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(57) ABSTRACT 

Storable Water-silica suspensions and methods of cementing 
Well bores are provided. The storable Water-silica suspen 
sions are basically comprised of Water, silica and an effective 
amount of a suspending agent selected from the group 
consisting of colloidal materials, clays and gel forming 
polymers. 
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STORABLE WATER-SILICA SUSPENSIONS AND 
METHODS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to storable Water 
silica suspensions and methods of cementing Wells. 

[0003] 2. Description of the Prior Art 

[0004] Hydraulic cement compositions are commonly uti 
liZed in subterranean Well completion and remedial opera 
tions. For example, hydraulic cement compositions are used 
in primary cementing operations Whereby strings of pipe 
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 
a Well bore and the exterior surfaces of a pipe string disposed 
therein. The cement composition is permitted to set in the 
annular space thereby forming an annular sheath of hard 
ened 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 to 
the Walls of the Well bore Whereby the undesirable migration 
of ?uids betWeen Zones or formations penetrated by the Well 
bore is prevented. 

[0005] When temperatures in the Well bore exceed about 
230° F., silica has heretofore been included in the cement 
composition to prevent cement strength retrogression 
Whereby the strength of the set cement composition 
decreases and the permeability of the set cement increases. 
As a result of such strength retrogression, pressuriZed for 
mation ?uids can enter the Well bore Which is highly 
disadvantageous. 

[0006] The degradation of Portland and the equivalent set 
cement compositions ?rst occurs in the range of from about 
210° F. to about 230° F. This degradation has heretofore 
been prevented by the addition of crystalline silica such as 
?ne silica ?our to the cement composition Which forms 
tobermorite gel in the cement composition. The tobermorite 
is stable up to a temperature in the range of from about 300° 
F. to about 330° F. To maintain the strength of the cement 
composition above about 300° F., crystalline silicas such as 
silica ?our or a mixture of silica ?our and sand must be 
present to form truscottolite or xontolite gel in the cement 
Which prevents strength retrogression. Thus, ?ne silica ?our, 
silica ?our, sand, and a mixture of silica ?our and sand 
depending upon the temperature encountered by the cement 
composition have heretofore been used to prevent strength 
retrogression of set cement compositions. 

[0007] Suspensions of micro-silica, ?ne silica ?our, silica 
?our, sand and mixtures thereof in Water have been used 
heretofore in various applications including in Well cements 
to prevent set cement strength retrogression. The Water 
silica suspensions are convenient for transferring the silica 
into a cement composition. That is, the Water-silica suspen 
sions can be added to a cement composition mixing Water 
thereby avoiding silica dust Which if inhaled is detrimental 
to human health. The Water-silica suspensions can be pre 
pared on shore and shipped to Well locations in containers or 
drums. HoWever, the Water-silica suspensions used hereto 
fore settle and separate over time, and as a result, agitating 
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equipment during storage of the suspensions must be uti 
liZed to prevent such settling and the formation of hard cake 
in the bottoms of containers. 

[0008] Thus, there are needs for improved Water-silica 
suspensions Which are highly resistant to settling and Which 
after being stored can simply and easily be stirred and 
poured prior to use. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides storable Water 
silica suspensions for use in various applications including 
in Well cementing compositions and methods of cementing 
Well bores Which meet the needs described above and 
overcome the de?ciencies of the prior art. In one aspect of 
the present invention, storable Water-silica suspensions are 
provided. While being stored, the Water-silica suspensions 
do not settle over time and produce hard cake during storage 
Which requires agitation equipment to prevent. The storable 
Water-silica suspensions are basically comprised of Water, 
silica and an effective amount of a suspending agent selected 
from the group consisting of colloidal materials, clays and 
gel forming polymers. The silica utiliZed in the suspensions 
of this invention can be micro-silica, ?ne silica ?our, silica 
?our, sand and mixtures of such silicas. 

[0010] The methods of the present invention of cementing 
Well bores are comprised of the folloWing steps. A Water 
silica suspension for preventing cement strength retrogres 
sion is stored comprised of Water, silica and an effective 
amount of a suspending agent selected from the group of 
colloidal materials, clays and gel forming polymers. The 
Water-silica suspension is combined With a cement compo 
sition comprised of a hydraulic cement and Water. Thereaf 
ter, the cement composition including the Water-silica sus 
pension is introduced into the Well bore and the cement 
composition is alloWed to set therein. 

[0011] The 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. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0012] As mentioned above, silica is utiliZed in a variety 
of applications Where it is blended With other materials. For 
example, silica is commonly blended With cement Which 
produces silica dust haZardous to personnel, particularly on 
off-shore Well drilling platforms. To avoid this haZard, silica 
has heretofore been added to Water and the resulting sus 
pension formed has been shipped to the location of use in 
tanks or drums Where they are stored until the silica sus 
pension is needed. HoWever, such Water-silica suspensions 
have heretofore suffered from the disadvantage that they 
develop free Water, settle over time and produce hard cake 
during storage, all of Which require agitation equipment to 
prevent. The present invention provides stabiliZed Water 
silica suspensions Which are highly resistant to settling 
Whereby the suspensions can be stored for long periods of 
time Without agitation. 

[0013] A storable Water-silica suspension of this invention 
Which does not require agitation for preventing the devel 
opment of free Water, settling and the like is basically 
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comprised of Water, silica and an effective amount of a 
suspending agent selected from micro?ne particulate colloi 
dal materials, clays and gel forming polymers. 

[0014] The Water utiliZed to form a storable Water-silica 
suspension of this invention can be fresh Water or salt Water. 
The term “salt Water” is used herein to mean unsaturated salt 
solutions and saturated salt solutions including brine and 
seaWater. Generally, Water from any source can be utiliZed 
so long as the Water does not react With silica or other 

components in cement compositions to Which the Water 
silica suspensions are added. 

[0015] The silica utiliZed in the Water-silica suspensions of 
this invention can be micro-silica, ?ne silica ?our, silica 
?our, sand or mixtures thereof. Micro-silica is amorphous 
silica and has a particle siZe of less than 1 micron. Fine silica 
?our is crystalline silica and has a particle siZe smaller than 
20 microns. Silica ?our is crystalline silica Which is pro 
duced by grinding sand. The particle siZe of silica ?our is 
generally in the range of from about 20 to about 40 microns. 
Sand is also crystalline silica and the sand can have a particle 
siZe in the range of from about 80 to about 500 microns. 

[0016] As mentioned, silica is included in Well cement 
compositions to prevent strength retrogression When the 
Well exceeds about 230° F. Set cement composition strength 
retrogression occurs at temperatures Which cause the ini 
tially formed reaction products in the cement composition to 
be converted to secondary reaction products. The conversion 
causes the set cement composition to decrease in compres 
sive strength and to increase in permeability. Both the 
decrease in compressive strength and the increase in per 
meability are detrimental to the function of the set compo 
sition, i.e., centering the pipe string in the Well bore and 
preventing pressuriZed formation ?uids from entering the 
Well bore. There are tWo high temperature ranges Where 
cement strength retrogression can occur. The ?rst is a 
temperature range of from about 210° F. to about 230° F. 
When the set cement composition reaches that range, the 
calcium silicate hydrate gel in the cement reacts to alpha 
calcium silicate hydrate Which causes degradation of the 
cement. This initial degradation is prevented by the addition 
of either amorphous or crystalline silica to the cement 
composition so that When the composition sets, tobermorite 
is formed Which does not degrade until a temperature range 
of from about 300 to about 320° F. is reached. That is, When 
about 300° F. is reached, the cement composition again 
degrades unless crystalline silica has been added to the 
cement composition Which forms a stable reaction product 
upon setting, i.e., truscottolite or xontolite. Thus, if a cement 
composition Will reach a temperature range of from about 
210° F. to about 230° F., the degradation of the set cement 
can be avoided by including crystalline silica such as ?ne 
silica ?our, silica ?our or mixtures thereof in the cement 
composition. Fly ash and ground blast furnace slag are 
amorphous silica sources that can also be used to prevent 
strength retrogression to at least 300° F. If the cement 
composition Will reach the higher temperature range of from 
about 300° F. to about 330° F., crystalline silica must be 
added to the cement composition to prevent degradation, 
i.e., silica ?our, sand or mixtures thereof must be added to 
the cement composition. Generally, in order to prevent the 
degradation caused by set cement strength retrogression, 
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Water suspensions containing ?ne silica ?our, silica ?our, 
sand or mixtures thereof must be included in cement com 
positions. 

[0017] The silica utiliZed in a Water-silica suspension of 
this invention is present therein in a general amount in the 
range of from about 50% to about 250% by Weight of the 
Water in the suspension, preferably in an amount in the range 
of from about 150% to about 233% and more preferably in 
an amount of about 175%. 

[0018] The suspending agent in the Water-silica suspen 
sion functions to prevent Water separation and settling in the 
suspension during its storage. In accordance With the present 
invention, the suspending agent is selected from ?ne par 
ticulate materials, (less than 1 micron) hereinafter referred to 
as colloidal materials, clays and gel forming polymers. 
Examples of colloidal materials Which can be used include, 
but are not limited to, carbon black, lignite, broWn coal, 
humic acid, styrene-butadiene rubber latexes, polyvinyl 
alcohol latexes, acetate latexes, acrylate latexes, precipitated 
silica and pyrogenic silica (such as an oxidation product of 
SiO2, SiH4, SiCl4 or HsiCl3). Of these, carbon black is 
presently preferred. The clays Which can be utiliZed include, 
but are not limited to, bentonite, attapulgite, kalonite, meta 
kalonite, hectorite and sepiolite. Of these, bentonite is pre 
ferred. The polymers Which can be used include, but are not 
limited to, a copolymer of 2-acrylamido-2-methylpropane 
sulfonic acid and N,N-dimethylacrylamide, carragenan, 
scleroglucan, xanthan gum, guar gum, hydroxyethylcellu 
lose, carboxymethylhydroxyethylcellulose, hydroxypropy 
lguar, Welan gum, acrylic acid copolymers and terpolymers 
and vinyl acetate copolymers and terpolymers. Of these, a 
copolymer of 2-acrylamido-2-methylpropane sulfonic acid 
and N,N-dimethylacrylamide is preferred. 

[0019] One or more of the above described suspending 
agents are generally included in a Water-silica suspension of 
this invention in an amount in the range of from about 0.1% 
to about 100% by Weight of the Water in the suspension. 
When the suspending agent is a colloidal material as 
described above, the colloidal material in poWder form is 
preferably included in the Water-silica suspension in an 
amount in the range of from about 5% to about 50% by 
Weight of Water therein, more preferably in an amount of 
about 30%. When the suspending agent is a clay as described 
above, the clay is preferably included in the Water-silica 
suspension in an amount in the range of from about 0.5% to 
about 8% by Weight of Water in the suspension, more 
preferably in an amount of about 5%. When the suspending 
agent is a polymer described above, the polymer is prefer 
ably included in the Water-silica suspension in an amount in 
the range of from about 0.1% to about 3% by Weight of 
Water therein, more preferably in an amount of about 1%. 

[0020] The methods of cementing a Well bore of the 
present invention are basically comprised of the folloWing 
steps. A Water-silica suspension for preventing cement 
strength retrogression comprised of Water, silica and an 
effective amount of a suspending agent selected from the 
group of colloidal materials, clays and gel forming polymers 
is stored. Thereafter, the Water-silica suspension is combined 
With a cement composition comprised of a hydraulic cement 
and Water. The cement composition including the Water 
silica suspension is introduced into a Well bore and the 
cement composition is alloWed to set therein. 
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[0021] The hydraulic cements utilized in the cement com 
position can be those comprised of calcium, aluminum, 
silicon, oxygen and/or sulfur Which set and harden by 
reaction With Water. Such hydraulic cements include Port 
land cements, poZZolana cements, gypsum cements, high 
aluminum content cements, silica cements, high alkalinity 
cements and slag cements. The cements can be of conven 
tional particle siZes or they can be of ultra-?ne particle siZes. 
Portland cements are generally preferred for use in accor 
dance With this invention. Portland cements of the types 
de?ned and described inAPI Speci?cation For Material And 
Testing For Well Cements, API Speci?cation 10, 5th Edition, 
dated Jul. 1, 1990 of the American Petroleum Institute are 
particularly suitable. Preferred such 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. 

[0022] The Water utiliZed in the cement composition can 
be fresh Water or salt Water. As mentioned above, the term 
“salt Water” is used herein to mean unsaturated salt solutions 
and saturated salt solutions including brines and seaWater. 
The Water is generally present in the cement composition in 
an amount suf?cient to form a pumpable slurry, generally an 
amount in the range of from about 38% to about 56% by 
Weight of cement in the slurry. The components of the 
Water-silica suspension utiliZed in accordance With the 
methods of this invention are the same as those described 
above and are utiliZed in the same amounts set forth above. 

[0023] Apreferred storable Water-silica suspension of this 
invention for use in any of a variety of applications is 
comprised of Water; silica selected from the group consisting 
of micro-silica, silica ?our or miXtures thereof; and an 
effective amount of a suspending agent selected from the 
group consisting of colloidal materials, clays and gel form 
ing polymers. 
[0024] Apreferred storable Water-silica suspension of this 
invention for use in Well cement compositions comprises: 
Water; silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in the 
suspension in an amount in the range of from about 100% to 
about 250% by Weight of Water therein; and a colloidal 
suspending agent selected from the group consisting of 
carbon black, lignite, broWn coal, humic acid, styrene 
butadiene rubber lateXes, polyvinyl alcohol lateXes, acetate 
lateXes, acrylate lateXes, precipitate silica and pyrogenic 
silica present in the suspension in an amount in the range of 
from about 25% to about 100% by Weight of Water therein. 

[0025] Another preferred storable Water-silica suspension 
of this invention for use in Well cement compositions 
comprises: Water; silica selected from the group consisting 
of ?ne silica ?our, silica ?our, sand and miXtures thereof 
present in the suspension in an amount in the range of from 
about 50% to about 250% by Weight of Water therein; and a 
clay suspending agent selected from the group consisting of 
bentonite, attapulgite, kalonite, meta kalonite, hectorite and 
sepiolite, present in the suspension in an amount in the range 
of from about 0.5% to about 8% by Weight of Water therein. 

[0026] Yet another preferred storable Water-silica suspen 
sion for use in Well cement compositions of this invention 
comprises: Water; silica selected from the group consisting 
of ?ne silica ?our, silica ?our, sand and miXtures thereof 
present in the suspension in an amount in the range of from 
about 50% to about 250% by Weight of Water therein; and a 
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polymer suspending agent selected from the group consist 
ing of a copolymer of 2-acrylamido-2-methylpropane sul 
fonic acid and N,N-dimethylacrylamide, carragenan, sclero 
glucan, Xanthan gum, guar gum, hydroXyethylcellulose, 
carboXymethylhydroXyethylcellulose, hydroXypropylguar, 
Welan gum, acrylic acid copolymers and terpolymers and 
vinyl acetate copolymers and terpolymers present in the 
suspension in an amount in the range of from about 0.1% to 
about 3.0% by Weight of Water therein. 

[0027] A preferred method of cementing a Well bore of 
this invention comprises the steps of: (a) storing a Water 
silica suspension for preventing cement strength retrogres 
sion comprised of Water, silica selected from the group 
consisting of ?ne silica ?our, silica ?our, sand and miXtures 
thereof present in the suspension in an amount in the range 
of from about 50% to about 250% by Weight of Water therein 
and a colloidal suspending agent selected from the group 
consisting of carbon black, lignite, broWn coal, humic acid, 
styrene-butadiene rubber lateXes, polyvinyl alcohol lateXes, 
acetate lateXes, acrylate lateXes, precipitate silica and pyro 
genic silica present in the suspension in an amount in the 
range of from about 25% to about 100% by Weight of Water 
therein; (b) combining the Water-silica suspension With a 
cement composition comprised of a hydraulic cement and 
Water; (c) introducing the cement composition including the 
Water-silica suspension into the Well bore; and (d) alloWing 
the cement composition to set. The most preferred colloidal 
suspending agent for use in the above described method is 
carbon black. 

[0028] Another method of cementing a Well bore of the 
present invention comprises the steps of: (a) storing a 
Water-silica suspension for preventing cement strength ret 
rogression comprised of Water, silica selected from the 
group consisting of ?ne silica ?our, silica ?our, sand and 
mixtures thereof present in the suspension in an amount in 
the range of from about 50% to about 250% by Weight of 
Water therein and a clay suspending agent selected from the 
group consisting of bentonite, attapulgite, kalonite, meta 
kalonite, hectorite and sepiolite present in the suspension in 
an amount in the range of from about 0.5% to about 8% by 
Weight of Water therein; (b) combining the Water-silica 
suspension With a cement composition comprised of a 
hydraulic cement and Water; (c) introducing the cement 
composition including the Water-silica suspension into the 
Well bore; and (d) alloWing the cement composition to set. 
The most preferred clay suspending agent for use in the 
above described method is bentonite. 

[0029] Yet another method of cementing in a Well bore in 
accordance With the present invention comprises the steps 
of: (a) storing a Water-silica suspension for preventing 
cement strength retrogression comprised of Water, silica 
selected from the group consisting of ?ne silica ?our, silica 
?our, sand and miXtures thereof present in the suspension in 
an amount in the range of from about 50% to about 250% by 
Weight of Water therein and a polymer suspending agent 
selected from the group consisting of a copolymer of 2-acry 
lamido-2-methylpropane sulfonic acid and N,N-dimethy 
lacrylamide, carragenan, scleroglucan, Xanthan gum, guar 
gum, hydroXyethylcellulose, carboXymethylhydroXyethyl 
cellulose, hydroXypropylguar, Welan gum, acrylic acid 
copolymers and terpolymers and vinyl acetate copolymers 
and terpolymers present in the suspension in an amount in 
the range of from about 0.1% to about 3% by Weight of 
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Water therein; (b) combining the Water-silica suspension 
With a cement composition comprised of a hydraulic cement 
and Water; (c) introducing the cement composition including 
the Water-silica suspension into the Well bore; and (d) 
allowing the cement composition to set. The most preferred 
polymer suspending agent for use in the above described 
method is a copolymer of 2-acrylamido-2-methylpropane 
sulfonic acid and N,N-dimethylacrylamide. 

[0030] In order to further illustrate the storable Water 
silica suspensions and methods of cementing in a Well bore 
in accordance With the present invention, the folloWing 
eXample is given. 

EXAMPLE 

[0031] Silica ?our Was suspended in fresh Water contain 
ing colloidal carbon black in an amount of 177% silica ?our 
by Weight of Water in the resulting suspension. The colloidal 
carbon black suspending agent Was present in the suspension 
in an amount of about 40% by Weight of Water in the 
resulting suspension. The suspension identi?ed as Sample 
No. 1 Was stored and monitored over a period of 6 Weeks. 
That is, the sample Was examined for free Water, settling, 
Whether it Was gelled and Whether it Was re-stirrable to its 
original consistency after 3 days, after 1 Week, after 3 Weeks, 
and after 6 Weeks. The results of these tests are given in the 
Table beloW. 

[0032] In Sample No. 2, silica ?our Was suspended in 
fresh Water containing prehydrated bentonite suspending 
agent in an amount to produce a suspension containing 
150% silica ?our by Weight of Water in the suspension. The 
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bentonite suspending agent Was present in the suspension in 
an amount of 5% by Weight of Water in the suspension. The 
suspension Was stored and the stability of the suspension 
Was monitored after 3 days, after 3 Weeks and after 6 Weeks. 
The results of these tests are also given in the Table beloW. 

[0033] Additional Samples Nos. 3, 4 and 5 Were prepared 
by suspending silica ?our and/or silica sand in solutions 
containing a carragenan polymer or copolymer of 2-acryla 
mido-2-methylpropane sulfonic acid and N,N-dimethylacry 
lamide having a molecular Weight of 500.000 to 2.000.000 
dalton. Sample No. 3 contained 100% silica ?our by Weight 
of Water in the suspension and 50% silica sand by Weight of 
Water in the suspension and a carragenan polymer suspend 
ing agent in an amount of 0.5% by Weight of Water in the 
suspension. Sample No. 3 Was stored ad monitored after 3 
days, after 3 Weeks and after 6 Weeks. The results of these 
tests are also given in the Table beloW. Sample No. 4 
contained only silica ?our in an amount of 150% by Weight 
of Water in the suspension and a copolymer of 2-acrylamido 
2-methylpropane sulfonic acid and N,N-dimethylacrylamide 
in an amount of 0.01% by Weight of Water in the suspension. 
Sample No. 5 contained silica sand in an amount of 226% 
by Weight of Water in the suspension and carragenan poly 
mer in an amount of 0.5% by Weight of Water in the 
suspension. Samples Nos. 4 and 5 Were stored and moni 
tored after 3 days and after 3 Weeks. The results of these tests 
are also given in the Table beloW. In addition, the densities 
of Samples Nos. 1 through 5 Were calculated and the Fann 
dial readings of the samples after preparation Were deter 
mined Which are given in the Table beloW. 

TABLE 

Test Sample Components, Sample No. 

Properties And Stability 1 2 3 4 5 

Water 

Carbon Black, % by Wt. of Water 40 — — — — 

in the suspension 
Bentonite, % by Wt. of Water in the suspension — 5.0 — — — 

Carragenan, % by Wt. of Water in the suspension — — 0.5 — 0.5 

Copolymer1, % by Wt. of Water in the suspension — — — 0.01 — 

Silica Flour, % by Wt. of Water in the suspension 177 150 100 150 — 
Silica Sand, % by Wt. of Water in the suspension — — 50 — 226 

Density2' lb/gal- 1.66 1.62 1.61 1.66 1.75 
Fann Dial Readings at Rheology, 
300-200-100-6-3 rpm 
After Three Days 

Free Water No 
Settling No 
Re-Stirrable Yes 
Gelled Yes 
After One Week 

Free Water No 
Settling No 
Re-Stirrable Yes 
Gelled Yes 
After Three Weeks 

Free Water No 
Settling No 
Re-Stirrable Yes 
Gelled Yes 

141-112-80-32-29 116-86-57-10-8 160-134-101-45-42 300+—285—200-12—11 262-190-112-16-11 

Trace No 1 %3 Trace 
No No No Trace 

Yes Yes Yes Yes 
No No No No 

_ _ _ 1%3 

— — — Slight 

— — — Yes 

— — — No 

4%3 No 2%3 3.6%3 
No No Yes4 Yes 
Yes Yes No No 
No No No No 
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TABLE-continued 

Test Sample Components, 

Properties And Stability 1 

Sample No. 

After Six Weeks 

Free Water No 
Settling No 
Re-Stirrable Yes 
Gelled Yes 

1copolymer of acrylamido—2—methylpropane sulfonic acid and N,N—dimethylacrylamide 
2density Was calculated 
3percent by volume 
4settled silica Was hard 

[0034] From the test results set forth in the Table, it can be 
seen that Sample No. 1 did not develop free Water and 
settling did not occur at any time during the 6 Weeks of 
storage. Further, the suspension Was gelled, but Was re 
stirrable to its original consistency. Sample No. 2 developed 
free Water and Was not gelled, but no settling occurred. 
Sample No. 2 Was re-stirrable to its original consistency. 
Sample No. 3 did not develop free Water, settling did not 
occur and it Was not gelled. The suspension Was stable for 
the 6 Weeks it Was monitored and did not require re-stirring 
before use. Sample No. 4 developed free Water and settling 
occurred after 3 Weeks. Sample No. 4 could be utilized by 
re-stirring after being stored for about 1 Week. Sample No. 
5 developed free Water after 3 days and settling occurred 
thereafter. Sample No. 5 could also be used after storage for 
up to 1 Week if re-stirred. 

[0035] Thus, the present invention is Well adapted to carry 
out the objects and attain the ends 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 encompassed Within the spirit of this invention 
as de?ned by the appended claims. 

What is claimed is: 
1. A storable Water-silica suspension comprising: 

Water; 

silica selected from the group consisting of micro-silica, 
silica ?our and mixtures thereof; and 

an effective amount of a suspending agent selected from 
the group consisting of colloidal materials, clays and 
gel forming polymers. 

2. The suspension of claim 1 Wherein said Water is 
selected from the group consisting of fresh Water and salt 
Water. 

3. The suspension of claim 1 Wherein said silica is a 
mixture of micro-silica and silica ?our. 

4. The suspension of claim 1 Wherein said silica is present 
in said suspension in an amount in the range of from about 
50% to about 250% by Weight of said Water in said suspen 
sion. 

5. The suspension of claim 1 Wherein said suspending 
agent is a colloidal material selected from the group con 
sisting of carbon black, lignite, broWn coal, humic acid, 
styrene-butadiene rubber latexes, polyvinyl alcohol latexes, 
acetate latexes, acrylate latexes, precipitated silica and pyro 
genic silica. 

6. The suspension of claim 1 Wherein said suspending 
agent is a clay selected from the group consisting of ben 
tonite, attapulgite, kalonite, meta kalonite, hectorite and 
sepiolite. 

7. The suspension of claim 1 Wherein said suspending 
agent is a polymer selected from the group consisting of a 
copolymer of 2-acrylamido-2-methylpropane sulfonic acid 
and N,N-dimethylacrylamide, carragenan, scleroglucan, 
xanthan gum, guar gum, hydroxyethylcellulose, carboxym 
ethylhydroxyethylcellulose, hydroxypropylguar, Welan 
gum, acrylic acid copolymers and terpolymers and vinyl 
acetate copolymers and terpolymers. 

8. The suspension of claim 1 Wherein said suspending 
agent is present in said suspension in an amount in the range 
of from about 0.1% to about 100% by Weight of said Water 
in said suspension. 

9. A storable Water-silica suspension for use in Well 
cement compositions comprising: 

Water; 

silica; and 

an effective amount of a suspending agent selected from 
the group consisting of colloidal materials, clays and 
gel forming polymers. 

10. The suspension of claim 9 Wherein said Water is 
selected from the group consisting of fresh Water and salt 
Water. 

11. The suspension of claim 9 Wherein said silica is 
selected from the group consisting of ?ne silica ?our, silica 
?our, sand and mixtures thereof. 

12. The suspension of claim 9 Wherein said silica is 
present in said suspension in an amount in the range of from 
about 50% to about 250% by Weight of said Water in said 
suspension. 

13. The suspension of claim 9 Wherein said suspending 
agent is a colloidal material selected from the group con 
sisting of carbon black, lignite, broWn coal, humic acid, 
styrene-butadiene rubber latexes, polyvinyl alcohol latexes, 
acetate latexes, acrylate latexes, precipitated silica and pyro 
genic silica. 

14. The suspension of claim 9 Wherein said suspending 
agent is a clay selected from the group consisting of ben 
tonite, attapulgite, kalonite, meta kalonite, hectorite and 
sepiolite. 

15. The suspension of claim 9 Wherein said suspending 
agent is a polymer selected from the group consisting of a 
copolymer of 2-acrylamido-2-methylpropane sulfonic acid 
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and N,N-dimethylacrylamide, carragenan, scleroglucan, 
Xanthan gum, guar gum, hydroXyethylcellulose, carboXym 
ethylhydroXyethylcellulose, hydroXypropylguar, Welan 
gum, acrylic acid copolymers and terpolymers and vinyl 
acetate copolymers and terpolymers. 

16. The suspension of claim 9 Wherein said suspending 
agent is present in said suspension in an amount in the range 
of from about 0.1% to about 100% by Weight of said Water 
in said suspension. 

17. A storable Water-silica suspension for use in Well 
cement compositions comprising: 

Water; 

silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in 
said suspension in an amount in the range of from about 
50% to about 250% by Weight of Water therein; and 

a colloidal suspending agent selected from the group 
consisting of carbon black, lignite, broWn coal, humic 
acid, styrene-butadiene rubber lateXes, polyvinyl alco 
hol lateXes, acetate lateXes, acrylate lateXes, precipi 
tated silica and pyrogenic silica present in said suspen 
sion in an amount in the range of from about 25% to 
about 100% by Weight of Water therein. 

18. The suspension of claim 17 Wherein said Water is 
selected from the group consisting of fresh Water and salt 
Water. 

19. A storable Water-silica suspension for use in Well 
cement compositions comprising: 

Water; 

silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in 
said suspension in an amount in the range of from about 
50% to about 250% by Weight of Water therein; and 

a clay suspending agent selected from the group consist 
ing of bentonite, attapulgite, kalonite, meta kalonite, 
hectorite and sepiolite present in said suspension in an 
amount in the range of from about 0.5% to about 8% by 
Weight of Water therein. 

20. The suspension of claim 19 Wherein said Water is 
selected from the group consisting of fresh Water and salt 
Water. 

21. A storable Water-silica suspension for use in Well 
cement compositions comprising: 

Water; 

silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in 
said suspension in an amount in the range of from about 
50% to about 250% by Weight of Water therein; and 

a polymer suspending agent selected from the group 
consisting of a copolymer of 2-acrylamido-2-methyl 
propane sulfonic acid and N,N-dimethylacrylamide, 
carragenan, scleroglucan, Xanthan gum, guar gum, 
hydroXyethylcellulose, carboXymethylhydroXyethyl 
cellulose, hydroXypropylguar, Welan gum, acrylic acid 
copolymers and terpolymers and vinyl acetate copoly 
mers and terpolymers present in said suspension in an 
amount in the range of from about 0.1% to about 3% by 
Weight of Water therein. 
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22. The suspension of claim 21 Wherein said Water is 
selected from the group consisting of fresh Water and salt 
Water. 

23. A method of cementing a Well bore comprising the 
steps of: 

(a) storing a Water-silica suspension for preventing 
cement strength retrogression comprised of Water, 
silica and an effective amount of a suspending agent 
selected from the group of colloidal materials, clays 
and gel forming polymers; 

(b) combining said Water-silica suspension With a cement 
composition comprised of a hydraulic cement and 
Water; 

(c) introducing said cement composition including said 
Water-silica suspension into said Well bore; and 

(d) alloWing said cement composition to set. 
24. The method of claim 23 Wherein said Water in said 

suspension is selected from the group consisting of fresh 
Water and salt Water. 

25. The method of claim 23 Wherein said silica in said 
suspension is selected from the group consisting of ?ne 
silica ?our, silica ?our, sand and miXtures thereof. 

26. The method of claim 23 Wherein said silica is present 
in said suspension in an amount in the range of from about 
50% to about 250% by Weight of said Water in said suspen 
sion. 

27. The method of claim 23 Wherein said suspending 
agent in said suspension is a colloidal material selected from 
the group consisting of carbon black, lignite, broWn coal, 
humic acid, styrene-butadiene rubber lateXes, polyvinyl 
alcohol lateXes, acetate lateXes, acrylate lateXes, precipitated 
silica and pyrogenic silica. 

28. The method of claim 23 Wherein said suspending 
agent in said suspension is a clay selected from the group 
consisting of bentonite, attapulgite, kalonite, meta kalonite, 
hectorite and sepiolite. 

29. The method of claim 23 Wherein said suspending 
agent in said suspension is a polymer selected from the 
group consisting of a copolymer of 2-acrylamido-2-meth 
ylpropane sulfonic acid and N,N-dimethylacrylamide, car 
ragenan, scleroglucan, Xanthan gum, guar gum, hydroXyeth 
ylcellulose, carboXymethylhydroXyethylcellulose, 
hydroXypropylguar, Welan gum, acrylic acid copolymers 
and terpolymers and vinyl acetate copolymers and terpoly 
mers. 

30. The method of claim 23 Wherein said suspending 
agent in said suspension is present therein in an amount in 
the range of from about 0.1% to about 100% by Weight of 
said Water in said suspension. 

31. A method of cementing a Well bore comprising the 
steps of: 

(a) storing a Water-silica suspension for preventing 
cement strength retrogression comprised of Water, 
silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in 
said suspension in an amount in the range of from about 
50% to about 250% by Weight of Water therein and a 
colloidal suspending agent selected from the group 
consisting of carbon black, lignite, broWn coal, humic 
acid, styrene-butadiene rubber lateXes, polyvinyl alco 
hol lateXes, acetate lateXes, acrylate lateXes, precipi 
tated silica and pyrogenic silica present in said suspen 
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sion in an amount in the range of from about 50% to 
about 100% by Weight of Water therein; 

(b) combining said Water-silica suspension With a cement 
composition comprised of a hydraulic cement and 
Water; 

(c) introducing said cement composition including said 
Water-silica suspension into said Well bore; and 

(d) allowing said cement composition to set. 
32. The method of claim 31 Wherein said Water in said 

suspension is selected from the group consisting of fresh 
Water and salt Water. 

33. The method of claim 31 Wherein said colloidal sus 
pending agent is carbon black. 

34. A method of cementing in a Well bore comprising the 
steps of: 

(a) storing a Water-silica suspension for preventing 
cement strength retrogression comprised of Water, 
silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in 
said suspension in an amount in the range of from about 
50% to about 250% by Weight of Water therein and a 
clay suspending agent selected from the group consist 
ing of bentonite, attapulgite, kalonite, meta kalonite, 
hectorite and sepiolite, present in said suspension in an 
amount in the range of from about 0.5% to about 8% by 
Weight of Water therein; 

(b) combining said Water-silica suspension With a cement 
composition comprised of a hydraulic cement and 
Water; 

(c) introducing said cement composition including said 
Water-silica suspension into said Well bore; and 

(d) alloWing said cement composition to set. 
35. The method of claim 34 Wherein said Water in said 

suspension is selected from the group consisting of fresh 
Water and salt Water. 
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36. The method of claim 34 Wherein said clay suspending 
agent is bentonite. 

37. A method of cementing in a Well bore comprising the 
steps of: 

(a) storing a Water-silica suspension for preventing 
cement strength retrogression comprised of Water, 
silica selected from the group consisting of ?ne silica 
?our, silica ?our, sand and miXtures thereof present in 
said suspension in an amount in the range of from about 
50% to about 250% by Weight of Water therein and a 
polymer suspending agent selected from the group 
consisting of a copolymer of 2-acrylamido-2-methyl 
propane sulfonic acid and N,N-dimethylacrylamide, 
carragenan, scleroglucan, Xanthan gum, guar gum, 
hydroXyethylcellulose, carboXymethylhydroXyethyl 
cellulose, hydroXypropylguar, Welan gum, acrylic acid 
copolymers and terpolymers and vinyl acetate copoly 
mers and terpolymers present in said suspension in an 
amount in the range of from about 0.1% to about 3% by 
Weight of Water therein; 

(b) combining said Water-silica suspension With a cement 
composition comprised of a hydraulic cement and 
Water; 

(c) introducing said cement composition including said 
Water-silica suspension into said Well bore; and 

(d) alloWing said cement composition to set. 
38. The method of claim 37 Wherein said Water in said 

suspension is selected from the group consisting of fresh 
Water and salt Water. 

39. The method of claim 37 Wherein said polymer sus 
pending agent is a copolymer of 2-acrylamido-2-methylpro 
pane sulfonic acid and N,N-dimethylacrylamide. 


