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Methods of Plugging a Permeable Zone Downhole Using a Sealant Composition
Comprising a Crosslinkable Material and a Reduced Amount of Cement
FIELD OF THE INVENTION

The present invention generally relates to subterranean zonal isolation, and more
particularly to methods of plugging a permeable zone in a wellbore using a sealant composition
comprising a crosslinkable material and a reduced amount of cement.

BACKGROUND OF THE INVENTION

A technique known as squeeze or remedial cementing is a common operation in the
petroleum industry. Most squeezes are performed with a drilling or workover rig and through
threaded tubing or drillpipe. Squeeze cementing is most often performed to repair leaks in well
tubulars and restore pressure integrity to the wellbore, raise the level of or restore a cement
sheath behind the casing to support or protect well tubulars, modify the production or injection
profile of a well by sealing unwanted production or thief zbnes, Or repair a poor primary cement
job before well completion. Squeeze cementing coupled with coiled tubing has been a standard
remediation technique for shutting of unwanted gas or water production. Cement is able to fill
perforation tunnels, channels behind pipe, and/or washout zones behind pipe, and consequently
cement is able to provide a near wellbore block to production. Production from selected zones
can then be reestablished by reperforating these zones. Unfortunately, cement has limitations
as it does not penetrate into the porous rock. Microchannels along the cement and porous rock
interface often develop due to cyclical changes in underground pressures and temperatures
during subsequent production and shut-in stages.

Polymer gels are also used for shutting of unwanted gas or water production and can be
placed by bullheading or can be selectively placed through coiled tubing. The main difference
with squeeze cementing is that the polymer gels provide in depth blockage by penetrating the
porous media and crosslinking in situ. The in situ properties of these gels can be varied from
flowing gels to ringing gels by adjusting the polymer concentration, the polymer molecular
weight, and/or the type of crosslinker. A limitation of gels is that they may not have the
mechanical properties to provide sufficient resistance to flow in the absence of a porous
medium, for example in areas such as voids and cavities behind pipe.

A logical solution to the limitations outlined above is to combine polymer gels with
cement squeezes to effectively block to production through the porous medium, perforations,

voids and/or cavities. This combination is typically conducted sequentially: first the polymer



WO 2006/077371 PCT/GB2005/005095

2

gel is placed in the formation and the treatment is completed with a cement tail-in to squeeze
the perforations and any voids and cavities behind pipe. A disadvantage of the sequential
combination treatment may be that the depth of polymer invasion in the porous media extends
beyond the depths that can be penetrated by perforating guns and consequently the shut-off
may be permanent.

Another approach to combining squeeze cementing and polymer gel technology for
shutting of unwanted gas or water production is to use the polymer gel as the “mix water” for
the cement slurry. The limited and controlled leak off of the polymer gel into the porous
medium during the squeeze enables a controlled depth of invasion. US Patent Application
Publication 2003/0224946 Al, incorporated herein by reference in its entirety, discloses
compositions that can be used for this combined gel-cement technique. One composition
includes a crosslinkable material, e.g., H,ZERO polymer sold by Halliburton Energy Services
of Duncan, Oklahoma, for improving the strength of the composition when it sets such that it
can withstand the pressures exerted by fluids in the subterranean formation. However, due to
the alkalinity of the cement, which typically has a pH greater than 12, the gel time of the
cement composition at the relatively high temperatures in the wellbore may be unacceptably
short. The gel time refers to the period of time from initial mixing of the components in the
cement composition to the point when a gel is formed. At this point, the viscosity of the
cement composition is so high that it is no longer pumpable and thus does not reach the
permeable zone where its placement is intended. A need therefore exists to reduce the gel time
of such squeeze sealant compositions, thus ensuring that they can be properly placed in
permeable zones downhole to prevent fluids from flowing into the wellbore.

SUMMARY OF THE INVENTION

Disclosed herein is a method of servicing a wellbore, comprising preparing a sealant
composition comprising a crosslinkable material, a crosslinking agent, a fluid loss control
additive, and water, placing the sealant composition in a permeable zone in the wellbore, and
allowing the sealant composition to set. Also disclosed herein is a method of servicing a
wellbore, comprising preparing a sealant composition by combining a crosslinkable material, a
crosslinking agent, a fluid loss control additive, water, and a cement, wherein an amount of the
cement is reduced to an effective amount to increase a gel time of the sealant composition to

greater than or equal to about 4 hours when the sealant composition is exposed to ambient
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temperatures in the wellbore, placing the sealant composition in a permeable zone in the
wellbore, and allowing the sealant composition to gel.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic diagram of a stainless steel test cell used in the Examples.
Fig. 2 is a schematic diagram of a sample test system incorporating the cell of Fig. 1.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Sealant compositions for plugging permeable zones in a wellbore include at least one
crosslinkable material, at least one fluid loss control additive, water, and a reduced amount of
cement relative to 2 conventional cement composition containing the same components except
for the cement, for example a cement composition disclosed in U.S. Patent Application
Publication No. 2003/0224946 A1, filed June 4, 2002, and incorporated by reference herein in
its entirety. The amount of cement in the sealant compositions is reduced by an effective
amount to lengthen the gel time of the sealant compositions to greater than or equal to about 4
hours when the composition is exposed to ambient temperatures in the wellbore. In an
embodiment, the gel time is in a range of from about 4 hours to about 12 hours, alternatively,
from about 4 to about 8 hours, alternatively, from about 4 to about 6 hours. In particular, the
amount of cement present in the sealant compositions may be in a range of from about 0% to
about 50% by weight of the sealant composition. Thus, cementless sealant compositions are
contemplated in one embodiment. As used herein, gel time is defined as the period of time
from initial mixing of the components in the sealant composition to the point when a gel is
formed. Further, as used herein, a gel is defined as a crosslinked polymer network swollen in a
liquid medium.

In embodiments comprising cement, any suitable cement known in the art may be used
in the sealant compositions. An example of a suitable cement includes hydraulic cement,
which comprises calcium, aluminum, silicon, oxygen, and/or sulfur and which sets and hardens
by reaction with water. Examples of hydraulic cements include, but are not limited to a
Portland cement, a pozzolan cement, a gypsum cement, a high alumina content cement, a silica
cement, a high alkalinity cement, or combinations thereof. Preferred hydraulic cements are
Portland cments of the type described in American Petroleum Institute (API) Specification 10,
5% Edition, July 1, 1990, which is incorporated by reference herein in its entirety. The cement

may be, for example, a class A, B, C, G, or H Portland cement. Another example of a suitable
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cement is microfine cement, for example, MICRODUR RU microfine cement available from
Dyckerhoff GmBH of Lengerich, Germany.

Examples of suitable crosslinkable materials include but ‘are not limited to the
following: a water soluble copolymer of a non-acidic ethylenically unsaturated polar monomer
and a copolymerizable ethylenically unsaturated ester; a terpolymer or tetrapolymer of an
ethylenically unsaturated polar monomer, an ethylenically unsaturated ester, and a monomer
selected from acrylamide-2-methylpropane sulfonic acid, N-vinylpyrrolidone, or both; or
combinations thereof. The sealant compositions may also include at least one crosslinking
agent, which is herein defined as a material that is capable of crosslinking such copolymers to
form a gel. The crosslinking agent may be, for example, an organic crosslinking agent such as
a polyalkyleneimine, a polyfunctional aliphatic amine, an aralkylamine, or a
heteroaralkylamine. ~The amount of the crosslinkable material present in the sealant
composition may be in a range of from about 1% to about 5% by weight of the sealant
composition. The amount of the crosslinking agent may be in a range of from about 0.1% to
about 5% by weight of the sealant compositions. A description of such copolymers and
crosslinking agents can be found in U.S. Patent Nos. 5,836,392, 6,192,986, and 6,196,317, each
of which is incorporated by reference herein in its entircty. In an embodiment, the
crosslinkable material is a copolymer of acrylamide and t-butyl acrylate, and the crosslinking
agent is polyethylene imine. These materials are commercially available in a single H,ZERO
system sold by Halliburton Energy Services of Duncan, Oklahoma.

Additional examples of suitable crosslinkable materials include but are not limited to
self-crosslinking, water soluble hydroxy unsaturated carbonyl monomers and water soluble,
vinyl monomers. These monomers may be used in combination with a crosslinking agent, for
example a suitable initiator such as an azo compound that is temperature activated over a range
of temperatures. As used herein, an initiator is defined as a compound that is capable of
forming free radicals that initiate polymerization of self-crosslinking monomers. Further, the
vinyl monomers may also be used in combination with crosslinking agents such as
multifunctional, vinyl monomers. The amount of the crosslinkable material present in the
sealant composition may be in a range of from about 1% to about 5% by weight of the sealant
composition. The amount of the crosslinking agent may be in a range of from about 0.05% to
about 2% by weight of the sealant compositions. A description of such crosslinkable materials,
and initiators, can be found in U.S. Patent Nos. 5,358,051 and 5,335,726, each of which is
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incorporated by reference herein in its entirety. In an embodiment, the crosslinkable material
is 2-hydroxy ethyl acrylate monomer, and the initiators used therewith are different AZO-
compounds. These materials are commercially available in a single PERMSEAL system sold
by Halliburton Energy Services.

The water employed in the sealant compositions may be fresh water or salt water, e.g.,
an unsaturated aqueous salt solution or a saturated aqueous salt solution such as brine or
seawater. The amount of water present in the sealant compositions is sufficient to form a
pumpable slurry. In an embodiment, the amount of water may be in a range of from about 25%
to about 75% by weight of the sealant composition.

Any suitable fluid loss control additives known in the art may be used, for example
polymer fluid loss control additives, particulate fluid loss control additives, or combinations
thereof. Examples of suitable fluid loss control additives are disclosed in U.S. Patent Nos.
5,340,860, 6,626,992, 6,182,758, each of which is incorporated by reference herein in its
entirety. In an embodiment, and in particular in an embodiment where the sealant composition
comprises cement, the fluid loss control additives included in the sealant compositions are a
copolymer of acrylamido-2-methylpropanesulfonate and NN dimethylacrylamide, e.g.,
HALAD-344 fluid loss control additive also sold by Halliburton Energy Services, and a
particulate matter such as silica flour, silica fume, sodium silicate, microfine sand, iron oxides,
manganese oxides, barite, calcium carbonate, ground nut shells, ground wood, ground
corncobs, mica, ceramics, ground tires, ground glass, ground drill cutting, etc., or mixtures of
these. In an embodiment, and in particular in an embodiment where the sealant composition
does not comprise cement, the fluid loss control additives included in the sealant composition
may comprise, for example, natural and/or derivatized polysaccharides like galactomannan
gums (guar gum, guar derivatives, etc), biopolymers, modified celluloses or combinations
thereof in addition to or in lieu of the fluid loss control additives listed in the preceding
sentence. The particulate matter preferably has a particle size between 0.5 and 150 microns. A
suitable commercially available particulate matter is SSA-1 silica flour sold by Halliburton
Energy Services. In embodiments comprising polymer fluid loss additives, particulate fluid
loss additives, or combinations thereof, the amount of the particulate fluid loss additive in the
sealant composition may be in the range from about 30 to about 70% by weight of the sealant

composition and the amount of polymer fluid loss control additive present in the sealant
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composition may be in a range of from about 0.1 % to about 3 % by weight of the sealant
composition.

Moreover, the sealant compositions may include one or more gel retarders. The amount
of gell retarder present in the sealant composition may be in a range of from about 0% to about
5% by weight of the sealant composition. A suitable gel retarder is available from Halliburton
Energy Services under the tradename FDP-S727-04.

In an embodiment, the gel retarder may be a formate compound, e.g., water soluable
formate, for contributing to the reduction in the gel time of the crosslinkable material as
described in US patent application publication 2004/0035580, filed June 5, 2002, and
incorporated by reference herein in its entirety. The amount of the formate compound present
in the sealant composition is in a range of from about 0% to about 5% by weight of the sealant
composition. Examples of suitable water-soluble formates include ammonium formate, lithium
formate, sodium formate, potassium formate, rubidium formate, cesium formate, francium
formate, and combinations thereof.

Moreover, the sealant compositions may include a gel retarder as described in US
patent application 10/875,649, filed June 24, 2004, and incorporated by reference herein in its
entirety. In an embodiment, the gel retarder is comprised of a chemical compound that is
capable of acetylating an organic amine and/or slowly hydrolyzing or thermolyzing to produce
one or more acids in the sealant composition. The compounds retard the cross-linking of the
sealant composition at high temperatures, i.e., temperatures above about 200°F, for a period of
time sufficient to place the sealant composition in the subterranean formation or zone in which
the permeability is to be reduced. Examples of gel retarder chemical compounds that is
capable of acetylating an organic amine and/or slowly hydrolyzing or thermolyzing to produce
one or more acids that can be utilized in accordance with the present invention include, but are
not limited to, anhydrides such as acetic or propionic anhydride, esters such polylactate, amides
such as proteins and polyamides, imides such as polysuccinimide, polyacids such as
polyaspartic acid polyglutamic acids and their salts. Of these, polysuccinimide or polyaspartic
acid are preferred.  Polysuccinimide hydrolyzes or thermolyzes in water to produce
iminodisuccinic acid, polyaspartic acid or aspartic acid.

Optionally, the sealant compositions may include a latex comprising a
styrene/butadiene copolymer suspended in water to form an aqueous emulsion. Examples of

suitable latexes are described in U.S. Patent No. 5,688,844, which is incorporated by reference
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herein in its entirety. In an embodiment, the styrene/butadiene copolymer latex is LATEX
2000 emulsion sold by Halliburton Energy Services. The weight ratio of the styrene to
butadiene in LATEX 2000 emulsion is about 25:75, and the amount of the copolymer in the
LATEX 2000 emulsion is about 50% by weight of the aqueous emulsion. In addition, the
sealing compositions may optionally include a stabilizer such as C;s alcohol ethoxylated with
40 moles of ethylene oxide, which is commercially available from Halliburton Energy Services
under the tradename 434C stabilizer.

As deemed appropriate by one skilled in the art, additional additives may be added to
the sealant compositions for improving or changing the properties thereof. Examples of such
additives include but are not limited to set retarding agents, set accelerating agents, dispersing
agents, strength retrogression control agents, viscosifying agents, and formation conditioning
agents. The sealant compositions may further include a clay stabilizer for inhibiting damage to
the subterrancan formation during injection. The amount and type of clay stabilizer may be
selected as deemed appropriate by one skilled in the art.

Methods of using the foregoing cement compositions first include preparing the
compositions. They may be made by combining all of the components in any order and
thoroughly mixing the components in a manner known to those skilled in the art. In an
embodiment, the crosslinkable material, the water, and the cement, if any, are combined first,
followed by the addition of the fluid loss control additives and any other additives. In an
embodiment, the cement compositions are prepared immediately prior to use to ensure that they
do not form a gel before reaching permeable zones in the wellbore.

Subsequently, the foregoing sealant compositions may be placed in the permeable zones
to improve the zonal isolation of a subterranean formation penetrated by the wellbore. As used
herein, a permeable zone is defined as an area in the wellbore through which a fluid can
undesirably flow, wherein the permeable zone may be present in a conduit disposed in the
wellbore, a cement column disposed in the annulus of the wellbore between the conduit and the
wall of the wellbore, a microannulus interposed between the cement column and the conduit, a
microannulus interposed between the cement column and the wall of the wellbore, or
combinations thereof. Examples of such permeable zones include perforations such as those
formed by a perforation gun, fissures, cracks, fractures, streaks, flow channels, voids, high

permeability streaks, annular voids, or combinations thereof,
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In an embodiment, a cement squeezing technique is employed to force a sealant
composition into at least one permeable zone. As indicated previously, the sealant
composition has a gel time greater than or equal to about 4 hours, for example, in a range of
from about 4 hours to about 12 hours when it is exposed to ambient temperatures in a wellbore.
Ambient downhole temperatures typically range from about 50°C to about 175°C. As such, the
composition remains pumpable for a sufficient amount of time to allow it to be squeezed into
the permeable zone despite being exposed to relatively high temperatures. After placement in
the permeable zone, the sealant composition is allowed to set into a rigid mass, thereby
plugging the permeable zone such that fluids, e.g., water, most likely cannot pass through the
permeable zone to the subterranean formation. Thus, the sealant composition effectively seals
the subterranean formation from outside contaminants.

EXAMPLES

The fluid leak off properties were measured in a custom built system 5 as depicted in
Figures 1 and 2. The stainless steel cell 10 has a body 15 disposed between an upper housing
20 and a lower housing 25. The upper housing has a temperature sensor 22, a fill port 24, and a
pressure port 27. The body 15 has a central chamber 30 holding a sample of core sample 32 on
top of a metal filter 40. The core sample 32 simulates the permeability of a downhole
formation. Rubber seals 45 provide a seal between the core sample 32 and the upper housing
20 and lower housing 25. A fluid reservoir 35 containing a sealant composition 37 and a liquid
39 is disposed above the core sample 32. The sealant composition 37 is placed in the reservoir
35 via fill port 24, followed by the liquid 39. The liquid 39 is pressurized via pressure port 27
using pump 50, as shown in Fig. 2. The steel cell 10 may be place in a heating cabinet 55, and
the combination of heat and pressure provided by heating cabinet 55 and pump 50 may be used
to simulate downhole conditions. Sealant composition 37 permeating the core sample 32 exits
the steel cell 10 via exit port 60 in lower housing 25, and may be recovered an measured using
balance 65. The system may be controlled and data acquired via computer 70.

Shut off properties of the sealant composition were measured using a system as
depicted in Figures 1 and 2. The steel cell 10 was placed in a heating cabinet and could be
operated at 130 °C and 200 bars. Fluid loss was measured on core sample 32, which was
sandstone with a permeability in the range from 200 — 1000 mD. A small hole (8 mm ID) was
drilled into the core sample to mimic a perforation. The cement slurry, i.e., sealant composition
37, conditioned at 80 °C was poured into the fill port 24 while the cell was at 80 °C. Squeeze
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pressures of up to 80 bars were applied with a back pressure of 10 bars. Fluids were collected
from the exit port 60 and fluid loss was recorded over time. API fluid loss (ml/30 minutes) was
calculated by correcting for the area of the perforation.

In a controlled squeeze the fluid leak off penetrated the core approximately 2 cm.
Subsequently the temperature of the heating cabinet was raised to the required value while
maintaining an absolute pressure of 10 bars. The sealant was allowed to cure for 24 to 48 hours.
After the cure pressure was stepwise increased from the back-side (reverse flow) and flow was
monitored. Pressure was increased until maximum operating pressure of the set-up was reached

(200 bars) or when pumps could not maintain pressure with the observed flow.

Experiment #1 #2 #3
Composition

Fresh water w/w% 22.3% 19.9% 19.9%
HZ-10 wiw% 13.2% 11.9% 11.9%
HZ-20 wiw% 0.9% 1.0% 1.0%
KCl wiw% 0.5% 0.4% 0.4%
FDP-S727-04 wiw% 0.2% 0.2% 0.2%
HAILAD-344 wiw% 0.4% 0.4% 0.4%
SSA-1 w/iw% 56.3% 59.6% 66.2%
Class-G cement wiw% 6.3% 6.6% -
Results

'Temperature °C 150 150 150
Initial permeability mD 266 750 750
Max Squeeze Pressure bar 60 60 60
Max Flow back pressure bar 140 180 180
Kfinal/Kinitial % 0.1% 0.002% 0.012%

While preferred embodiments of the invention have been shown and described,
modifications thereof can be made by one skilled in the art without departing from the spirit
and teachings of the invention. The embodiments described herein are exemplary only, and are
not intended to be limiting. Many variations and modifications of the invention disclosed
herein are possible and are within the scope of the invention. Use of the term "optionally" with
respect to any element of a claim is intended to mean that the subject element is required, or
alternatively, is not required. Both alternatives are intended to be within the scope of the claim.

Accordingly, the scope of protection is not limited by the description set out above but
is only limited by the claims which follow, that scope including all equivalents of the subject

matter of the claims. FEach and every claim is incorporated into the specification as an
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embodiment of the present invention. Thus, the claims are a further description and are an
addition to the preferred embodiments of the present invention. The discussion of a reference
in the Description of Related Art is not an admission that it is prior art to the present invention,
especially any reference that may have a publication date after the priority date of this
application. The disclosures of all patents, patent applications, and publications cited herein are
hereby incorporated by reference, to the extent that they provide exemplary, procedural, or
other details supplementary to those set forth herein.
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What is claimed is:
1. A method of servicing a wellbore, comprising:

() preparing a sealant composition comprising a crosslinkable material, a crosslinking
agent, a fluid loss control additive, and water,

(b) placing the sealant composition in a permeable zone in the wellbore; and

(c) allowing the sealant composition to set.
2. The method of claim 1, wherein a gel time of the sealant composition is in a range of
from about 4 hours to about 12 hours when the sealant composition is exposed to ambient
temperatures in the wellbore.
3. The method of claim 1 wherein the sealant composition further comprises cement
present in an amount in a range of from greater than 0% to about 50% by weight of the sealant
composition.
4. The method of claim 3, wherein step (b) is performed using a squeeze cementing
technique.
5. The method of claim 1, wherein the crosslinkable material comprises a water soluble
copolymer of a non-acidic ethylenically unsaturated polar monomer and a copolymerizable
ethylenically unsaturated ester; a water soluble terpolymer or tetrapolymer of an ethylenically
unsaturated polar monomer, an ethylenically unsaturated ester, and a monomer selected from
acrylamide-2-methylpropane sulfonic acid, N-vinylpyrrolidone, or both; or combinations
thereof; and wherein the crosslinking agent comprises a polyalkyleneimine, a polyfunctional
aliphatic amine, an aralkylamine, a heteroaralkylamine, or combinations thereof.
6. The method of claim 1, wherein the crosslinkable material comprises a water soluble
hydroxy unsaturated carbonyl monomer, a water soluble vinyl monomer, or combinations
thereof;, and wherein the crosslinking agent comprises an azo compound, a free radical initiator,
a multifunctional vinyl monomer, or combinations thereof.
7. The method of claim 1, wherein the crosslinkable material comprises 2-hydroxy ethyl
acrylate monomer and the crosslinking agent comprises an azo compound.
8. The method of claim 1, wherein the crosslinkable material comprises a copolymer of
acrylamide and t-butyl acrylate and the crosslinking agent comprises polyethylene imine.
9. The method of claim 5, wherein an amount of the crosslinkable material present in the

sealant composition is in a range of from about 1% to about 5% by weight of the sealant
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composition and an amount of the crosslinking agent is in a range of from about 0.1% to about
5% by weight of the sealant composition.

10.  The method of claim 6, wherein an amount of the crosslinkable material present in the
sealant composition is in a range of from about 1% to about 5% by weight of the sealant
composition and an amount of the crosslinking agent is in a range of from about 0.05% to about
2% by weight of the sealant composition.

11.  The method of claim 1, wherein an amount of the water present in the sealant
composition is in a range of from about 25% to about 75% by weight of the sealant
composition.

12.  The method of claim 1, wherein the fluid loss control additive comprises particulate
matter, a polymer, or combinations thereof.

13.  The method of claim 1, wherein the fluid loss control additive comprises natural
polysaccharides;, derivatized polysaccharides, galactomannan gums, guar gum, guar
derivatives;  biopolymers; modified cellulose; a copolymer of acrylamido-2-
methylpropanesulfonate and N,N dimethylacrylamide and particulate matter comprising silica
flour, silica fume, sodium silicate, microfine sand, iron oxides, manganese oxides, barite,
calcium carbonate, ground nut shells, ground wood, ground corncobs, mica, ceramics, ground
tires, ground glass, ground drill cutting, or combinations thereof, or combinations thereof.

14.  The method of claim 3, wherein the fluid loss control additive comprises a copolymer
of acrylamido-2-methylpropanesulfonate and N,N dimethylacrylamide and particulate matter
comprising silica flour, silica fume, sodium silicate, microfine sand, iron oxides, manganese
oxides, barite, calcium carbonate, ground nut shells, ground wood, ground corncobs, mica,
ceramics, ground tires, ground glass, ground drill cutting, or combinations thereof.

15.  The method of claim 12, wherein the fluid loss control additive comprises a polymer
fluid loss control additive in a range of from about 0.1% to about 3% by weight of the sealant
composition, a particulate fluid loss control additive in a range of from about 30% to about
70% by weight of the sealant composition, or both.

16.  The method of claim 1, wherein the sealant composition further comprises a clay
stabilizer for inhibiting damage to a subterranean formation penetrated by the wellbore.

17.  The method of claim 1, wherein the sealant composition comprises a formate

compound for reducing a gel time of the crosslinkable material.
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18.  The method of claim 17, wherein the formate compound comprises ammonium
formate, lithium formate, sodium formate, potassium formate, rubidium formate, cesium
formate, francium formate, or combinations thereof.

19.  The method of claim 1, wherein the sealant composition further comprises a gel retarder
comprised of a chemical compound that is capable of acetylating an organic amine,
hydrolyzing, thermolyzing, or combinations thereof, to produce one or more acids in said
composition.

20.  The method of claim 19, wherein the gel retarder comprises at least one member
selected from the group consisting of anhydrides, esters, amides and polyamides, imides,
polyacids and their salts.

21.  The method of claim 1, wherein the sealant composition further comprises a latex
comprising a styrene/butadiene copolymer suspended in water.

22. A method of servicing a wellbore, comprising;

(a) preparing a sealant composition by combining a crosslinkable material, a
crosslinking agent, a fluid loss control additive, water, and a cement, wherein an amount of the
cement is reduced to an effective amount to increase a gel time of the sealant composition to
greater than or equal to about 4 hours when the sealant composition is exposed to ambient
temperatures in the wellbore;

(b) placing the sealant composition in a permeable zone in the wellbore; and

(c) allowing the sealant composition to gel.
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