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Abstract


The values for the Molar Heat of Vaporization for both n-Heptane and Water were determined experimentally by measuring the boiling point of each substance at ascending pressures.  The value of 
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 for n-Heptane was found to be !!!!!!!! The value of 
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 for water was found to be !!!!.  The experimentally-determined value for n-Heptane was found to be !! % within the accepted value of !!  The experimentally determined value for water was found to be !!!% within the accepted value of !!.

Introduction

Vapor pressure is the pressure, at a specific temperature, of a gas in phase with a liquid needed to prevent molecules of the liquid-phase from escaping into the gas-phase.  Every liquid phase in equilibrium with its gas phase will have a specific continuous set of pressure and temperature values at which the gas-phase and liquid-phase are in equilibrium.  

Vapor pressures and vapor pressure determination are extremely important in many aspects of industrial chemistry, environmental chemistry, and !!!.  Industrial manufacturing of chemicals, whether research or commercial related, depends heavily on the accurate determination of vapor pressures of the substances they manufacture.  Chemical engineers rely on the vapor pressure data for fast and efficient manufacture of chemicals.  Possibly two of the most lucrative chemical-related fields, both the petrochemical and liquor depend heavily on accurate data about the phase-equilibria of the substances they manufacture.  The refinement of petrochemicals requires precise distillation to separate out the wide spectrum of substances that make up crude oil.  Each by-product of the refinement process has its own boiling temperature at a specific pressure.  The process of petroleum refining involves heating up crude oil to boiling temperature and cooling the fractions of vapors at specific temperatures for each component (6).  Furthermore, the liquor industry uses a similar method for distillation of alcoholic beverages and liquors.  Environmental chemists use the values of phase equilibria to study the environmental effects of different chemicals and classify pesticides.  Vapor pressure is related the rate at which a chemical escapes to the atmosphere, spreads through and contaminates the soil, and reacts in ecosystems (5).  Accurate and precise data on how a chemical acts at specific temperatures and pressures is critical to the professional chemist.

The relationship between the vapor pressure and temperature of equilibrium was first related by Benoit Pierre Emile Clapeyron, a French engineer (2).  Clapeyron developed the Clapeyron equation, which related pressure and temperature change to a substances change in molar entropy and molar volume (3):

Equation 1
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The left side of the equation, change in pressure over change in temperature, when plotted in a pressure vs. temperature diagram for a specific substance, will represent the slope of the phase-boundary.  When the system is in equilibrium and the temperature is unchanging, equation 1 can be related to the change in heat by substituting (H/T for (S.  Thus the Clapeyron equation takes the form:

Equation 2
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When dealing with low pressures (<1 atm) it is a good assumption that the liquid molar volume (Vg) is negligibly smaller than the molar volume of the liquid (Vg) (4).  With this assumption we can alter the Equation 2 such that:

Equation 3
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Experimental Setup and Method


Apparatus:


Preparation:


Experimental Method:
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where the compressibility factor 
[image: image11.wmf]RT

V

p

Z

g

~

=



[image: image12.wmf]ò

ò

÷

÷

ø

ö

ç

ç

è

æ

¶

D

¶

+

D

+

D

=

D

2

1

2

1

1

2

T

T

p

p

T

p

T

T

dp

p

H

dT

C

H

H



[image: image13.wmf])

(

1

2

1

2

T

T

C

H

H

p

T

T

-

D

+

D

@

D


Data

Calculations

Error Propagation

Results

Discussin

Refernces

1).  CRC Handbook

2).  http://orac.sunderland.ac.uk/~hs0bcl/gg/clapeyron.htm
3).  http://orac.sunderland.ac.uk/~hs0bcl/gg/clapeyron_equation.htm
4).  Textbook

5).  http://www.chem.utoronto.ca/facilities/analest/courses/IES1410F/lab2/

6). http://www.howstuffworks.com/oil-refining3.htm

7).  http://www.howstuffworks.com/alcohol1.htm

_1074186978.unknown

_1074187484.unknown

_1074188368.unknown

_1074187279.unknown

_1074187434.unknown

_1074187062.unknown

_1074186601.unknown

_1074186818.unknown

_1074186573.unknown

