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1. (20 points) Determine the partial molar enthalpy of sulfuric acid ( H, ) and
water ( f1,) at 40% sulfuric acid and 65.6°C



2. (20 points) The heat-of —mixing data for the n-octane + n-decane liquid
mixture at atmospheric pressure is approximately fit by

A, H=xx,(A4+ B(x —x,)) J/mol

Where A = -12974 + 51.505T

and B =+8782.8-34.129T

which T in K and x| being n-octane mole fraction

compute the difference between the partial molar and pure-component
enthalpy of the n-octane and n-decane at x;=0.5 and 7=300 K.



3. (20 points) Use the volumetric information in the steam tables to compute the
fugacity of superheated steam at 400°C and 7.0 MPa



4. (20 points) Using van der Waals EOS to compute fugacity and molar volume
of Ny at -15°C, 12.3 bars. List of van der Waals parameters are a = 0.1368 Pa
m® /mol? and b= 3.864x10™ m*/mol.



E
Hint: A=
G



6. (30 points) Nitrogen is to be isothermally compressed at 0°C from 2 bar to 150
bar, Compute the enthalpy change during the process. Using van der Waals
EOS in which a = 0.1368 Pa m® /mol” and b= 3.864x10° m*/mol.



