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This work presents details on the experimental procedure taneasure the composition of the hydrate that crystallizes sm a hydrocarbon gas mixture. We show that the results are tira dependent and tend to thermodynamic
equilibrium as time tends to infinity. An immediate conseqience concerns two major domains of applications, CQcapture from power plants, as well as flow assurance in the band gas industry. In fact, in both the cases, the
crystallization is under non equilibrium conditions, and we conclude here that it necessarily leads to the formation dfydrates with a composition which is not predicted by classial modeling.
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GAS HYDRATES FORMATION

1 — Conditions needed for the gas hydrate to form 2 — Hydrate structure 3 —Clathrate hydrate
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» The cavity formed by water molecules linked by hydrogen bonds Average cavity radius (A) 3,95 4,33 3,91 4,73 3,91° 4,06¢ =l

Coordination number 2 20 24 20 28 20 20 36

(a)The number of oxygen atom per cavity

5 43553 51%8

» The cavitiescontain gas molecules

» The cavitiesare stabilized by Van der Waals forces

Experimental procedure and set-up
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v Hydrate equilibria are given (T, P, gas and hydrateeompositions) following two procedures.
. ¥ The two procedures used (high and low crystallizatin rates) highlight the kinetic effect on hydrate érmation.
Conclusions ’ e Y YLy Y

v In the end this work, there is a questioning abouthe validity of measurements: Are they thermodynant of kinetic measurements? This is why the presemfata were analyzed using a thermodynamic model innain-house software to discuss

the possibility to crystallize gas hydrate at thermdynamic equilibrium at a low and high crystallization rate [Herri et al., 2014




