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1. (20 points) Eighteen kilograms of the refrigcrant HFC-134a at 150°C is contained in a
0.03 m’ tank. Calculate the pressure in the tank using van Der Waals EOS and physical

properties from table 6.6-1.
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2. (20 points) Calculate the enthalpy departure function for CH, at 20°C and 5 bar

assuming that the behavior of the gas is suitable to van Der Waals EOS.
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3. (20 points) Compute the fugacity of superheat steam at 400°C and 40 MPa,



4. (20 points) Calculate the fugacity coefficient for CH, at -20°C and 5 bar using the van
Der Waals EOS.



5. (35 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. (using enthalpy-concentration

diagram in page 8)
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(b) Compute the difference between the partial molar enthalpy and the pure molar

enthalpy for sulfuric acid and water at 93.3°C and x,=0.5 by using the information in part (a)
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Figure 8.1-1 Enthalpy-concentration diagram for aqueous sulfuric acid at 0.1 MPa. The sulfuric
acid percentage is by weight (which, in the two-phase region, includes the vapor). Reference
states: The enthalpies of the pure liquids at 0°C and their vapor pressures are zero. (Based on
Fig. 81, p. 325 in O. A. Hougen, K. M. Watson, and R. A. Ragatz, Chemical Process Principles:
I. Material and Energy Balances, 2nd ed. Reprinted with permission from Joon Wiley & Sons,
New York, 1954.) This figure appears as an Adobe PDF file o~ the CD-ROM accompanying this
book, and may be enlarged and printed for easier reading and for use in solving problems.



