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l OUt'II'IG J Development, tests and validation in our

Thermodynamic properties of gas hydrates (e.g. phase laboratory (LFCR, France) of a novel type
e . . of calorimetric cell for BT 2.15 and C80

equilibrium data, phase change enthalpies, specific heat, etc.) SETARAM calorimeters -

can be obtained by using high pressure calorimetric techniques. i

However, in some cases, one of the major drawback to existing l]::>
devices is the absence of in-situ agitation leading to problems
such as efficient gas solubilization, long induction times,
formation of an hydrate crust covering the gas/liquid interface, industrialized and commercialized by

low hydrate to water conversion, etc.) SETARAM Instrumentation /

Patent number
W02014016414 (Al)
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{ Technical details of the prototype ) \
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Mechanical agitator located (through the measuring cell)

inside the measuring cell

- Benefits:

@ The mechanical agitation in the measuring cell is provided by a removable rotary
shaft on which star washers have been welded (N < 200 RPM). = measurements under pressure
@ The link between the wellhead and the measuring cell is provided by two (P <20 Mpa)
concentric tubes allowing the agitator shaft to rotate freely in the middle of the tubes. = in-situ mechanical agitation

@ The space let between the agitator shaft and the first tube is used for the admission

of the fluids into the cell, while the annular space between the two concentric tubes = dynamic control of the pressure

allows flowing the fluids to the outlet. (A) Picture of the prototype inside the cell
@ The direction of the fluid flow is completely reversible and the pressure inside the (B) High pressure cell and its agitation system = designed for BT 2.15 and C 80
@can be dynamic controlled during the experiment. (C) Prototype installed on a SETARAM BT 2.15 calorimeter SETARAM calorimeters
| Experimental results )
Calibration of the prototype in Application to CO , hydrates Comparison of our results
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- | Conclusions | | References
« A novel high pressure calorimetric cell equipped with a mechanical agitation and a dynamic pressure control has been developed and tested. * [ Larson, D 1655. D Thesis, universtyof Wi, itars, linas, s
* The temperature and enthalpy calibrations have been performed ; the precision and the sensitivity constant have been determined. ) Sioan: 10 and Ko A 2005, Gt s ofnatra gases. 3 edion. CRC
« the cell prototype has been used to obtain equilibrium data and phase change enthalpy of the CO, hydrate ) _ oK. 1665 Drect Ocean Disposal of Carbon Dioide. Tera i Publsh. 45.61
\- The experimental results obtained are in good agreement with literature data, and demonstrate the potentialities of this novel equipment  [6] Sabil et al. (2010). Fuid Phase Equilbria 290 (2010) 109-114
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