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Description

Field of the invention

[0001] The present invention relates methods for sealing a leak of fluid from containers such as storage reservoirs. It
is particularly suitable for sealing leaks of supercritical fluids from geological reservoirs and formations.

Background to the Invention

[0002] The present invention is a method which enables leaks, both known and unknown, from containers such as
storage reservoirs, particularly geological reservoirs and formations, to be automatically diagnosed and sealed without
the need for external intervention.
[0003] Therefore the present invention can be applied to diagnose and seal carbon dioxide (CO2) leakage from geo-
logical reservoirs, including both hydrocarbon reservoirs and aquifers, and is therefore of particular applicability to the
environmental, petroleum engineering and CO2 storage fields.
[0004] The leakage of a fluid from containers is of major concern in many industries on account of the economic losses,
environmental damage and hazard to health and safety that can result. Where storage of large quantities of a hazardous
fluid is contemplated the potential loss or harm caused is increased.
[0005] It is therefore desirable to have methods for detecting leakage and for sealing any leaks that may occur. This
is particularly the case when the container is difficult to access for inspection or is simply too large for constant or even
periodic monitoring, for example an underground geological formation.
[0006] CO2 capture and sequestration (storage) by various techniques is proposed as a means of reducing the quantity
of this gas in the atmosphere, in order to combat global warming. Forming a major part of current CO2 mitigation strategies
is the safe storage of large volumes of CO2 over long periods through its injection into and storage in subsurface
reservoirs, or "geological sequestration".
[0007] Appropriate geologic targets for CO2 sequestration are generally brine-bearing formations (those containing
nonpotable waters), and mature or abandoned oil and gas reservoirs.
[0008] However there are major concerns with respect to the integrity of seal in these geological subsurface reservoirs,
and consequently the potential leakage of injected CO2 from the reservoir into which it is injected, into neighbouring
permeable formations, or into the atmosphere.
[0009] Such leakage is a concern for many reasons, but chiefly because it may contaminate existing energy, mineral,
and/or groundwater resources, pose a hazard at the ground surface, and will contribute to increased concentrations of
CO2 in the atmosphere.
[0010] The diagnosis and sealing of storage reservoir leakage, particularly CO2 leakage from geological reservoirs,
is of major concern to many industries and governments and also to the public.
[0011] Even small but continued leakage is undesirable, as it would result in return of the gas to the atmosphere,
defeating the object of storage. Similar considerations apply where bulk quantities of other fluids are stored.
[0012] The two main potential leakage pathways for geologically stored CO2 are, first, leakage of injected CO2 through
natural pathways such as faults and fractures (known and unknown) in a geological formation, and second, leakage
through improperly cemented existing or abandoned wells.
[0013] In practice, identifying these potential leakage locations and executing effective remedies presents a huge
problem for those engaged in geological sequestration and storage of CO2.
[0014] In geological sequestration of CO2, caprock can provide a low permeability and capillary barrier that can prevent
upwards migration of CO2. In some cases, however, it is possible that there are undetected faults, fractures or sand
streaks within the caprock, or that the CO2 spreads outside the intended storage formation and thus round the caprock.
If the CO2 plume encounters a permeable fault or fracture, or permeates round the caprock, it may leak towards the
surface.
[0015] Another potential leakage scenario applies to wells, typically oil or gas wells, both existing and abandoned.
Possible leakage pathways within an existing well can include preferential flow pathways along the rock-cement interface,
along the casing-cement interface, and through degraded materials.
[0016] Also, while intact well cements have very low permeability (of the order of 10-20 m2/10-5 milliDarcy), and hence
are good materials to use in well completions, the overall permeability of well materials as a whole is very sensitive to
relatively small changes in its configuration.
[0017] For example, a thin, say 1 millimeter, degraded zone of cement, with very large permeability in the degraded
zone, or an annulus associated with poor bonding of cement to rock or casing, can lead to large effective permeability
if the annular opening is continuous along the well.
[0018] The extreme sensitivity of permeability values to small-scale irregularities, coupled with the large number of
wells that typically exist in mature hydrocarbon reservoirs, gives a high leakage potential from well-based CO2 seques-
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tration.
[0019] The document US2991624 discloses a method for reducing leakage of underground hydrocarbon gas storage
caverns. The method includes addition of water to the hydrocarbon mix up to saturation. Due to reduced pressure at a
leak site, the gas expands/evaporates with subsequent reduction in temperature and formation of gas hydrates which
plug the leak.
[0020] Four basic approaches have been suggested for stopping CO2 leakage from reservoirs:

(1) Reducing the pressure in the storage reservoir. However, this is not a straightforward task, and would involve
the removal of CO2 from the reservoir, consequently creating CO2 disposal challenges, and negating the original
aims of geological sequestration.

(2) Interception and extraction of the CO2 plume from the reservoir before it leaks out of the storage structure.
However, this requires accurate information on the location of the plume, and also the use of techniques and facilities
to extract the plume. Again disposal challenges are faced, negating the original aims of geological sequestration.

(3) In case of CO2 leakage into another rock formation, inducing greater pressure in the rock formation into which
leakage is occurring. However, this is a complicated exercise, as it requires information on the specific target area,
amount and type of fluid and an accurate monitoring program.

(4) In case of leakages with known and accessible locations, for example within wells, plugging the leak with low
permeability materials, for example cement, thereby stopping leakage out of the storage formation. However, this
also requires accurate information on the type and amount of material to be used, as well as on the specific target area.

[0021] As all of the current leak prevention methods described above require, in the first place, information on the
type, extent and location of the leak prior to implementing any of the corresponding remedial work, an analysis of potential
leakage of injected CO2 from a formation, as well as an evaluation of the feasibility of the proposed prevention method,
is generally required.
[0022] In this analysis the preferential flow paths for the leakage of injected CO2 through natural pathways, such as
faults and fractures, and/or through improperly abandoned or cemented wells should be identified. A realistic geological
picture may be required. This comes with a great degree of uncertainty, making the task of identifying the leak target
area very difficult, if not impossible. An accurate and extensive monitoring program may also be required to detect the
existing preferential leakage flow path and/or detect the extent of degrading. Both of these items require sophisticated
and specifically designed equipment, set-ups and procedures. There is also a large delay time from between when a
leak occurs, when it is detected, and the point by which a sealing mechanism (if at all possible) can be put in place once
the target area has been located accurately enough.
[0023] The present invention includes a unique method for effectively stopping CO2 leakage pathways from geological
storages when and where they happen.

Description of the invention

[0024] The present invention provides a method of sealing a leak of fluid from a container comprising a geological
formation or reservoir having a temperature therein of from 30 to 150 °C and a pressure therein of from 70 to 350atm,
the method comprising: introducing a solute into a body of fluid within the geological formation or reservoir; wherein the
body of fluid is supercritical CO2, or a supercritical mixture comprising predominantly CO2, and the solute is selected
so as to be soluble in the body of fluid inside the geological formation or reservoir, and insoluble when the pressure
experienced by the body of fluid is reduced at the site of a leak, whereby the solute comes out of solution and seals the leak.
[0025] The solute precipitates or crystallises out of the fluid at the site of the leak forming a sealing blockage, which
prevents or at least reduces continuation of the loss of fluid.
[0026] The fluid is a substance in a supercritical fluid state. The substance in a supercritical fluid state is carbon dioxide
(CO2) or a mixture comprising predominantly CO2. Such a CO2-rich mixture may be derived from a combustion process
and might include flue gas, nitrogen, sulphur, oxygen, nitrogen oxide, argon and various other gases and impurities.
The method may be employed with other fluids and supercritical fluids, with the solute selected to suit the fluid and the
conditions of its storage. The container may be any type of container employed to hold a quantity of a fluid under pressure
relative to the conditions prevailing at the exterior of the container. Suitable natural containers such as porous geological
formations that normally contain brine, oil or gas are the prime target of the method of this invention when the fluid is
supercritical CO2.
[0027] The method of the present invention finds particular use in storage of a substance in the supercritical fluid state
in a geological formation. Substances in their supercritical state can show substantial solubility for a solute that is not
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so soluble in other phases, such as a gas phase. Such a change in solubility which will occur with dropping pressure at
the site of a leak allows the solute to precipitate or crystallise, leading to sealing off of the leak.
[0028] A suitable choice of solute for a given fluid can be made from known solubility in the fluid at the expected
temperature and pressure within the container and outside the container. Simple tests can be employed to ascertain
solubilities at given pressures and temperatures, if not already known, and the applicability of the method confirmed by
leakage simulation in model systems as described hereafter.
[0029] The present invention is a method whereby leakages from storage reservoirs and devices, particularly geological
storage reservoirs containing supercritical CO2 (or a CO2-rich mixture) such as hydrocarbon reservoirs or aquifers, are
automatically detected and sealed without the need for intervention.
[0030] The leak sealing process takes place in-situ without the need for identifying the precise or general location of
the leak. This is an advantage where a geological formation is employed as the container is large and leakage can occur
anywhere over an extensive area.
[0031] The applicability of the method for use with supercritical fluids can be understood by consideration of the
properties of such fluids. Under the influence of pressure (P) and temperature (T), pure substances can assume a gas,
liquid, or solid state of matter, as illustrated in Figure 1.
[0032] The critical point (C) of a pure substance represents the maximum temperature and pressure in which the liquid
and vapour phases of the substance coexist in equilibrium.
[0033] Following this point (C), at higher temperatures and pressures the gas and liquid phases have the same density
and appear as a single phase.
[0034] A substance is said to be supercritical when it is above its critical point, meaning more fully when its temperature
and pressure are in a state above its critical temperature (Tc) and critical pressure (Pc). Table 1 below shows critical
pressure and critical temperature of selected substances.

[0035] The most important properties of supercritical substances are their large liquid-like density, large compressibility,
and viscosity, which is intermediate between the gas and liquid extremes.
[0036] Density is the true measure of a supercritical substance’s solvent power, and a large, generally liquid-like,
density gives a greater solvent power.
[0037] Large compressibility gives rise to a significant capacity for the variation of density, and thus solvent power,
between gas- and liquid-like extremes with small changes of pressure.
[0038] Small changes in pressure can therefore result in large changes in solubility. Change to a lower pressure can
mean a decrease in solubility, whilst a higher pressure can mean a greater degree of solubility.
[0039] As an example, the solubility of naphthalene in supercritical carbon dioxide is illustrated in Figure 2.
[0040] As one would expect, at low pressure, where the CO2 is in its gaseous state, its solubility is essentially nil.
[0041] As the pressure is increased to above the critical point pressure of carbon dioxide (which is 73 atm), its solubility
rises.
[0042] With regard to many compounds, an example of which is naphthalene, the rise is often quite dramatic, as
illustrated in Figure 2. For example, at 200 atm and 45°C, the solubility is 7%.
[0043] The present invention provides a method whereby solid or highly viscous solutes are dissolved into a gas when
under ambient (surface) pressure and temperature conditions. The gas is stored in a porous medium, preferably a
geological reservoir or formation, when that substance is in its supercritical state, and thus has a high degree of solubility
for the solute.
[0044] The preferable amount of solute that should be dissolved is a function of many parameters, including type of

TABLE 1

Element Critical temperature (°C) Critical pressure (atm)

Ammonia (NH3) 132 115

Carbon dioxide (CO2) 31.2 77

Carbon monoxide (CO) -141 35.9

Ethanol (C2H6O) 216 65

Methane (CH4) -82 45.8

Propane (C3H8) 97 42

Sulfur dioxide (SO2) 157 77.8

Water (H2O) 374 217.8
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solute, solvent (supercritical fluid) and pressure and temperature of the storage reservoir. The preferable amount should
therefore be determined on a case by case basis, preferably by reference to experimental fluid/solute sample testing.
[0045] The substance is stored in the reservoir under conditions which maintain it in a supercritical state.
[0046] If a leak then occurs, at the site of the leak, the substance experiences a pressure decrease.
[0047] This pressure decrease causes a consequent substantial decrease in the solubility of the substance at the site
of the leak and along the leakage flow path.
[0048] Due to this decrease in solubility, precipitation or crystallisation of the solid or highly viscous solute, originally
dissolved in the substance in its supercritical state, occurs at the site of the leak and along the leakage flow path. The
greater the decrease experienced in the pressure, the greater the degree of precipitation or crystallisation occurring.
[0049] As leakage continues, further amounts of the supercritical substance are drawn towards the leak, allowing for
further and greater precipitation or crystallisation at the site of the leak and along the leakage flow path.
[0050] As this precipitation continues, a solid or viscous fluid blockage builds up at the site of the leak and along the
leakage flow path (where the pressure has decreased).
[0051] As this blockage continues to grow, the leakage flow path becomes narrower until the leak is blocked.
[0052] The leak is then and therefore consequently sealed without the need for intervention, because of the prior
dissolving of solid or viscous solutes in the substance whilst in its supercritical state, and their precipitation or crystallisation
as a consequence of pressure decrease.
[0053] By this the present invention can be said to be "self-diagnosing" and "self-sealing".
[0054] In a further aspect of the present invention, the above method can be modified to counteract leaks, which have
already developed within storage geological reservoirs, which are already in use.
[0055] In this case, solid or highly viscous solutes should preferably be dissolved in a body of the same fluid as is
being stored in the container. For example, if a supercritical fluid is stored then a supercritical body of the same substance
(for example, CO2) as is held within the container is used to dissolve the solute.
[0056] This body of the fluid (e.g. supercritical substance) containing the solute should then be injected into the
geological formation being used as a reservoir, preferably at or near the location of the leak, although this is not crucial
to the success of this aspect of the present invention.
[0057] Following injection, the leak will then proceed to become blocked following the process outlined in the above
description of the present invention.
[0058] Alternatively, in some circumstances it may be appropriate to dissolve the solute in a solvent that is different
from but compatible with the fluid being stored in the container. This can be advantageous, for example if the solute is
highly soluble in the solvent and this allows a high concentration of the solute to be easily introduced near the site of a leak.
[0059] Solid solutes utilized as part of the present invention should preferably be stable, both at the pressure and
temperature conditions found in the container (for example the conditions necessary to maintain the substance within
its supercritical state), and those outside the storage container (for example the seabed in the case of a geological
reservoir), otherwise they may not precipitate or crystallise and provide a stable seal at the site of the leak when pressure
decreases.
[0060] In general, any solutes that can be dissolved in supercritical fluids can be utilized within the present invention,
so long as they precipitate preferably as a solid or a high-viscosity substance when the pressure of the supercritical fluid
drops. Many natural or synthetic solutes can be used as part of this invention. Examples of the wide range of solutes
that can dissolve in supercritical CO2 include but are not limited to caffeine, carotene, carbon black and capsaicin.
[0061] The solutes should also preferably be environmentally benign.
[0062] The melting point of the solid solutes should be above the storage container temperature.
[0063] The critical point of CO2 is where the pressure (Pc) is 73.8 atm, and the temperature (Tc) is 31.1 °C. However
in a typical geological formation such as those proposed for CO2 sequestration the conditions may be expected to range
in temperature from 30-150 °C. Similarly the pressure may range from 70-350 atm. Therefore a suitable solute for
supercritical CO2 storage especially in geological formations must be compatible with these storage conditions.
[0064] Suitable solutes for these conditions include but are not limited to hydrocarbons with a suitably high melting
point. For example naphthalene has been shown to be effective in tests modelling a leakage from a container of super-
critical CO2 as described below.
[0065] Other potential solutes include but not limited to fluorenone, guar gum, 3-hydroxy-4-methoxybenzoic acid, 3-
methoxybenzoic acid, 4-methoxybenzoic acid, molybdenumhexacarbonyl, 2,3,4,5-tetrachlorophenol, and vanillin.
[0066] Alternatively polymeric solutes may be employed for example a fluoropolymer.

Benefits of the present invention

[0067] The simplicity of the present invention makes its application practically attractive, as it does not require any
specifically designed and complicated equipment, set-ups and procedures.
[0068] Furthermore, the sealing process is activated automatically as soon as a leak occurs.
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[0069] In the long term, a leak proof reservoir could experience leaks due to both man-made (well cement failure) and
natural events like earthquakes, tectonic and geological changes in the structure of the reservoir. The present invention
offers a safety means to safeguard against these unforeseen future leaks.
[0070] In short, the present invention offers a unique method for preventing leakage, especially stopping CO2 and
CO2-rich mixtures leakage from subsurface geological reservoirs. It offers benefits in the form of the lack of a requirement
for detecting the location of leaks before they can be stopped, the provision of an automatic in-situ sealing mechanism,
the lack of a need for any particular equipment and set-up, and the absence of a delay time between when a leakage
occurs to when the sealing process begins.
[0071] For some CO2 leakage problems, the present invention offers the only solution ever presented. Its application
is simple, effective and fast.

Brief description of the Drawings

[0072]

Fig.1 is an illustrative pressure - temperature phase diagram for a pure substance;
Fig.2 shows the solubility of naphthalene in carbon dioxide; and
Fig.3 shows graphically the results of experiments in sealing leakage of carbon dioxide.

Description of some preferred embodiments and experimental results

[0073] The present invention includes a method for the automatic detection and sealing of CO2 leakages from geological
storage reservoirs (including hydrocarbon reservoirs, depleted or abandoned hydrocarbon reservoirs and aquifers), from
both known and unknown leakage paths.
[0074] The sealing process takes place in-situ at the location of the leak without the need for identifying the leak target
area.
[0075] Information on the type, extent and location of the leaks, vital in implementing the remedial measures described
in the background to the present invention, is not necessary for performance of this aspect of the present invention.
[0076] The critical point of CO2 is Pc=73.8 atm, and Tc=31.1 C.
[0077] The pressure and temperature conditions within reservoirs used for the geological storage of CO2 are normally
above these values, and thus above the critical point of CO2.
[0078] For instance the temperature and pressure of a typical North Sea oil reservoir is 80 °C and 300 atm respectively.
[0079] Hence, in geological sequestration and storage reservoirs, CO2 is generally stored as a supercritical fluid.
[0080] One of the options available for geological storage and sequestration of CO2 is abandoned hydrocarbon (oil
or gas) reservoirs.
[0081] As described above, abandoned oil and gas reservoirs can have leaky caprock or wells. Leakage through the
caprock can be due to narrow sand streaks, fissures or fractures within the caprock. Leakage through wells can be due
to imperfect or degraded cement behind the well casing.
[0082] At supercritical conditions, CO2 has excellent solvent properties and can dissolve a wide range of materials.
[0083] However, as shown in Figure 2, the high solvent power of supercritical CO2 drops sharply, and for majority of
solutes to almost zero, when its pressure falls below its critical point.
[0084] Taking advantage of the abrupt change in solvent power of CO2 in the vicinity of its critical point, the present
invention offers a unique method of stopping CO2 leakage from geological reservoirs.
[0085] This part of the present invention is implemented by dissolving solid or viscous solutes into supercritical CO2
prior to injection into the reservoir. The supercritical CO2 is then injected into the subsurface geological reservoir.
[0086] When a leak occurs, the pressure drops at the site of the leak, and consequently so does the solvent power of
the CO2.
[0087] As CO2 leakage begins and continues, CO2 will be drawn towards the location of the leak due to the pressure
difference imposed by the leak. By this the present invention can be said to be "self-diagnosing". Leaks are "automatically
located" and hence sealed because of the pressure change.
[0088] As the CO2 moves out in the leakage flow path, pressure drops and the solid or viscous solute precipitates or
crystallises out of the CO2 blocking the leak where the pressure drop is taking place. The same mechanism happens in
case of leaky wells. By this the present invention can be said to be "self-sealing".
[0089] Continuing precipitation or crystallisation of the solutes causes blockage of the leakage paths and eventually
completely plugs the leak.
[0090] In another aspect of the present invention, and with regard to reservoirs which already contain CO2 and which
are experiencing unforeseen leaks, solid or viscous solutes can be added to a batch of supercritical CO2 and injected
in the reservoir, preferably in the region of the leaking area. As this solute-charged CO2 batch is drawn into the preferred
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leakage flow path, precipitation of solid particles takes place resulting in the sealing of the leakage path and subsequent
prevention of further CO2 leakage.
[0091] The solute should preferably have the ability to form solid particles or a very viscous fluid at reservoir temperature
and pressure conditions meaning that its melting point should be above the reservoir temperature. For an effective long
lasting leak prevention, the solute should be stable at reservoir conditions over long period of time. There are a wide
range of materials, both natural and synthetic, that are soluble in supercritical CO2, and which would form solid crystals
or particles when they precipitate as the CO2 pressure drops, of which naphthalene is one example.
[0092] Tests have been carried out using a container of supercritical CO2 connectable to pipes of varying diameter.
The pipes represent a leak path of a defined size. When the pipe is connected to the container leakage occurs with the
consequent loss of pressure. The loss of pressure results in a change of solubility of solutes dissolved in the CO2. If the
solute precipitates out in sufficient quantity the leakage can be "automatically" sealed.
[0093] Results are illustrated in Figure 3, which shows graphically the change in pressure, above atmospheric, over
time found for a supercritical CO2 container following connection to pipes, leading to atmosphere, of different diameters.
These tests were carried out at 38 °C with a solute concentration of 7%.
[0094] As can be seen from the graph of figure 3, when no solute was present and the container was opened to a
0.25mm (0.01in) diameter pipe there was a rapid initial drop in pressure, followed by a plateau at about 68.9 bar (1000psi)
during which the contents of the container were lost steadily to atmosphere through the pipe. Finally as the supply of
CO2 becomes exhausted the pressure drops to zero (atmospheric).
[0095] In contrast where vanillin or naphthalene is present as a solute after a small initial drop there is little or no drop
in pressure over time when connected to a 0.25 mm (0.01in) diameter tube. These solutes precipitate from the CO2
rapidly sealing the leakage from the pipe.
[0096] The effectiveness of the hydrocarbon naphthalene is further demonstrated where a much wider 0.76 mm (0.03in)
diameter pipe is used as the model leak. After an initial drop in pressure to around 103.4 bar (1500psi) the pressure
remains steady showing that the leak has been sealed. The remaining contents of the reservoir are prevented from
escape by the precipitation of the naphthalene at the leak site.

Claims

1. A method of sealing a leak of fluid from a container comprising a geological formation or reservoir having a temperature
therein of from 30 to 150 °C and a pressure therein of from 70 to 350atm,
the method comprising: introducing a solute into a body of fluid within the geological formation or reservoir; wherein
the body of fluid is supercritical CO2, or a supercritical mixture comprising predominantly CO2, and the solute is
selected so as to be soluble in the body of fluid inside the geological formation or reservoir, and insoluble when the
pressure experienced by the body of fluid is reduced at the site of a leak, whereby the solute comes out of solution
and seals the leak.

2. A method according to claim 1 wherein the solute is dissolved in the body of fluid before the body of fluid is introduced
into the container.

3. A method according to claim 1 wherein the solute is dissolved in a second body of the same fluid as is already being
stored in the geological formation or reservoir and the body of fluid containing the solute is introduced into the
container following detection of a leak.

4. A method according to claim 1 wherein the solute is dissolved in a body of a different fluid to that already being
stored in the geological formation or reservoir and the body of different fluid containing the solute is introduced into
the geological formation or reservoir following detection of a leak.

5. A method according to claim 1 wherein the fluid is a supercritical mixture comprising predominantly CO2 derived
from a combustion process.

6. A method according to any one of claims 1 to 4 wherein the solute is a hydrocarbon.

7. A method according to any one of claims 1 to 4 wherein the solute is
selected from the group consisting of naphthalene, fluorenone, guar gum, 3-hydroxy-4-methoxybenzoic acid, 3-
methoxybenzoic acid, 4-methoxybenzoic acid, molybdenumhexacarbonyl, 2,3,4,5-tetrachlorophenol, and vanillin.

8. A method according to any one of claims 1 to 4 wherein the solute is a polymer.
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9. A method according to claim 8 wherein the solute is a fluoropolymer.

10. The method according to any one of claims 1 to 4 wherein the geological formation or reservoir is a porous geological
formation.

Patentansprüche

1. Verfahren zum Versiegeln eines Lecks von Fluid aus einem Behälter, der eine geologische Formation oder ein
geologisches Reservoir umfasst, die/das eine Temperatur darin von 30 bis 150 °C und einen Druck darin von 70
bis 350 atm aufweist,
wobei das Verfahren Folgendes umfasst: das Einführen eines gelösten Stoffs in ein Volumen von Flüssigkeit inner-
halb der geologischen Formation oder des geologischen Reservoirs; wobei das Volumen von Fluid superkritisches
CO2 oder eine superkritische Mischung ist, die hauptsächlich CO2 umfasst und der gelöste Stoff so ausgewählt
wird, dass er in dem Volumen von Flüssigkeit innerhalb der geologischen Formation oder des geologischen Reser-
voirs löslich und dann unlöslich ist, wenn der Druck, den das Volumen von Flüssigkeit erfährt, an der Stelle eines
Lecks reduziert ist, wodurch der gelöste Stoff aus der Lösung geht und das Leck versiegelt.

2. Verfahren nach Anspruch 1, wobei der gelöste Stoff in dem Volumen von Fluid gelöst wird, bevor das Volumen von
Fluid in den Behälter eingeführt wird.

3. Verfahren nach Anspruch 1, wobei der gelöste Stoff in einem zweiten Volumen desselben Fluids, wie es schon in
der geologischen Formation oder dem geologischen Reservoir gelagert wird, gelöst wird und das Volumen von
Fluid, das den gelösten Stoff enthält, in den Behälter auf das Entdecken eines Lecks hin eingeführt wird.

4. Verfahren nach Anspruch 1, wobei der gelöste Stoff in einem Volumen eines anderen Fluids als demjenigen, das
schon in der geologischen Formation oder dem geologischen Reservoir gelagert wird, gelöst wird und das Volumen
von anderem Fluid, das den gelösten Stoff enthält, in die geologischen Formation oder das geologische Reservoir
auf das Entdecken des Lecks hin eingeführt wird.

5. Verfahren nach Anspruch 1, wobei das Fluid eine superkritische Mischung ist, die hauptsächlich CO2 umfasst, das
aus einem Verbrennungsvorgang stammt.

6. Verfahren nach einem der Ansprüche 1 bis 4, wobei der gelöste Stoff ein Kohlenwasserstoff ist.

7. Verfahren nach einem der Ansprüche 1 bis 4, wobei der gelöste Stoff aus der Gruppe ausgewählt ist bestehend
aus Napththalin, Fluorenon, Guargummi, 3-Hydroxy-4-methoxybenzoesäure, 3-Methoxybenzoesäure, 4-Methoxy-
benzoesäure, Molybdänhexacarbonyl, 2,3,4,5-Tetrachlorphenol und Vanillin.

8. Verfahren nach einem der Ansprüche 1 bis 4, wobei der gelöste Stoff ein Polymer ist.

9. Verfahren nach Anspruch 8, wobei der gelöste Stoff ein Fluorpolymer ist.

10. Verfahren nach einem der Ansprüche 1 bis 4, wobei die geologische Formation oder das geologische Reservoir
eine poröse geologische Formation ist.

Revendications

1. Procédé de colmatage d’une fuite de liquide d’un récipient comprenant une formation ou un réservoir géologique
ayant une température à l’intérieur allant de 30 à 150°C et une pression à l’intérieur allant de 70 à 350 atm,
le procédé comprenant: l’introduction d’un soluté dans un corps de liquide à l’intérieur de la formation ou du réservoir
géologique; dans lequel le corps du liquide est du CO2 supercritique, ou un mélange supercritique comprenant de
manière prédominante du CO2, et le soluté est sélectionné afin d’être soluble dans le corps du liquide à l’intérieur
de la formation ou du réservoir géologique, et insoluble lorsque la pression subie par le corps du liquide est réduite
au niveau du site d’une fuite, moyennant quoi le soluté sort de la solution et colmate la fuite.

2. Procédé selon la revendication 1 dans lequel le soluté est dissous dans le corps du liquide avant que le corps du
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liquide soit introduit dans le récipient.

3. Procédé selon la revendication 1 dans lequel le soluté est dissous dans un second corps du même liquide que celui
déjà stocké dans la formation ou le réservoir géologique et le corps du liquide contenant le soluté est introduit dans
le récipient suite à la détection d’une fuite.

4. Procédé selon la revendication 1 dans lequel le soluté est dissous dans un corps d’un liquide différent que celui
déjà stocké dans la formation ou le réservoir géologique et le corps du liquide différent contenant le soluté est
introduit dans la formation ou le réservoir géologique suite à la détection d’une fuite.

5. Procédé selon la revendication 1 dans lequel le liquide est un mélange supercritique comprenant de manière
prédominante du CO2 dérivé d’un procédé de combustion.

6. Procédé selon l’une quelconque des revendications 1 à 4 dans lequel le soluté est un hydrocarbure.

7. Procédé selon l’une quelconque des revendications 1 à 4 dans lequel le soluté est sélectionné parmi le groupe
constitué du naphtalène, de la fluorénone, de la gomme de guar, de l’acide 3-hydroxy-4-méthoxybenzoïque, de
l’acide 3-méthoxybenzoïque, de l’acide 4-méthoxybenzoïque, du molybdènehexacarbonyle, du 2,3,4,5-tétrachloro-
phénol, et de la vanilline.

8. Procédé selon l’une quelconque des revendications 1 à 4 dans lequel le soluté est un polymère.

9. Procédé selon la revendication 8 dans lequel le soluté est un polymère fluoré.

10. Procédé selon l’une quelconque des revendications 1 à 4 dans lequel la formation ou le réservoir géologique est
une formation géologique poreuse.
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