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Abstract

The purpose of this work is to extend the LIR equation of state (EOS) to primary
Alkylamines using group contribution method. In the LIR equation of state which has
been derived basis on the concept of the effective pair potential, the mathematical form
of the average effective pair potential (AEPP) function is considered to be the Lennard-
Jones (12,6), the same as the isolated pair potential except, that the effective pair
potential parameters in dense fluid (p > p, wWhere p, is Boyle density) depend on

temperature. Since this potential function is appropriate for the spherical-symmetrical
molecules then nonsymmetric molecules, such as primary Alkylamines, show deviation
from the linear behaviour of the LIR equation of state. However if we consider each
primary Alkylamines as a mixture of their constituent groups, in which the interaction
potential of each pair is assumes to be the AEPP, then according to the Van der Waals
one fluid approximation, the LIR equation of state will be appropriate for such a
mixture, but the new equation of state parameters depend on group composition in
system. Therefore using the group contribution method for primary Alkylamines, the
Z

new equation of state was obtained as (__1]\/2 = A n?+B,_n*p® where Ay and Bm are
n

the equation of state parameters per each carbonic group. First, using the experimental
pvT data for primary Alkylamines was confirmed accuracy of new equation of state.

Furthermore, the temperature dependencies of the parameters for the new equation of
a b i .
state as A, :R—1T+a2 and B, :ﬁ+b2 where found to be in a good agreement with

the experiment. Then, the contributions of the constituent groups were determined in the
equation of state parameters. Three basic compounds,namely propane, n- butane and
cyclohexane, are used to obtain the contribution of methyl and methylene groups in the
EQS parameters and also other appropriate compounds are used to obtain the
contribution of the functional groups, such as 1- pentylamine for contribution of

—CH2NHz2, 2-aminobutane for the contribution of >CHNH, Having the contribution of

all constituent groups in the equation of state parameters, along with the mean
geometric approximation, the EOS parameters for primary Alkylamines were predicted.
The calculated EOS parameters along with the modified EOS are then used to calculate
the density of different compounds at different pressures and temperatures with the
average percentage error less than 2% for different primary alkylamines.

Key Words: Linear isotherm regularity, Amines, Group contribution method, Density,
Equation of state



Shahrood University of Technology
Faculty of Chamistry

Extension of LIR equation of state for Amines using

group contribution method

Faezeh Javadi

Supervisor:

Dr. Zahra Kalantar

September 2010

ii



