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1. (30 points)

(a) For metallic copper at 300 K, the following values are known:

L=2450Tmol ' K" | k,~0.778x10" bar’

a=504x10" K" V=7.06x10"m" mol

Determine C,, at 300 K.

(b) The following data are available for liquid water at 25 °C and atmospheric
pressure: =256 x 10° K", (8a/ 8T),= 9.6x10° K™, v = 18.03 em’ mol .
Determine the effect of pressure on C,, - i.e., calculate the valuc of

( aCP / aP)T -- for water at this conditions.




2. (15 points) Calculate the enthalpy departure function for NH, at -15°C and 7 bar

assuming that the behavior of the gas is suitable to van Der Waals EOS.



3. (15 points) Compute the fugacity of superheat steam at 300°C and 30 MPa.



4, (15 points) (a) Make a curve from data between x, and A H(kJ/mol) from a binary

system of sulfuric acid (1) and water (2) at 93.3°C.
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(b) Compute the difference between the partial molar enthalpy and the purec molar

enthalpy for sulfuric acid and water at 93.3°C and x,=0.5 by using the information in part (a)



5. (15 points) Using Redlich-Kister form for volume change on mixing: A_ Vv
= XX, %:a(x1 - x2)' of water (1) — methanol (2) mixture in which n equals to 3
i=0
and the following parameters are listed.

Parameters  (;° / mof )x10°

a, -4.0034
a, -1.7756
a, 0.54139
a, 0.60481

Temperature of this binary system is 298.15 K whereas v, and v, are

18.07 x 10 m*/mol and 40.72 x 10 m*/mol respectively. Calculate Vv, at
x,= 0.343.
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