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particles, water, a suspending aid, and a stabilizer selected from the group consisting of a non-ionic surfactant, a latex, an oleaginous
fluid, porous silica, and combinations thereof. The liquid suspension is homogenous. An example method includes statically storing
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of the container to the bottom of the container of less than one pound per gallon while stored. The method further includes adding the
liquid suspension to a treatment fluid; wherein the liquid suspension reduces the density of the treatment fluid; and introducing the
treatment fluid into a wellbore penetrating a subterranean formation.
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STORABLE LIQUID SUSPENSION OF HOLLOW PARTICLES

TECHNICAL FIELD

The present disclosure relates to the use and production of storable liquid suspensions
of hollow particles, and more particularly to producing and storing liquid homogenous
suspensions of hollow particles and then introducing the liquid homogenous suspensions to a

treatment fluid after storage of the liquid homogenous suspensions.

BACKGROUND

Hollow particles may be used to lower the density of wellbore treatment fluids such as
drilling fluids, cement slurries, completion fluids, and the like. Hollow particles may be used
to reduce the density of treatment fluids, typically without a substantial effect on other fluid
properties, for example, compressive strength of cement slurries after set. Further, the use of
hollow particles may preclude the need for water extension or foaming of the treatment fluid.
As such, hollow particles are a useful component for producing lightweight treatment fluids
having desired densities.

In some instances the hollow particles may be dry blended with other treatment fluid
solids for storage and/or transport before hydration and introduction of the treatment fluid in
the wellbore. Dry blending the hollow particles with other treatment fluid solids may induce
various problems when the treatment fluid is to be prepared and used. For example, the
hollow particles are lightweight and may segregate from the heavier treatment fluid solids in
the dry blend. If this happens, the dry blend will not be homogenous and may produce a
treatment fluid of lesser quality. Moreover, dry blending of the hollow particles before
hydration may preclude broad control of treatment fluid density while pumping as the hollow
particles have already been added to the dry blend and cannot be removed. Further, the
hollow particles may take longer to wet compared to other treatment fluid solids and as such
may limit the pump rate of the treatment fluid. Finally, hollow particles may be subject to
pneumatic transfer loss. The hollow particles may be one of the more expensive components
in the treatment fluid, and any loss may lead to increased operational costs.

In order to resolve the aforementioned issues with dry blending hollow particles,
liquid suspensions of hollow particles may be prepared. The liquid suspension of hollow
particles may be added to the treatment fluid before the treatment fluid is used. However, it
can be difficult to maintain a stable liquid suspension of hollow particles over time. Hollow
particles may float to the top of a liquid suspension and ruin homogeneity. Further, the

hollow particles may pack together tightly over time, squeezing the water out of the inter-
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particle space between the hollow particles. The hollow particles may then form a hardened
crust at the surface of the liquid suspension. The hardened crust may make resuspension of
the hollow particles difficult and time intensive. In larger containers such as those used for
field storage, sufficient agitation for resuspension may be impossible without the use of

heavy equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

Mlustrative examples of the present disclosure are described in detail below with
reference to the attached drawing figures, which are incorporated by reference herein, and
wherein:

FIG. 1 illustrates a schematic of a system for the preparation and delivery of a
treatment fluid to a wellbore in accordance with the disclosed examples;

FIG. 2A illustrates a schematic of a system of surface equipment that may be used in
the placement of a treatment fluid in a wellbore in accordance with the disclosed examples;

FIG. 2B illustrates a schematic of a system used for the placement of a treatment fluid
into a wellbore annulus in accordance with the disclosed examples;

FIG. 3A illustrates a comparison photo of a specific formulation of a liquid
suspension of hollow particles after aging 1 month in accordance with the disclosed
examples;

FIG. 3B illustrates a comparison photo of the specific formulation illustrated in FIG.
3 A after aging 2 months in accordance with the disclosed examples;

FIG. 4A illustrates a comparison photo of another specific formulation of a liquid
suspension of hollow particles after aging 1 month in accordance with the disclosed
examples;

FIG. 4B illustrates a comparison photo of the specific formulation illustrated in FIG.
4 A after aging 2 months in accordance with the disclosed examples;

FIG. 5A illustrates a comparison photo of another specific formulation of a liquid
suspension of hollow particles after aging 1 month in accordance with the disclosed
examples;

FIG. 5B illustrates a comparison photo of the specific formulation illustrated in FIG.
5A after aging 2 months in accordance with the disclosed examples;

FIG. 6A illustrates a comparison photo of another specific formulation of a liquid
suspension of hollow particles after aging 1 month in accordance with the disclosed

examples;
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FIG. 6B illustrates a comparison photo of the specific formulation illustrated in FIG.
6A after aging 2 months in accordance with the disclosed examples;

FIG. 7 is a graph of rheology test results of different formulations of liquid
suspensions of hollow particles in accordance with the disclosed examples;

FIG. 8 is a graph of rheology test results of a formulation of a liquid suspension of
hollow particles in accordance with the disclosed examples; and

FIG. 9 is a graph of rheology test results of another formulation of a liquid suspension
of hollow particles in accordance with the disclosed examples.

The illustrated figures are only exemplary and are not intended to assert or imply any
limitation with regard to the environment, architecture, design, or process in which different

examples may be implemented.

DETAILED DESCRIPTION

The present disclosure relates to the use and production of storable liquid suspensions
of hollow particles, and more particularly to producing and storing liquid homogenous
suspensions of hollow particles and then introducing the liquid homogenous suspensions to a
treatment fluid after storage of the liquid homogenous suspensions.

Unless otherwise indicated, all numbers expressing quantities of ingredients,
properties such as molecular weight, reaction conditions, and so forth used in the present
specification and associated claims are to be understood as being modified in all instances by
the term “about.” Accordingly, unless indicated to the contrary, the numerical parameters set
forth in the following specification and attached claims are approximations that may vary
depending upon the desired properties sought to be obtained by the examples of the present
invention. At the very least, and not as an attempt to limit the application of the doctrine of
equivalents to the scope of the claim, each numerical parameter should at least be construed
in light of the number of reported significant digits and by applying ordinary rounding
techniques. It should be noted that when “about” is at the beginning of a numerical list,
“about” modifies each number of the numerical list. Further, in some numerical listings of
ranges some lower limits listed may be greater than some upper limits listed. One skilled in
the art will recognize that the selected subset will require the selection of an upper limit in
excess of the selected lower limit.

Examples of the compositions and methods described herein comprise the production
and use of a storable liquid suspension of hollow particles. The storable liquid suspension

comprises an aqueous fluid, hollow particles, a suspending aid, and a stabilizer. As used
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herein, “storable” and all variations thereof refers to the static storage of the liquid suspension
in a homogenous state. As used herein, “static” means without agitation such as stirring or
mixing of the liquid suspension while stored in the container, but does not include moving the
container, for example, to transport it; or removing the liquid suspension from the container,
for example, by pouring or draining the container. As used herein, “homogenous™ refers to a
suspension having a range of density from the top of the container to the bottom of the
container of less than one pound per gallon (hereafter “ppg™). In some examples, the liquid
suspension may be stored for four months or longer. When desired for use, the liquid
suspension may be added to a treatment fluid to adjust the density of the treatment fluid. The
treatment fluid may then be introduced into a wellbore to perform a wellbore operation.

Examples of the liquid suspensions described herein comprise hollow particles. As
used herein, the term "hollow particles" refers to hollow, rigid, substantially spherical
particles having a specific gravity of less than 1. As used herein, the term "substantially
spherical" refers to a generally spherical shape that may include defects like indentations,
protrusions, holes, and the like. General examples of hollow particles include, but are not
limited to, hollow glass beads, hollow ceramic beads, and a combination thereof. Specific
examples of hollow particles may include, but are not limited to, glass spheres, glass
microspheres, ceramic spheres, cenospheres, or combinations thereof. The hollow particles
may comprise materials including, but not limited to, glass, soda lime, borosilicates, fly ash,
ceramic, or combinations thereof. With the benefit of this disclosure one of ordinary skill in
the art will be able to select a hollow bead for a given application.

In some examples, the hollow particles may have an average particle size distribution
(D50) in the range of about 5 um to about 110 um. In some examples, the hollow particles
may have an average particle size distribution (D10) in the range of about 5 pm to about 20
um. In some examples, the hollow particles may have an average particle size distribution
(D90) in the range of about 40 um to about 75 um. The average particle size of the hollow
particles may range from any lower limit to any upper limit and encompass any subset
between the upper and lower limits. Some of the lower limits listed may be greater than some
of the listed upper limits. One skilled in the art will recognize that the selected subset may
require the selection of an upper limit in excess of the selected lower limit. Therefore, it is to
be understood that every range of values is encompassed within the broader range of values.
For example, the average particle size distribution (D50) of the hollow particles may be about
5 um, about 10 um, about 20 um, about 30 um, about 40 um, about 50 um, about 60 um,
about 70 um, about 80 um, about 90 um, about 100 pum, or about 110 um. However, particle
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sizes outside these defined ranges also may be suitable for particular applications. Particle
sizes may be measured using various methods, including using a laser light scattering particle
size analyzer. With the benefit of this disclosure, one of ordinary skill in the art will be able
to select a particle size for the hollow particles for a given application.

In some examples, the concentration of the hollow particles in the liquid suspension
may be in the range of about 25% to about 75% by volume of the liquid suspension. The
concentration of the hollow particles may range from any lower limit to any upper limit and
encompass any subset between the upper and lower limits. Some of the lower limits listed
may be greater than some of the listed upper limits. One skilled in the art will recognize that
the selected subset may require the selection of an upper limit in excess of the selected lower
limit. Therefore, it is to be understood that every range of values is encompassed within the
broader range of values. For example, the concentration of the hollow particles in the liquid
suspension may be about 25%, about 30%, about 35%, about 40%, about 45%, about 50%,
about 55%, about 60%, about 65%, about 70%, or about 75% by volume of the liquid
suspension. However, concentrations outside these defined ranges also may be suitable for
particular applications. With the benefit of this disclosure, one of ordinary skill in the art will
be able to select a concentration of hollow particles for a given application.

The liquid suspension may comprise an aqueous fluid. The aqueous fluid may
generally be from any source including the subterranean formation. In various examples, the
aqueous fluid may comprise fresh water, acidified water, salt water, seawater, brine, or an
aqueous salt solution. In some embodiments, the aqueous fluid may comprise a monovalent
brine or a divalent brine. Suitable monovalent brines include, but are not limited to, sodium
chloride brines, sodium bromide brines, potassium chloride brines, potassium bromide brines,
and the like. Suitable divalent brines include, but are not limited to, magnesium chloride
brines, calcium chloride brines, and the like.

The liquid suspension may comprise a suspending aid. General examples of
suspending aids include, but are not limited to, polymers and clays. Specific examples of
polymers include, but are not limited to, diutan gums, scleroglucan, guar gums, carragenans,
xanthan gums, welan, celluloses, hydroxyethyl celluloses, and combinations thereof. Specific
examples of clays include bentonite, attapulgite, sepiolite, vermiculite, illite, muscovite,
biotite, kaolinite, cookeite, halloysite, flint clay, montmorillonite, hectorite, laponite and
combinations thereof. In a preferred specific example, the suspending aid comprises diutan
gum. With the benefit of this disclosure, one of ordinary skill in the art will be able to select a

suspending aid for a given application.
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In some examples, the concentration of the suspending aid in the liquid suspension
may be in the range of about 0.1% to about 30% by volume of the liquid suspension. The
concentration of the suspending aid may range from any lower limit to any upper limit and
encompass any subset between the upper and lower limits. Some of the lower limits listed
may be greater than some of the listed upper limits. One skilled in the art will recognize that
the selected subset may require the selection of an upper limit in excess of the selected lower
limit. Therefore, it is to be understood that every range of values is encompassed within the
broader range of values. For example, the concentration of the suspending aid in the liquid
suspension may be about 0.1%, about 0.5%, about 1%, about 5%, about 10%, about 15%,
about 20%, about 25%, or about 30% by volume of the liquid suspension. However,
concentrations outside these defined ranges also may be suitable for particular applications.
With the benefit of this disclosure, one of ordinary skill in the art will be able to select a
concentration of the suspending aid for a given application.

The liquid suspension may comprise a stabilizer. Generally, the stabilizers may be
divided into two categories, non-ionic surfactants and particle-packing stabilizers. Examples
of non-ionic surfactants include, but are not limited to, polyethylene oxide, polypropylene
oxide, polyethyleneglycol alkyl ethers, polypropylene alkyl ethers, glucoside alkyl ethers,
polyethyleneglycol alkylphenyl ethers, glycerol alkyl esters, sorbitan alkyl esters,
polyethylene glycol/polypropylene glycol block copolymers, the like, derivatives thereof, or
mixtures thereof.

In some examples, the concentration of the non-ionic surfactant in the liquid
suspension may be in the range of about 0.1% to about 30% by weight of the liquid
suspension. The concentration of the non-ionic surfactant may range from any lower limit to
any upper limit and encompass any subset between the upper and lower limits. Some of the
lower limits listed may be greater than some of the listed upper limits. One skilled in the art
will recognize that the selected subset may require the selection of an upper limit in excess of
the selected lower limit. Therefore, it is to be understood that every range of values is
encompassed within the broader range of values. For example, the concentration of the non-
ionic surfactant in the liquid suspension may be about 0.1%, about 0.5%, about 1%, about
5%, about 10%, about 15%, about 20%, about 25%, or about 30% by weight of the liquid
suspension. However, concentrations outside these defined ranges also may be suitable for
particular applications. With the benefit of this disclosure, one of ordinary skill in the art will

be able to select a concentration of the non-ionic surfactant for a given application.
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Particle-packing stabilizers must be water-insoluble. The particle-packing stabilizers
may be provided to the liquid suspension as a suspension of particles, an emulsion of
particles, or as particulate matter to be dispersed in the liquid suspension. The average
particle size of the particles in the particle-packing stabilizer is in the range of about 100 nm
to about 10 microns. The average particle size of the particles in the particle-packing
stabilizer may range from any lower limit to any upper limit and encompass any subset
between the upper and lower limits. Some of the lower limits listed may be greater than some
of the listed upper limits. One skilled in the art will recognize that the selected subset may
require the selection of an upper limit in excess of the selected lower limit. Therefore, it is to
be understood that every range of values is encompassed within the broader range of values.
For example, the average particle size of the particles in the particle-packing stabilizer may
be about 100 nm, about 250 nm, about 500 nm, about 750 nm, about 1 micron, about 2.5
microns, about 5 microns, about 7.5 microns, or about 10 microns. However, particle sizes
outside these defined ranges also may be suitable for particular applications. Particle sizes
may be measured by various methods including using a laser light scattering particle size
analyzer. With the benefit of this disclosure, one of ordinary skill in the art will be able to
select a particle size for the hollow particles for a given application.

Without limitation by theory, particle-packing stabilizers may be used to separate the
hollow bead particles and prevent or reduce the close packing of hollow bead particles by
insertion of the particle-packing stabilizer into the inter-particle spaces between the hollow
bead particles such that sufficient separation between the hollow bead particles is maintained.
Examples of particle-packing stabilizers include latex, oleaginous fluids, particulate porous
silica, or combinations thereof.

As discussed above, an example of a particle-packing stabilizer is latex. Latex is the
stable dispersion of rubber microparticles in an aqueous medium and may be natural or
synthetic. As will be understood by those of ordinary skill in the art, the latex may comprise
any of a variety of rubber materials available in latex form. For example, natural rubber (cis-
1,4-polyisoprene) in most of its modified types can be utilized. Synthetic polymers of various
types can also be used including styrene-butadiene rubber, cis-1,4-polybutadiene rubber, high
styrene resin, butyl rubber, ethylene-propylene rubbers, neoprene rubber, nitrile rubber, cis-
/trans- 1,4-polyisoprene rubber, silicone rubber, chlorosulfonated polyethylene rubber,
crosslinked polyethylene rubber, epichlorohydrin rubber, fluorocarbon rubber, fluorosilicone

rubber, polyurethane rubber, polyacrylic rubber, polysulfide rubber, blends thereof,
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derivatives thereof, or combinations thereof. The rubber materials may be commercially
available in latex form, i.e., aqueous dispersions or emulsions which are utilized directly.

In some examples, the concentration of the latex in the liquid suspension may be in
the range of about 0.1% to about 75% by volume of the liquid suspension. The concentration
of the latex may range from any lower limit to any upper limit and encompass any subset
between the upper and lower limits. Some of the lower limits listed may be greater than some
of the listed upper limits. One skilled in the art will recognize that the selected subset may
require the selection of an upper limit in excess of the selected lower limit. Therefore, it is to
be understood that every range of values is encompassed within the broader range of values.
For example, the concentration of the latex in the liquid suspension may be about 0.1%, about
0.5%, about 1%, about 5%, about 10%, about 15%, about 20%, about 25%, or about 30% by
volume of the liquid suspension. However, concentrations outside these defined ranges also
may be suitable for particular applications. With the benefit of this disclosure, one of ordinary
skill in the art will be able to select a type and concentration of latex for a given application.

As discussed above, an example of a particle-packing stabilizer is an oleaginous fluid.
General examples of oleaginous fluids include, but are not limited to, petroleum oils, natural
oils, synthetically-derived oils, or combinations thereof. More particularly, specific examples
of oleaginous fluids include, but are not limited to, diesel oil, kerosene oil, mineral oil,
synthetic oil, such as polyolefins (e.g., alpha-olefins and/or internal olefins),
polydiorganosiloxanes, esters, diesters of carbonic acid, paraffins, or combinations thereof.

In some examples, the concentration of the oleaginous fluid in the liquid suspension
may be in the range of about 0.1% to about 30% by volume of the liquid suspension. The
concentration of the oleaginous fluid may range from any lower limit to any upper limit and
encompass any subset between the upper and lower limits. Some of the lower limits listed
may be greater than some of the listed upper limits. One skilled in the art will recognize that
the selected subset may require the selection of an upper limit in excess of the selected lower
limit. Therefore, it is to be understood that every range of values is encompassed within the
broader range of values. For example, the concentration of the oleaginous fluid in the liquid
suspension may be about 0.1%, about 0.5%, about 1%, about 5%, about 10%, about 15%,
about 20%, about 25%, or about 30% by volume of the liquid suspension. However,
concentrations outside these defined ranges also may be suitable for particular applications.
With the benefit of this disclosure, one of ordinary skill in the art will be able to select a type

and concentration of oleaginous fluid for a given application.
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As discussed above, an example of a particle-packing stabilizer is a particulate porous
silica. Particulate porous silica may be obtained commercially or prepared by precipitation.
For example, sulfuric acid and a sodium silicate solution may be added to water in a reaction
vessel with high agitation. The mixture of acid, sodium silicate and water must be mixed at a
high rate to prevent the formation of low pH areas where gelation may occur. Since silica
dissolves to form silicate at a pH value above about 9, smaller particles are continuously
dissolved during the precipitation process and therefore, uniform particle sizes are obtained.
As the silica precipitation progresses, the small particles aggregate through siloxane bridges
to form three dimensional networks that resist the high capillary pressure that develops
during drying. After drying, the precipitated particulate silica is porous and remains dry and
free flowing after absorbing liquids.

In some examples, the concentration of the particulate porous silica in the liquid
suspension may be in the range of about 0.1% to about 30% by volume of the liquid
suspension. The concentration of the particulate porous silica may range from any lower limit
to any upper limit and encompass any subset between the upper and lower limits. Some of the
lower limits listed may be greater than some of the listed upper limits. One skilled in the art
will recognize that the selected subset may require the selection of an upper limit in excess of
the selected lower limit. Therefore, it is to be understood that every range of values is
encompassed within the broader range of values. For example, the concentration of the
particulate porous silica in the liquid suspension may be about 0.1%, about 0.5%, about 1%,
about 5%, about 10%, about 15%, about 20%, about 25%, or about 30% by volume of the
liquid suspension. However, concentrations outside these defined ranges also may be suitable
for particular applications. With the benefit of this disclosure, one of ordinary skill in the art
will be able to prepare or obtain particulate porous silica and also select a concentration of
particulate porous silica for a given application.

In some optional examples, a defoaming agent may be added to the liquid suspension.
Where present, the defoaming agent should act to prevent foaming during mixing of the
liquid supsension. Examples of the defoaming agent include, but are not limited to, polyols,
silicon defoamers, alkyl polyacrylates, ethylene oxide/propylene oxide compounds,
acetylenic diols, and any combination thereof.

In the optional examples comprising a defoaming agent, the concentration of the
defoaming agent in the liquid suspension may be in the range of about 0.1% to about 10% by
volume of the liquid suspension. The concentration of the defoaming agent may range from

any lower limit to any upper limit and encompass any subset between the upper and lower
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limits. Some of the lower limits listed may be greater than some of the listed upper limits.
One skilled in the art will recognize that the selected subset may require the selection of an
upper limit in excess of the selected lower limit. Therefore, it is to be understood that every
range of values is encompassed within the broader range of values. For example, the
concentration of the defoaming agent in the liquid suspension may be about 0.1%, about
0.5%, about 1%, about 2%, about 3%, about 4%, about 5%, about 7%, or about 10% by
volume of the liquid suspension. However, concentrations outside these defined ranges also
may be suitable for particular applications. With the benefit of this disclosure, one of ordinary
skill in the art will be able to select a concentration of defoaming agent for a given
application.

In some optional examples, a dispersant may be added to the liquid suspension.
Where present, the dispersant should act to assist in controlling the rheology of the liquid
suspension. Examples of the dispersant include, but are not limited to, naphthalene sulfonic
acid condensate with formaldehyde; acetone, formaldehyde, and sulfite condensate;
melamine sulfonate condensed with formaldehyde; or any combination thereof.

In the optional examples comprising a dispersant, the concentration of the dispersant
in the liquid suspension may be in the range of about 0.1% to about 5% by volume of the
liquid suspension. The concentration of the dispersant may range from any lower limit to any
upper limit and encompass any subset between the upper and lower limits. Some of the lower
limits listed may be greater than some of the listed upper limits. One skilled in the art will
recognize that the selected subset may require the selection of an upper limit in excess of the
selected lower limit. Therefore, it is to be understood that every range of values is
encompassed within the broader range of values. For example, the concentration of the
dispersant in the liquid suspension may be about 0.1%, about 0.5%, about 1%, about 2%,
about 3%, about 4%, or about 5% by volume of the liquid suspension. However,
concentrations outside these defined ranges also may be suitable for particular applications.
With the benefit of this disclosure, one of ordinary skill in the art will be able to select a
concentration of dispersant for a given application.

Generally, the examples of the liquid suspension should have a density suitable for a
particular application. By way of example, the liquid suspension may have a density of about
5 ppg to about 10 ppg. The density of the liquid suspension may range from any lower limit
to any upper limit and encompass any subset between the upper and lower limits. Some of the
lower limits listed may be greater than some of the listed upper limits. One skilled in the art

will recognize that the selected subset may require the selection of an upper limit in excess of
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the selected lower limit. Therefore, it is to be understood that every range of values is
encompassed within the broader range of values. For example, the density of the liquid
suspension may be about 5 ppg, about 6 ppg, about 7 ppg, about 8 ppg, or about 10 ppg.
However, concentrations outside these defined ranges also may be suitable for particular
applications. Those of ordinary skill in the art, with the benefit of this disclosure, will
recognize the appropriate density for a particular application.

As previously mentioned, the liquid suspension may be stored until desired for use. In
some examples, the liquid suspension is stored in a static state and remains homogenous
while stored. The storable liquid suspension is characterized in that it may be statically stored
in a homogenous, flowable fluid state for a time of four months or longer at room
temperature. For example, the liquid suspension may be statically stored in a homogenous,
flowable fluid state for a period of time from about 1 week, about 2 weeks, about 3 weeks,
about 4 weeks, about 2 months, about 3 months, about 4 months, or longer. A fluid is
considered to be in a flowable fluid state where the fluid has a viscosity of less than 2000 cP.

When desired for use, the liquid suspension may be added to a treatment fluid to
adjust the density of the treatment fluid. The treatment fluid may be introduced into a
wellbore to perform a wellbore operation. The liquid suspension may be added to a variety of
treatment fluids used in wellbore operations. Examples of treatment fluids include, but are
not limited to, water-based drilling fluids, cement slurries, completion fluids, displacement
fluids, conformance fluids, and the like. The concentration of the liquid suspension in the
treatment fluid is dependent upon the amount of liquid suspension required to produce a
desired change in density of the treatment fluid.

Referring now to FIG. 1, preparation of a treatment fluid comprising the liquid
suspension of hollow particles in accordance with the examples disclosed herein will now be
described. FIG. 1 illustrates a system 2 for preparation of a treatment fluid comprising the
liquid suspension of hollow particles. The liquid suspension of hollow particles may be added
to a treatment fluid and mixed in mixing equipment 4. Mixing equipment 4 may be any mixer
sufficient for mixing the liquid suspension of hollow particles with the treatment fluid or the
components of the treatment fluid in order to provide a treatment fluid with the desired
density. Examples of mixing equipment 4 may include, but are not limited to, a jet mixer, re-
circulating mixer, a batch mixer, and the like. In some examples, mixing equipment 4 may be
a jet mixer and may continuously mix the treatment fluid as it is pumped to the wellbore. The
liquid suspension of hollow particles may be added to mixing equipment 4 first or,

alternatively, the treatment fluid may be added to mixing equipment 4 first. In some
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examples, the treatment fluid may be formulated in mixing equipment 4 such that the
components of the treatment fluid, including the liquid suspension of hollow particles, may
be added to the mixing equipment 4 in any order and mixed to provide the desired treatment
fluid. A sufficient amount of the liquid suspension of hollow particles should be added to
mixing equipment 4 to provide a treatment fluid with the desired density. In examples, the
liquid suspension of hollow particles may be added directly to mixing equipment 4 without
agitation. The liquid suspension of hollow particles may be added to mixing equipment 4 by
flowing the liquid suspension of hollow particles out of its storage container. In alternative
examples, the liquid suspension may be agitated prior to flowing the liquid suspension into
mixing equipment 4.

After the liquid suspension of hollow particles has been added to the treatment fluid
and mixed in mixing equipment 4 to provide a treatment fluid with a desired density, the
treatment fluid may be pumped to the wellbore via pumping equipment 6. In some examples,
the mixing equipment 4 and the pumping equipment 6 may be disposed on one or more
cement trucks as will be apparent to those of ordinary skill in the art. Examples of pumping
equipment 6 include, but are not limited to, floating piston pumps, positive displacement
pumps, centrifugal pumps, peristaltic pumps, and diaphragm pumps.

With reference to FIGS. 2A and 2B, an example technique for placing a treatment
fluid comprising the liquid suspension of hollow particles is described. Specifically, the
placement of a cement composition of a specific desired density is described. FIG. 2A
illustrates surface equipment 10 that may be used in placement of a cement composition in
accordance with certain examples disclosed herein. It should be noted that while FIG. 2A
generally depicts a land-based operation, those skilled in the art will readily recognize that
the principles described herein are equally applicable to subsea operations that employ
floating or sea-based platforms and rigs without departing from the scope of the disclosure.
As illustrated by FIG. 2A, the surface equipment 10 may include a cementing unit 12, which
may include one or more cement trucks. The cementing unit 12 may include mixing
equipment 4 and pumping equipment 6 as will be apparent to those of ordinary skill in the art.
The cementing unit 12 may pump a cement composition 14 through feed pipe 16 and to a
cementing head 18, which conveys the cement composition 14 downhole into a wellbore.

Tuming now to FIG. 2B, the cement composition 14 may be placed into a
subterranean formation 20 in accordance with certain examples. As illustrated, a wellbore 22
may be drilled into the subterranean formation 20. While wellbore 22 is shown extending

vertically into the subterranean formation 20, the principles described herein are also
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applicable to wellbores that extend at an angle through the subterranean formation 20, such as
horizontal and slanted wellbores. As illustrated, the wellbore 22 comprises walls 24. A
surface casing 26 has been inserted into the wellbore 22. The surface casing 26 may be
cemented to the walls 24 of the wellbore 22 by cement sheath 28. In the illustrated
embodiment, casing 30 is disposed in the wellbore 22. In some examples, one or more
additional conduits (e.g., intermediate casing, production casing, liners, tubing, coiled tubing,
jointed tubing, stick pipe, etc.) may also be disposed in the wellbore 22. As illustrated, there
is a wellbore annulus 32 formed between the casing 30 and the walls 24 of the wellbore 22
and/or the surface casing 26. One or more centralizers 34 may be attached to the casing 30,
for example, to centralize the casing 30 in the wellbore 22 prior to and during the cementing
operation.

With continued reference to FIG. 2B, the cement composition 14 may be pumped
down the interior of the casing 30. The cement composition 14 may be allowed to flow down
the interior of the casing 30 through the casing shoe 42 at the bottom of the casing 30 and up
around the casing 30 into the wellbore annulus 32. The cement composition 14 may be
allowed to set in the wellbore annulus 32, for example, to form a cement sheath that supports
and positions the casing 30 in the wellbore 22. While not illustrated, other techniques may
also be utilized for introduction of the cement composition 14. By way of example, reverse
circulation techniques may be used that include introducing the cement composition 14 into
the subterranean formation 20 by way of the wellbore annulus 32 instead of through the
casing 30.

As it is introduced, the cement composition 14 may displace other fluids 36, such as
drilling fluids and/or spacer fluids that may be present in the interior of the casing 30 and/or
the wellbore annulus 32. In some examples, these displaced other fluids 36 may also be
treatment fluids comprising the disclosed liquid suspension of hollow particles. At least a
portion of the displaced other fluids 36 may exit the wellbore annulus 32 via a flow line 38
and be deposited, for example, in one or more retention pits 40 (e.g., a mud pit), as shown on
FIG. 2A. Referring again to FIG. 2B, a bottom plug 44 may be introduced into the wellbore
22 ahead of the cement composition 14, for example, to separate the cement composition 14
from the other fluids 36 that may be inside the casing 30 prior to cementing. After the bottom
plug 44 reaches a landing collar 46, a diaphragm, or other suitable device may rupture to
allow the cement composition 14 through the bottom plug 44. In FIG. 2B, the bottom plug 44
is illustrated as positioned on the landing collar 46. In the illustrated example, a top plug 48

may be introduced into the wellbore 22 behind the cement composition 14. The top plug 48
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may separate the cement composition 14 from a displacement fluid 50 and also push the
cement composition 14 through the bottom plug 44. When positioned as desired, the cement
composition 14 may then be allowed to set. In some examples, the displacement fluid 50 may
comprise the disclosed liquid suspension of hollow particles to provide the displacement fluid
50 with a desired density.

It is also to be recognized that the disclosed treatment fluids may also directly or
indirectly affect the various downhole equipment and tools that may come into contact with
the treatment fluids during operation. Such equipment and tools may include, but are not
limited to, wellbore casing, wellbore liner, completion string, insert strings, drill string, coiled
tubing, slickline, wireline, drill pipe, drill collars, mud motors, downhole motors and/or
pumps, surface-mounted motors and/or pumps, centralizers, turbolizers, scratchers, floats
(e.g., shoes, collars, valves, etc.), logging tools and related telemetry equipment, actuators
(e.g., electromechanical devices, hydromechanical devices, etc.), sliding sleeves, production
sleeves, plugs, screens, filters, flow control devices (e.g., inflow control devices, autonomous
inflow control devices, outflow control devices, etc.), couplings (e.g., electro-hydraulic wet
connect, dry connect, inductive coupler, etc.), control lines (e.g., electrical, fiber optic,
hydraulic, etc.), surveillance lines, drill bits and reamers, sensors or distributed sensors,
downhole heat exchangers, valves and corresponding actuation devices, tool seals, packers,
cement plugs, bridge plugs, and other wellbore isolation devices, or components, and the like.
Any of these components may be included in the systems generally described above and

depicted in FIGs. 1-2B.

EXAMPLES
The present disclosure can be better understood by reference to the following
examples which are offered by way of illustration. The present disclosure is not limited to the

examples given herein.

EXAMPLE 1
Five different formulations of liquid suspensions comprising hollow particles were
prepared. All five formulations comprised hollow glass beads with a D50 particle size of 26
um. Formulation 1 was a control and consisted of only the glass beads and water.
Formulation 2 consisted of the glass beads, water, and bentonite as a particle-packing
stabilizer. Soda ash was used to exfoliate the bentonite. Formulation 3 was the same as

Formulation 2 except a poloxamer non-ionic surfactant was added as an additional stabilizer.
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Additionally, a defoaming agent was added to Formulation 3. Formulations 4 and 5 used the
same non-ionic surfactant stabilizer and defoaming agent as Formulation 3; however,
Formulations 4 and 5 used different concentrations of diutan gum as the particle-packing
stabilizer instead of bentonite.

Rheological parameters were derived by fitting the generalized Herschel-Bulkley
model (hereafter “GHB”) to test data obtained from a FANN® 35 viscometer with a FANN®
yield stress adapter. FANN is a registered trademark of Halliburton Energy Services of
Houston, Texas. The GHB model was applied to the down ramp of the theogram, i.e. after
the samples had experienced a shear history. Gel time was determined as the time it takes for
the liquid suspensions of hollow particles to form a soft gel and stop flowing when the
container was tilted. A visual check was performed in the lab by intermittently tilting the

container to check the flow of the samples. The formula compositions and rheological data

PCT/US2016/061274

are illustrated in Table 1 below.

Table 1;: Volume compositions of Formulations 1-5 and
corresponding gel times and rheological data

. Formulation | Formulation | Formulation | Formulation | Formulation
Composition
1 2 3 4 5
Glass Beads 55.5 55.5 55.5 55.5 55.5
Non-Ionic
Surfactant - - 0.2 0.2 0.2
Stabilizer
Defoamer - - 0.75 0.75 0.75
Water 44.5 44.25 433 4351 435
Soda Ash - 0.07 0.07 - -
Clay Suspending
Aid - 0.18 0.18 - -
Polymer
Suspending Aid i ) ) 0.04 0.05
Yield Point,
1b£/100 2 11.0 5.6 - 26.9 36
Viscosity, cP 145.8 154.6 - 560.2 960.5
Gel Time 70° F 1 hrs. 6 hrs. 1 day 3 wks. 3 wks.
Gel Time 120° F - 0.5 hrs. 1 hrs. 3 days 3 days
EXAMPLE 2

Four new formulations of liquid suspensions comprising hollow particles were

prepared that all used the composition of Formulation 4 as a base, but additionally comprised

latex.
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The formula compositions and rheological data are illustrated in Table 2 below.

Table 2;: Volume compositions of Formulations 6-9 and
corresponding gel times and rheological data

.. Formulation | Formulation | Formulation | Formulation | Formulation
Composition
4 6 7 8 9
Glass Beads 55.5 55.5 55.5 55.5 55.5
Non-Ionic
Surfactant 02 02 0.2 02 0.2
Stabilizer
Defoamer 0.75 0.75 0.75 0.75 0.75
Water 43,51 38.51 33.51 28.51 23.51
Latex Stabilizer 0 5 10 15 20
Polymer
Suspending Aid 0.04 0.04 0.04 0.04 0.04
Yield Point, 26.9 13.6 10.4 12.7 126
1bf/100 ft> ' ' ' ' '
Viscosity, cP 560.2 503.4 598.2 649.4 891.0
Gel Time 70° F 3 wks. 1 mos. 1.5 mos. 1.5 mos. 3 mos.
Gel Time 120° F 3 days 9 days 10 days 10 days 19 days

FIG. 3A illustrates a comparison photo of Formulation 6 after aging 1 month, and
FIG. 3B illustrates a comparison photo of Formulation 6 after aging 2 months. FIG. 4A
illustrates a comparison photo of Formulation 7 after aging 1 month, and FIG. 4B illustrates a
comparison photo of Formulation 7 after aging 2 months. FIG. 5A illustrates a comparison
photo of Formulation 8 after aging 1 month, and FIG. 5B illustrates a comparison photo of
Formulation 8 after aging 2 months. FIG. 6A illustrates a comparison photo of Formulation 9
after aging 1 month, and FIG. 6B illustrates a comparison photo of Formulation 9 after aging
2 months. As illustrated, Formulation 9 was still flowable at 3 months. FIG. 7 is a graph of
the rtheology test results of the different liquid suspension compositions for Formulations 4

and 6-9.

EXAMPLE 3
A new formulation was prepared that was similar to Formulation 6 but used half as
much of the non-ionic stabilizer. This sample was tested over different periods of time using
the methods described above as well as a new method of rheological testing using a Marsh
funnel. At 2.5 weeks the sample was remixed and a friction reducer was added at a
concentration of 0.3% by volume.

The formula composition and rheological data is illustrated in Table 3 below.
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Table 3: Volume compositions of Formulation 10 and corresponding rheological data

.. Formulation
Composition 10
Glass Beads 55.5
Non-lIonic Surfactant Stabilizer 0.1
Defoamer 0.75
Water 38.21
Latex Stabilizer 5
Polymer Suspending Aid 0.04
Friction Reducer (added when 0.3
the sample was aged 2.5 wks) '
2.5 wks 2.5 wks. w/ 55 95
Age 0 12 days | (remixed | Friction Reducer ' '
. Wks. | Wks.
only) and remixed
Fann 35 Yield
Viscometer Point, 14.1 32.7 27.5 16.2 176 | 159
1b£/100 fit?
VIS‘;‘I’,SIW’ 4872 | 4854 | 6373 469.4 486.2 | 525.5
Marsh Funnel
Funnel Time, 00:21:33 - 01:03:00 00:24:30 - -
hh:mm:ss
VIS‘;‘I’,SIW’ 854.6 - 2531.9 973.9 - -

FIG. 8 is a graph of the rheology test results for Formulation 10 for different time

periods.

EXAMPLE 4

A Formulation 11 was prepared which used a higher concentration of non-ionic

surfactant and also comprised a friction reducer. The Formulation 11 composition is
illustrated in Table 4 below.

Table 4: Volume compositions of Formulation 11

. Formulation
Composition 11
Glass Beads 55.5
Non-Ionic Surfactant 03
Stabilizer :
Defoamer 0.75
Water 33.11
Latex Stabilizer 10
Polymer Suspending Aid 0.04
Friction Reducer 0.3
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FIG. 9 is a graph of the rheology test results for Formulation 11 for different time
periods.

Provided are compositions for a storable liquid suspension of hollow particles in
accordance with the description provided herein. An example composition comprises a
plurality of hollow particles, water, a suspending aid, and a stabilizer selected from the group
consisting of a non-ionic surfactant, a latex, an oleaginous fluid, porous silica, and
combinations thereof, wherein the liquid suspension is homogenous. The plurality of hollow
particles may be selected from the group consisting of glass spheres, glass microspheres,
ceramic spheres, cenospheres, and combinations thereof. The plurality of hollow particles
may comprise materials selected from the group consisting of glass, soda lime, borosilicates,
fly ash, ceramic, and combinations thereof, The average particle size (D50) of the plurality of
hollow particles may be in a range from about 5 um to about 110 um. The concentration of
the plurality of hollow particles in the liquid suspension may range from about 25% to about
75% by volume of the liquid suspension. The suspending aid may be selected from the group
consisting of diutan gums, scleroglucan, guar gums, carragenans, xanthan gums, welan,
celluloses, hydroxyethyl celluloses, bentonite, attapulgite, sepiolite, vermiculite, illite,
muscovite, biotite, kaolinite, cookeite, halloysite, flint clay, montmorillonite, hectorite, and
combinations thereof. The stabilizer may comprise the non-ionic surfactant and the non-ionic
surfactant may be selected from the group consisting of polyethylene oxide, polypropylene
oxide, polyethyleneglycol alkyl ethers, polypropylene alkyl ethers, glucoside alkyl ethers,
polyethyleneglycol alkylphenyl ethers, glycerol alkyl esters, sorbitan alkyl esters,
polyethylene glycol/polypropylene glycol block copolymers, derivatives thereof, and
mixtures thereof. The stabilizer may comprise the latex and the latex may comprise a rubber
selected from the group consisting of cis-1,4-polyisoprene rubber, styrene-butadiene rubber,
cis-1,4-polybutadiene rubber, high styrene resin, butyl rubber, ethylene-propylene rubbers,
neoprene rubber, nitrile rubber, cis-/trans- 1,4-polyisoprene rubber, silicone rubber,
chlorosulfonated polyethylene rubber, crosslinked polyethylene rubber, epichlorohydrin
rubber, fluorocarbon rubber, fluorosilicone rubber, polyurethane rubber, polyacrylic rubber,
polysulfide rubber, blends thereof, derivatives thereof, and combinations thereof. The
stabilizer may comprise the oleaginous fluid and the oleaginous fluid may be selected from
the group consisting of petroleum oils, natural oils, synthetically-derived oils, diesel oil,
kerosene oil, mineral oil, synthetic oil, polyolefins, polydiorganosiloxanes, esters, diesters of
carbonic acid, paraffins, and combinations thereof. The composition may further comprise a

defoaming agent, a dispersant, or a combination thereof.
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Provided are methods for treating a subterranean formation in accordance with the
description provided herein and as illustrated by FIGs. 1-2B. An example method comprises
providing a liquid suspension of hollow particles comprising: a plurality of hollow particles,
water, a suspending aid, and a stabilizer selected from the group consisting of a non-ionic
surfactant, a latex, an oleaginous fluid, porous silica, and combinations thereof. The method
further comprises statically storing the liquid suspension in a container for at least one week;
wherein the liquid suspension maintains a difference in density from the top of the container
to the bottom of the container of less than one pound per gallon while stored. The method
further comprises adding the liquid suspension to a treatment fluid; wherein the liquid
suspension reduces the density of the treatment fluid; and introducing the treatment fluid into
a wellbore penetrating a subterranean formation. The liquid suspension may not be agitated
prior to adding the liquid suspension to the treatment fluid. The liquid suspension may be
statically stored for at least one month. The treatment fluid may comprise a water-based
drilling fluid, a cement slurry, a completion fluid, a displacement fluid, or a conformance
fluid. The plurality of hollow particles may be selected from the group consisting of glass
spheres, glass microspheres, ceramic spheres, cenospheres, and combinations thereof. The
plurality of hollow particles may comprise materials selected from the group consisting of
glass, soda lime, borosilicates, fly ash, ceramic, and combinations thereof, The average
particle size (D50) of the plurality of hollow particles may be in a range from about 5 um to
about 110 um. The concentration of the plurality of hollow particles in the liquid suspension
may range from about 25% to about 75% by volume of the liquid suspension. The suspending
aid may be selected from the group consisting of diutan gums, scleroglucan, guar gums,
carragenans, xanthan gums, welan, celluloses, hydroxyethyl celluloses, bentonite, attapulgite,
sepiolite, vermiculite, illite, muscovite, biotite, kaolinite, cookeite, halloysite, flint clay,
montmorillonite, hectorite, and combinations thereof. The stabilizer may comprise the non-
1onic surfactant and the non-ionic surfactant may be selected from the group consisting of
polyethylene oxide, polypropylene oxide, polyethyleneglycol alkyl ethers, polypropylene
alkyl ethers, glucoside alkyl ethers, polyethyleneglycol alkylphenyl ethers, glycerol alkyl
esters, sorbitan alkyl esters, polyethylene glycol/polypropylene glycol block copolymers,
derivatives thereof, and mixtures thereof. The stabilizer may comprise the latex and the latex
may comprise a rubber selected from the group consisting of cis-1,4-polyisoprene rubber,
styrene-butadiene rubber, cis-1,4-polybutadiene rubber, high styrene resin, butyl rubber,
ethylene-propylene rubbers, neoprene rubber, nitrile rubber, cis-/trans- 1,4-polyisoprene

rubber, silicone rubber, chlorosulfonated polyethylene rubber, crosslinked polyethylene
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rubber, epichlorohydrin rubber, fluorocarbon rubber, fluorosilicone rubber, polyurethane
rubber, polyacrylic rubber, polysulfide rubber, blends thereof, derivatives thereof, and
combinations thereof. The stabilizer may comprise the oleaginous fluid and the oleaginous
fluid may be selected from the group consisting of petroleum oils, natural oils, synthetically-
derived oils, diesel oil, kerosene oil, mineral oil, synthetic oil, polyolefins,
polydiorganosiloxanes, esters, diesters of carbonic acid, paraffins, and combinations thereof.
The liquid suspension may further comprise a defoaming agent, a dispersant, or a
combination thereof.

Provided are systems for treating a subterranean formation in accordance with the
description provided herein and as illustrated by FIGs. 1-2B. An example system comprises a
liquid suspension of hollow particles comprising: a plurality of hollow particles, water, a
suspending aid, and a stabilizer selected from the group consisting of a non-ionic surfactant, a
latex, an oleaginous fluid, porous silica, and combinations thereof, wherein the liquid
suspension is capable of being statically stored in a container for at least one week; wherein
the liquid suspension maintains a difference in density from the top of the container to the
bottom of the container of less than one pound per gallon while stored. The system further
comprises a container capable of storing the liquid suspension of hollow particles for at least
one week. The system further comprises a treatment fluid. The system further comprises
mixing equipment capable of mixing the treatment fluid and the liquid suspension of hollow
particles. The system further comprises pumping equipment capable of pumping the
treatment fluid into a wellbore penetrating a subterranean formation. The treatment fluid may
comprise a water-based drilling fluid, a cement slurry, a completion fluid, a displacement
fluid, or a conformance fluid. The plurality of hollow particles may be selected from the
group consisting of glass spheres, glass microspheres, ceramic spheres, cenospheres, and
combinations thereof. The plurality of hollow particles may comprise materials selected from
the group consisting of glass, soda lime, borosilicates, fly ash, ceramic, and combinations
thereof, The average particle size (D50) of the plurality of hollow particles may be in a range
from about 5 um to about 110 pm. The concentration of the plurality of hollow particles in
the liquid suspension may range from about 25% to about 75% by volume of the liquid
suspension. The suspending aid may be selected from the group consisting of diutan gums,
scleroglucan, guar gums, carragenans, xanthan gums, welan, celluloses, hydroxyethyl
celluloses, bentonite, attapulgite, sepiolite, vermiculite, illite, muscovite, biotite, kaolinite,
cookeite, halloysite, flint clay, montmorillonite, hectorite, and combinations thereof. The

stabilizer may comprise the non-ionic surfactant and the non-ionic surfactant may be selected
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from the group consisting of polyethylene oxide, polypropylene oxide, polyethyleneglycol
alkyl ethers, polypropylene alkyl ethers, glucoside alkyl ethers, polyethyleneglycol
alkylphenyl ethers, glycerol alkyl esters, sorbitan alkyl esters, polyethylene
glycol/polypropylene glycol block copolymers, derivatives thereof, and mixtures thereof. The
stabilizer may comprise the latex and the latex may comprise a rubber selected from the
group consisting of cis-1,4-polyisoprene rubber, styrene-butadiene rubber, cis-1.4-
polybutadiene rubber, high styrene resin, butyl rubber, ethylene-propylene rubbers, neoprene
rubber, nitrile rubber, cis-/trans- 1,4-polyisoprene rubber, silicone rubber, chlorosulfonated
polyethylene rubber, crosslinked polyethylene rubber, epichlorohydrin rubber, fluorocarbon
rubber, fluorosilicone rubber, polyurethane rubber, polyacrylic rubber, polysulfide rubber,
blends thereof, derivatives thereof, and combinations thereof. The stabilizer may comprise
the oleaginous fluid and the oleaginous fluid may be selected from the group consisting of
petroleum oils, natural oils, synthetically-derived oils, diesel oil, kerosene oil, mineral oil,
synthetic oil, polyolefins, polydiorganosiloxanes, esters, diesters of carbonic acid, paraffins,
and combinations thereof. The liquid suspension may further comprise a defoaming agent, a
dispersant, or a combination thereof.

One or more illustrative examples incorporating the examples disclosed herein are
presented. Not all features of a physical implementation are described or shown in this
application for the sake of clarity. Therefore, the disclosed systems and methods are well
adapted to attain the ends and advantages mentioned, as well as those that are inherent
therein. The particular examples disclosed above are illustrative only, as the teachings of the
present disclosure may be modified and practiced in different but equivalent manners
apparent to those skilled in the art having the benefit of the teachings herein. Furthermore, no
limitations are intended to the details of construction or design herein shown other than as
described in the claims below. It is therefore evident that the particular illustrative examples
disclosed above may be altered, combined, or modified, and all such variations are
considered within the scope of the present disclosure. The systems and methods illustratively
disclosed herein may suitably be practiced in the absence of any element that is not
specifically disclosed herein and/or any optional element disclosed herein.

Although the present disclosure and its advantages have been described in detail, it
should be understood that various changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the disclosure as defined by the following

claims.
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WHAT IS CLAIMED IS:

1. A composition for a storable liquid suspension of hollow particles comprising:
a plurality of hollow particles,
water,
a suspending aid, and
a stabilizer selected from the group consisting of a non-ionic surfactant, a
latex, an oleaginous fluid, porous silica, and combinations thereof, wherein the liquid

suspension is homogenous.

2. The composition of claim 1, wherein the plurality of hollow particles are
selected from the group consisting of glass spheres, glass microspheres, ceramic spheres,

cenospheres, and combinations thereof.

3. The composition of claim 1, wherein the plurality of hollow particles comprise
materials selected from the group consisting of glass, soda lime, borosilicates, fly ash,

ceramic, and combinations thereof,

4, The composition of claim 1, wherein the average particle size (D50) of the

plurality of hollow particles is in a range from about 5 pm to about 110 pm.

5. The composition of claim 1, wherein the concentration of the plurality of
hollow particles in the liquid suspension ranges from about 25% to about 75% by volume of

the liquid suspension.

6. The composition of claim 1, wherein the suspending aid is selected from the
group consisting of diutan gums, scleroglucan, guar gums, carragenans, xanthan gums,
welan, celluloses, hydroxyethyl celluloses, bentonite, attapulgite, sepiolite, vermiculite, illite,
muscovite, biotite, kaolinite, cookeite, halloysite, flint clay, montmorillonite, hectorite, and

combinations thereof.

7. The composition of claim 1, wherein the stabilizer comprises the non-ionic
surfactant and the non-ionic surfactant is selected from the group consisting of polyethylene

oxide, polypropylene oxide, polyethyleneglycol alkyl ethers, polypropylene alkyl ethers,
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glucoside alkyl ethers, polyethyleneglycol alkylphenyl ethers, glycerol alkyl esters, sorbitan
alkyl esters, polyethylene glycol/polypropylene glycol block copolymers, derivatives thereof,

and mixtures thereof.

8. The composition of claim 1, wherein the stabilizer comprises the latex and the
latex comprises a rubber selected from the group consisting of cis-1,4-polyisoprene rubber,
styrene-butadiene rubber, cis-1,4-polybutadiene rubber, high styrene resin, butyl rubber,
ethylene-propylene rubbers, neoprene rubber, nitrile rubber, cis-/trans- 1,4-polyisoprene
rubber, silicone rubber, chlorosulfonated polyethylene rubber, crosslinked polyethylene
rubber, epichlorohydrin rubber, fluorocarbon rubber, fluorosilicone rubber, polyurethane
rubber, polyacrylic rubber, polysulfide rubber, blends thereof, derivatives thereof, and

combinations thereof.

9. The composition of claim 1, wherein the stabilizer comprises the oleaginous
fluid and the oleaginous fluid is selected from the group consisting of petroleum oils, natural
oils, synthetically-derived oils, diesel oil, kerosene oil, mineral oil, synthetic oil, polyolefins,

polydiorganosiloxanes, esters, diesters of carbonic acid, paraffins, and combinations thereof.

10. The composition of claim 1 further comprising a defoaming agent, a

dispersant, or a combination thereof.

11. A method of using a liquid suspension of hollow particles:
providing a liquid suspension of hollow particles comprising:
a plurality of hollow particles,
water,
a suspending aid, and
a stabilizer selected from the group consisting of a non-ionic
surfactant, a latex, an oleaginous fluid, porous silica, and combinations thereof;
statically storing the liquid suspension in a container for at least one week;
wherein the liquid suspension maintains a difference in density from the top of the container
to the bottom of the container of less than one pound per gallon while stored;
adding the liquid suspension to a treatment fluid; wherein the liquid

suspension reduces the density of the treatment fluid; and
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introducing the treatment fluid into a wellbore penetrating a subterranean

formation.

12. The method of claim 11, wherein the liquid suspension is not agitated prior to

adding the liquid suspension to the treatment fluid.

13. The method of claim 11, wherein the liquid suspension is statically stored for

at least one month.

14. The method of claim 11, wherein the treatment fluid comprises a water-based
drilling fluid, a cement slurry, a completion fluid, a displacement fluid, or a conformance
flud.

15. The method of claim 11, wherein the plurality of hollow particles are selected
from the group consisting of glass spheres, glass microspheres, ceramic spheres, cenospheres,

and combinations thereof.

16. The method of claim 11, wherein the suspending aid is selected from the
group consisting of diutan gums, scleroglucan, guar gums, carragenans, xanthan gums,
welan, celluloses, hydroxyethyl celluloses, bentonite, attapulgite, sepiolite, vermiculite, illite,
muscovite, biotite, kaolinite, cookeite, halloysite, flint clay, montmorillonite, hectorite, and

combinations thereof.

17. The method of claim 11, wherein the stabilizer comprises the latex and the
latex comprises a rubber selected from the group consisting of cis-1,4-polyisoprene rubber,
styrene-butadiene rubber, cis-1,4-polybutadiene rubber, high styrene resin, butyl rubber,
ethylene-propylene rubbers, neoprene rubber, nitrile rubber, cis-/trans- 1,4-polyisoprene
rubber, silicone rubber, chlorosulfonated polyethylene rubber, crosslinked polyethylene
rubber, epichlorohydrin rubber, fluorocarbon rubber, fluorosilicone rubber, polyurethane
rubber, polyacrylic rubber, polysulfide rubber, blends thereof, derivatives thereof, and

combinations thereof.

18. A system for treating a subterranean formation comprising:

a liquid suspension of hollow particles comprising:
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a plurality of hollow particles,
water,
a suspending aid, and
a stabilizer selected from the group consisting of a non-ionic
surfactant, a latex, an oleaginous fluid, porous silica, and combinations thereof; wherein the
liquid suspension is capable of being statically stored in a container for at least one week;
wherein the liquid suspension maintains a difference in density from the top of the container
to the bottom of the container of less than one pound per gallon while stored;
a container capable of storing the liquid suspension of hollow particles for at
least one week;
a treatment fluid;
mixing equipment capable of mixing the treatment fluid and the liquid
suspension of hollow particles;
pumping equipment capable of pumping the treatment fluid into a wellbore

penetrating a subterranean formation.

19. The system of claim 18, wherein the suspending aid is selected from the group
consisting of diutan gums, scleroglucan, guar gums, carragenans, xanthan gums, welan,
celluloses, hydroxyethyl celluloses, bentonite, attapulgite, sepiolite, vermiculite, illite,
muscovite, biotite, kaolinite, cookeite, halloysite, flint clay, montmorillonite, hectorite, and

combinations thereof.

20.  The system of claim 18, wherein the stabilizer comprises the latex and the
latex comprises a rubber selected from the group consisting of cis-1,4-polyisoprene rubber,
styrene-butadiene rubber, cis-1,4-polybutadiene rubber, high styrene resin, butyl rubber,
ethylene-propylene rubbers, neoprene rubber, nitrile rubber, cis-/trans- 1,4-polyisoprene
rubber, silicone rubber, chlorosulfonated polyethylene rubber, crosslinked polyethylene
rubber, epichlorohydrin rubber, fluorocarbon rubber, fluorosilicone rubber, polyurethane
rubber, polyacrylic rubber, polysulfide rubber, blends thereof, derivatives thereof, and

combinations thereof.
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