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KINETIC ANALYSIS OF CO2 GAS HYDRATES BY THE USE OF THREE DIFFERENT IMPELLERS
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ABSTRACT

Gas hydrates are crystalline compounds formed from water and suitable-sized gas molecules.
Depending on which gas molecules are present, crystals are divided into three distinct structures.
Structure | (sl), structure I (sll), and structure H (sH) are the three gas hydrate structures. Contingent
implementation for CO; is for gas storage. Hence to apprehend thoroughly the use of CO, gas
hydrates for gas storage or greenhouse gas sequestration, it is crucial to study the kinetics of CO;
hydrate formation. The aim of this work is the kinetic analysis of CO, gas hydrates by the use of
three different flow regimes. This study aims to analyze the CO, hydrate formation kinetics by using
a novel experimental set-up equipped with a continuous stirred tank reactor (CSTR) having a
diameter of 15 cm and a height of 31.2 cm 134, CO, gas hydrates were formed at a constant
temperature of 5 °C and pressure between 32.5 and 33 bars. Mixing conditions were changed by
using three different types of impellers such as pitched blade turbine-downward trending (PBT-d),
Rushton turbine (RT), and marine propeller (MP) with full baffles hence to include three different
flow regimes and different numbers of impellers such as single and dual. Kinetic analysis of the six
experiments comprises the calculations of rate growth, induction time, driving force, and power
consumption. The hydrate formation rate was calculated with an interval of 30 minutes showing
that for a single impeller, PBT-d has the highest (RT-d > PBT-d > MP) while for dual impellers the
highest rate was obtained by RT (RT > PBT-d > MP). Pitched blade turbines in both single and dual
impellers had the highest values in power consumption but they also had the highest amount of
water which was converted to hydrates. Induction time for both single and dual impeller
experiments was smaller than 2 minutes.
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