The interaction energy of water vapor molecules
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The temperature dependence of isochoric heat capacity of vapor was experimentally researched in work [1]. Above the  temperature it of phase «water-vapour» is good described as: 

                                 Cv = a + b(T-Tph.ch.) + exp [c+d (T-Tph.ch.)   cal/(g·grad)       (1)
Where a,b,c and d are coefficients, T is absolute temperature, Tph.ch.  the temperature of phase change.    
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For isochore: v = 4.008 sm3/g  in  Eq.(1) the coefficients   a = 0.47;  b = 5.8·10-5; c=1.1119   and d = -3.2106,  Tph.ch. = 646.17 K.

When the numerical values of  coefficients  and the   temperature of phase change are introduced for v = 4.008 sm3/g Eq.(1) is written as

Cth.ch. = 1.469 + 4.94·10-4T + exp ( 4.12693 – 12.85·10-3 T)  cal/(g·grad)              (2)

The exponential term in Eq.(1) and (2) is caused  by vapor molecules decay in a region above the  temperature of phase change. The internal energy gain 
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of vapor, required for this decay, is defined as
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If n means a number of unbroken bonds, E means a binding energy, i.e. the interaction energy of vapor molecules, then n =
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The temperature dependence of internal energy gain is expressed as: 
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 where E is the breakage energy of one intermolecular bond in vapor, k is Bolztmann constant, A is a constant value, T is absolute temperature.
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 is a linear function from inverse temperature. The energy E  is on slope ratio of the  straight line, serving as a curve 
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 to the inverse temperature axis.

For  isochore v= 4.008 sm3/g   the calculations are  carried out  as:  E/k =  tg(( = 
[image: image10.wmf](

)

(

)

(

)

(

)

=

-

+

=

-

D

-

D

00154

0

0018

0

112

2

545

0

T

1

T

1

U

U

2

1

2

1

.

.

.

.

/

/

/

ln

ln


=1.5667/0.00026 
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6025.769:  So the interaction energy of water vapor molecules is E = 6025.769K·1.380662·10-23J·K-1 = 8319.55·10-23J
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