aostal, 2%7F 7|40 v R = g3k
I 2 o] frell vhal A siAl Q.

Pressure =




5(35). t29] a generic cubic equation of state®} THZFE FA = H3lA] L

RT a(T) ~_a(T,)R*T?
V=) (v, )V, +op) @D=Y )

P
[3%5. Parameter Assignments for Equations of State]
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Eq. of State alT,) o € Z,
vdW (1873) @) 9 ® ®
RK (1949) @ ® ® 1/3
SRK (1972) o pi(Tw) @ 1/3
PR (1976) app(T,;w) + 2 1- V2 0.30740
_ RT _a ,_ RT _ a p_ T aDa RT ao(T)
Vb V2 V,—=b T2V (V, +b) V. —b V., (V, +b) (V.,,=b)  V, (V, +b)+b(V, —b)

(a:10) 3 59 @~®@e°l &2 gho] oA 2251, vdW, RK, PR 29| z}o] S ArgsiA L.
(b:15) @9l E°]#& critical compression factor(Z.)E T34 2

(c:10) Perfect gas® Zd-%d& Ee ¢HolA Z.=1°]t}. Nonideal gase] Z.7} o] #tolAl Hojuy=
el “dAls]” A skA 2

ro,
o
=2

6(40). o}zl 255 ol&3dto] ol wHehAl L.
o 8f)} = 8(”)] f i state function
y

| oy oz, oY/,

dU= TdS— PdV, dH= TdS+ VdP, dA=—SdT— PdV, dG=— 5dT+ VdP
where, U, H, A, and G are state functions
(a:4) Maxwell relatio S FEsHA L.
(b:10) Perfect gas®l 4-5-¢} van der Waals gas{l 7459 II,(internal pressure)el tlsl] &43kA] L.
(c113) 919 #4< Cp—qoﬂ el Al s kA 2
(d:13) p(Joule—Thomson coefficient) S 8ta on|E& AWeA e, Z=1+B/V, +C/V:+ =
71 A7} Joule—Thomson expansion &3S A& v W3S &322, (B=B/RT, C=0, Cvm=2<, B>0)

7(45). 1 mold WYARE R} perfect gas?} closed systemol A 23 7—-13 7o)
isobaric process (1—2), reversible adiabatic process (2—3), isochoric ety
process (3—4), Z1¥]1l reversible isothermal process (4—1)9 FHo=w A4
ol gt

(a:4) 7} &4GA (A), (B), (C), (D)ol dall g¢F wel F3& Yehir 2. (A
8 AAlsto ok 3)

(b:16) 2t &4 A (A), (B), (C), (D)&k A Cycleel w3l q, w, AU, AH]
AAEA S TEHA L

{B)
Adiabat

Pressure, P —————~-

()~ (o) AMHEA.] — 8
(c:5) 71419 =71 E7F 1.00atm, 22. 44dm 298 K o|t}. (A)TAA HI+=
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(d:10) APFEA 2 vdF A perfect gas7t 242 34 (B)E ATl shAk 100am
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