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Determination of Intrinsic Constant Rate of Primary
Hydrate Nucleation

M. Asemani; B. Dabir

ABSTRACT

Hydrate formation in induction period (before visualization of particles), is modeled using related
experimental data, in semi batch reactor, for the first time. Crystallization theory, coupled with two film
theory is used to model the kinetics of hydrate formation. The classical nucleation theory is modified and
two mechanisms of nucleation and growth are considered, in this period. Then, using growth rate constant
from literature, the optimal kinetics constant of primary nucleation rate is determined by minimization of
difference between calculated consumed moles of gas and corresponding experimental data by method of
least square. In this model, mass and population balance are applied to predict particle size distribution.
The equations are solved by MATLAB software by means of numerical methods. The trend of prediction
in order to describe physical phenomena related to hydrate formation mechanism, are ideal.

KEYWORDS
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