Unit 3 Homework 2: Solutions Thermodynamics
Date issued:

Monday, March 21, 2011
Date due back:
Friday, March 28, 2008, before 5 pm.

1. Determine the enthalpy of vaporization at 25 oC for water from the following vapor pressure data.

	T/oC
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	P/torr
	17.53
	18.65
	19.82
	21.06
	22.37
	23.75
	25.20
	26.73
	28.34
	30.04
	31.82


2. The density of ice is 0.917 ( 103 kg m-3 and that of water is 0.9998 ( 103 kg m-3. Express the dependence of the melting point on the pressure. Assume (fusHo to be pressure-independent and equal to 6.0095 kJ mol-1. At what pressure will ice melt at –1.0 oC?

3. Derive the rotational contribution to the standard chemical potential of a diatomic molecule.


4. (a) A mixture of trichloromethane and acetone with xac = 0.713 has a total vapor pressure of 220.5 torr at 28.2oC, and the mole fraction of acetone in the vapor is yac = 0.818. Given that the vapor pressure of pure trichloromethane at 28.2oC is 221.8 torr, calculate the activity and the activity coefficient (based on Raoult’s law standard state) of trichloromethane in the mixture. Assume the vapor behaves ideally.



(b) Consider a binary solution for which the vapor pressure (in torr) of one of the components is given empirically by:
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Calculate the activity and activity coefficient of component 1 when x1 = 0.25 based on a solvent and solute standard state.



5. Use the vapor pressure data shown on Table 25.2 to determine the activity coefficient of a 2.00 molal solution of sucrose. Use a fit to the data (4th-degree polynomial) to obtain the activity coefficient. 
6. Answer the following questions from your textbook. 24-50 and 24-53
_1362205078.unknown

