Office de la Proprieté Canadian CA 2402699 C 2010/05/25

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 402 699
Findustie Canada Industry Ganada 1R BREVET GANALIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2001/03/26 (51) Cl.Int./Int.Cl. CO04EB 24/02 (2006.01),
S e . CO4B 24/32(2006.01), CO4EB 28/02 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2001/10/11 CO4B 40/00 (2006.01)
(45) Date de délivrance/lssue Date: 2010/05/25 _
(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2002/09/17 KERKAR, AWDHOOT V.. US:
(86) N° demande PCT/PCT Application No.: US 2001/009655 RAZRATI, KATI, US

(87) N° publication PCT/PCT Publication No.: 2001/074733 (73) Proprietaire/Owner:

o W.R. GRACE & CO.-CONN., US
(30) Priorité/Priority: 2000/03/31 (US60/193,9/78)
(74) Agent: SMART & BIGGAR

(54) Titre : ADJUVANT DESTINE A REDUIRE LA FORMATION DE POUSSIERES SUPERFICIELLES SUR DES
STRUCTURES DE CIMENT ET DE BETON

(54) Title: ADMIXTURE FOR MINIMIZING THE PRESENCE OF SURFACE DUST ON CEMENT AND CONCRETE
STRUCTURES

(57) Abregé/Abstract:

An admixture for minimizing or preventing dust on surfaces of cured cement and concrete structures comprises a shrinkage
reducing additive in combination with a fatty alcohol. Cementitious compositions containing the admixture, and methods for
reducing dusting on cement structures, is also described.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02402699 2002-09-17

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
11 October 2001 (11.10.2001)

C04B

(51) International Patent Classification”:

(21) International Application Number: PCT/US01/09655

(22) International Filing Date: 26 March 2001 (26.03.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

60/193,978 31 March 2000 (31.03.2000) US

(71) Applicant (for all designated States except US): W.R.
GRACE & CO.-CONN. [US/US]; 1114 Avenue of the
Americas, New York, NY 10036 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KERKAR, Awd-
hoot [US/US]; 34 Marshall Avenue, Rockaway, NJ 07866
(US). HAZRATI, Kati [CA/US]; 975 Massachusetts Av-
enue #303, Arlington, MA 02476 (US).

(74) Agents: LEON, Craig, K. et al.; W.r. Grace & Co.-Conn.,
62 Whittemore Avenue, Cambridge, MA 02140 (US).

PCT

(10) International Publication Number

WO 01/74733 A2

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CFL,

CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ADMIXTURE FOR MINIMIZING THE PRESENCE OF SURFACE DUST ON CEMENT AND CONCRETE STRUC-

01/74733 A2
-

o (57) Abstract: An admixture for minimizing or preventing dust on surfaces of cured cement and concrete structures comprises a
shrinkage reducing additive in combination with a fatty alcohol. Cementitious compositions containing the admixture, and methods

=

for reducing dusting on cement structures, is also described.



10

15

20

25

30

CA 02402699 2002-09-17

WO 01/74733 PCT/US01/09635

ADMIXTURE FOR MINIMIZING THE PRESENCE OF SURFACE DUST ON

CEMENT AND CONCRETE STRUCTURES
INVENTORS: AWDHOOT V. KERKAR, KATI HAZRATI

Field of the Invention

The present invention relates to admixtures and methods for
improving cementitious mixtures, and more particularly for minimizing or

preventing dust on cement and concrete structures caused by shrinkage

reduction additives.

Background of the Invention

Hydraulic (e.g., hydratable) cementitious compositions, such as mortar
(cement, small particulate, e.g., sand, and water), or concrete (cement, small
particulate, large particulate, e.g., gravel, and water), are used extensively in
forming, either alone as a concrete formation or in combination with other
elements as a mortar and brick formation) architectural structural formations.
These compositions have certain properties that substantially affect their

durability, including shrinkage that occurs during drying and curing of the

cement composition.

Conventional hydraulic cement compositions display a decrease in
volume with setting and drying of the cast composition. Although the
magnitude of the volume decrease is normally small, it is of extreme
importahce. This shrinkage results in cracks and other defects that decrease
the service life and durability of the resultant structure. The cracks provide a
pafh for air to penetrate into the structure, promoting carbonation of the
cement and corrosion of the metal reinforcing bars contained therein.
Further, the cracks provide a means for water to seep into and through the
structure. Such water entry further deteriorates the structure through freeze-

thaw cycling pressures exerted on the cement structure over its life. It is
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highly desired to provide cements and cementitious mixtures that exhibit
high strength and are not subject to deterioration effects due to shrinkage. '

With respect to overcoming the drying shrinkage of cement
compositions (such as concrete ' mixtures), the literature teaches that various
oxyalkylene adducts are suitable for this purpose. For example, US Patent
3,663,251 teaches a shrinkage reducing additives of the general formula
RO(AO)nH, in which R may be a G-Cy alkyl or Cs-Cs cycloalkyl radical, A
may be a C-Cs alkylene radical, and n is 1-10. Other references concerning
shrinkage reducing additives are identified in US 5,603,760. '

The present inventors have discovered surprisingly that oxyalkylene
compounds which provide shrinkage inhibition in cements and concretes
have a tendency to genérate dust particles on the surface o_f the resultant '
cement or concrete structure. This can create an undesired problem, for
example, in applications such as self-leveling concrete or foundations, against
which or upon which coatings.or adhesives are applied to attach tiles, wood
flooring, carpeting, or other surface treatments. The problem is caused by the
dust which tends to defeat the ability of the coating or adhesive to attach to
the resultant structure. Accordingly, the present invention provides a novel
admixture, method, and cementitious composition wherein the formation of

surface dust is prevented or minimized.
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Summary of the Invention

The present invention is directed to a cement admixture, and to a
method of forming a cementitious structure having a surface substantially free of
dust, which is capable of inhibiting drying shrinkage. An exemplary admixture of
the invention thus comprises at least one shrinkage reducing additive and at least
one fatty alcohol. For example, the admixture may comprise (i) at least one alkyl
ether oxyalkylene glycol adduct operative to inhibit shrinking during drying of
cement, the glycol adduct being represented by the formula R'O(AO),H wherein
R! represents hydrogen, a C4-C- élkyl group, or Cs-Cg cycloalkyl group;

O represents oxygen, A represents one or more C4-C4 alkylene adducts (and
preferably AO represents ethylene oxide, propylene oxide, or mixture thereof),

H represents hydrogen, and “n” represents an integer of 1-10 (and more
preferably 1-5); and (ii) at least one fatty alcohol represented by the formula ROH
wherein R’ represents a Cg-Cs; linear or branched alkyl group, and more
preferably a C14-C2; linear or branched alkyl group. Cementitious compositions
comprising the admixture, and methods involving the use of the admixture to

minimize surface dust on cement mixtures, are also disclosed.
In one aspect, the invention provides an admixture, comprising:

(1) at least one shrinkage reducing additive present in an amount no
less than 95.0% and in an amount no greater than 99.99%, based on dry weight
total solids, said at least one shrinkage reducing additive comprising an alky! ether

oxyalkylene glycol adduct represented by the general formula:
R'O(AO)H
wherein:
R’ represents H, a C4-C7 alkyl group or a Cs-Cg cycloalkyl group,
A represents one or more C1-C4 alkylene adducts, and

n represents an integer of 1-10; and



CA 02402699 2009-06-12

66925-617

3a

(it) at least one fatty alcohol present in an amount no less than 0.1%
and in an amount no greater than 5.0 %, based on dry weight total solids, said

fatty alcohol being represented by the general formula:
R°OH
5 wherein R? represents a Cg-Cy, linear or branched alky! group.

In a further aspect, the invention provides a cementitious

composition comprising: a hydratable binder and the above admixture.

In a still further aspect, the invention provides a method for
minimizing dust on the surface of a structure formed from a cement, comprising:
10 combining a cementitious binder, water, and the above admixture, to provide a
hydratable cementitious composition, and allowing said hydratable cementitious

composition to harden.

Detailed Description of Exemplary Embodiments

The terms “cement” and “cement composition” (which is

15 synonymous with “cementitious compositions”) may be used herein to refer to dry
powders as well as to pastes, mortars, grouts such as oil well cementing grouts,
and concrete compositions comprising a hydraulic cement binder. The terms
“paste”, “mortar’ and “concrete” are terms of art: pastes are mixtures composed of
a hydratable binder (usually, but not exclusively, Portland cement, masonry

20 cement, or mortar cement and may also include gypsum, limestone, hydrated
lime, fly ash, blast furnace slag, pozzolans, and silica fume or other materials

commonly included in such cements) and water;
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mortars are pastes additionally including fine aggregate (e.g., sand), and
concretes are mortars additionally including coarse aggregate (e.g., gravel,
stone). The cement compositions tested in this invention may be formed by
mixing required amounts of certain materials, e.g., a hydratable binder (such
as cement), water, and fine and/or coarse aggregate, as may be applicable to
make the particular cement composition being formed.

The term shrinkage reducing agent as used herein means and refers to
admixtures which are wused for inhibiting shrinkage of cementitious
compositions. Preferred shrinkage reducing agents comprise an alkyl ether
oxyalkylene glycol adduct represented by the formula R1O(AO)nH wherein R1
represents hydrogen, a C;-C7 alkyl group, or Cs-Cs cycloalkyl group; O
represents oxygen; A represents one or more C;-C4 alkylene adducts (and
preferably ethylene oxide, propylene oxide, or mixture thereof); H represents

"_ 1

hydrogen, and “n” represents an integer of 1-10 (and more preferably an

integer of 1-5). Examples of such RY groups are methyl, ethyl, propyl,
isopropyl, n-butyl, isobutyl, tertiary butyl, n-pentyl, isopentyl, cyclopenty],
cyclohexyl and the like. The preferred adducts have R groups of Cs-Cs alkyl,
such as propyl, isopropyl, n-butyl, t-butyl, isopentyl and the like. The most
preferred adducts have R! groups of butyl or cyclohexyl group. The symbol

A in the above formula represents at least one C2-Cy4 alkylene group such as,

for example,

~CH,CHz~, —CHyCH,CHa—, —CHCHa—,

|
CHs

CHs

|
—CH.CH; CH, CHz~, —CHCH,CH;—, —C—CH,—

| |
CHs CHs

and the like mixtures thereof; O represents an oxygen atom; n represents an

integer of 1-10 (and more preferably 1-5). The preferred compounds of these
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ether adducts are those wherein R! represents a butyl group; A represents an
ethylene or propylene, and nis 2 or 3. |

The most preferred adduct is dipropylene glycol mono-t-butyl ether
and tripropylene glycol mono-t-butyl ether. Dipropylene glycol mono-

5 tertiary butyl ether has the structure:

CHs

|
CH;—C— O—CHz2—CH-O —CH>~CH~-OH

| | |
10 | CHs CH> CHo>

Such a composition may be used in combination, in further exemplary
embodiments, with dipropylene glycol to further enhance shrinkage
reduction properties. The formula of dipropylene glycol is provided below:

15 HQ-—CHz-CH—-O-—CH.,-—CH—-OH

| |
CHs - CHs

A further exemplary shrinkage reducing admixture is an alkylene

glycol having the formula H-O-R-O-H wherein R is a G through Cio group,

20 and is most preferably hexylene glycol.
Exemplary shrinkage reducing admixtures which are believed suitable

for use in the invention are taught in US Patents 5,413,634 (Shawl et al.);
5,556,460 (Berke et al.); 5,603,760 (Berke et al.); 5,618,344 (Kerkar et al),
5,626,663 (Berke et al.); and 5,938,835 (Shawl etal)).
25 Shrinkage reducing admixtures, which are believed suitable for the invention, are
commercially available from Grace Construction Products under the ECLIPSE® brand name.
Suitably, the shrinkage reducing additive has a weight average molecular weight of

up to 4000.

Exemplary fatty alcohols wuseful in the present invention are

30 represented by the formula
R20OH

wherein R? represents a Cs-Cz linear or branched alkyl group. Such fatty
alcohols are generally known to those skilled in the art and are disclosed, for
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No. WO 95/04008 of Abdelrazig et al. Preferred fatty alcohols, having
from 14 to 22 carbon atoms in their hydrocarbon chains, include myristic
alcohol, cetyl alcohol, stearyl alcohol (octadecanol), arachidic alcohol, all
of which are solids at room temperature. Preferred fatty alcohols include

octadecanol, eicosanol, and docosanol.

In exemplary admixtures of the invention, the shrinkage reducing
additive (e.g., alkyl ether oxyalkylene glycol adduct) are preferably combined
together with the fatty alcohol neat, since the fatty alcohols have low
solubility in water, such that the formation of emulsions is difficult and
unnecessary. The ratio of the shrinkage reducing additive to fatty alcohol
components may be 99.99-95.0%/0.01-5.0%; and more preferably 99.5-
97.0%/0.5-3.0%; and -most preferably 99-98% /1-2%, all percentages based on
total dry weight of the two components in the admixture. An adinixture
comprising the SRA and fatty alcohol may be added to a cementitious
composition in the amount of 0.5-5.0% by wei'ght of cement in the
composition, and more preferably 1-3% by weight. Various conventional
ingredients may also be optionally used. Among the optional employable
ingredients are water reducing agents, preferably superplasticizers, and most
preferably polycarboxylate type comb polymers (a suitable superplasticizer is
commercially available from Grace Construction Products under the ADVA®
tradename). ‘

Other optional ingredients may include conventional hardening
accelerators (such as metal chlorides such as calcium chloride and sodium
chloride, metal sulfates such as sodium sulfate, and organic amines such as
triethanolamine); ordinary hardening retarders (such as alcohols, sugars,

starch, and cellulose); reinforcing-steel corrosion inhibitors (such as calcium
nitrite and/or calcium nitrate, sodiumm nitrate); and conventional water
reducing agents and high-range water reducers (such as lignosulfonic acids

and their salts and derivatives, hydroxylated carboxylic acids and their salts;
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condensation products of mnaphthalenesulfonic acids and formaline,
sulfonated melamine polycondensation products, amines and their
derivatives, alkanolamines, and inorganic salts such as borates, phosphates,
chlorides and nitrates; super plasticizers; and the like). The quantity of such
an optional ingredient or ingredients is usually 0.05-6.0% or more by weight

of the cement.

Preferably, at least one compound or composition capable of imparting
air entrainment to the resultant cement (or concrete) structure is employed.
Optionally, this may be premixed as part of shrinkage reducing
additive/fatty alcohol admixture product, or separately introduced into the
cement or concrete mixture to be treated. Such air entraining agents are well
known, and include, for example, tall oil fatty acids and their esters, gum
resins and rosins, sulfite liquors and the like. The air entraining agent can be
used in amounts sufficient to impart from about 4 to 10 volume percent air
voids (or more) in the resultant cement structure. The exact dosage needed
for a particular agent to attain a particular degree of air can be readily
determined.

Exemplary cementitious compositions of the invention comprise a
hydratable binder (such as Portland cement, gypsum, or any of the other
binders previously mentioned above) in combination with the above-
described fatty alcohol, a shrinkage reduction admixture, and optionally the
conventional ingredients previously identified above.

Particularly preferred cementitious compositions of the invention are
mortars which are used in self-leveling concrete production and processes.
Selt-leveling concrete is made from combining water with a particular dry
mortar mix involving dry cement with “fines” (e.g., limestone dust in
amounts of 15-25% by weight) and optional colorants. The dry mortar and
water are mixed and placed into a shallow mold (form) to form a floor slab. It
is particularly appreciated in these applications to avoid drying shrinkage

and the formation of dust on the surface of the resultant hardened slab.
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The features and advantages of the present invention may be more

fully appreciated in view of the following examples.

Example 1

Mixes of self-leveling floor screeds (shallow slabs) were made using the
following base materials: 17% cement, 20% limestone dust, 63% (aggregate
(0-6 mm sand), and water (all percentages based on total dry weight of mix
materials). Small slabs having dimensions of approximately 5” x 10” x 1.5”
were cast and left uncovered at room temperature to cure. The top surface of
each slab was analyzed qualitatively for dusting after 2, 4, and 8 days after
curing, using a small plastic brush and applying eight strokes at the same
location. The dusting level was rated from “0” (indicating no dry dust) to “5”
(high amount of dust). The results of mixes containing different admixtures
are provided in Table 1 below. Mix 1 contained only a superplasticizer (a
polycarboxylate type sold by Grace Construction Products under the ADVA®
name), and in Mix 2 a shrinkage reducing additive (an alkyl ether oxyalkylene
glycol type of SRA sold by Grace under the ECLIPSE® name). Only the
sample with the SRA showed a significant amount of dust on the surface of
the sample (and this was rated as a “5”). Mix 3 contained a melanine
sulfonate base superplasticizer in combination with the SRA and mix 4
contained a naphtalene based superplastizer in combination with the SRA.
The resultant mixes in 3 and 4 showed both a high level of dust on the surface
of the samples. In Mix 5, a superplasticizer and a modified SRA were used.
The SRA was modified by incorporating approximately 1% by weight of a
fatty alcohol (octadecanol in this case). In Mix 6, just the SRA and fatty
alcohol were combined. The resultant mixes in 5 and 6 were stable (no

segregation), and neither of the resultant hardened samples formed from the

mixes showed dusting.
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Table1
Mix Sample Water SRA Dust | Dust | Dust
reducer/ after | after | after
Superplas 2 4 8
) ticizer | days | days | days _,
1 | Superplasticizer 13.40 - (0) (0) 0)
(ADVA® brand) oz/cwt ’ |
2 | Superplasticizer 13.40 33.4 (5) G) | (5 |
(ADVA® brand) oz/cwt oz/cwt
SRA
| (BCLIPSE®brand) B | |
3 | Water reducer 25.00 334 | N/A | (5) 5)
(Melamine Sulfonate) 0z/cwt 0z/cwt
SRA
(ECLIPSE® brand) . I
4 | Water reducer 26.15 334 | N/A (53 (D) o
(Naphthalene) 0z/cwt 0z/cwt |
SRA
| (ECLIPSE® brand) o o
5 | Superplasticizer 13.40 33.4 © | (0) (0)
(ADVA® brand) oz/cwt oz/cwt
SRA
(ECLIPSE®)
Fatty Alcohol
(Octadecanol (1%)) o o o
6 | SRA - 33 4 (0) (0) (0)
(ECLIPSE® brand) oz/cwt
Fatty Alcohol
(Octadecanol (1%)) o o __I_
Example 2

A turther set of samples were run using varying amounts of

octadecanol, beginning with 0.5% (by weight), and using 1.0%, 2.0%, and 3.0%

amounts respectively, as shown in Table 2 below (See Mixes 9-12).
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Table 2
Mix Sample Water SRA Dust | Dust | Dust
reducer/ after | after | after
Super- 2 4 8 |
i | plasticizer | days | days | days
7 | Superplasticizer l 1340 | - (0) (0) 0) |
(ADVA® brand) oz/cwt | |
No Fatty Alcohol o o o l o
- 8 | Superplasticizer | 13.40 334 (5) (D) (5)
(ADVA® brand) oz/cwt oz/cwt |
I SRA l
(ECLIPSE® brand)
| No Fatty Alcohol B o o - B
9 | Superplasticizer 13.40 ' 53.4 (1) 1) | (1)
(ADVA® brand) oz/cwt oz/cwt
SRA
(ECLIPSE® brand)
Fatty Alcohol
|| (Octadecanol (05%)) | -
10 | Superplasticizer 13.40 33.4 (0) (0) (0)
(ADVA® brand) oz/cwt oz/cwt
SRA
(ECLIPSE® brand) |
Fatty Alcohol
(Octadecanol (1.0%)) B o B o
11 | Superplasticizer ‘I 13.40 | 334 (0) O | (O
(ADVA® brand) oz/cwt oz/cwt |
| SRA |
(ECLIPSE® brand) |
Fatty Alcohol
(Octadecanol (2.0%)) o o - | N
12 | Superplasticizer 13.40 33.4 (0) (0) (0)
(ADVA® brand) oz/cwt oz/cwt
SRA
(ECLIPSE® brand) '
Fatty Alcohol |
| (Octadecanol (3.0%)) | B | _J

amount of a Cs-Cx2 alkyl alcohol, such as octadecanol (stearyl alcohol), results
in preventing dusting in cement samples wherein a shrinkage reducing

additive (SRA) is employed, without undermining the ability of the SRA to

The results are unexpected and novel because the addition of a small

inhibit drying shrinkage of the sample.

10
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It 1s believed that the use of the Cs-Ca2 alkyl alcohols help to minimize
dusting caused by SRA’s in cementitious compositions. Those skilled in the

art may, in view of the teachings herein, vary the size of the chain of the fatty

alcohols and/or vary the dosage amount of the fatty alcohols, to control
dusting levels.

The foregoing examples are provided for illustration only and are not

intended to limit the scope of the invention.

11
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CLAIMS:
1. An admixture, comprising:.

(i) at least one shrinkage reducing additive present in an amount no
less than 95.0% and in an amount no greater than 99.99%, based on dry weight
total solids, said at least one shrinkage reducing additive comprising an alkyl ether

oxyalkylene glycol adduct represented by the general formula:
R'O(AO).H
wherein:
R' represents H, a C4-C; alkyl group or a Cs-Cg cycloalky! group,
A represents one or more C4-C4 alkylene adducts, and

n represents an integer of 1-10; and

(ii) at least one fatty alcohol present in an amount no less than 0.1%
and in an amount no greater than 5.0 %, based on dry weight total solids, said

fatty alcohol being represented by the general formula:
R*OH
wherein R? represents a Cg-Ca; linear or branched alkyl group.

2. The admixture of claim 1, wherein R' and R? represent linear or

branched alkyl groups.

3. ' The admixture of claim 1 or 2, wherein said R? represents a C14-Cos

linear or branched alkyl group.

4. The admixture of any one of claims 1 to 3, wherein, in said shrinkage
reducing additive, AO represents ethylene oxide, propylene oxide or a mixture

thereof.

S. The admixture of claim 4, wherein AO represents propylene oxide.
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6. The admixture of claim 4, wherein AO represents ethylene oxide.
7. The admixture of any one of claims 1 to 3, wherein said shrinkage

reducing additive comprises dipropylene glycol.

8. The admixture of claim 7, further comprising dipropylene

glycol-tertiary-butyl ether.

0. The admixture of any one of claims 1 to 8, wherein said fatty alcohol

is octadecanol, eicosano! or docosanol.
10. The admixture of claim 9, wherein said fatty alcohol is octadecanol.

11. The admixture of any one of claims 1 to 8, wherein said fatty alcohol

has a branched C42-C»» structure.

12. The admixture of any one of claims 1 to 11, wherein said shrinkage

reducing additive has a weight average molecular weight of up to 4000.

13. The admixture of any one of claims 1 to 12, wherein said shrinkage
reducing additive is present in the amount of 99.5-37.0% based on dry weight total
solids of the admixture; and said at least one fatty alcohol is present in the amount
of 0.5-3.0 % based on dry weight total solids of the admixture.

14. The admixture of any one of claims 1 to 13, further comprising a
further admixture which is a water reducer, an air entraining agent, an air

detraining agent or a set accelerator.

15. A cementitious composition comprising: a hydratable binder and the

admixture of any one of claims 1 to 14.

16. The cementitious composition of claim 15, wherein said hydratable
binder is Portland cement, masonry cement, mortar cement, gypsum, limestone,

hydrated lime, fly ash, blast furnace slag, a pozzolan or silica fume.

17. The cementitious composition of claim 16, wherein said hydratable

binder comprises both Portland cement and limestone.
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18. The cementitious composition of any one of claims 15 to 17, wherein

said cementitious composition is mixed with water to provide a self-leveling mortar.

19. A method for minimizing dust on the surface of a structure formed
from a cement, comprising: combining a cementitious binder, water, and the
5 admixture of any one of claims 1 to 14, to provide a hydratable cementitious

composition, and allowing said hydratable cementitious composition to harden.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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