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RESILIENT WELL CEMENT COMPOSITIONS
AND METHODS

[0001] This is a continuation of application Ser. No.
09/255,301 filed on Feb. 22, 1999

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates generally to cement-
ing subterranean wells, and more particularly, to cement
compositions which set into resilient solid masses having
high strength.

[0004] 2. Description of the Prior Art

[0005] Hydraulic cement compositions are commonly uti-
lized in primary cementing operations whereby pipe strings
such as casings and liners are cemented in well bores. In
performing primary cementing, a hydraulic cement compo-
sition is pumped into the annular space between the walls of
the well bore and the exterior surfaces of the pipe string
disposed therein. The cement composition is permitted to set
in the annular space thereby forming an annular sheath of
hardened substantially impermeable cement therein. The
cement sheath physically supports and positions the pipe
string in the well bore and bonds the exterior surfaces of the
pipe string to the walls of the well bore whereby the
undesirable migration of fluids between zones or formations
penetrated by the well bore is prevented.

[0006] The development of wells including one or more
laterals to increase production has recently taken place. Such
multi-lateral wells include vertical or deviated (including
horizontal) principal well bores having one or more ancillary
laterally extending well bores connected thereto. Drilling
and completion equipment has been developed which allows
multi-laterals to be drilled from a principal cased and
cemented well bore. Each of the lateral well bores can
include a liner cemented therein which is tied into the
principal well bore. The lateral well bores can be vertical or
deviated and can be drilled into predetermined producing
formations or zones at any time in the productive life cycle
of the well.

[0007] In both conventional single bore wells and multi-
lateral wells having several bores, the cement composition
utilized for cementing casing or liners in the well bores must
develop high strength after setting and also have sufficient
resiliency, i.e., elasticity and ductility, to resist the loss of the
bonds between the pipe and formation and the cement
composition. Also, the cement composition must be able to
resist cracking and/or shattering as a result of pipe move-
ments, impacts and shocks subsequently generated by drill-
ing and other well operations. The bond loss, cracking or
shattering of the set cement allows leakage of formation
fluids through at least portions of the well bore or bores
which can be highly detrimental.

[0008] The cement sheath in the annulus between a pipe
string and the walls of a well bore often fail due to pipe
movements which cause shear and compressional stresses to
be exerted on the set cement. Such stress conditions are
commonly the result of relatively high fluid pressures and/or
temperatures inside the cemented pipe string during testing,
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perforating, fluid injection or fluid production. The high
internal pipe pressure and/or temperature results in the
expansion of the pipe string, both radially and longitudi-
nally, which places stresses on the cement sheath causing it
to crack or causing the cement bonds between the exterior
surfaces of the pipe or the well bore walls, or both, to fail
which allows leakage of formation fluids, etc.

[0009] Stress conditions also result from exceedingly high
pressures which occur inside the cement sheath due to the
thermal expansion of fluids trapped within the cement
sheath. This condition often occurs as a result of high
temperature differentials created during the injection or
production of high temperature fluids through the well bore,
e.g., wells subjected to steam recovery or the production of
hot formation fluids from high temperature formations.
Typically, the pressure of the trapped fluids exceeds the
collapse pressure of the cement and pipe causing leaks and
bond failure. Other compressional stress conditions occur as
a result of outside forces exerted on the cement sheath due
to formation shifting, overburden pressures, subsidence and/
or tectonic creep.

[0010] Thus, there are needs for improved well cement
compositions and methods whereby after setting, the cement
compositions form highly resilient solid masses which have
high compressive, tensile and bond strengths sufficient to
withstand the above described stresses without failure.

SUMMARY OF THE INVENTION

[0011] The present invention provides improved cement
compositions and methods for sealing pipe in well bores
which meet the needs described above and overcome the
deficiencies of the prior art. The improved compositions of
the invention are basically comprised of a hydraulic cement,
an aqueous rubber latex present in an amount in the range of
from about 40% to about 55% by weight of hydraulic
cement in the composition, an effective amount of an
aqueous rubber latex stabilizing surfactant, and silica hydro-
phobicized with silicon oil present in an amount in the range
of from about 0.5% to about 2% by weight of the compo-
sition.

[0012] The improved methods of this invention for
cementing pipe in a well bore are comprised of the following
steps. A cement composition of the invention is prepared
which hardens into a highly resilient solid mass having high
compressive, tensile and bond strengths. The cement com-
position is placed in the annulus between the pipe and the
walls of the well bore and then allowed to harden therein.

[0013] Tt is, therefore, a general object of the present
invention to provide improved cement compositions which
harden into resilient solid masses having high strength and
methods of using such cement compositions for sealing pipe
in well bores.

[0014] Other and further objects, features and advantages
of the present invention will be readily apparent to those
skilled in the art upon a reading of the description of
preferred embodiments which follows.
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DESCRIPTION OF PREFERRED
EMBODIMENTS

[0015] As mentioned, the present invention provides
improved compositions and methods for cementing pipe in
well bores whereby the hardened cement composition is a
highly resilient solid mass having high compressive, tensile
and bond strengths and which effectively withstands pipe
movements due to expansion, contraction, impacts, shocks
or the like. The compositions of this invention are basically
comprised of a hydraulic cement, an aqueous rubber latex,
an aqueous rubber latex stabilizing surfactant and silica
which has been hydrophobicized with silicon oil.

[0016] A more preferred composition of this invention is
comprised of a hydraulic cement, an aqueous rubber latex,
an aqueous rubber latex stabilizing surfactant, an epoxy
resin, an epoxy resin hardening agent and porous precipi-
tated silica which has been hydrophobicized with silicon oil.

[0017] A wvariety of hydraulic cements can be utilized in
accordance with the present invention including those com-
prised of calcium, aluminum, silicon, oxygen and/or sulfur
which set and harden by reaction with water. Such hydraulic
cements include Portland cements, pozzolana cements, gyp-
sum cements, high aluminum content cements, silica
cements and high alkalinity cements. Portland cements or
their equivalents are generally preferred for use in accor-
dance with the present invention. Portland cements of the
types defined and described in API Specification For Mate-
rials And Testing For Well Cements, API Specification 10,
5th Edition, dated Jul. 1, 1990 of the American Petroleum
Institute are particularly suitable. Preferred API Portland
cements include classes A, B, C, G and H, with API classes
G and H being more preferred and class G being the most
preferred.

[0018] A variety of well known rubber materials which are
commercially available in aqueous latex form, i.e., aqueous
dispersions or emulsions, can be utilized in accordance with
the present invention. For example, natural rubber (cis-1,4-
polyisoprene) and most of its modified types can be utilized.
Synthetic polymers of various types can also be used includ-
ing nitrile rubber, ethylene-propylene rubbers (EPM and
EPDM), styrene-butadiene rubber (SBR), nitrile-butadiene
rubber (NBR), butyl rubber, neoprene rubber, cis-1,4-polyb-
utadiene rubber and blends thereof with natural rubber or
styrene-butadiene rubber, high styrene resin, silicone rubber,
chlorosulfonated polyethylene rubber, crosslinked polyeth-
ylene rubber, epichlorohydrin rubber, fluorocarbon rubber,
fluorosilicone rubber, polyurethane rubber, polyacrylic rub-
ber and polysulfide rubber. The aqueous latex forms of one
or more of the above rubbers can be utilized with the other
components of the sealing composition being added directly
to the latex.

[0019] Of the various aqueous rubber latexes which can be
utilized, those formed of cis-polyisoprene rubber, nitrile
rubber, ethylene-propylene rubber, styrene-butadiene rub-
ber, nitrile-butadiene rubber, butyl rubber and neoprene
rubber are generally preferred.

[0020] The most preferred aqueous rubber latex for use in
accordance with this invention is a styrene-butadiene
copolymer latex emulsion prepared by emulsion polymer-
ization. The aqueous phase of the emulsion is an aqueous
colloidal dispersion of the styrene-butadiene copolymer. The

Jun. 28, 2001

latex dispersion usually includes water in an amount in the
range of from about 40% to about 70% by weight of the
latex, and in addition to the dispersed styrene-butadiene
particles, the latex often includes small quantities of an
emulsifier, polymerization catalysts, chain modifying agents
and the like. The weight ratio of styrene to butadiene in the
latex can range from about 10%:90% to about 90%:10%.

[0021] Styrene-butadiene latexes are often commercially
produced as terpolymer latexes which include up to about
3% by weight of a third monomer to assist in stabilizing the
latex emulsions. The third monomer, when present, gener-
ally is anionic in character and includes a carboxylate,
sulfate or sulfonate group. Other groups that may be present
on the third monomer include phosphates, phosphonates or
phenolics. Non-ionic groups which exhibit stearic effects
and which contain long ethoxylate or hydrocarbon tails can
also be present.

[0022] A particularly suitable and preferred styrene-buta-
diene aqueous latex contains water in an amount of about
50% by weight of the latex, and the weight ratio of styrene
to butadiene in the latex is about 25%:75%. A latex of this
type is available from Halliburton Energy Services of Dun-
can, Oklahoma, under the trade designation “LATEX
2000™.”

[0023] The aqueous rubber latex utilized is generally
included in the cement compositions of this invention in an
amount in the range of from about 40% to about 55% by
weight of hydraulic cement in the compositions.

[0024] In order to prevent the aqueous latex from prema-
turely coagulating and increasing the viscosity of the sealing
compositions, an effective amount of a rubber latex stabi-
lizing surfactant can be included in the compositions. A
suitable such surfactant has the formula

R—Ph—O(OCH,CH,),,OH
[0025] wherein R is an alkyl group having from about 5 to
about 30 carbon atoms, Ph is phenyl and m is an integer in
the range of from about 5 to about 50. A preferred surfactant

in this group is ethoxylated nonylphenol containing in the
range of from about 20 to about 30 moles of ethylene oxide.

[0026] Another latex stabilizing surfactant which can be
used has the general formula

R,(OR.),S0:X

[0027] wherein R, is selected from the group consisting of
alkyl groups having from 1 to about 30 carbon atoms,
cycloalkyl groups having 5 or 6 carbon atoms, C,-C, alkyl
substituted cycloalkyl groups, phenyl, alkyl substituted phe-
nol of the general formula

(R3),Ph—

[0028] wherein Ph is phenyl, R; is an alkyl group having
from 1 to about 18 carbon atoms and a is an integer of from
1 to 3, and phenyl-alkyl groups wherein the alkyl groups
have from 1 to about 18 carbon atoms and the phenyl-alkyl
groups have a total of from about 8 to about 28 carbon
atoms; R, is a substituted ethylene group of the formula

—CH,CHLR,

[0029] wherein R, is selected from hydrogen, methyl,
ethyl or mixtures thereof; n is a number from O to about 40
provided that when R, is phenyl or alkyl substituted phenyl,
n is at least 1; and X is any compatible cation.
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[0030] Another latex stabilizing surfactant which can be
utilized is a sodium salt having the general formula

R,—Ph(OR,),SO,X

[0031] wherein Ry is an alkyl radical having in the range
of from 1 to about 9 carbon atoms, R, is the group
—CH,CH,—, o is an integer from about 10 to about 20 and
X is a compatible cation.

[0032] Another surfactant which can be utilized is a
sodium salt having the formula

R,(ORg),SO5X

[0033] wherein R, is an alkyl group having in the range of
from about 5 to about 20 carbon atoms, Ry is the group
—CH,CH,—, p is an integer in the range of from about 10
to about 40 and X is a compatible cation. A preferred
surfactant of this type is the sodium salt of a sulfonated
compound derived by reacting a C,,-C, 5 alcohol with about
40 moles of ethylene oxide (hereinafter referred to as an
“ethoxylated alcohol sulfonate”) which is commercially
available under the name “AVANEL S400™” from PPG
Mazer, a division of PPG Industries, Inc. of Gurnee, Il

[0034] While different rubber latex stabilizers and
amounts can be included in the cement compositions of this
invention depending on the particular aqueous rubber latex
used and other factors, the latex stabilizer is usually included
in the cement compositions in an amount in the range of
from about 10% to about 20% by weight of the aqueous
rubber latex in the compositions.

[0035] A variety of hardenable epoxy resins can be uti-
lized in the cement compositions of this invention. Preferred
epoxy resins are those selected from the condensation prod-
ucts of epichlorohydrin and bisphenol A. A particularly
suitable such resin is commercially available from the Shell
Chemical Company vunder the trade designation
“EPON®RESIN 828.” This epoxy resin has a molecular
weight of about 340 and a one gram equivalent of epoxide
per about 180 to about 195 grams of resin. Another suitable
epoxy resin is an epoxidized bisphenol A novolac resin
which has a one gram equivalent of epoxide per about 205
grams of resin.

[0036] For ease of mixing, the epoxy resin utilized is
preferably pre-dispersed in a non-ionic aqueous fluid. A
non-ionic aqueous dispersion of the above described con-
densation product of epichlorohydrin and bisphenol A is
commercially available from the Shell Chemical Company
under the trade designation “EPI-REZ®-3510-W-60.”
Another non-ionic aqueous dispersion of an epoxy resin
comprised of a condensation product of epichlorohydrin and
bisphenol A having a higher molecular weight than the
above described resin is also commercially available from
the Shell Chemical Company under the trade designation
“EPI-REZ®-3522-W-60.” The above mentioned epoxidized
bisphenol A novolac resin is commercially available in a
non-ionic aqueous dispersion from the Shell Chemical Com-
pany under the trade designation “EPI-REZ®-5003-W-55.”
Of the foregoing non-ionic aqueous dispersions of epoxy
resins, the aqueous dispersion of the condensation product
of epichlorohydrin and bisphenol A having a molecular
weight of about 340 and a one gram equivalent of epoxide
per about 180 to about 195 grams of resin is the most
preferred.
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[0037] The epoxy resin utilized is preferably included in
the cement compositions of this invention in an amount in
the range of from about 5% to about 15% by weight of
hydraulic cement in the compositions.

[0038] A variety of hardening agents, including, but not
limited to, aliphatic amines, aliphatic tertiary amines, aro-
matic amines, cycloaliphatic amines, heterocyclic amines,
amidoamines, polyamides, polyethyleneamines and car-
boxylic acid anhydrides can be utilized in the compositions
of this invention containing the above described epoxy
resins. Of these, aliphatic amines, aromatic amines and
carboxylic acid anhydrides are the most suitable.

[0039] Examples of aliphatic and aromatic amine harden-
ing agents are triethylenetetraamine, ethylenediamine, N-co-
coalkyltri-methylenediamine, isophoronediamine, diethyl-
toluenediamine, and tris(dimethylaminomethylphenol).
Examples of suitable carboxylic acid anhydrides are meth-
yltetrahydrophthalic anhydride, hexahydrophthalic anhy-
dride, maleic anhydride, polyazelaic polyanhydride and
phthalic anhydride. Of these, triethylenetetraamine, ethyl-
enediamine, N-cocoalkyltri-methylenediamine, isophor-
onediamine, diethyltoluenediamine and tris(dimethylami-
nomethylphenol) are preferred, with isophoronediamine,
diethyltoluenediamine and tris(dimethylaminomethylphe-
nol) being the most preferred.

[0040] The hardening agent or agents utilized are prefer-
ably included in the cement compositions of this invention
in an amount in the range of from about 10% to about 30%
by weight of epoxy resin in the compositions (from about
1% to about 3% by weight of hydraulic cement in the
compositions).

[0041] Tt has been discovered that the addition of particu-
late silica hydrophobicized with silicon oil, i.e., polydialkyl-
siloxanes, to the cement compositions of this invention
significantly improves the strengths of the hardened cement
compositions, i.e., the compressive, tensile and shear bond
strengths of the compositions. The particulate silica can be
hydrophobicized by spraying it with a uniform coating of
silicon oil followed by heating the sprayed silica to a
temperature in the range of from about 300° F. to about 570°
F. for a time period in the range of from about 1 hour to
about 20 hours. Suitable commercially available silicon oils
which can be utilized include the silicon oil which is
commercially available under the trade designation “SWS
101™ from the Dow Corning Company or the silicon oil
commercially available under the trade designation
“L-45™ from the Union Carbide Corporation.

[0042] While various forms of silica can be utilized,
porous precipitated silica is preferred. Porous precipitated
silica can be prepared by adding sulfuric acid and a sodium
silicate solution 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 will 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 net-
works that resist the high capillary pressure that develops
during drying. After drying, the precipitated porous silica is
sprayed with silicon oil as described above. The hydropho-
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bicized silica is included in the cement compositions of this
invention in an amount in the range of from about 0.5% to
about 2% by weight of the hydraulic cement in the compo-
sitions.

[0043] A preferred composition of the present invention is
comprised of a hydraulic cement, an aqueous rubber latex
present in an amount in the range of from about 40% to
about 55% by weight of hydraulic cement in the composi-
tion, an effective amount of an aqueous rubber latex stabi-
lizing surfactant, and silica hydrophobicized with silicon oil
present in an amount in the range of from about 0.5% to
about 2% by weight of hydraulic cement in the composition.

[0044] A more preferred composition of this invention is
comprised of a hydraulic cement, preferably Portland
cement or the equivalent thereof; an aqueous styrene-buta-
diene latex which contains water in an amount of about 50%
by weight of the latex and has a weight ratio of styrene to
butadiene in the latex of about 25%:75%, the latex being
present in an amount in the range of from about 44% to
about 53% by weight of hydraulic cement in the composi-
tion; an aqueous rubber latex stabilizing surfactant com-
prised of an ethoxylated alcohol sulfonate present in an
amount in the range of from about 10% to about 15% by
weight of the aqueous rubber latex in the composition; an
epoxy resin comprised of the condensation product of
epichlorohydrin and bisphenol A present in an amount in the
range of from about 10% to about 12% by weight of
hydraulic cement in the composition; an epoxy resin hard-
ening agent comprised of diethyltoluenediamine present in
an amount in the range of from about 10% to about 20% by
weight of epoxy resin in the composition (from about 1% to
about 2% by weight of hydraulic cement in the composi-
tion); and porous precipitated silica hydrophobicized with
silicon oil present in an amount in the range of from about
0.5% to about 1% by weight of hydraulic cement in the
composition.

[0045] The improved methods of the invention for
cementing pipe in a well bore are comprised of the steps of
preparing a cement composition of this invention which
hardens into a resilient solid mass having high strength as
described above, placing the cement composition in the
annulus between a pipe and the walls of a well bore and
allowing the cement composition to harden therein.

[0046] In order to further illustrate the compositions and
methods of the present invention, the following examples
are given.

EXAMPLE

[0047] A first cement composition was prepared by com-
bining 424.4 grams of an aqueous styrene-butadiene latex
which contained 50% by weight water and had a weight ratio
of styrene to butadiene of about 25%:75% with 45.6 grams
of an aqueous rubber latex stabilizing surfactant comprised
of an ethoxylated alcohol sulfonate. 800 grams of Premium
Class G cement were added to the mixture of latex and
stabilizer, and the resulting cement composition was vigor-
ously mixed for 35 seconds after which it was cured at 140°
F. for 72 hours. A second cement composition was prepared
which was identical to the first composition described above
except that 8 grams of porous precipitated silica hydropho-
bicized with silicon oil were combined with the composi-
tion. The second cement composition was also mixed for 35

Jun. 28, 2001

seconds and cured at 140° F. for 72 hours. A third compo-
sition identical to the first composition described above was
prepared except that 4 grams of the hydrophobicized silica
were added to the composition. The third composition was
also mixed and cured at 140° F. for 72 hours.

[0048] A fourth cement composition was prepared by
combining 353.7 grams of the aqueous styrene-butadiene
latex described above with 38 grams of the latex stabilizer
described above. To that mixture, 800 grams of Premium
Class G cement, 78.1 grams of an epoxy resin comprised of
the condensation product of epichlorohydrin and bisphenol
A and 10.9 grams of an epoxy resin hardening agent
comprised of diethyltoluenediamine were added. The fourth
cement composition was vigorously mixed for 35 seconds
and then cured at 140° F. for 72 hours. A fifth cement
composition identical to the above described fourth compo-
sition was prepared except that 8 grams of hydrophobicized
silica was added to the composition prior to when it was
mixed and cured at 140° F. for 72 hours. A sixth composition
identical to the fourth composition was prepared except that
4 grams of hydrophobicized silica were added to the com-
position prior to when it was mixed and cured at 140° F. for
72 hours. A seventh cement composition identical to the
fourth cement composition described above was prepared
except that a bisphenol A novolac epoxy resin was substi-
tuted for the condensation product of epichlorohydrin and
bisphenol A and 9.1 grams of diethyltoluenediamine hard-
ening agent were included in the composition. The seventh
composition was also mixed and cured at 140° F. for 72
hours. An eighth cement composition was prepared which
was identical to the seventh composition described above
except that 8 grams of hydrophobicized silica were added to
the composition prior to when it was mixed and cured at
140° F. for 72 hours. A ninth cement composition which was
also identical to the seventh composition was prepared
except that 4 grams of hydrophobicized silica were added to
the composition prior to when it was mixed and cured at
140° F. for 72 hours.

[0049] Cured samples of the nine cement compositions
described above were used to measure the mechanical
properties of the compositions. That is, the confined and
unconfined compressive strengths of samples were deter-
mined in accordance with the procedure set forth in the AP
Specification For Materials And Testing for Well Cements,
API Specification 10, 5th Edition, dated Jul. 1, 1990 of the
American Petroleum Institute.

[0050] In addition, samples of the nine compositions were
cured in the annuluses of pipe assemblies, i.e., small pipes
centered inside larger pipes. The samples were cured in the
pipe assemblies at 140° F. for 72 hours. After curing, the
shear bond strength of each composition was determined by
supporting the larger pipe and applying force to the smaller
inner pipe. The shear bond strength is the total force applied
divided by the bonded surface area which breaks. Additional
samples of the nine cured compositions were tested for
Brazilian tensile strength.

[0051] The results of these tests are given in the Table
below.
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TABLE
Cement Composition Strength Tests
Cement?, Epoxy Shear Compressive Strength, psi

Latex*and Hydro-  Resin and Bond 250 psi 500 psi Tensile

Composition  Latex  phobicized Hardening Strength, Confining Confining  Strength,
No. Stabilizer®  Silica Agent® psi Unconfined  Pressure  Pressure psi
1 Yes No No 107 587 1043 1420 100
2 Yes Yes No 187 653 1119 1358 104
3 Yes Yes No 145 645 1085 1335 112
4 Yes No Yes* 160 878 1333 1731 107
5 Yes Yes Yes* 125 1033 1511 1913 172
6 Yes Yes Yes* 143 940 1461 1788 152
7 Yes No Yes® 160 1045 1496 1804 116
8 Yes Yes Yes® 186 894 1365 1733 165
9 Yes Yes Yes® 186 886 1341 1678 137

'Premium cement

2Styrene-butadiene latex (Latex 2000 ™)

Ethoxylated alcohol sulfonate

“Condensation product of epichlorohydrin and bisphenol A
SEpoxidized bisphenol A novolac resin
Diethyltoluenediamine

[0052] From the above Table, it can be seen that the test
compositions containing hydrophobicized silica had
improved compressive strengths, shear bond strengths and
tensile strengths. Also, it can be seen that the compositions
including both hydrophobicized silica and hardened epoxy
resin had significantly higher compressive strengths, shear
bond strengths and tensile strengths.

[0053] Thus, the present invention is well adapted to carry
out the objects and advantages mentioned as well as those
which are inherent therein. While numerous changes may be
made by those skilled in the art, such changes are encom-
passed within the spirit of this invention as defined by the
appended claims.

What is claimed is:
1. An improved method of cementing pipe in a well bore
comprising the steps of:

(a) preparing a cement composition which hardens into a
resilient solid mass having high strength comprised of
a hydraulic cement, an aqueous rubber latex, an aque-
ous rubber latex stabilizing surfactant and silica hydro-
phobicized with silicon oil;

(b) placing said cement composition in the annulus
between said pipe and the walls of said well bore; and

(c) allowing said cement composition to harden.

2. The method of claim 1 wherein said hydraulic cement
is selected from the group consisting of Portland cements,
pozzolana cements, gypsum cements, high aluminum con-
tent cements, silica cements and high alkalinity cements.

3. The method of claim 1 wherein said hydraulic cement
is a Portland or equivalent cement.

4. The method of claim 1 wherein said hydraulic cement
is selected from the group consisting of API Portland
Classes A, B, C, G and H cements.

5. The method of claim 1 wherein said aqueous rubber
latex in said cement composition is selected from the group
of cis-polyisoprene rubber latex, nitrile rubber latex, ethyl-
ene-propylene rubber latex, styrene-butadiene rubber latex,
nitrile-butadiene rubber latex, butyl rubber latex and neo-
prene rubber latex.

6. The method of claim 1 wherein said aqueous rubber
latex in said cement composition is an aqueous styrene-
butadiene latex.

7. The method of claim 6 wherein said aqueous styrene-
butadiene latex contains water in the amount of about 50%
by weight of said latex and the weight ratio of styrene to
butadiene in said latex is about 25%:75%.

8. The method of claim 1 wherein said aqueous rubber
latex is present in said cement composition in an amount in
the range of from about 40% to about 55% by weight of said
hydraulic cement in said composition.

9. The method of claim 1 wherein said aqueous rubber
latex stabilizing surfactant is selected from the group con-
sisting of ethoxylated nonylphenyl containing in the range of
from about 20 to about 30 moles of ethylene oxide and an
ethoxylated alcohol sulfonate.

10. The method of claim 9 wherein said aqueous rubber
latex stabilizing agent is present in said composition in an
amount in the range of from about 10% to about 20% by
weight of said aqueous rubber latex in said composition.

11. The method of claim 1 wherein said silica hydropho-
bicized with silicon oil is porous precipitated silica.

12. The method of claim 12 wherein said silica hydro-
phobicized with silicon oil is present in said composition in
an amount in the range of from about 0.5% to about 2% by
weight of said hydraulic cement in said composition.



