PHYSICAL CHEMISTRY

EXAM 1 (4/13/2017) &1504 Dept. Chem. & Biol. Eng., Korea Univ. Prof. D. J. Ahn
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2(25). The mass density of water vapour at 327.6 atm and 776.4 K is 133.2 kg m °. Given that for
water T, = 647.4 K, P, = 218.3 atm, a = 5.464 dm®atm mol™?, b = 0.03049 dm® mol™!, M = 18.02 g
mol~!, and gas constant = 0.08206 dm?® atm K~! mol L.

(a:5) Calculate the molar volume.

(b:10) Calculate the compression factor from the data.

(c:10) Express the vdW equation of state as a virial expansion in powers of 1/V, and obtain
expressions for B and C in terms of the parameters a and b. The expansion you will need is

[(1—2) '=1+z+2+]. Also, calculate the compression factor from the virial expression of the van

der Waals equation.
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(298 K0l A standard enthalpy of formation= A ©=294.1 kJmoli]Aj.Hg =0

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

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

[33—2. Temperature variation of molar heat capacities, C,,,/(JK~ Yol Y =a+bT+c/1?

a b/ (107 3K Y ¢/ (10°K?)
A(g) 29.75 25.1 —1.55
B(g) 37.40 0.59 -0.71
A 79.5 0 0
B(1) 80.33 0 0
A(s) 20.67 12.38 0
B(s) 40.12 49.79 0
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5(60). pV,, =RT(1+ B/ V, + O/ V2 +%) 453 71417} closed systemol 1# 5-13} o] reversible
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(n=1mol; B=p/RT C=D=...=0; Cyn,=Constant)
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Second virial coefficients, B/(cm® mol™!) Vo/(cm® mol™)
100 K 273 K 373 K 273 K
CO, —142.0 —72.2 222.6
H, —=2.0 13.7 15.6 224.5
He 11.4 12.0 11.3 226.1
N —-160.0 —-10.5 6.2 224.0
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