[bookmark: _GoBack]Temperature and Vapor Pressure of Water

Purpose: To determine the relationship between temperature and the vapor pressure of water and estimate the value of molar heat of vaporization (ΔvapH) of water.

Part A. Volume and Moles of Air at 0 oC.
	Atmospheric Pressure
	1.00 atm

	Temp. (oC)
	0.1 oC

	Temp. (K)
	273.3 K

	Gas volume (mL)
	2.00 mL

	Gas volume (L)
	2.00 × 10-3 L

	Moles of air in the test tube at 0 oC
	8.92 × 10-5 mol



Part B. Effect of Temperature on Vapor Pressure of Water
	Temp (oC)
	60
	65
	70
	75
	80
	90

	Temp. (K)
	333
	338
	343
	348
	353
	363

	Gas Vol. (mL)
	3.0
	3.6
	4.2
	4.8
	5.4
	8.8

	Pair (atm)
	0.81
	0.69
	0.60
	0.53
	0.48
	0.30

	Pwater (atm)
	0.19
	0.31
	0.40
	0.47
	0.52
	0.70

	P0 (atm)
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Log (Pwater/P0)
	-0.73
	-0.51
	-0.40
	-0.33
	-0.28
	-0.16

	1/T (K-1)
	3.00 × 10-3
	2.96 × 10-3
	2.91 × 10-3
	2.87 × 10-3
	2.83 × 10-3
	2.75 × 10-3



Part C. Plot of Data
Line parameters:
	Slope (m)
	-2.1 × 103

	y-intercept
	5.8



Heat of Vaporization
	Heat of Vaporization of Water (J/mol)
	4.1 × 104

	Heat of Vaporization of Water (kJ/mol)
	41





Post-Lab Questions
1. According to Clapeyron’s equation, the vapor pressure of water is associated with heat of vaporization through this equation:

Converting natural logarithm to log, we obtain:

This equation gives a linear graph in which the slope, m is  Using the known values of R = 8.314 J/mol K and ln 10 = 2.303, we get:



2. If the tube was not completely submerged in the ice-water bath, then the actual temperature inside the tube would deviate from the measured 0 degree Celsius. If that is the case, then the measured air inside would also contain water vapor, resulting in the overestimation of the amount of dry air. This in turns lower the value of Pwater and consequently also lower the value of log (Pwater/P0), which is the y-axis of the graph. As the value of y-axis decreases, the value of ΔvapH will be overestimated.
Vapor Pressure Curve
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Temperature and Vapor Pressure of Water     Purpose: To determine the relationship between  temperature and the  vapor pressure of wate r   and  estimate the value of molar heat of vaporization ( Δ vap H) of water.     Part A. Volume and Moles of Air at 0  o C.  

Atmospheric Pressure  1.00 atm  

Temp. ( o C)  0.1  o C  

Temp. (K)  273.3 K  

Gas volume (mL)  2.00 mL  

Gas volume (L)  2.00  × 10 - 3   L  

Moles of air in the test tube at 0  o C  8.92  ×   10 - 5   mol  

  Part B. Effect of Temperature on Vapor Pressure of Water  

Temp ( o C)  60  65  70  75  80  90  

Temp. (K)  333  338  343  348  353  363  

Gas Vol. (mL)  3.0  3.6  4.2  4.8  5.4  8.8  

P air   (atm)  0.81  0.69  0.60  0.53  0.48  0.30  

P water   (atm)  0.19  0.31  0.40  0.47  0.52  0.70  

P 0   (atm)  1.00  1.00  1.00  1.00  1.00  1.00  

Log (P water /P 0 )  - 0.7 3  - 0.51  - 0.40  - 0.33  - 0.28  - 0.1 6  

1/T (K - 1 )  3.00  × 10 - 3  2.96  ×   10 - 3  2.91  ×   10 - 3  2.87  ×   10 - 3  2.83  ×   10 - 3  2.75  × 10 - 3  

  Part C. Plot of Data   Line parameters:  

Slope (m)  - 2.1  ×   10 3  

y - intercept  5. 8  

  Heat of Vaporization  

Heat of Vaporization of Water (J/mol)  4.1  ×   10 4  

Heat of  Vaporization of Water (kJ/mol)  41  

 

