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READY-MIXED SETTING-TYPE COMPOSITION 
AND RELATED KIT 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates generally to ?oWable, 
setting-type gypsum compositions. More particularly, the 
invention relates to a ?oWable, ready-mixed composition 
comprising calcined gypsum and a set preventer, Wherein 
the composition sets When mixed With an activator for the 
reaction of calcined gypsum With Water to form set gypsum. 

BACKGROUND OF THE INVENTION 

[0002] Set gypsum (calcium sulfate dihydrate) is a Well 
knoWn material that is used to make many types of products 
and that is included commonly in many types of products. 
Generally, gypsum-containing products are prepared by 
forming a mixture of calcined gypsum (i.e., calcium sulfate 
hemihydrate and/or calcium sulfate anhydrite) and Water, 
and optionally other components, as desired. The mixture 
typically is cast into a pre-determined shape or onto the 
surface of a substrate. The calcined gypsum reacts With the 
Water to form a matrix of crystalline hydrated gypsum, i.e., 
calcium sulfate dihydrate. It is the desired hydration of 
calcined gypsum that enables the formation of an interlock 
ing matrix of set gypsum, thereby imparting strength to the 
gypsum structure in the gypsum-containing product. 

[0003] In many instances, it is desirable to provide a 
ready-mixed setting-type composition that includes calcined 
gypsum pre-mixed With Water, a set preventer, and other 
additives as desired. These compositions are generally pack 
aged in a container such as a pail, can, bucket, carton, and 
the like so that little or no additional Water is required to be 
added to the gypsum pre-mix for use, for example, at the job 
site. Ready-mixed compositions are designed to prevent 
setting until the user adds an activator for the reaction of 
calcined gypsum With Water to form set gypsum. 

[0004] Ready-mixed compositions are Well knoWn for use 
as joint compounds, commonly used to join abutting Wall 
board or to patch Wallboard. U.S. Pat. No. 5,746,822, for 
example, describes ready-mixed gypsum-based composi 
tions that include non-calcium bearing phosphates as set 
retarders. According to the ’822 patent, tetra sodium pyro 
phosphate provides the most long-lasting set retardation 
effect of the non-calcium bearing phosphates and is used in 
conjunction With citric acid. The ready-mixed compositions 
of the ’822 patent are not fully satisfactory for many 
applications other than as joint compounds because they are 
formulated to be relatively viscous and they have relatively 
loW strength. 

[0005] In addition, US. Pat. No. 5,779,786 discloses a 
ready-mixed joint compound that includes a retarder in the 
form of a polymer composition including acrylic acid and 
acrylamide monomer units. As examples, the ’786 patent 
discloses a copolymer of acrylic acid and acrylamide or a 
blend of a homopolymer of acrylic acid and a homopolymer 
of an acrylamide. The ready-mixed formulations of the ’786 
patent are designed to be relatively viscous to avoid bleeding 
of Water and settling of particulate. The ready-mixed com 
positions of the ’786 patent also do not exhibit suf?cient 
strength for many applications other than joint compound. 

[0006] There is a continuing need in the art for ready 
mixed compositions that are formulated to have loWer 
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viscosity and higher strength than ready-mixed joint com 
pounds. For example, in many applications, it Would be 
desirable to have a ready-mixed composition that is ?oWable 
before activator is added to the composition, and Which 
remains ?oWable for some period of time even after acti 
vator is added, so that the user has suf?cient “Workable” time 
to use the composition for its intended purpose. 

[0007] FloWable ready-mixed compositions Would be 
desirable for use in a variety of interior and exterior appli 
cations, as one of ordinary skill in the art Will appreciate. By 
Way of example, ?oWable ready-mixed compositions Would 
be useful in a number of plaster applications including 
dental applications, building plaster, machinable plaster, and 
the like. For example, dental plaster is useful for casting 
dimensionally accurate reproductions of a portion of an oral 
cavity or extraoral facial structure as a positive impression 
formed from a polymer such as alginate that forms a 
negative impression. In addition, building plaster may be in 
the form of, for example, veneer plaster (e.g., DIAMOND® 
brand interior ?nish plaster, commercially available from the 
United States Gyspum Company) for ?nishing interior Wall 
boards. 

[0008] FloWable ready-mixed compositions also Would 
have use in forming molds made of plaster that are used in 
casting pottery ?gurines and the like using pressure casting 
or slip casting techniques knoWn in the art. In addition, 
ready-mixed ?oWable compositions also Would be useful for 
solid casting applications, such as, for example, statuary and 
architectural pieces such as moldings, as Well as rotational 
casting applications. For example, rotational casting is uti 
liZed to form holloW products, such as, for example, lamp 
posts and the like. FloWable ready-mixed compositions also 
Would be useful in spray applications, including glass ?ber 
reinforced gypsum compositions that may be used in making 
decorative architectural pieces. 

[0009] Accordingly, it Will be appreciated from the fore 
going that there is a need in the art for ready-mixed, 
setting-type compositions that have a relatively loW viscos 
ity so that they are ?oWable, and preferably that remain 
?oWable even after activator is added. It Will be appreciated 
also that there is a need in the art for such a ready-mixed 
composition in Which setting is avoided in the absence of 
activator for a relatively long time such that the composition 
has a long shelf-life. It Will be appreciated further that there 
is a need in the art for such a ready-mixed composition in 
Which the solid particulate in the composition does not settle 
and Where Water does not bleed. The invention provides 
such a ready-mixed composition. These and other advan 
tages of the present invention, as Well as additional inventive 
features, Will be apparent from the description of the inven 
tion provided herein. 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention provides a composition that 
sets When mixed With an activator for the reaction of 
calcined gypsum With Water to form set gypsum. The 
composition comprises Water and calcined gypsum in a 
Weight ratio of Water to calcined gypsum of from about 0.15 
to about 0.5. The composition also comprises a set preventer 
comprising a polyacrylic acid and/or a salt thereof. The 
composition has a viscosity of from about 5,000 centipoise 
to about 48,000 centipoise. The ready-mixed composition of 
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the present invention has a long shelf-life and Will set after 
the mixing of activator thereWith. In some embodiments, the 
ready-mixed composition exhibits suf?cient ?oWability 
even after mixture With an activator to permit the activated 
composition to be applied and formed to a desired shape. 

[0011] The present invention also provides a kit compris 
ing separately packaged components. One of the compo 
nents is a composition comprising calcined gypsum and a 
polyacrylic acid and/or a salt thereof, and, optionally, Water. 
Another component comprises an activator Which, When 
mixed With the composition, alloWs the composition to set. 

[0012] The invention may best be understood With refer 
ence to the folloWing detailed description of the preferred 
embodiments. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0013] The present invention provides a ready-mixed, 
setting-type composition, and a kit comprising separately 
packaged components. The composition comprises Water, 
calcined gypsum, and a set preventer comprising a poly 
acrylic acid and/or a salt thereof. The calcined gypsum can 
be in the form of calcium sulfate alpha hemihydrate, calcium 
sulfate beta hemihydrate, calcium sulfate anhydrite, and 
combinations thereof. One or more additional components, 
such as, for example, plasticiZer, chelating agent, pH modi 
?er, defoamer, foaming agent, reinforcing polymer, anti 
freeZe agent, suspension aid, bactericide, fungicide, and/or 
thickener can be added to the ready-mixed composition of 
the invention, as desired. 

[0014] The composition is “ready-mixed” in preferred 
embodiments so that a user does not need to add Water to the 

composition to use the composition. HoWever, in some 
embodiments, the composition may be dry such that Water 
is added by the user, if desired. Activator is added to the 
ready-mixed composition When it is desired to initiate 
setting of the calcined gypsum to an interlocking matrix of 
set gyspum, typically at a job site. Thus, preferably, a kit in 
accordance With the present invention comprises a ready 
mixed composition packaged separately from the activator. 

[0015] In accordance With the present invention, in the 
absence of activator, the ready-mixed composition does not 
set even over extended periods of time, such that it has a 
long shelf-life. In this respect, the ready-mixed composition 
preferably does not set for at least about 60 days Without 
addition of activator, more preferably, at least about 90 days, 
even more preferably, at least about 175 days, still more 
preferably at least about 1 year. 

[0016] In preferred embodiments, the Weight ratio of 
Water to calcined gypsum in the ready-mixed composition is 
from about 0.15 to about 0.5, preferably, from about 0.2 to 
about 0.35, and even more preferably, from about 0.2 to 
about 0.25. In achieving the desired Weight ratios of Water 
to calcined gypsum, the calcined gypsum preferably is 
present in an amount of from about 50% to about 80% by 
Weight of the composition, more preferably, in an amount of 
from about 65% to about 75% by Weight of the composition. 
The Water preferably is present in an amount of from about 
15% to about 30% by Weight of the composition, more 
preferably, in an amount of from about 20% to about 25% 
by Weight of the composition. 
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[0017] The Weight ratios of Water to calcined gypsum as 
described are particularly desirable because they enhance 
the compressive strength and density of the set composition 
after activator is added and the interlocking matrix of set 
gypsum is formed. In this respect, in preferred embodi 
ments, after activator is added and the composition is set, the 
product has a compressive strength of at least about 1,000 
psi, more preferably, at least about 1,200 psi, even more 
preferably, at least about 1,500 psi, still more preferably, at 
least about 2,500 psi, and even more preferably, at least 
about 3,000 psi. In some embodiments, the compressive 
strength of the product can be about 7,000 psi or even higher. 
The density of the composition after setting preferably is at 
least about 90 lb/ft3 (e.g., from about 90 lb/ft 3to about 130 
lb/ft3), more preferably, from about 100 lb/ft 3to about 130 
lb/ft3, even more preferably, from about 102 lb/ft 3 to about 
110 lb/ft3. 

[0018] In accordance With the present invention, the 
ready-mixed composition of the invention exhibits a rela 
tively loW viscosity such that it is suitably ?oWable. By 
“?oWable,” it is meant that it can be poured into a mold or 
sprayed using a spraying machine. Such flow characteristics 
are achieved When the composition has a viscosity in a range 
of from about 5,000 centipoise to about 48,000 centipoise, 
more preferably, from about 5,500 centipoise to about 
45,000 centipoise, and even more preferably from about 
5,500 centipoise to about 40,000 centipoise. 

[0019] In preferred embodiments, after activator is added 
to the composition, it remains ?oWable. For example, in 
some embodiments, the composition remains ?oWable for at 
least about 0.25 hours after activator is added, more pref 
erably, the composition is ?oWable for a period of time of 
from about 0.25 hours to about 6 hours after activator is 
added, even more preferably, the composition is ?oWable for 
a period of time of from about 0.25 hours to about 3 hours 
after activator is added, and still more preferably, the com 
position is ?oWable for a period of time of from about 0.25 
hours to about 1.5 hours after activator is added. 

[0020] Ready-mixed compositions having the preferred 
viscosities according to the present invention, and Which 
preferably are ?oWable before and after addition of activa 
tor, are suitable for use in any of a number of different 
interior or exterior applications, such as, for example, plas 
ter, spray formulations, solid casting, rotational casting, 
hand lay-up formulations, and the like. Examples of plaster 
applications include dental plaster, building plaster, veneer 
plaster, machinable plaster, and the like. Spray applications 
include, for example, large scale model making and the like. 
Exemplary solid casting applications include statuary, archi 
tectural moldings, and the like. Examples of rotational 
casting applications include holloW articles such as lamp 
posts and the like. Different viscosities Within the preferred 
ranges described herein may be suitable for different appli 
cations, as Will be appreciated by one of ordinary skill in the 
art. For example, hand lay-up compositions preferably have 
a viscosity on the higher end of the preferred range to permit 
their application by hand (e.g., on a horiZontal or vertical 
surface), typically in alternating layers With glass ?ber to 
form a laminated composite. 

[0021] In accordance With the present invention, the com 
position comprises a polyacrylic acid and/or a salt thereof as 
a set preventer. While not Wishing to be bound by any 
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particular theory, it is believed that the polyacrylic acid 
and/or salt thereof acts as a set preventer because the 
carboXyl groups of the polyacrylic acid and/or salt thereof 
bond at nucleation sites on the crystal structure of the 
calcined gypsum. In this respect, the polyacrylic acid and/or 
salt thereof is believed to envelop the calcined gypsum so 
that it cannot react With Water such that hydration is blocked 
and cannot occur. 

[0022] The polyacrylic acid and/or salt thereof can be 
unsubstituted or substituted, for eXample, With an alkyl such 
as ethyl, methyl, and the like. Illustrative of the polyacrylic 
acid and/or salt thereof suitable for use in the present 
invention are polyacrylic acid, polyethacrylic acid, poly 
methacrylic acid, sodium polyacrylate, potassium polyacry 
late, sodium polyethacrylate, potassium polyethacrylate, 
sodium polymethacrylate, potassium polymethacrylate, and 
the like, and combinations or copolymers thereof. A com 
mercial eXample of a salt of polyacrylic acid that may be 
used in the practice of the invention is Tamol 1254, com 
mercially available from Rohm and Haas Company. Pref 
erably, the polyacrylic acid and/or the salt thereof has a 
molecular Weight at an intermediate range of from about 
1,000 daltons to about 4,500 daltons. It is believed that 
polyacrylic acids and/or salts thereof having higher molecu 
lar Weights are less conducive to set prevention because the 
length of the polymeric chains are believed to be too long 
such that they are sterically hindered from coating on 
nucleation sites of the gypsum crystals and inhibiting reac 
tion With Water, While it is believed that loWer molecular 
Weight polyacrylic acids and/or salts thereof are less con 
ducive to set prevention because there are not enough 
carboXylic functional groups to adequately cover the nucle 
ation sites on the gypsum crystal surface and prevent it from 
reacting With the Water. More preferably, the polyacrylic 
acid and/or salt thereof has a molecular Weight of from about 
1800 daltons to about 2500 daltons, even more preferably 
from about 1800 daltons to about 2200 daltons. 

[0023] The desired set prevention, strength, viscosity, and 
suspension of the ready-mixed composition occurs Without 
requiring a polyacrylamide, calcium carbonate, tetrasodium 
pyrophosphate, and/or citric acid. Thus, in preferred 
embodiments, the ready-mixed composition is essentially 
free of polyacrylamide, calcium carbonate, tetrasodium 
pyrophosphate, and/or citric acid such that the desired set 
prevention, compressive strength, viscosity and suspension 
of the ready-mixed composition occurs in their absence. 

[0024] Surprisingly, despite the relatively loW Weight ratio 
of Water to calcined gypsum used in achieving the inter 
locking matrix of set gypsum of desirable compressive 
strength and density, the inventive ready-mixed composition 
can be formulated to achieve the desired ?oWability and loW 
viscosity even though the polyacrylic acid and/or salt thereof 
coats the calcined gypsum particles to form a chemical 
barrier betWeen the calcined gypsum surface and Water, 
thereby preventing formation of calcium sulfate dihydrate 
crystals. In this respect, it is surprising that the How of the 
composition can be enhanced even Where the inorganic 
gypsum particles are coated With the organic set prevention 
agent according to the invention. Even though nucleation 
sites on the gypsum crystals are occupied by the set pre 
venter of the invention, the desired viscosity and ?oWability, 
for eXample, through the use of plasticiZer as discussed 
herein beloW, can be achieved. 
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[0025] When initiation of setting is desired, typically by a 
user at a job-site, activator is added. As such, activator-is 
packaged separately from the ready-mixed composition in a 
preferred kit embodiment according to the invention. It is 
believed that the activator acts to detach the preventer from 
the calcined gypsum crystals so that Water can react With the 
calcined gypsum and setting can take place. As Will be 
appreciated by one of ordinary skill in the art, the type of 
activator that is selected can vary depending upon the 
desired setting time. In some embodiments, a short setting 
time, for eXample from about 1 minute to about 10 minutes, 
is desirable, such as With spray formulations. HoWever, in 
many other applications, a longer setting time, for eXample, 
from about 10 minutes to about 360 minutes, is desired so 
that the composition after activator is added provides suf 
?cient Workable time for the user, as Would be typically 
useful in some applications, such as solid casting, rotational 
casting, hand lay-up, and the like. 

[0026] Thus, in some embodiments, activators are selected 
that provide a short setting time. Examples of such activators 
include, but are not limited to, aluminum sulfate, sulfuric 
acid, hydrochloric acid, sodium hydrogen sulfate, potassium 
hydrogen sulfate, potassium aluminum sulfate, calcium sul 
fate dihydrate, and the like, or combinations thereof. HoW 
ever, in many applications, Zinc sulfate is a preferred acti 
vator because its rate of overcoming the set preventer is very 
sloW but can be increased by additional additives including, 
for eXample, a chelating agent such as an amine chelating 
agent. Thus, the rate of setting can be controlled With the 
selection of a Zinc sulfate activator. The more chelating 
agent that is added, the shorter the resultant setting time. 
Accordingly, the use of a Zinc sulfate activator in conjunc 
tion With an additive such as an amine chelating agent can 
accommodate longer Working times, if desired. 

[0027] The activator is added in any amount sufficient to 
achieve setting of the ready-mixed composition upon addi 
tion thereto in a desired amount of time. For eXample, the 
activator can be provided in an amount of from about 0.5% 
to about 6% by Weight of the ready-mixed composition, 
more preferably, in an amount of from about 3% to about 5% 
by Weight of the ready-mixed composition. In preferred 
embodiments, the activator is provided in aqueous solution. 
For eXample, the activator can be included in the aqueous 
solution in an amount of from about 5% to about 50% by 
Weight of the solution, more preferably, in an amount of 
from about 10% to about 33% by Weight of the solution. 

[0028] Chelating agent optionally can be included in some 
embodiments. For eXample, in embodiments Where Zinc 
sulfate is selected as the activator, chelating agent preferably 
is added to the activator and/or to the ready-mixed compo 
sition, to help control the setting time. In this respect, 
activator comprising Zinc sulfate can be tailored to achieve 
setting in any amount of time from about 5 minutes to about 
360 minutes in accordance With preferred embodiments of 
the present invention. It has been found that adjusting the pH 
of the ready-mixed composition may further control the 
setting time. 

[0029] The chelating agent preferably is provided in any 
suitable amount, such as, for eXample, in an amount of from 
about 0.1% to about 0.5% by Weight of the ready-mixed 
composition. Preferably, the Weight ratio of set preventer to 
chelating agent is from about 1.211 to about 6:1, preferably, 
2:1 to about 6:1. 
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[0030] The chelating agent can be in any suitable form. 
Examples of suitable chelating agents include, for example, 
ammonium hydroxide, triethanolamine, 2-amino-2-methyl 
1-propanol, and the like, and combinations thereof. Amine 
chelating agents are particularly desirable because they 
contain amino groups, Which are basic and thus Will par 
ticipate in acid-base reactions With acidic carboxyl groups 
on the polyacrylic acid and/or salt thereof, thereby assisting 
the Zinc sulfate in detaching the set preventer from the 
calcined gypsum crystals, and thus controlling setting time. 
Preferred amine chelating agents also chelate With divalent 
or trivalent metal ions in the ready-mixed composition, such 
as iron ions that might be present as an impurity, thereby 
inhibiting coagulation and ?occulation of particles and thus 
providing some enhancement of ?uidity. HoWever, in some 
embodiments Where it is necessary to signi?cantly increase 
?uidity to achieve the desired viscosity as set forth herein, 
a plasticiZer Will also be required. It is believed that the 
chelating agent functions by speeding up the action of the 
activator by complexing With the set preventer so that the set 
preventer is inhibited from attaching to the calcined gypsum 
crystals. 

[0031] A preferred amine chelating agent is 2-amino-2 
methyl-l-propanol, such as AMP 95, commercially avail 
able from DoW Chemical Company, because it also acts as 
a pH modi?er. In this respect, preferably, the pH of the 
ready-mixed composition of the invention is from about 5.5 
to about 10, more preferably, from about 8 to about 9, 
especially Where a Zinc sulfate activator is used. In this 
respect, it has been found that shorter setting times are 
achieved at the upper end of the preferred pH range While 
longer setting times are achieved at the loWer end of the 
desired pH range. 

[0032] The ready-mixed composition of the invention can 
be used in both interior and exterior applications. One or 
more additives can be added to the ready-mixed composition 
to facilitate the desired viscosity, and other optional addi 
tives may be added to achieve desired physical characteris 
tics in the ?nal set product, such as, for example, ?exural 
strength, abuse resistance (e.g., chip resistance), Water resis 
tance, ?ame resistance, and the like, or combinations 
thereof. 

[0033] The desired viscosity can be achieved, for example, 
by including one or more plasticiZers in the ready-mixed 
composition. PlasticiZers that are suitable for use in gypsum 
slurries are Well knoWn in the art and any can be selected so 
long as they do not adversely affect any of the other 
ingredients in the composition, as Would be appreciated by 
one of ordinary skill in the art. Preferably, plasticiZer is 
provided to enhance ?uidity and thus inhibits particle ?oc 
culation and alloWs for a reduction in the Water demand of 
the ready-mixed composition While still achieving a desired 
?uidity and viscosity. The plasticiZer, particularly in com 
bination With a reinforcing polymer such as a latex as 
described herein beloW, preferably also increases ?exibility 
and abuse resistance, particularly chip resistance, of the ?nal 
product. 

[0034] An example of desirable plasticiZer is a polyether 
polycarboxylic compound or salt thereof, and the like, or 
blends or copolymers thereof, such as, for example, poly 
ether polycarboxylate, sodium salt. Commercial examples 
of desirable plasticiZer include, but are not limited to, 
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ETHACRYL 6-3070, Which is a polyether polycarboxylate, 
sodium salt commercially available from Lyondell Chemical 
Company, NeWtoWn Square, Pa., as Well as Mel?ux mate 
rials, Which are commercially available from Degussa. More 
than one plasticiZer may be employed in accordance With the 
present invention, as Will be appreciated by one of ordinary 
skill in the art. It is noteWorthy that naphthalene sulfonates 
and melamine formaldehyde resin plasticiZers are less pre 
ferred plasticiZers because they do not suf?ciently enhance 
?uidity When used alone. In some embodiments, the ready 
mixed composition is substantially free of naphthalene sul 
fonates and melamine formaldehyde resin plasticiZers such 
that the desired viscosity according to the invention is 
achieved in their absence. 

[0035] The plasticiZer is present in any amount suitable for 
achieving a desired viscosity, such as, for example, an 
amount of from about 0.2% to about 0.8% by Weight of the 
ready-mixed composition, preferably an amount of from 
about 0.4% to about 0.7% by Weight of the ready-mixed 
composition. 

[0036] Optionally, if desired, Wetting agent, suspension 
aid, and/or thickener can be included in the composition. 
Wetting agents, suspension aids, and thickeners that are 
suitable for use in gypsum slurries are Well knoWn in the art 
and any can be selected so long as they do not adversely 
affect any of the other ingredients in the composition, as 
Would be appreciated by one of ordinary skill in the art. 
Wetting agents enhance Wettability of the ready-mixed com 
position by reducing surface tension such that the solid 
particles can be Wet, While also enhancing the ability of the 
ready-mixed composition to be applied on a substrate sur 
face. For example, the Wetting agent can be in the form of 
nonyl phenol ethoxylate, commercially available as VanWet 
9N9 by Van Waters and Rogers Company, and/or di-2 
ethylhexyl sulphosuccinate, sodium salt, commercially 
available as Hydropalat 875 (also referred to as Nopcosant 
L) from Cognis Corporation. The Wetting agent may be 
present in any amount sufficient to enhance ?uidity. For 
example, the Wetting agent can be present in an amount of 
from about 0.1% to about 1% by Weight of the ready-mixed 
composition, preferably, in an amount of from about 0.2% to 
about 0.5% by Weight of the ready-mixed composition. 

[0037] An example of a suspension aid suitable for use in 
the composition of the present invention is a xanthum gum, 
such as Keltro C 617, commercially available from CPKelco 
Co. The suspension aid is present in an amount sufficient to 
inhibit settling of particulate and bleeding of Water. For 
example, the suspension aid can be present in an amount of 
from about 0.01% to about 0.2% by Weight of the ready 
mixed composition, preferably, in an amount of from about 
0.02% to about 0.1% by Weight of the ready-mixed com 
position. 

[0038] In some embodiments, thickener can optionally be 
added to raise viscosity, if desired. The thickener can be 
provided in the ready-mixed composition directly in some 
embodiments, but can also be separately packaged from the 
ready-mixed composition. By illustration, the thickener can 
be included With the activator in a second package or it can 
be added in a third package separate from both the ready 
mixed composition and the activator. Thickener provided in 
a separate package may be desirable in some embodiments 
Where the user Wishes to adjust the viscosity on-site, as 
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desired. Inclusion of alkaline sWellable thickener directly in 
the ready-mixed composition is particularly desirable at 
higher pH, for example, a pH of 7 or higher, to enhance 
suspension. 

[0039] Examples of thickeners suitable for use in gypsum 
compositions are Well knoWn in the art. For example, any of 
Alco Gums SL-117, L51 1, and L520, Which are acrylic and 
amine type copolymers commercially available from 
National Starch and Chemical Company, BridgeWater, N.J., 
can be used as thickening agents. Alco Gum SL-117 is 
particularly desirable in embodiments Where thickener is 
included directly in the ready-mixed composition, While 
Alco Gums L511 and L520 can be used in embodiments 
comprising separate packaging. If present, the thickener is 
included in the ready-mixed composition in an amount 
sufficient to achieve a desired viscosity. For example, in 
some embodiments, the thickener is present in an amount of 
from about 0.2% by Weight to about 3% by Weight of the 
ready-mixed composition, more preferably, in an amount of 
from about 0.5% by Weight to about 2% by Weight of the 
ready-mixed composition. 

[0040] Defoamer optionally may be added. For example, 
defoamer may be used to minimiZe air bubble formation in 
applications Where the composition is subject to agitation as 
in the case Where the composition, either before or after 
addition of activator, is poured into a mold such as in solid 
casting or rotational casting applications. Such air bubbles 
are undesirable in some embodiments because they may 
cause formation of air voids in the ?nal product, Which 
Would compromise the strength and appearance of the ?nal 
product. In applications Where the composition is not as 
susceptible to air bubble formation, such as spray applica 
tions, defoamer can be excluded from the composition. 
Defoamers for use in gypsum slurries are Well knoWn in the 
art. By Way of example, the defoamer can be in the form of 
DeeFo 542, commercially available from Ultra Additives, 
Inc., Paterson, NJ. DeeFo 542 is a mixture comprising 
petroleum distillates, synthetic Wax, the reaction product of 
silicon dioxide and an organosiloxane copolymer, as Well as 
solvent-re?ned heavy and light paraf?ns. The defoamer can 
be present in any amount sufficient for inhibiting bubble 
formation. For example, the defoamer can be present in an 
amount of from about 0.1% to about 1% by Weight of the 
ready-mixed composition, preferably, in an amount of from 
about 0.2% to about 0.4% by Weight of the ready-mixed 
composition. 

[0041] If desired, foaming agent can be included option 
ally, especially in embodiments Where decreased strength is 
not a concern and Where a loWer density product is desired. 
The use of foaming agents in gypsum slurries is Well knoWn 
in the art, such as described in, for example, US. Pat. Nos. 
5,683,635 and 6,342,284. For example, if present, the foam 
ing agent can be present in an amount of from about 0.1% 
to about 1% by Weight of the ready-mixed composition, 
preferably, in an amount of from about 0.2% to about 0.4% 
by Weight of the ready-mixed composition. 

[0042] In some embodiments, reinforcing polymer is 
included in the ready-mixed composition of the invention to 
enhance Water resistance, abuse resistance, and/or ?exural 
strength Where one or more of these characteristics is 
desirable. Reinforcing polymers useful for gypsum compo 
sitions are Well knoWn and any can be used so long as they 
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do not adversely impact any of the other ingredients in the 
ready-mixed compositions of the invention, as Would be 
appreciated by one of ordinary skill in the art. By Way of 
example, the reinforcing polymer can be in the form of an 
acrylic latex, Which includes polyacrylic acid latexes. Poly 
acrylic acid latexes can be unsubstituted or substituted, 
Wherein substitutions include, for example, an alkyl such as 
methyl, ethyl, and the like. Salts of polyacrylic acids are also 
useful, as Well as blends or co-polymers of any of the 
foregoing. A commercial example of a desirable reinforcing 
polymer in accordance With some embodiments of the 
invention is VF-812 latex (also identi?ed as Forton poly 
mer), Which is a methacrylic type of Water based latex, 
commercially available from Engineered Polymer Solu 
tions, Marengo, Ill. As Will be appreciated by one of 
ordinary skill in the art, other suitable reinforcing polymers 
include, for example, polyurethanes, poly-styrene buta 
dienes, polyvinyl acetates, and the like, or blends or copoly 
mers of any of these. While such reinforcing polymers are 
particularly desirable to include in ready-mixed composi 
tions for exterior or interior applications that bene?t from 
enhanced Water resistance, it is also desirable to include such 
polymers in ready-mixed composition for use in some 
interior or exterior applications Where the reinforcing poly 
mer’s enhancement of abuse resistance (e.g., chip resis 
tance) and/or ?exural strength is bene?cial. 
[0043] If included, the reinforcing polymer preferably is 
present in any amount suf?cient to enhance Water resistance, 
abuse resistance, and/or ?exural strength. In exterior appli 
cations, for example, the reinforcing polymer can be present 
in an amount of from about 30% to about 35% by Weight of 
the ready-mixed composition. In indoor applications, loWer 
amounts of the reinforcing polymer are desirable in embodi 
ments Where ?ammability is a concern. In this respect, 
because the reinforcing polymer may adversely increase 
?ame spread When used in high amounts, the reinforcing 
polymer preferably is present in an amount of about 24% or 
less by Weight of the ready-mixed composition in applica 
tions Where ?ame spread is a concern. 

[0044] While sufficient set prevention can be provided by 
the polyacrylic acid and/or salt thereof, if desired, a portion 
of the polyacrylic acid and/or salt thereof optionally could 
be replaced With one or more organic phosphonic com 
pounds. HoWever, the use of one or more organic phospho 
nic compounds Would not be suf?cient as set preventer 
alone. Thus, While not required, in some embodiments, the 
ready-mixed composition of the invention comprises an 
organic polyphosphonic compound or a mixture of organic 
polyphosphonic compounds. Any suitable organic poly 
phosphonic compound may be included, if desired, as 
described, for example, in US. patent application Ser. No. 
09/557,721. For example, the organic polyphosphonic com 
pound may be selected from aminotri (methylene-phospho 
nic acid), aminotri (methylene-phosphonic acid) pentaso 
dium salt, l-hydroxyethylidene-l,l-diphosphonic acid, 
l-hydroxyethylidene-l,l-diphosphonic acid tetrasodium 
salt, diethylenetriamine penta(methylene phosphonic acid) 
pentasodium salt, diethylenetriamine penta(methylene phos 
phonic acid) trisodium salt, hexamethylene diamine tetra(m 
ethylene phosphonic acid), hexamethylene diamine tetra(m 
ethylene phosphonic acid) potassium salt, and combinations 
thereof. The organic polyphosphonic compound or mixture 
of organic polyphosphonic compounds is present in any 
suitable amount suf?cient to provide the desired set preven 
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tion, such as for example, an amount of from about 0.1% to 
about 0.5% by Weight of the composition. 

[0045] Optionally, in some embodiments, an anti-freeZe 
agent can be provided to reduce the freezing point of the 
composition and to enhance freeZe-thaW stability. Any suit 
able anti-freeZe agent may be used. Suitable anti-freeZe 
agents for aqueous systems are Well knoWn, such as, for 
example, glycol derivatives such as ethylene glycol and 
propylene glycol, as Well as methoxypropanol, chloride salts 
such as sodium chloride and magnesium chloride, and the 
like, or combinations of any of the foregoing. If present, the 
anti-freeZe agent preferably is included in an amount suffi 
cient to reduce the freeZing temperature to a desired point 
and/or to enhance freeZe-thaW stability. For example, in 
some embodiments, the anti-freeZe agent is present in an 
amount of from about 0.1% to about 0.9% by Weight of the 
ready-mixed composition, preferably, in an amount of from 
about 0.2% to about 0.8% by Weight of the ready-mixed 
composition. 
[0046] In some embodiments, a biocide such as fungicide 
and/or bactericide optionally may be included in the ready 
mixed composition of the invention. Examples of suitable 
fungicides and biocides are Well knoWn in the art. By Way 
of example, Troysan 174, commercially available from Troy 
Chemical Company, may be selected as a bactericide, While 
a tributyltin benZoate solution such as Fungitrol 158, com 
mercially available from FritZ Chemical Company, may be 
selected as a fungicide. If present, the bactericide and/or 
fungicide preferably are present in an amount sufficient to 
inhibit groWth of bacteria or fungi in the ready-mixed 
composition. For example, if included, each of the bacteri 
cide and fungicide is present in an amount of from about 
0.01% to about 0.1% by Weight of the ready-mixed com 
position, preferably, in an amount of from about 0.03% to 
about 0.1% by Weight of the ready-mixed composition. 

[0047] It is to be noted that ready-mixed compositions 
according to the invention preferably are packaged so that 
the ready-mixed composition does not come into direct 
contact With a metal container, Which could otherWise 
corrode When in contact With the aqueous ready-mixed 
composition. Thus, in embodiments Where a metal container 
such as steel is used, it is bene?cial to line the metal, for 
example With an epoxy coated liner or other plastic that does 
not adversely interact With the ready-mixed composition. 

[0048] The folloWing examples further illustrate the 
present invention but should not be construed as in any Way 
limiting its scope. The Weight percentages are by Weight of 
the composition, unless otherWise indicated. 

EXAMPLE 1 

Liquid Gypsum Architectural Solid Cast (Interior) 

[0049] A ready-mixed composition suitable for interior 
architectural solid cast applications Was prepared using the 
formulation set forth in Table I: 

TABLE 1 

Ingredient Weight % 

Water 19.20 

Set Preventer (Tamol 1254) 0.48 
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TABLE 1-continued 

Ingredient Weight % 

Anti-freeze Agent (Ethylene 0.96 
Glycol) 
Calcium Sulfate Alpha 76.81 
Hemihydrate (Hydrocal C-base, 
United States Gypsum Company) 
Plasticizer (Ethacryl 6-3070) 0.73 
Wetting Agent (Van Wet 9N9) 0.30 
Wetting Agent (Nopcosant-L) 0.30 
Bactericide (Troysan 174) 0.03 
Fungicide (Fungitrol 158) 0.03 
Amine Chelating Agent (AMP 95) 0.03 
Thickener (AlcoGum SL-117) 0.71 
Amine Chelating Agent (AMP 95) 0.20 
Defoamer (Deefo 542) 0.19 
Suspension Aid (Keltro C-617) 0.02 

Total 100 

[0050] The composition Was prepared by adding each 
ingredient in the listed order into a high shear mixer at about 
800 rpm. Mixing took place for a time of from 5 minutes to 
about 10 minutes per ingredient until each ingredient Was 
properly mixed. The composition had a viscosity of about 
45,000 centipoise. The composition Was packaged in a 5 
gallon pail or 50 gallon drum. The composition had not set 
after three months at room temperature. 

[0051] After addition of set activator, the composition 
could be set in as short as 5 minutes and as long as 120 
minutes depending on the activator type and dosage, as Well 
as mixing intensity. The set composition had a compressive 
strength of 5,000 to 7,000 psi, depending on the activator 
type and dosage. 

EXAMPLE 2 

Liquid Gypsum Architectural Hand Layup (Interior) 

[0052] A ready mixed composition suitable for interior 
architectural hand layup applications Was prepared as 
described in Example 1 With the ingredients set forth in 
Table 2: 

TABLE 2 

Ingredient Weight % 

Water 19.28 

Set Preventer (Tamol 1254) 0.48 
Anti-freeze Agent (Ethylene 0.96 
Glycol) 
Calcium Sulfate Alpha 77.10 
Hemihydrate (Hydrocal C-base, 
United States Gypsum Company) 
Plasticizer (Ethacryl 6-3070) 0.41 
Wetting Agent (Van Wet 9N9) 0.30 
Wetting Agent (Nopcosant-L) 0.30 
Bactericide (Troysan 174) 0.03 
Fungicide (Fungitrol 158) 0.03 
Amine Chelating Agent (AMP 95) 0.03 
Thickener (AlcoGum SL-117) 0.71 
Amine Chelating Agent (AMP 95) 0.15 
Defoamer (Deefo 542) 0.19 
Suspension Aid (Keltro C-617) 0.02 

Total 100 
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[0053] The composition had a viscosity of about 40,000 to 
45,000 centipoise. The composition Was packaged in a 5 
gallon pail or 50 gallon drum. The composition had not set 
after three months at room temperature. 

[0054] After addition of set activator, the composition 
could be set in as short as 5 minutes and as long as 120 
minutes, depending on the activator type and dosage, as Well 
as mixing intensity. The set composition had a compressive 
strength of 5,000-7,000 psi depending on the activator type 
and dosage. 

EXAMPLE 3 

Liquid Composite Architectural Solid Cast 
(Exterior) 

[0055] A ready mixed composition suitable for exterior 
architectural solid cast applications Was prepared as 
described in Example 1 With the ingredients set forth in 
Table 3: 

TABLE 3 

Ingredient Weight % 

Reinforcing Polymer Mix (VF-812) 32.20 
Set Preventer (Tamol 1254) 0.40 
Calcium Sulfate Alpha 67.08 
Hemihydrate (Hydrocal C-base, 
United States Gypsum Company) 
Amine Chelating Agent (AMP 95) 0.32 
Defoamer (DEEFO 542) 0.19 

Total 100 

[0056] It is to be noted that the VF-812 is a 50/50 mix of 
Water and reinforcing polymer. The composition had a 
viscosity of about 5,000 centipoise. The composition Was 
packaged in a 5 gallon pail or 50 gallon drum. The compo 
sition had not set after three months at room temperature. 

[0057] After addition of set activator, the composition set 
in as short as 5 minutes and as long as 120 minutes 
depending on the activator type and dosage, as Well as 
mixing intensity. The set composition had a compressive 
strength of about 2,500-3,500 psi. 

EXAMPLE 4 

Liquid Composite Sprayable Formulation (Exterior) 

[0058] A ready mixed composition suitable for exterior 
sprayable applications Was prepared as described in 
Example 1 With the ingredients set forth in Table 4: 

TABLE 4 

Ingredient Weight % 

Reinforcing Polymer Mix (VF-812) 32.31 
Set Preventer (Tamol 1254) 0.40 
Calcium Sulfate Alpha 67.29 
Hemihydrate (Hydrocal C-base, 
United States Gypsum Company) 

Total 100 
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[0059] It is to be noted that the VF-812 is a 50/50 mix of 
Water and reinforcing polymer. The composition had a 
viscosity of about 5,000 centipoise. The composition Was 
packaged in a 5 gallon pail or 50 gallon drum. The compo 
sition had not set after three months at room temperature. 

[0060] After addition of set activator, the composition set 
in a couple of minutes. The set composition had a compres 
sive strength of about 2,500-3,500 psi. 

[0061] All of the references cited herein, including pat 
ents, patent applications, and publications, are hereby incor 
porated in their entireties by reference. 

[0062] While this invention has been described With an 
emphasis upon preferred embodiments, it Will be apparent to 
those of ordinary skill in the art that variations of the 
preferred embodiments may be used and that it is intended 
that the invention may be practiced otherWise than as 
speci?cally described herein. Accordingly, this invention 
includes all modi?cations encompassed Within the scope of 
the invention as de?ned by the folloWing claims. 

1. A composition comprising: 

a) Water; 
b) calcined gypsum; and 

c) a set preventer selected from the group consisting of a 
polyacrylic acid, a salt of polyacrylic acid, and com 
binations thereof; 

Wherein the Weight ratio of Water to calcined gypsum in 
the composition is from about 0.15 to about 0.5, and 
Wherein the composition has a viscosity of from about 
5,000 centipoise to about 48,000 centipoise, and said 
composition forms an interlocking matrix of set gyp 
sum When mixed With an activator for the reaction of 
calcium sulfate hemihydrate With Water to form set 
gypsum. 

2. The composition of claim 1, Wherein the composition 
is essentially free of one or more of the folloWing: 

i) a polyacrylamide; 

ii) calcium carbonate; 

iii) tetrasodium pyrophosphate; and 

iv) citric acid. 
3. The composition of claim 1, Wherein the composition 

has a shelf life of at least about 90 days. 
4. The composition of claim 1, Wherein, upon addition of 

activator and formation of an interlocking matrix of set 
gypsum, the composition has a compressive strength of at 
least about 1,500 psi. 

5. The composition of claim 1, Wherein the composition 
has a pH of from about 5.5 to about 10. 

6. The composition of claim 1, Wherein the composition 
has a pH of from about 8 to about 9. 

7. The composition of claim 1, Wherein Water is present 
in an amount of from about 15% to about 30% by Weight of 
the composition. 

8. The composition of claim 1, Wherein the calcined 
gypsum is alpha calcium sulfate hemihydrate. 

9. The composition of claim 1, further comprising a 
reinforcing polymer. 

10. The composition of claim 1, Wherein the reinforcing 
polymer is selected from the group consisting of a polyure 
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thane, poly-styrene butadiene, acrylic latex or salt thereof, 
polyvinyl acetate, and combinations thereof. 

11. The composition of claim 1, Wherein the calcined 
gypsum is present in an amount of from about 50% to about 
85% by Weight of the composition. 

12. The composition of claim 1, Wherein the set preventer 
has a molecular Weight of from about 1,800 daltons to about 
2,200 daltons. 

13. The composition of claim 1, Wherein the set preventer 
is selected from the group consisting of sodium polyacry 
late, potassium polyacrylate, polyacrylic acid, and combi 
nations thereof. 

14. The composition of claim 1, Wherein the set preventer 
is present in an amount of from about 0.45% to about 1.2% 
by Weight of the composition. 

15. The composition of claim 1, Wherein the composition 
further comprises a chelating agent. 

16. The composition of claim 15, Wherein the chelating 
agent is selected from a group consisting of 2-amino-2 
methyl-1-propanol, ammonium hydroxide, triethanolamine, 
and combinations thereof. 

17. The composition of claim 15, Wherein the chelating 
agent is present in an amount of from about 0.1% to about 
0.5% by Weight of the ready-mixed composition. 

18. The composition of claim 15, Wherein the Weight ratio 
of set preventer to chelating agent is from about 1.2:1 to 
about 6:1. 

19. The composition of claim 1, further comprising an 
organic polyphosphonic compound or a mixture of organic 
polyphosphonic compounds. 

20. The composition of claim 19, Wherein the calcined 
gypsum is beta calcium sulfate hemihydrate. 

21. The composition of claim 19, Wherein the organic 
polyphosphonic compound is selected from the group con 
sisting of aminotri (methylene-phosphonic acid), aminotri 
(methylene-phosphonic acid) pentasodium salt, 1-hydroxy 
ethylidene-1,1-diphosphonic acid, 1-hydroxyethylidene-1, 
1-diphosphonic acid tetrasodium salt, diethylenetriamine 
penta(methylene phosphonic acid) pentasodium salt, dieth 
ylenetriamine penta(methylene phosphonic acid) trisodium 
salt, hexamethylene diamine tetra(methylene phosphonic 
acid), hexamethylene diamine tetra(methylene phosphonic 
acid) potassium salt, and combinations thereof. 

22. The composition of claim 19, Wherein the organic 
polyphosphonic compound or mixture of organic polyphos 
phonic compounds is present in an amount of from about 
0.1% to about 0.5% by Weight of the composition. 

23. The composition of claim 1, Wherein the composition 
is ?oWable for at least 0.25 hours after being mixed With 
activator. 

24. The composition of claim 1, Wherein the set preventer 
is selected from the group consisting of a polyethacrylic 
acid, polymethacrylic acid, polyethacrylate, polymethacry 
late, and combinations thereof. 

25. The composition of claim 1, further comprising plas 
ticiZer. 

26. The composition of claim 25, Wherein said plasticiZer 
is a polyether polycarboxylic compound, a salt of a poly 
ether polycarboxylic compound, or combinations thereof. 

27. The composition of claim 26, Wherein the plasticiZer 
is a polyether polycarboxylate sodium salt. 

28. The composition of claim 25, Wherein the plasticiZer 
is present in an amount of from about 0.2% to about 0.8% 
by Weight of the ready-mixed composition. 
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29. A kit comprising separately packaged components 
comprising: 

a) the composition of claim 1; and 

b) an activator component. 
30. The kit of claim 29, Wherein the activator component 

comprises one or more of the folloWing: Zinc sulfate, alu 
minum sulfate, sodium hydrogen sulfate, sulfuric acid, 
hydrochloric acid, potassium hydrogen sulfate, potassium 
aluminum sulfate, or combinations thereof. 

31. The kit of claim 29, Wherein either or both of (a) and 
(b) comprises a chelating agent. 

32. The kit of claim 31, Wherein the activator component 
comprises Zinc sulfate and/or calcium sulfate dihydrate. 

33. The kit of claim 29, further comprising (c) thickener. 
34. A kit comprising separately packaged components 

comprising: 
a) a composition comprising calcium sulfate hemihy 

drate, and (ii) set preventer selected from the group 
consisting of a polyacrylic acid, a salt of polyacrylic 
acid, and combinations thereof; and 

b) an activator component; 

Wherein either or both of (a) and (b) further comprises a 
chelating agent. 

35. The kit of claim 34, Wherein the chelating agent is 
selected from the group consisting of 2-amino-2-methyl-1 
propanol, ammonium hydroxide, triethanolamine, and com 
binations thereof. 

36. The kit of claim 34, further comprising (c) thickener. 
37. A composition comprising: 

a) Water; 
b) calcined gypsum; 

c) set preventer selected from the group consisting of a 
polyacrylic acid a salt of polyacrylic acid, and combi 
nations thereof; and optionally, one or more of the 
folloWing ingredients: 

d) plasticiZer, 
e) chelating agent, 

f) pH modi?er, 

g) defoamer, 
h) reinforcing polymer, 
i) foaming agent, 

anti-freeZe agent, 

k) suspension aid, 

1) bactericide, 
m) fungicide, or 

n) thickener; 
Wherein the Weight ratio of Water to calcined gypsum in 

the composition is from about 0.15 to about 0.5, and 
Wherein the composition has a viscosity of from about 
5,000 centipoise to about 48,000 centipoise, and said 
composition forms an interlocking matrix of set gyp 
sum When mixed With an activator for the reaction of 
calcium sulfate hemihydrate With Water to form set 
gypsum. 
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38. A kit comprising separately packaged components 
comprising: 

a) the composition of claim 37; and 

b) an activator component Which, When mixed With the 
composition, permits the composition to set. 

39. A composition comprising: 

a) calcined gypsum; 

b) a polyacrylic acid and/or a salt thereof; 

c) a chelating agent; and 

(d) an organic Polyphosphonic compound or a mixture of 
organic polyphosphonic compounds, Wherein said 
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composition forms an interlocking matrix of set gyp 
sum When mixed With Water and an activator for the 
reaction of calcium sulfate hemihydrate With Water to 
form set gypsum. 

40. The composition of claim 39, further comprising 
Water. 

41. The composition of claim 39, Wherein the chelating 
agent is selected from a group consisting of 2-amino-2 
methyl-l-propanol, ammonium hydroxide, triethanolamine, 
and combinations thereof. 

42. (Canceled) 


