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I nventors: 5 Antonio J. Aldykiewi cz, Jr., Amon Bentur, Neal S. Berke, and
Chia-Chip Qu Field of the Invention The present invention pertains to
additives and adm xtures for hydratable cenentitious conpositions, and nore
parti cul ar IWORW6/atld98 i ves and admi xtures for 1o inpart PEE/UNAA08P34PHpel | ant
properties to cenentitious conpositions. Background of the Invention It is
known to incorporate water repellant materials into hydratable cenentitious
mat er.ial s such as cenent pastes, nmasonry cenents, nortars, and concrete to
achieve a degree of noisture inperneability. A cenentitious conposition
which is inperneable to 15 water and danpness, ideally, may not require the
application of extern i i j h as bitum nous
coatings or waterpr 001(?*1\&"&’&3&1 iﬁpw Ghitiey 6F.Ei‘{éb nt 6,761, 765 B2

(i ssued July 13, 2004), Lu discl ose([:}g%%gul sion adm xture for inparting
wat er repellant, properties to cengn dm xture c [ise a polyner, a
surf act ant, and”ﬂ’%‘f‘gp‘ﬁ fe(’f‘"‘i*?ﬁ?'e 'ﬁ?”#ﬂ’tl"h@%f‘g#‘ﬁe e’GF%gRiaé&ggpé’rs of 20

al i phatic carboxylic acid. The polyner was preferably a | atex polynmer (e.g.,
styrene butadi ene copol yner | atigiiof thedn¥entionct ant coul d i ncl ude any
surfactant capable of enulsifying the hydrophobic material, and nost
preferably was aHe SRIPISRY InHeREPT RefaSy e afitives, and admintwgs ik thydsaiabley t he
emul si fied daydiRNoompbBticHs! ahd I fée dioulH RN bhditiPLS af0 FRRANIrbO Forroul d
evenly distribute 1t tﬁ’roughout the cementifious matrix 25 as well as over

i ts surfoacampating wpier rspellaatipropgstics\ie prreatitiousepmpesitionsnt eri ng and exi ti ng
porous cenentitious structures such as bl ocks, pavers, and retaining wall
units (See Col. 4, H 17-24) Bagkexbuwid éfcthe mméntiethobi c materi al s, however,
were | ong known and used previously. For exanple, US Patents 3,865,601 and
3, 885, 985 di scl disiedmenstnltd ingerporaBOvaterrmppellgntrigatenidls into padraable pereititioss t hat
contai ned a vtvat r-iﬂsol ubl e, vater-re eclelgrg acid co once&gtégchgé o tall oil,
an enul si fi 8T (e O 25 “SAPT R8T JROE 88 %)m%naﬂs’ﬁnsg??lrng P et ar di ng
agent (e. g.degzuof moijure ipeanqabiity) ddcanentitics banpgsttionnehicH is ifpdemeshié to

5,108,511, 1 WO 2806/ 041698 PCT/ US2005/ 034931 ., ., .
15 water and dampness, ideally, may not require the application of externally applied

moisture barriers such as bituminous coatings or waterproofing membrane laminates.

In US Patent 6,761,765 B2 (issued July 13, 2004), Lu disclosed an emulsion

admixture for imparting water repellant properties to cements. The admixture comprised

a polymer, a surfactant, and hydrophobic material in the form of organic esters of

20  aliphatic carboxylic acid. The polymer was preferably a latex polymer (e.g., styrene
butadiene copolymer latex). The surfactant could include any surfactant capable of
emulsifying the hydrophobic material, and most preferably was an ethoxylated
nonylphenol. Lu theorized that mixing the emulsified hydrophobic material into the
cementitious composition would evenly distribute it throughout the cementitious matrix

25 as well as over its surface. This purportedly prevented water from entering and exiting

porous cementitious structures such as blocks, pavers, and retaining wall units (See Col.
4,11. 17-24).

Emulsified hydrophobic materials, however, were long known and used

previously. For example, US Patents 3,865,601 and 3,885,985 disclosed additives

30 comprising oil-in-water emulsions that contained a water-insoluble, water-repelling acid
component (e.g., tall oil, an emulsifier (e.g., a salt of such an acid)) and a setting time

retarding agent (e.g., sucrose). As explained in the background of US Patent 5,108,511,



this additive was dispersible in water formso that the risk of overdosing
could be mnimzed. Further, the additive was provided in a formthat

al | oned addi tional optional conmponents, such as air-entraining agents, to
be included. An inproved enmul sion additive, as described in US Patent

4,375, 987, waeaove41698ncl uded an enul sion stabilizer 5 (ePgT/US00§034831l ). The
stabilizer, as is now well known, prevents oil-in-water enulsions from

br eaki ng down. when exposed to freezing tenperatures during shipping or
storage. (See e.g., US 5,108,511 at colum 2, lines 11-23). In US Patent
5,108,511, Wegland observed that oil-in-water enul sions were unusable when
t hey broke down...Even en st.abiljzer | ycaql y (nh 10
Such aqueou SR ves TR & o (B 3 e 3R gk 3, el D b

t enper at ur emininieéd. Fuirther, techdiiting wheprovitldusin refbrne yhat allogved Bidisional optionkle expr ess
pur pose of increasin wor kabiljty, plasticity, an oard life in.nortar
cenent, W eQMRARF Sy ég@k &8 aérﬁe“ga’&f‘{gi (’7é§ngt &%ﬁ’ec%‘ﬂlﬂa‘?dg dTRHV c?‘fnugsﬂoélari c acid
(e.9., cal ciunvs!Raleddrded 3h WY PAEALSEITO8Y,urthé ifiSlhded &I amdisidg sedfiRahydr at e,
an ethylenic glycol selected fromnono-, di-, tri-, and 15 tetraethyl ene

gl ycol s, ar(@-8c & glypobs eThet sidbilizepipg is pevy Well kagwe, prgvenisapibil-VAtBHepylsipRsat i ng t he
Sstearic aci . Il et i

saponifiedjﬁ%?g a%g t%@?ﬁﬂgﬁfmgg c?ﬁﬁ?ag%ggkg?gy&ﬁggﬁggé g%ﬁﬁé?%@%lized in
t he i ndust r(fed ag., §% B 08,b hipat columayy linésdd-Bhsed, wat er-repel | ancy enhancer,
added during the intergrinding process for nmaking cenent 20 fromclinker, is
comrerci al |y ava [UfbPateiitr 5408 He dVicgland pbrstved rth#r aittinewater Ganlsionsigere USA,
under the tradena E(r) . cal cj .Stearate. su i rovi ded
" the. for negpeSE e REYIRG il myh SRUE AL RAE & BYRUEDELGR B
aqueous i arsutlefagueoss sysiemee rthe amuisionvanldablesk dowm dieaoeeitreder teimpeaatureadenane

DARAPEL(r) .. To i.nprove upon the priqar a ter repellency technology, the
oy eeont 1 n/umeieb asiiSng B dheitaP efihe * Ths s She Pl oitebe HRERGHE o
aqueous  sol wéRdbility,Zpl¥¥cf) Aol 6 A e RGhok2RReht) $i8ddnd Sopdmed ¥n addifite

I nvention The present invention provides _a novel conposition fqr enhancing
wat er  repehttesorprised & sHbRE steprits 8Fd (o8 e FAHIM Ee5rte ctlwminymgstearate)y a set

cenmenti ti OUg R IchdbRydrdtl, an BBP¥niE g5l écected ROREUndddAl dl-NarilTOkR( Ur €
perneability in such cenentitious materials can be |owered to the point at

whi ch ams exteteetiniang ghicplsi and oplnlesersthsnf Theysteasigtsklh 2 paponified by heating the

stearic acid and lime powder.

The use of oil-in-water emulsions and saponified metal salts (e.g., calcium
stearate) has been commercialized in the industry for some time. An emulsion-based,
water-repellancy enhancer, added during the intergrinding process for making cement

20  from clinker, is commercially available from Grace Construction Products, Cambridge
USA, under the tradename HYDROPHOBE®. A calcium stearate suspension, provided
in the form of finely ground calcium stearate powder, dispersed in an aqueous cartier, is

commercially available from Grace under the tradename DARAPEL®.

To improve upon the prior art water repellency technology, the present inventors

25  propose to avoid the use of aqueous emulsions or aqueous solvents.



menbrane is elimnated, thereby achieving a reduction of materials and | abor
expense. Novel conpositions of the invention nay be conbined with a cenent
or cenentitious material such as concrete, either as an additive (e.g.,
during intergrinding of 10 clinker to produce cenent) or adm xture (e.qg.,
to fini shedvaesndiedsortar, or concrete) in a |iquid-dirgmarseosiososiorm This
favors accurate, controllable, verifiable dosage anobunts. Exenplary
conpositions of the invention conprise: a solute portion having at |east
one hydrophobic nmaterial operative to enhance water repellency in a
cenentitious material; and a non-aqueous solvent portion having at |east
one glycol ether, which is 15 preferably operative to inhibit drying
shrinkage in a cenmentitious material; said solute and solvent being present
in said conposition in a ratio_of 95:5 %o 5:95; said solute and solvent

portlons bei ng ni xed un|fornty—#@§@ﬂﬂ¥;4ﬂﬂ¥4ﬂL¥orn1of a nonaqueous sol ution

in the formof an enul siagn mhergﬁn water is present as a .non-continuous
phase It is priofcPreat apvention PIRERs op MOBEL CAMPOSItOR 195 SHBACIRE (Y& r ai ni ng

and non- sapepifehdtin 2RefC GRYGEY COBRSdohntreRs afdl oth&ecdnithBfidus GRatéHads. NBL
i ntended to achieve oi | -1 n-wat er enuI5|ons but rather are intended to be

used i n § hemanyreasestit isdwne aiube wisiire permeability éhanch icomentitieus mpistiglacay | s
present only t’o%ve?ed“wﬁu% gBinP%QUv%hlE’mﬁeextérH&% hé\t;; ré{a‘,sﬁﬁg;fc%au agy be
s oft en u |

avoi ded. Surfactant entrain too much  ai ars and
concr et es. mémbrauggh eliminated, gheretyrashisving f reduetiongf oratetialstand baboeekpensef i ne

m cr o- bubbl es, can 25 bestow freeze-thaw durability to nortars and
concretes, air [Novel sompusiionared theoiniingin meay be ehbinedpagh agewaye @y whi ch

noi sture can etrat s_beli that t ese vent Lon rovi des
Dot tor o v bulpERE MEralihen B Sfiatefe: et S AP €7 Slne ilEEANIEROP T Or
t hat deﬁDamﬂmkmhepﬁdd&dwnﬁnWEkaﬁﬂﬁ @Q&)Eﬁﬂkwszﬂﬁﬁzﬁﬁﬁﬁ@draﬁhewpﬁesent

i nvention a cert, onyenti ona dro | s to be enpl oyed
For use T n T E RS Bls it | 10 (ROR BIELs PRRIabIE YA AL SR AR e
mat eri al s t hat 15 Breferabl non r en ra|n| |n nﬁhf . g na be
acconpl i shed by EXgPRlagi camRpstings pY dBYFS ?Ibc?fﬁ]t i &)5QIufR pIfipR havipg 3

non- aqueousiehst ahe Iilyc&gjhbble mat&Re op&rativeTo RAIRhEE ﬁbdeyrefpeltaht:y $1£8 cOféntifibudTor €
shrinkage reduci ng adm xtures, such as certain col ethers, as will be

further di sBaisBRIANder BYhaGUeRS SOTYens PRrBeRNATARS ?Hrte‘tﬁ 0By elye) eihfd YRRk iqueous
sol vent & ﬁZ%{%fgglblgtnoﬁraltl% &?tnhlﬂl@m;ﬁtgasttﬂﬁl&gé RRIckinbMitloRs 9fteridl dail| sbiptNat es the

need for rage in col
and solvent being present in sa1d composition in a ratio of 95:5 to 5:95; said solute and

solvent portions being mixed uniformly together in the form of a nonaqueous solution or
in the form of an emulsion wherein water is present as a non-continuous phase. It is

preferred that the hydrophobic material be non-air-entraining and non-saponified.

20 Because compositions of the invention are not intended to achieve oil-in-water
emulsions, but rather are intended to be used in the form of nonaqueous solutions or
emulsions wherein water is present only as a non-continuous phase, the use of surfactants
can be avoided. Surfactants often entrain too much air when used in mortars and
concretes. Although a certain amount of air, when distributed as fine micro-bubbles, can

25  bestow freeze-thaw durability to mortars and concretes, air levels which are too high may
lead to passageways by which moisture can penetrate. It is believed that the present
invention provides better air level management in cementitious materials without

requiring that defoamers be added.



environments. This is a trenendous advantage when conpared with prior art
wat er 10 repellant systens that were based on conventional enul sions or
aqueous suspensions. For exanple, exenplary hydrophobic naterials believed
to be suitable for use in the present invention include an aliphatic

car boxyl i c V@ RM604163|t or ester thereof, a fatty aci dPEA/US0065/08831 he ester
thereof, a natural or synthetic wax, a natural or synthetic oil, a silicone
conpound, a silane conpound, a siloxane conmpound, a napht hal ene conpound, 15
a nmel am ne conpound, a dicarboxylic acid or the salt thereof, or a mxture
of any of the foregoing. Especially preferred hydrophobic materials

(sol ute) contem%%gltpni for u 'al'i‘o&sh@ert n%%o%‘ﬁgﬁaeliﬁawﬁﬁi% %;arrt)érﬁ E%dose such as

butyl stearate a mxture erred glycol
et hers (solempidyed |fm: hsedﬁn ﬁhbdldiymg) capsititings) gonymsitions, mtl ytheset Weuld ZﬁbluédBPTB)

di (oxypr opyl col | et.her, (DPNB m_xt wre t he

sol vent nmfnag?ﬂf%%gtll}%tr?é? pief qrgpégﬂ%alé’e? ot ’?:aifﬂrgrﬂbﬁ Ted eé“ﬁ“’ﬁ’?ﬂ‘ da by

di (oxypropydigewingl the ﬁ&dro;lﬂ}BB@)matéﬂleﬂQHh‘ﬁﬂ:leh QNHhGiquenk hﬁEIdE@nerOdSnenmxﬁ ure
thereof. A further detail ed description of exenplary solutes (hydrophobic

mat eri al’s) PAFfErablysPwRHites ope BEWOE?sShﬁPWBFedéFIH%P%‘)‘D‘F‘EeSpF% yegieerarter. 25

By avoi di ngbﬂ;epseay@glggfﬁlﬁelrafsgﬁsé@egeqna@@;tl on, the conpositions of the
invention wll realize several advantages. First, nmanufacturers can avoid

the additional s{gP ok H&Ho‘he‘éffé%[utﬁ%ﬁ“ﬁorﬁ&h%e@lﬂ“@&b‘éﬂef@s'&l&' @0 PMargbSper sion
as well as the costs of surfactants and stabilizers. Further, thé cost of

shi ppi ng wettoperathegt stabilityt iangeeand ebiminatek thé neerd forghieded stospagl w eeldern

suspensi on de e .t h t el content,
3 V0 2006/ CHTEUENEET TRSI0E oA UqTR s WhirecnteLplh e W 0N BT
be | essithosppdlaiiisgsttros thatorare basedomlcaivbrgional mulsoms gaajusoms. suspendionst her

exenpl ary conpositions of the invention, one or nore conb pol yner

super pl asti ci zelFsr example, asengidry (hyorpphdbyd reatesialt heliegedats Hersitable fortubeinart, may
be 5 addinbgnall cor pona ed o and

- CEene ti
i nprove wor Bi°PS r%}ng} oflluﬂl I ta§l glph?t}‘? a@@’r‘iﬂc acfc#(gussaftcozf)ﬁ%%rstﬁ?ﬁe%taa f ile such
super pl ast i gidz&rf salt R yhel d31edlthepeof, a Adtil oresynthetic Whx,waiatural ortsyhthetiesigra hel ess
preferred that conposi of the nvention be ubstantjally devqid of
water, e.g. ?11‘108% SOTPRPYA 3“53’%% ’&SSP’&HSBP‘?P‘P“@ES ﬂg‘ﬁ' SFYPPOUE al
vol une. 15 a melamine compound, a dicarboxylic acid or the salt thereof, or a mixture of any of the

foregoing.

Especially preferred hydrophobic materials (solute) contemplated for use in the
invention include fatty acids such as butyl stearate, butyl oleate, or a mixture thereof;
while preferred glycol ethers (solvent) include di(oxypropylene)glycol-t-butyl ether

20 (DPTB), di(oxypropylene)glycol-n-butyl ether (DPNB), or a mixture thereof. The
solvent may additionally include a low molecular glycol such as di(oxypropylene)glycol
(DPG), di(oxyethylene)glycol (DIEG), or mixture thereof.

A further detailed description of exemplary solutes (hydrophobic materials) and

solvents (such as glycol ethers) is provided hereinafter.

25 By avoiding the use of a large water portion, the compositions of the invention
will realize several advantages. First, manufacturers can avoid the additional step
required for making the aqueous emulsion or dispersion as well as the costs of surfactants
and stabilizers. Further, the cost of shipping water that constitutes the bulk of the aqueous

emulsion or suspension will be decreased. Furthermore, with little or no water content,



10 The present invention also concerns nethods for enhancing water
repellency in cenentitious materials, and al so concerns cenentitious

mat eri al s containing the above- described water repellency enhancing
conpositions. O her advantages and features of the invention are described
her ei naf t er WOR00404996/ 041698 PCT/ US2005/ 034931 Det ai | eetides6osiopiozpn of
Exenpl ary Enbodi ments The i nventive conpositions of the invention, as

previ ously described, are useful as additives or adm xtures for nodifying
cements and cenmentitious conpositions and 5 materials. The present
invention thus also pertains to cenentitious materials and nmethods for

enhanci ng ter ellency in them nt| us co sition" or
"cenentiti c?fﬁ?@&oa? "or}aé‘ n’&)v/e%l@n ggﬂ%e hlgﬁsfrer%ﬂsr’lté fretd; h@g rfanta’é geabl y,

i ncl ude anehi¢rBérginidnts. Not only to "cenents” but also to pastes (or
slurries), nortars, and grouts, such as oil well cenmenting grouts,

shotcrete, and ﬁlofuﬁﬁéiCdkexhﬁlaﬁyOémip%hlhbﬁrk&’ RO HiRErhtfn) BnePorl Miéke A inb Gpoby@iiBz Nt

bi nder. The terns " " and "concrete" are ternms of art: pastes
are nixtur é@eﬂé‘ﬁﬁ@é@‘é} élfchaawe}Yéqxabli%lene() ofYPERy @6 akioma) it Ao 3t INHI B

(usual Iy, Q&Hltl(ﬂ'ﬁh}' %ﬁip'dﬂﬂtéﬂ%)}{owg Ghd %Qt@ﬁto%%%mtlmﬂﬁ ovec\ﬁgfﬁﬁ&htlyl\@r tar
cenent, and/or gypsum and may al so 1 nclude |inestone, hydrated

pozzol ans sﬂutdlrtyazf the yemgmtlamﬁqmpoglﬁlamumledu@ amerpﬂastmam% mlyagvolmaaakaol in,
rice hull ?ﬂ gunqn w%{er 1{.:1% %e%el%s %thl%d er' as1 101% m{' n¥eﬂt%ﬁ gded in
such cenent’s ar s pas e Ad Al udirng fine
aggregate (sﬂ:sgmnallsadediud oﬁmdtefoa)gmplbatthﬂi 35%.laﬂd mbl‘dlﬁbﬁreﬂiﬂd]leﬂsl tbaral 3% biyncl udi ng
coarse aggre ate (e.g., crushed rock or gravel). The cenentitious materials
descri bed HRY nvention are forned by m xi ng required anounts of
certain materia draulic cene er, and fine and/ar coarse
50 2901 gat oAb Bk i eHHR A SopferiuE R s {op aRtaPe R et el e
conposi t i OReméritiagknhieals, dnb ldoedofitenizedBhiRhtitiois ynadrials dontliniiethen@ovef er to
cal cium al um nate cemsnﬁFrl hydr at.abl e al uym na, hydratabl e dPIg}rﬁn num oxi de,

col | oi dal §piopeed watey yepe) wlel@ncm&ﬁgﬁ&smnsl Pthea afvatages andplspres cenent
and pozzol psnastibr'st ABRAbICREGhABOVE. The water-to-cement (WC) ratio used
in meking cast or spray-applied 25 cenmentitious mxtures is not believed to
be critical to achieving optinmal water repellency properties, although a
suitable WC ratio could be fromabout 0.25 to about 0.60. It is desirable
to mnimze the anount of water needed so as to consolidate, and to avoid




deformties in, the structure formed by the cenentitious mxture. 6 WO

2006/ 041698 PCT/ US2005/ 034931 Wien used as adm xtures for nodi fying cenent,
concrete, or other cenentitious material, the conpositions of the invention
may be conbined with hydratable cenent binder material before, during, or
after addi WOM06P416%8% er. Alternatively, the inventive &@EFIB26NPHAY can be
added as an interground additive during the manufacturing process 5 wherein
clinker is transforned into hydratable cenent. Exenplary conpositions of the
invention may be generally described as non- aqueous sol utions having at

| east one solute and a non-aqueous solvent present in aratio of 95:5 to
5:95, and, nore preferably, 70:30 to 30:70. Preferably, the solute and
solvent portions are mxed uniformy together to forma non-enulsion liquid

solution. Mdire 10 pref ge@ﬁie\imégﬁtﬁ)‘ﬁ'o‘f e Brlbofifsdtis | N the conposition

in an anount of 70 to 'y wer ght solids in the
conposition; 0, t Ofre 30esh0 70
percent based olr?hfgtl)%‘gﬁm%e‘li \gﬁﬁgm%y%e c%@%ﬁt?soﬂ}?w@fﬁ%%edhﬁrgeb{;lobl c
materi al s casrﬂdélwesadnecﬂnﬂmturasstbr modifyieg iceraents puxh cémenititiohes cdmyptositions aglt | i mi t ed
to aliphatic (San cid al L or .ester t her eof fatt id or salt
15 or thSZl S %0@%@5 er%énvegﬁ?ﬂ'tgﬁls %sr°Ps‘?§}WP?1 31% us gaﬁg?ﬁgxé#/mgtﬁ ‘gynt hetic
oi |, a silifopsmhaminpgoostadefelicharie them. | oxane), a napht hal ene conpound, a
mel am ne conmpound, a dicarboxylic acid or the salt thereof, or a mxture

t hereof . The nDShe pir@k ecen&duu&mdbmpdmhincoﬂweefeht@ﬁcﬁxswm@hl”a&mawembwrsel ves
non-ai r-entraini ng when |n or rate QX ?%Ele gcenment it

conposi t i orRETeiRRENRes ntﬁ Fefertp go WCGFIBB‘F%t%‘Ha F‘hf t he

sol vent in Gled Gr ERFriBs), nfortafs Q{deér&ﬁ@laﬁ@x ats@ﬂgmwadlemﬁg t8 shétbretadd nely as
possible to facilitate dissolving of the solute intot e sol ution. JAmong t he

preferré&y rﬁpaﬁrsﬁshmkosmp%rqompgsmg e hpdraglic cement alPIP‘ﬂﬁ‘iafrlhE temOoRpie’c  aci ds,
salts, or egfgf® &He{:@&fﬁfte afid ter@s BA4t:| ﬁaéleaarérhﬁuﬁémpssédeofg hydftdbRhat i c)

esters of these carboxylic acids or salts. Pretrerably, the organlc ester of
an al i phat i (or bpdriydicy |ccmenidmtier Suspally, dbpé e@emcb@vw Portlaznfe perneat, Meﬂonm a Rl-R2,

or - br anched BERISTAr iR ARUGE cFRLR M iy AE ol Flnodlfydincd B, ' Mo

i ncl ude, bugozzolssoth zisﬁhy sdshchntifor giatdatediblest fodnedt sag, n&taskacﬂinl, ylce:)hlﬂlﬂshj ng oils
(e.g.,  coconut.oi castor oi tall o acid | au | mtate,
by St 1 6 ol S1ich, fnecic b ettt ptoianlys gy, ¥ ik eerilsl hie alifer

“mortars” are pastes additionally including fine aggregate (e.g., sand), and “concretes”

are mortars additionally including coarse aggregate (e.g., crushed rock or gravel). The
cementitious materials described in this invention are formed by mixing required
amounts of certain materials, e.g., a hydraulic cement, water, and fine and/or coarse

20  aggregate, as may be required for making a particular cementitious composition.

In addition, the term “cement” may also include and refer to calcium aluminate
cement, hydratable alumina, hydratable aluminum oxide, colloidal silica, silicon oxide,

magnesia, in addition to Portland cement and pozzolans as just mentioned above.

The water-to-cement (W/C) ratio used in making cast or spray-applied

25  cementitious mixtures is not believed to be critical to achieving optimal water repellency
properties, although a suitable W/C ratio could be from about 0.25 to about 0.60. It is
desirable to minimize the amount of water needed so as to consolidate, and to avoid

deformities in, the structure formed by the cementitious mixture.



7 WD 2006/ 041698 PCT/ US2005/ 034931 Preferred hydrophobic material s include,
but are not limted to, al kyl stearate esters, alkyl oleate esters, and

m xtures thereof. Preferably, the organic ester of a stearate has the
general fornula C17H35000R3 and the organic ester of an ol eate has the
general f OVRRA08/0EI68] CH2) 7=( CH2) 7000R4, wherein R3 and RETAISR005/434931

i ndependently a linear or 5 branched Cl1 to C10 alkyl. A preferred stearate
is butyl stearate, and a preferred oleate is butyl oleate. In particularly
preferred non-air-entraining hydrophobic materials, both butyl oleate and
butyl stearate are used together. Mre generally speaking, exenplary

conposi tions of Qe terial
such as a steara e? %ﬁnﬁd@ r}F}?f;ura e, ce{n%ﬁt?%@p&e W%EH%P@&H”?@I Iéﬁtﬁl c ester,
alinoleic mer@il,,macmopmunns of the mverdion @mayobel combahdd with hfydratablezsindnt or a
salt there or m xt rethereo I, erial is
non-air - en'?o r%deﬁﬂ%ge“% A r%%n%bor 5{1 eelggcﬁn%éaége‘ﬁ%%rt 5{? emégvegg{kgglugvleg@} -
cement nor tedmpoditivhs camnbe added)as anﬁiner@mumbh@diﬁ%yﬂxmglﬁmbhmmﬁahmng@koaes an al kyl

stearate ester, aIk eat.e ester, .or ] Xxture thereof. Mre preferably,
t he hydr%ph‘ﬁlﬁ%“ ﬁpnq?gmﬁaflg}?ﬁ}sfggql e(“§g§ butyl 15 stearate (BS), or a
m xture of thesetwo whi ch nma used i.n a ratio (1 l1to 1:5;
more pref er abl y EX¢TPL éryr%fF‘PR?S’&PXSﬂfogﬂ’defLmEOH Y, err%@% aﬁ?’é’%&ﬁ‘%ﬁ‘?ﬂs % 4 ratio

of 3:1 to Iligheous Gt@tGNs %ﬁﬁn@!ﬂfeﬁh@ bﬁéosomtmwm@ue@m salver é}‘té%@ﬁtliﬁie dtatty acids
as well as their salts. ex | ci um stearate and zinc stearate may

be used, arff 9PHded o4y and, WP@F%‘PM Jo: éQ/&l 10H)- Prefsmbdly the sobuad sobEry from
NORAC, | nc.,A0at Ry m@MRliforhfy, togahér%lfo&a I ﬁcﬁtérﬂmﬁ&d ﬂq&ﬁ%ﬁhom& i's

avai l abl e from Grace Construction Chem cal s, dge, USA, under the
tradenahe Rxefoshly, thr solpleanay hmq&se!pihmﬁue@ornmséman an mymvapgao foritf peErEntat ur al

waxes, suc

synt heti c vr\hfagezlsonﬁa%ﬁa s‘gélglgvggfs{%dﬁ% Iﬁhl%o%l“gﬂgg%c vvaxe?Eé@le%%:eommr cially
avai | abl e fanamoblatvwf G én¥Tpdrsentibaded ort total weighttof ditberoanpesi@ar.bowax(r) . Exenpl ary
hydr ophobi ¢ materials may al so include naturally occurring oils (e.g.,
coconut oil, ca$xemplary hydrephokic mﬁaterialss:mntbmphgpddbr estdy the inventndudydeas wel |

h I hydr.o I
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are compger Cdra;hé ystervtheteah)| 2 ndtim@ahobDeytithefic wax, a natural or synthetic oil, a silicone

compound (silane, siloxane), a naphthalene compound, a melamine compound, a
‘dicarboxylic acid or the salt thereof, or a mixture thereof. The most preferred
hydrophobic materials which are by themselves non-air-entraining when incorporated
into hydratable cementitous compositions. Where the hydrophobic material is
20  incorporated into the solvent in solid form, it is preferable to ground the material as finely

as possible to facilitate dissolving of the solute into the solution.

Among the preferred hydrophobic materials, therefore, are aliphatic carboxylic
acids, salts, or esters thereof, and in particular the organic (e.g., aliphatic) esters of these
carboxylic acids or salts. Preferably, the organic ester of an aliphatic carboxylic acid is

25  represented by the general formula R;-R;, wherein R is Ci2-Cig aliphatic carboxylic acid
ester, and Ry is a linear or branched C;-C,q alkyl. Preferred aliphatic carboxylic acid
esters include, but are not limited to, stearate, oleate, naturally occurring oils (e.g.,
coconut oil, castor oil, tall oil fatty acid), laurate, palmitate, myristic ester, linoleic ester,

and salts and/or mixtures thereof.
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conpounds are available as well fromDow Corning. Still further exenplary
hydr ophobi c materials believed to be suitable for purposes of the invention
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or a cation 10 (e.g., sodium potassium lithium zinc, butyl), and "n" is
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HO(AO " H wherein: A represents a C2 -C4 al kyl ene >%[o_up (such as et hyl ene,
propyl ene,  but Mosheeneralii speaking exanplary sagpositions f e ingention cpwprise 4 t h
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mixture thereof. More preferably, the hydrophobic material is butyl oleate (BO), butyl

15 - stearate (BS), or a mixture of these two, which may be used in a ratio (BO:BS) of 5:1 to

1:5; more preferably, in a ratio of 4:1 to 1:2; and, most preferably, in a ratio of 3:1 to 1:1.

Exemplary hydrophobic materials may also include fatty acids as well as their

" salts. For example, calcium stearate and zinc stearate may be used, and these are

commercially available (both in powder form) from NORAC, Inc. Another example is

20 tall oil fatty acid (TOFA) which is available from Grace Construction Chemicals,
Cambridge, USA, under the tradename RX-901.

Exemplary hydrophobic materials may also include natural waxes, such as
paraffinic wax, ceresin wax, and beeswax. Exemplary synthetic waxes may also be used.
For example, such waxes are commercially available from Dow Chemicals under the

25 tradename Carbowax®.

Exemplary hydrophobic materials may also include naturally occurring oils (e.g.,

coconut oil, castor oil), some of these being already noted above, as well as synthetic oils.

Other exemplary hydrophobic materials are silicones, silanes, and siloxanes. For

example, butyltrimethoxysilane and other silanes are commercially available from Dow



may contain a single type of al kylene ether group or a m xture of al kyl ene
et her groups which may be in block or random arrangenent. Exanples of the
oxyal kyl ene gl ycols are pol ypropyl ene glycol, polyethylene glycol,

pol y(oxyet hyl ene) (oxypr opyl ene) gl ycol and the |like. 5 Exenplary oxyal kyl ene
adducts of WOAem/0¢wh®H|I s which are believed to be suitaldca/dx00503d31 n t he

i nvention can be represented by the formula RO(AO,,,H wherein R is a

hydr ocar bon group, such as a Cl-C7 al kyl or a C5-C6 cycl oal kyl group; A
represents a C2-C4 al kyl ene group, O represents an oxygen atom and m
represents an integer of from1l to about 10. Exanples of such R groups are

hyl , | .. L, i 4= ' B ' DO I,
copent yi » i antide Rttt tiipouhd 43 Wilable o st pRRPETLY

C3- Cs al kylCogniagh as n-propyl, isopropyl, n-butyl, t-butyl and the like. In
vari ous enbodi ments of the invention, is preferred that the R groups be the
same. A is a CgtilCfurthpr éxefipRbyl hydesbhehip natdiplseakevgd aulps suiteldb fapugiobes| ene,

propyl ene and, the |ike, a m res thereof in the sane _chai nd mis an
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enbodi mgnt %glciuhﬁdiéﬁfah’tﬁﬂéne? Sulfohdtep i Deyha@nging byesdumber ti ary-butyl et her
("DPTB"), di(oxypropylene)glycol-n-butyl ether ("DPNB"), or a m xture

thereof, opti ongbthyr ok Dgla.g YAROpREIP W RAR)IGh M@bokylioREd)or the salt thereof.
di (oxyet hyl ene) gl ycol f |G, or, mxture thereof, 20 Exenpl ary conpositions

of the i nvelyeh Batetitle vilf bpve theghpmicaldompult east one  hydr ophobi ¢ material which
could include a stearate, an ol eate, a paturally occurring oil, a laurate,

apalmtate, a BPPSTHERIMME(CHIHO0& c ester, or a salt thereof, or a

m xture thereof; and a glycol ether solvent which,could include (i) an
oxyal kyl enevhsrejm Bl is g Ciz)to £ns allsylyer| alkyiles greupn By andiRyate hyfrogen a1 a 6HBH, gl ycol |

or glycgrol. ;or {i LI L X tihee t 0328 : Tp@gsi tions,
t he at eas(%3 £y ﬁ%&%’d%%%ﬁg%? (}Hﬁlngr{l ’e??&él’lea{:t}g)ﬁpa?id sgs rl]gt;ﬁ% ;/1? ég?ls g%’?gq{ tg(rzls(r?j%ut yl
stearate, amferddedigarhaxglic salhisrdi-serdivm salt pEtemmprepenpifpnndediodic avids havingt her eof |
optionally tﬂ\éttoeruLIQW nol ecul ar wei ght DPG or DIEG These solvents are
especially prererred because they have excel |l ent shrinkage and air

det rai ni ng capawalr.i—b{p s_%@ﬁ:g{ﬁmﬁg_r(ﬁ%_aéégamto hydr at abl e cenentiti ous

m xtures. Hence, preferr ts e operative to detrain air in

cementiti OUdr E%tm%'ié, %1'26% S%thimogﬁz&)sqi%@lgﬁc 5@1‘1%%29 Qg{ tpe?’rﬁj?é& into a glycol
15  ether solvent as follows: 45% DPTB, 450% DPG, 2% DSS, and 8% water (wherein

“DPTB” represents di(oxypropylene)glycol-t-butyl ether and “DPG” represents
di(oxypropylene)glycol.

Exemplary glycol ether solvents believed to be suitable for use in the invention

comprise (i) an oxyalkylene glycol; (ii) an oxyalkylene ether adduct of an alcohol, glycol,

20  or glycerol; or (iii) a mixture thereof. Exemplary oxyalkylene glycols which are believed
to be suitable for use in the present invention can be represented by the formula
HO(AO),H wherein: A represents a C; -C4 alkylene group (such as ethylene, propylene,
butylenes, and the like, along with mixtures thereof, with ethylene and propylene being
most preferred); O represents an oxygen atom, and n represents an integer of from 1 to

25  about 30, and more preferably 1-3. The AO groups in a particular glycol molecule may
be the same or may be different. Examples of such glycols include diethylene glycol,
dipropylene glycol, tripropylene glycol, di(ethoxy)(di(propoxy)glycol and the like.
Further glycols may include polyalkylene glycols (poly(oxyalkylene)glycols) having
molecular weights up to about 1200. The AO groups forming the chain of such glycols



Further exenplary conpositions of the invention nay conprise at |east one
conb pol yner superplasticizer, as conventionally used in the industry, for
improving plasticity, workability, and/or slunp as may be desired. Most
preferred are conb polynmer superplasticizers having pendant

pol y( oxyal k¥Deo®w)jo416g8 oups. Such plasticizers are 5 genergltys2kesmssnz A

sui tabl e superplasticizer is commercially available from G ace under the
tradename ADVA(r). Superplasticizers can be incorporated into conpositions
of the invention, preferably after the solute(s) and sol vent are m xed

t horoughly together, in an anount of 5 to 30 percent based on total weight

of the conposition. Poly(oxyal kyl ene super pl asti ci may, contain a snall
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f
conposi t i oROlYPoRYlEReaslysol, pelzetisdensodycol aioby(eyetbpienpXarantopplsneiplcd mdt ant i al | y
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enhanci ng 6%%9(955{)1 x’f?.rlplﬁ%%?‘@SiRo%’?f‘?/s #a Mstyhedinyls rrapy, Jsapro ’F’??Btgﬁpor ated
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incorporated into the finished cenent, portar, concrete, or other
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In preferred embodiments, the solvent is di(oxypropylene)glycol-tertiary-butyl
ether (“DPTB”), di(oxypropylene)glycol-n-butyl ether (“DPNB”), or a mixture thereof,
optionally with di(oxypropylene)glycol (“DPG”), di(oxyethylene)glycol (DEIG), or .

mixture thereof.

20 Exemplary compositions of the invention therefore comprise at least one
hydrophobic material which could include a stearate, an oleate, a naturally occurring oil,
a laurate, a palmitate, a myristic ester, a linoleic ester, or a salt thereof, or a mixture
thereof; and a glycol ether solvent which could include (i) an oxyalkylene glycol; (ii) an
oxyalkylene ether adduct of an alcohol, glycol, or glycerol; or (iii) a mixture thereof. In
25 most preferred compositions, the at least one hydrophobic material comprises butyl oleate
and butyl stearate, and the glycol ether solvent is DPTB, DPNB, or a mixture thereof,
optionally with low molecular weight DPG or DIEG. These solvents are especially
preferred because they have excellent shrinkage and air detraining capabilities when
incorporated into hydratable cementitious mixtures. Hence, preferred solvents are

30  operative to detrain air in cementitious materials.

10



will). Unlike enul sions, these solutions are stable at a high tenperature of
46 degrees C and will revert to a solution if taken below solidification
tenperature and nelted. In addition, viscosities at |ow tenperatures are
wel | below the 250 cP criterion needed for punping with standard adm xture
punps. The WRRW6/PH6¥r esented in Table | bel ow. 5 Sanpl e PCTARYNEOIPAE benefi t
of using DPNB and DPG to reduce the freezing point of butyl oleate ("BO")
and butyl stearate ( BS') blends. Table 1 % Conponents At 2 C 5C 46C Sanpl e
DPNB DP BO BS Form Vi scos Form Viscosity Form G Ity (cP) cP 1 38 21 20.5
20.5 HS* - HL** 21 HL 2 38 21 27.3 13.7 HL 23.8 HL 20.1 HL 3 38 21 30.75
1025 H. 23.7_Heudlerxbhplaty dnofilond 31 1S ifentich A8 Sondfhisd sPRadboRfechitt|S HL HL
6 29.5 29.5 27.3 27.7 HL HC HL 33 .33 17 17 HL 'HL HL. 8 33 33 22,7 11,3 HL
HL HL 10 nqsmwjﬁ’ﬂ@m%@@agexse# ?W@@Pﬂaﬂyﬂlﬁﬁdﬂﬂéﬁ*ﬁ)‘@é‘#ﬁ@b’u@l imeiaviag s9ptifityon;

DPNB=di pr o I 0 Y, tyI

ol eat e; BS%%JF%?IIQ éxgcmar glu@% ﬁ&%gesﬁﬁ%g@ b g%é;e?%gd?%lﬁ)gibop ﬁﬁﬁ]gﬂ»’

i nventi on, smhepleistitvmrshyxavmghmndmtnaole@k}edlkﬂm) gtpqsol Sust plasticizgtsy@ed et her

shri nka re sol vent. nhance
o st or oF | TRy A Bk sfitthRebBts dtihdpRy iR RN bl AeBBOANCE.
was conf i r ntae tradentage mﬂ)\M®r eSiperplagicisatsean b fwbipotatsd, 1ns>mom1:|oagens af ik

el ectrical . conducti vi In.Co 0 concr.ete sa cont ai ni ng
Che add ¢ 1 vBYeIBEh R HIY AL e AOB el ECiaLirnt E GURE LRLEE RGP

wat er - t 0- Cedfifuht 628 1000 poidht baseé oﬂ\ﬁiﬂtzil vissghtt ewme cfuoditadn. OEolyquy‘amcy@erne) typi cal
of | ess perneabl e concretes. Table shows _typical i roverrents in the

British AbsYPpiagisizeessmay gantpinga smalﬂ emeynt) off Wter; v g&sul enformuladonafly 3 from
Tabl e 1 glengiRehcase.” H¥Wdver, it is\Preferabla it thé Wkad -amothl oF waker Aok @Xeddeds ByPT

total volume of composition, and more preferably not exceed 5% by total volume of

—4

composition.

Preferably, the compositions of the invention are substantially devoid of

surfactants, or other surface active agents, as would normally be otherwise required to

15  form emulsion systems. Thus, the use of a metal salt (e.g., sodium, potassium, lithium)
of a fatty acid or tall oil fatty acid is less preferred due to the tendency of such metal salts

to entrain air when incorporated into cementitious materials; and thus, if certain metal
salts are used as hydrophobic materials, it may be advisable to employ an air-detraining

agent.

20 Exemplary methods of the invention therefore include modifying a cementitious
material by introducing to a hydratable cementitious material the above-described water
repellency enhancing compositions. As previously mentioned, these can be incorporated
as additives during the manufacture of cement from clinker, or as admixtures

incorporated into the finished cement, mortar, concrete, or other cementitious mixture.

25 The following examples are provided for illustrative purposes.

Example 1
Several solutions of the invention were produced by dissolving an organic ester of

an aliphatic acid, or an aliphatic carboxylic acid, into glycol ether. These resulted in
transparent solutions as confirmed by shining a laser through the liquid. (According to

30 Tyndall, a solution will not scatter the laser beam, whereas an emulsion or dispersion

11



eval uating adm xtures for achieving integral waterproofing of cenmentitious
conpositions, 25 and nunbers of about 1% or |ess are considered excellent.
The data suggests that |IWC m xes had better workability with | ower

superpl astici zer levels than shrinkage reduci ng adm xture (SRA) used al one
(M xture DIPOPO6RO6H 041698 PCT/ US2005/ 034931 10), and PEIAIS2@80%83
absorption | evel s when conpared to SRA used al one, and showed a 25%

i mprovenent at two-thirds dosage. Table 2 5 Polycarboxyl ate Final
Superplasticizer Slunp British Mxture ocwt * Air % (in)** UWNce
Absorption% Control 0.5w ¢ 2.5 4 8.00 151.7 2.851F- 2. Control 0.4w/c 6 2.4

725 155 5 D BaTd URp G0 s utort st Tl 4 g ssRar I EBRETL o 0

1.4 7.25 159d0vill @40 a 3bBion@ tékgp pelow lsoBdificgton 1t6:@p&Gatdredar@omeltedColh @. 75gpy

8 1.7 7.50 .1 0.933 [0 7 . 7.6 58,2 0.97 0.
509DPNB/ 5 8@'.137%3%‘% af SO PR vl Betbin @ 230 g2 °§to ﬁgé‘?%ibl“?& Tate
Super pl ast ippinpiig whils sthdaré ddatistreupinipan TRE adtacissprbseated iavBablall eclemder t he
tradenante Adva k._""S| u i n,indicati f rkapi Lity and i asured
usi ng the g@ﬁﬁg’&r%}(’?f %ﬁ%‘iﬁigﬁ%‘@[ﬁ#ﬁﬁéﬂfﬂgﬁ& ’{V}\’g\l‘ffége bﬁ W@f?ﬁnd to be
bet ween 4 mte&“]'gov,)lmabm1 §barhts (‘B33 blatdse for normal concretes 10 used in

flooring and wall applications. Exanple 3 Properties for various m xes
produced using | W, SRA, and danp-pnggfeitng 15 materials such as cal cium

stearate enul sion (G*(A,ac%?n (I)Il)glrlt?pel (r) Branqzt,zogutyl osloéate, and, .

Sample | DPNB | DP BO BS Form | Viscos | Form | Viscosity | Form
G ity (cP)
(cP)
1 38 21 20.5 20.5 HS* - HL** 21 HL
2 38 21 273 13.7 HL 23.8 HL 20.1 HL
3 38 21 30.75 10.25 HL 23.7 HL 20.5 HL
4 0 0 67 33 HS HL
5 29.5 29.5 20.5 20.5 HS HL HL
6 29.5 29.5 273 27.7 HL HL HL
7 "33 33 17 17 " HL HL HL
8 33 33 22,7 11,3 HL HL HL
10 *HS=Homogeneous solid/gel; **HL=Homogeneous liquid solution;
DPNB=dipropylene glycol n butyl ether; DPG=dipropylene glycol
BO=butyl oleate; BS=butyl stearate
Example 2
15 An exemplary additive of the invention, wherein a hydrophobic material was

dissolved in a glycol ether shrinkage reducing solvent to obtain the additive, was shown
to enhance moisture impermeability of concrete samples. This enhanced impermeability
was confirmed in terms of reducing water absorption, shrinkage, and electrical

conductivity, in comparison to concrete samples not containing the additive.

20 The improvements are seen in concretes having high water-to-cement ratios (w/c)
as well as lower w/c ratios which are typical of less permeable concretes. Table 2 shows
typical improvements in the British Absorption Test (BS 1881 Part 122) for composition
1, 2 and 3 from Table 1 denoted as “IWC1,” “TWC2,” and “TWC3.” This is a key test for
evaluating admixtures for achieving integral waterproofing of cementitious compositions,

25  and numbers of about 1% or less are considered excellent.

The data suggests that IWC mixes had better workability with lower
superplasticizer levels than shrinkage reducing admixture (SRA) used alone (Mixture

12



butyl stearate. The danp-proofing materials have a m nor effect on drying
shrinkage. As shown in Exanple 2 above, the SRA does not reduce water
absorption as well as the |W sanples. Synergy was surprisingly discovered
by dissolving the hydrophobic material or 20 materials in a shrinkage
reduci ng adMP 206PH6YSRA) sol vent before addition to cen®PGI/USR00SOBAY et e,
because the conbi ned additive allowed for | ower overall conponent dosages in
conparison to separate use of hydrophobic material and separate use of the
SRA. Furthernore, less air was created in the concrete than was the case

Wi th separately added danp-proofing conponents. This is beneficial for
interior fl | i i P
PerneabiIiggﬂo‘ngﬁgggféa%gﬁ%?%g%%ggﬂﬁéggﬁ%%ﬁ%g??ﬁﬁgééyﬁﬁggﬁgggﬁgg%iIar to
t hat descr i2b%dmprovéBaivaCwb2Bizds dosageent across the ends of a cylindrically
shaped concrete sanple having a 4-inch dianeter by 12-inch | ength was
nmeasured at 60 Volts DC after one mnute. H gher currents correspond to

concretes having higher pernability lable@ er 5 and noisture. It is noted
that reducing the water/cenent ratio of the concrete fromQ.5to 0.4 had a
maj or effect| and the addi|tPadyrarbbxyted ¢i um StieaFiaile py itse|f showed little
i nprovenent . | However, the |coperpbsticizer xt ur es |hdhimg t he | WC| addiish ves of t he
i nvention showedMistusd gni fli cate/o®op | 1Air ) f@mtd | YWt (pef) Abseiptionfie
hydr ophobi c oatrolffwir t He sh#d nkage rddudi nd08dnf x237es| (S8R5 \when used
separatel y, Bdisnaolfdwéh orl excedd 10_sond of| + KA quial 13%7es| ofL86Ha | WC
sanpl es of t BENEH\@IgPyon, [t he | WC sanpl ek? usled 7P@ss| #88&ral | OP8Serjal and
achi eved fav@IWeLL@OBEPY:t ilons i@ absonptlbn | pdePreapi L3845y | arf¥819%hy | nkage
al| across t BEWEAABHEPYTARIE 3 5% ASTM 187 | DA ngl &8 nkad¥268 Curr ent
(my) days dr §ilW§241@0.3ammdi fli ed ASTM day bhrel 1 A-2Ai r| CI32) | atl 0174 days M x #
M xture BSI BEHWC3ABDeEPY, wet curibng 043585 1 |CndBol | 01988 c| 2 6943% 0675 2.5
69 2 8. IWC2/ @0.75gpy 17 7.50 158.1 0.9338
0. IWC3/0@0.75gpy 6.5 1.7 6.50 158.2 0.9715
10. 50%DPNB/
50% DPG@0.75gpy 12 24 4.00 156.4 1.2618
*The polycarboxylate Superplasticizer was Grace Construction Products brand available under the
tradename Adva®

**Slump is an indication of workability and is measured using the standard slump cone technique,
and values shown were found to be between 4 and 8 inches which is desirable for normal concretes

10 used in flooring and wall applications.

Example 3

Properties for various mixes produced using IWC1, SRA, and damp-proofing
15  materials such as calcium stearate emulsion (Grace Darapel® brand), butyl oleate, and
butyl stearate. The damp-proofing materials have a minor effect on drying shrinkage. As
shown in Example 2 above, the SRA does not reduce water absorption as well as the

IWC samples.

Synergy was surprisingly discovered by dissolving the hydrophobic material or
20  materials in a shrinkage reducing admixture (SRA) solvent before addition to cement or
concrete, because the combined additive allowed for lower overall component dosages in

comparison to separate use of hydrophobic material and separate use of the SRA.

Furthermore, less air was created in the concrete than was the case with separately

added damp-proofing components. This is beneficial for interior flooring applications.

13



04353-2 Control 0.4wc 1.84 2.4 45.3 04353-3 Control 0.4w/c 1.0 al Dara el
0.96 0.0465 2.7 43.6 04353-4 Control0.4wc 1.5 alDar el 0.73 0.0535 2.9
44.1 04353-5 Wl @5gpy 1.08 0.042 1.9 37.245 04353-6 |WC10. 75gpy 0. 98
0.040 1.5 37.455 04353-7 IWCI 1 0.90 0.036 1.5 34.68 04353-8 DPNB/ DP650/ 50
1 1.20 0.03%929060941%88 94 04353-9 50/ 50BOBS 0.5 0. 82 0. 03I US27058349385

Exanpl e 4 O her hydrophobic solute materials that can provi de excel |l ent
properties are 20 naphthal enes, e.g., Ruetasolv DI, which is Cl16H20,

Napht hal ene, bis(1-nethylethyl)-(9Cl). Wen added at 1:2 to 2:1 to 50%

di propyl ene glycol t-butyl ether/50% dipropylene glycol, the naphthal ene

formed a clear §o0 conf | by_| aser ht tes aI SO
found to be sol ”'eablﬂy @\f‘f % e n%rsrvrvﬁ%(meﬁsuflquflag % ltog}“" nr?f 4at ¢
concrete ﬂéscﬁ%}dZiﬁQﬂEH'DA IBQB)zP(CIMdWﬁﬁﬁé thd4ddd of & aymxldﬁSallyeaﬂepedwoﬂgetb hese
materials, co red tq.cqn roI are shown in. T uci ng the
et o1 -t 0. TR B § S GBPPORE Ly oAt MreiE s ap TS RE S or pii on
(Si) as negagdi@ehtd) SHigBerdonbitéc nd 6 6neRdtes HabiRp Bigh@Spamabilityi b ivGedt
reduction in Si. when additjves of the invention were enployed, as well as a

si gni fi éanendjeeistug elt jsoted thet redyring dhe Waiercoment Tatiaef %C@aﬁs&ﬁ %@n\%etpeu n wec

rati o was r I Current

(md)  shri %ageygfr? ?ﬂl\;gbdl te]dggﬁé%ﬁl% @ﬁ%@%ﬁ%ﬁt@}ﬁé@f g%mg%- ays curing

% wet cur i frgproven@mht nge\@r, @he&oaﬁee niix88 BaGag the IWC (bdittvendt the iventipg. 5 0. 0245

339 o3 22 2 Gt ackf: Tt O Bola Fhe Hrind eV ARPRERE Heeriaf oD fie 7 ¥OPNE/
shrinkage reducing admixtures (SRA), when used separately, could match or exceed

10 some of the qualities of the IWC samples of the invention, the IWC samples used less
overall material and achieved favorable reductions in absorption, permeability, and
shrinkage all across the board.

TABLE 3
15
ASTM C157
Drying 4
Shrinkage 28 Current (mA)
days drying 1- (Modified ASTM
day curein | Air |C1202) at 12 days
Mix # Mixture BSI Abs. mold (%) wet curing
04353-1 Control 0.5w/c 2.83 0.0675 2.5 69.2
04353-2 Control 0.4w/c 1.84 2.4 453
04353-3 | Control 0.4w/c_1.0galDarapel 0.96 0.0465 2.7 43.6
04353-4 |Control 0.4w/c_1.5galDarapel 0.73 0.0535 2.9 44.1
04353-5 IWCl@.5gpy 1.08 0.042 1.9 37.245
04353-6 IWC1@.75gpy 0.98 0.040 1.5 37.455
04353-7 WCl@lgpy 0.90 0.036 1.5 34.68
04353-8 | DPNB/DPG50/50)@1gpy 1.20 0.0315 1.9 38.94
04353-9 50/50BO/BS@0.5gpy 0.82 0.0515 1.7 37.535
Example 4

Other hydrophobic solute materials that can provide excellent properties are

20  naphthalenes, e.g., Ruetasolv DI, which is Cy¢Hazo, Naphthalene, bis(1-methylethyl)-(9Cl).
When added at 1:2 to 2:1 to 50% dipropylene glycol t-butyl ether/50% dipropylene
glycol, the naphthalene formed a clear solution as confirmed by laser light test, and was

also found to be soluble in IWC2 (See Formula 2 in Table 1). Properties of concrete

14



33. 3%UETASOLV Exanple 5 Stable non-oil-in-water enul sions were nmade using
gl ycol ether to provide a 10 continuous |iquid phase and a

napht hal enesul foni ¢ acid as the hydrophobic naterial. An exenplary

hydr ophobi ¢ material was NaCorr(r) which is a tradenane for

napht hal ene¥Q2006M0# 698 ci d, di nonyl -cal ci um salt ( C2SH440PELTIUS260E)034931Thi S
additive, when enployed in a concrete sanple, provided benefits in terns of
reduci ng shrinkage and absorption. Laser light tests confirmed that these
formul ations are enmulsions in at least a 15 range of 1:2 to 2:1 nmass ratio
to the glycol ether. They did not freeze or separate at tenperatures from

;:gn': g.l :ﬁggqg' ees?]‘fe Eﬁ%se %H?lka%%’é’%%%%g?sn%ér%?l@ﬁﬂ?ﬂ%% Of Safe%i?c i on agent

(SRA),  usRe@ucaiy tSE?Avaaatad)Jcabém (Wich paticr sigRtyCaRSb¥edCihitian cd?ﬁMy@bss)rpmder t he
tradenane ECLIPSE(r) are sunmarized in the table bel ow. 20 Table 5

For mul at i onﬁSﬁo‘PﬁrlinFﬂéaﬁé uging 2 THL( 5B Hewpyer, thyrg wag a jispcapt Jp@FUOHER on  C
rpn2-sy  %yhen GAMEYA! of0hO 2 eckBod werd: rgﬁbyeras 8s Wil s ¥ibniBicsht HediBast in

3. 25%PTB/ 25%PG 509%NaCorr 0. 0165 8.9 15" WD 2006/ 041698 PCT/ U82005/ 034931
Note al 5 c@hrénkege(imeonipatison,ip samples whestin y/atiqwhs wytelyldwersdir i ed at 70C,
cooled to 21'C, and placed in water at 21'C. 5 Exanple 6 A w de range of
formul ati ons of the invention was tefabld4t o denonstrate that forned stable

solutions or_non-oil-in-water emil sions could be oroylded# The 10
combi nat i ons| Fopmtlatinar e pr dviveed SE@m™-D| (ist ri8tdpy e §9§('Bﬁl yland are not
I ncl usive of| all potential |combi nati ons 'éﬁ?*ﬁﬁﬂﬁ% ﬂi gf esent
disclosure, fare identified jin Table 6 days moist ) at 28 days”
! curing (%) wet curing
1. Control 1 0.5 30.5 0.0335 55.6
2. Control 2 0.4 26.5 0.0245 33.9
3. 25%DPTB/ 25% 0.4 10.5 0.0075 34.3
DPG/
50%Ruetasolv
4. 66.7%DPNB/ 0.4 10.0 0.0145 31.6
33.3%RUETASOLV

Example 5

Stable non-oil-in-water emulsions were made using glycol ether to provide a
10  continuous liquid phase and a naphthalenesulfonic acid as the hydrophobic material. An
exemplary hydrophobic material was NaCorr® which is a tradename for
naphthalenesulfonic acid, dinonyl-calcium salt (C2sH4403S.1/2Ca)). This additive, when
employed in a concrete sample, provided benefits in terms of reducing shrinkage and
absorption. Laser light tests confirmed that these formulations are emulsions in at least a
15 range of 1:2 to 2:1 mass ratio to the glycol ether. They did not freeze or separate at
temperatures from -5 to +46 degrees Celcius. Shrinkage and absorption data of samples
containing the hydrophobic agent in a glycol ether shrinkage reduction agent (SRA),
using an SRA available from Grace Construction Products under the tradename
ECLIPSE® are summarized in the table below.

20
Table 5
Formulation Shrinkage at 28 days (7- Capillary
day wet cure) Absorption*
% Cap (g/m*-s")
1. Control 0.029 13.3
2. Eclipse (1.5 gpy) 0.014 10.8
3. 25%DPTB/25%DPG/50%NaCorr 0.0165 8.93

15



bel ow. 15 Table 6 Conponents (% Stearic Stable Solution (S) Formula DPNB
DPG BO BS DPTB Ruetasolv NaCorr Acid or Emulsion (E) 1 33.3 33.3 33.4 E 2
16.7 16.7 66.6 E 3 25 25 50 E 4 16.7 16.7 66.6 S 5 25 25 50 S 6 33.3
33.333.4S 766.6 16.7 16.7 S 8 66.7 30 3.3 S 9 38 21 20.5 20.5 S 10 38
21 27.3 13.WOZ06/041688 21 30.75 10.25 S 12 38 21 41 0 SPCIBISPSA349B. 9 24.6
12.3 10 S 14 34.2 18.9 24.6 12.3 10 S 15 34.2 18.9 18.45 18.45 10 S 16
46.75 46.75 6.5 S 17 47.5 23.75 23.75 5 S Exanple 7 20 Further exenplary
hydr ophobic materials were into DPTB and DPG These hydrophobic materials
included tall oil fatty acid (TOFA), a netal salt of a fatty acid (e.g.,
zinc stearate), vgogh @ndit 8wk, . Pol yethyl ene gl ycol, about 200 nol ecul ar

wei ght, availl agﬁﬂchx@% m@a&mm‘ic asleARBOMADIacedihAer620%). was bl ended
with DPTB 16 WD 2006/ 041698 PCT/ US2005/ 034931 (25% and DPG (25% forned a
stable m xture at room tenperature, percentages based on weight). Zinc
stearate (5.6% was blended with DPTB (47.2% and DPG (47.2% and al so
provi ded a stable m xture at roomtenperature. The wax (33.4% was bl ended

Wi th Example 6
A wide range of formulations of the invention was tested to demonstrate that

formed stable solutions or non-oil-in-water emulsions could be provided. The
10 combinations, which are provided for illustrative purposes only and are not inclusive of
all potential combinations realizable from the present disclosure, are identified in Table 6

below.

15 Table 6

Components (%) ‘
Stearic  Stable Solution (S)
Formula DPNB DPG BO BS DPTB Ruetasolv NaCor  Acid or Emulsion (E)

1 33.3 33.3 334 E
2 16.7 16.7 66.6 E
3 25 25 50 E
4 16.7 16.7 66.6 ]
5 25 25 50 S
6 33.3 33.3 334 ]
7 66.6 16.7 16.7 ]
8 66.7 30 3.3 S
9 38 21 205 205 S
10 38 21 273 137 S
11 38 21 3075 10.25 S
12 38 21 41 0 S
13 34.2 189 246 123 10 S
14 342 189 246 123 10 S
15 342 189 1845 1845 10 S
16 46.75 46.75 6.5 S
17 47.5 23.75 2375 5 S
Example 7
20 Further exemplary hydrophobic materials were into DPTB and DPG. These

hydrophobic materials included tall oil fatty acid (TOFA), a metal salt of a fatty acid
(e.g., zinc stearate), and a wax (e.g., polyethylene glycol, about 200 molecular weight,
available from Dow Chemical as CARBOWAX). TOFA (50%) was blended with DPTB

16



DPTB and DPG each at 33.3% and provided a stable m xture at room
tenperature. 5 Exanple 8 A further exenplary stable solution of the

i nventi on was made by conbi ning a hydrophobic material, polyethylene glycol
(PEG having approximately 1000 nol ecul ar weight, in

di (oxypropywenelsmgiresnl -t - butyl et her (DPTB) and di ( oxypreaydsospogloycol
(DPG, in the following ratio: 47.15% DPTP, 47.15% DPG and 5. 7% PEG The
PEG 1o was conmercially avail able from DOV under the tradename CARBOMNAX
1000. Exanple 9 A still further exenplary stable solution of the invention
was nmade by dissolving a 20% sol ution of di-sodi um sal t of tetrapropenyl

but andedi odj_¢,.aci the far,qul a, Na+ - 2-, COO Na+
Dt o e asosRreg B4 hamed T eyt 3P R SR b Shieiig
conponent s on 4eihiPPTBc stbaldtd¥36%)204s Dishdedanith BB, 2% PatDEG (7@%)an@n was
made and al so found to be stable, and this hg‘ﬂst he foll ow nents:

35% DPTB, 359@19pded sstrblsaixturrat 200 teppsraipre. j d hp ¥ax L3476} wa%bqeqdﬁgwsﬁs. ng the
amount  of m%ém@&bh&ﬁ%wahabmvmweﬁmeﬁﬁimafth%nﬂq ?&Hﬁu‘ém ution (so

that no water would be introduced into the sol uti on) d al so work. 20

Exanpl e ;10 A still further exenpl argyshaRlge sol uti on of the invention was
made by i ncorporati ng a silane (e. g—"i!‘b'utyl tri met hoxysil ane from Dow

Comi ng under thg g, @,ﬁgi%%yzs@o?é)@amﬁdﬁ o"‘f%é’%fenﬁoﬁ%mfs%é&"@ combifing PPTB,

29. 4% DPG, and 41 2%Z- his rendered a clear solution at room
t enper at ur &ydrsphhis maeriad.opalyptisdenerslyssl GE) élﬁ\?ng) ppRToximatstid 1 ¢A0rmeleatas provi ded

oventi on. "Eenhein, SORBRENAIGS IR i TBA%) o bilbplodiegORRIC, | 1°
havi In?eﬁfz I(ID?@{;,1 ilggre nét‘o]{lr?ﬁxtd?gpd\mbl@ HMDPTE;M?d]S%?ZEdet b?%rﬂmlc’é}éeé\?E@g o
L:\F/)?ng Qtylwéég?mIB?féla Y%aélf St&r?glr%ég}e‘?rﬁlﬁ'sggmﬁ} ﬁm%qgg%s 1E)agshri Ir[:kage ina

cenentitious material; said solute %nd ol vent being present in said
conposition in a ratio of 95:5 to 5—§%‘2a§3id solute and sol vent portions

composi t1on of EIHHATRACP 1 SRl IR PO FReHRR ST Sy
a 20% solution of di-sodium salt of tetrapropenyl butandediodic a01d havmg the formula
Na" T00C—C(C)2H 23)(H) —CH,—COO ™ Na' into DPTB and DPG, such that the final
15  solution had the following components: 45% DPTB, 45% DPG, 2% DSS, and 8% H,O.
Another solution was made and also found to be stable, and this had the following
components: 35% DPTB, 35% DPG, 6% DSS, and 24% H,0. It is believed that

increasing the amount of the hydrophobic material, without using the aqueous solution

(so that no water would be introduced into the solution), would also work.

20 Example 10

A still further exemplary stable solution of the invention was made by
incorporating a silane (e.g., i-butyltrimethoxysilane from Dow Corning under the
tradename Z-2306) in solvent, as follows: 29.4% DPTB, 29.4% DPG, and 41.2% Z-

2306. This rendered a clear solution at room temperature

25 The foregoing examples and exemplary embodiments are provided for illustrative

purposes and are not intended to limit the scope of the invention.
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air-entraining when incorporated into a hydratable cenmentitious conposition.
3. The conposition of claim1l wherein said hydrophobic material is non-
saponified. 4. The conposition of claim1l conprising water in an anount of
0-30% based on total volune of said conposition. 5. The conposition of
claiml| wherein said conposition is devoid of water. 6. The conposition of
claim1 wherein said solute and solvent is present 1in said conposition in a
ratio of 70:30 to 30:70. 7. The conposition of claim| wherein said at | east
one hydrophobic material solute conprises an aliphatic carboxylic acid or
salt there%iscﬁl yﬂe conposition of claim7 wherein said at | east one
hydr ophobi ¢ dterl al solute conprises an aliphatic ester of an aliphatic
carboxylic acidlor sa tcompbsitienfconfprisifige ac soiptespartion lfving at feast wher ei n sai d
material is,an or anlc ster .of an altmphatlc

at | east one hy r ophobi ¢

o boyl i o TSERORRYh aLERHle B ente CENERS v AlForTRATE s e

Ge-Gs aliphaid Canﬁ%r&ﬂ&\qbédhs%lvgnt%hﬂfn,ha&ﬂ aRreastsOne ghycas@ther dperdaiv@nc hed C,
to C o alkyl. 10. co IEomtlon claim9 wherein said at l'east one

hydr ophobi do mi’ablédtyang age wonpamentijoys materplasaid sahtq)m@la&%venh eiBgural |y
0ceuUrTing Qlrlsentdn &l !cBhnBosiflon 1[3118a RAb BFH35 5o 5357d S1biE a8 ScilentBohidhS! €1 ©

ester, coc nu oIl m xture ere The
conposi ti orbeing niked mlﬁamﬂyeuogcthersalﬂté fatm béaMnaqmuhy@lun@hobl c mterial

solute conprises an al kyl oleate ester, an alkyl stearate ester, or mxture
t hereof. 12. Thae, conp‘hsbémpaslﬁdnoﬂcaMml%manem}ﬁ,fd'raibhalbiclnmatsnmn-

hydr ophobic, material, salute co I’IS s buﬁlél ol eat e, Stearate, or a

m xt ure theih WWWW‘H&C t?)ﬁ CWE’?‘WF%‘P sétéﬂnd sol ute
conprises a butyl oleate and a butyl stearate. 14. The conposition of claim
13 wherei n sai d3butyi 6F@ap@ltmoofmﬁlwlqur@arsalfiéwémhsblswaﬂﬂogrd

corrpostrgaMh%. anmount no | ess than 30 percent and in an

4, The composition of claim 1 comprising water in an amount of 0-30%

based on total volume of said composition.

5. The composition of claim 1 wherein said composition is devoid of

water.

6. The composition of claim 1 wherein said solute and solvent is present

in said composition in a ratio of 70:30 to 30:70.

7. The composition of claim 1 wherein said at least one hydrophobic

material solute comprises an aliphatic carboxylic acid or salt thereof.

8. The composition of claim 7 wherein said at least one hydrophobic
material solute comprises an aliphatic ester of an aliphatic carboxylic acid or salt

thereof.

9. The composition of claim 1 wherein said at least one hydrophobic
material is an organic ester of an aliphatic carboxylic acid represented by the general
formula R-R;, wherein R, is C,;-C,s aliphatic carboxylic acid ester, and R; is a linear
or branched C; to Cyp alkyl.

10.  The composition of claim 9 wherein said at least one hydrophobic

material solute comprises a stearate, an oleate, a naturally occurring oil, a laurate, a

18



anount no greater than 50 percent based on dry weight total solids in said
conposition. 15. The conposition of claim|l wherein said at |east one

hydr ophobic naterial conprises: an aliphatic carboxylic acid or salt or
ester thereof, a fatty acid or salt or the ester thereof, a natural or
synthetic wax, a natural or synthetic oil, a silicone conpound, a silane
conpound, a sil oxane conpound, a naphthal ene conpound, a nelam ne conpound,
a dicarboxylic acid or the salt thereof or a m xture thereof. 16. The
conposition of claiml wherein said glycol ether solvent conprises (i) an
oAy o paliieOal mhide B0 RaRKG SBUEr BB !0 bn 26 9 gl ycol,
or glycero xture thereof . The’conposition o cIa|n116
wher ei n samﬂx@hmhmbokther solvent conprises (i)

di (propyl ene)glycol -tertiary-butyl ether, di(propylene)glycol-n-butyl

ether, or a mxfure Themamﬁommmﬂo(bhhndpnmamaihaddhaamypnomwmﬁpbm@bycol
dl(oxyethylene)9 épol or ., m xture. thereof Ee conposi tion of cIa|n11
wher ei n saffeRal s H?tcwsﬁila?(?&% qate ﬁ%?ref“i‘&m GYeG’E ESFRp OF TUKMUE St ear at e,

an ol eate, yardgturally occurring oil, a laurate, a palmtate, a nmyristic
ester, alinoleic ester, or a salt or a mxture thereof; and said glycol

et her sol vent C?irp“?ﬁécéﬁx}:os?t’ibxpéﬁ’@iahﬂ@%eﬁwwé at (&dst oﬁé‘h%ﬁbﬁﬁéﬁlé ene et her
adduct of an al cohol, glycol glycerol; or (1ii) mxture thereof. 19 19.
The conposimatesial wﬂutelcempnspmhh@i elueate,stmtxl S@tﬂralﬂeasanwgrcnbﬂmfphobl c material
conprises butyl stearate and butyl oleate, and said at |east one glycol

et her sol vent ¢33rrprThesor(xp()sittb'n(o&ylpmpﬁl\dme)iglsyidcﬂolute lsomptisest 41 butyl

di (oxypropﬁLFg{)e})ngl ¥>C -n-_butyl ether, or a mxture thereof; and optionally
(ii) optio g ?ﬁ?ﬁ yl ene) gl ycol , di (oxyethyl ene)glycol, or mixture
thereof. 20. Th

t f im1 t
hydr ophobi ¢ F%I’I a ?@%‘%‘?‘ﬁ%ﬂ %hf%n%" ?%Vw}'cfgc& Seiaafi’ qﬁg\‘?leﬁéafsqﬁie 'l‘téﬂ' nul a
R2000- C( R) &telirate(até Present A daRl sWaeposition Ml arl sméunthe 1ds9thh SO peiekht aad kY| ene

group; R2 and R3 are hydrogen or a cation, and 'V is an integer froml to
6. 21. The2@oWPoBP t8TeRiclthasy AP npercaphtastd oBafiry aeight dotal iolids dp vt | s
operative E&nﬂ&ﬂ gl N air in hydratable cementitious conpositions. 22. The
conposition o a| m 1 further conprising at |east one conb

15.  The composition of claim 1 wherein said at least one hydrophobic
material comprises: an aliphatic carboxylic acid or salt or ester thereof, a fatty acid or
salt or the ester thereof, a natural or synthetic wax, a natural or synthetic oil, a silicone
compound, a silane compound, a siloxane compound, a naphthalene compound, a

melamine compound, a dicarboxylic acid or the salt thereof, or a mixture thereof.

16. The composition of claim 1 wherein said glycol ether solvent
comprises (i) an oxyalkylene glycol; (ii) an oxyalkylene ether adduct of an alcohol,

glycol, or glycerol; or (iii) a mixture thereof.

17. The composition of claim 16 wherein said glycol ether solvent
comprises (i) di(propylene)glycol-tertiary-butyl ether, di(propylene)glycol-n-butyl
ether, or a mixture thereof, and (i) optionally di(oxypropylene)glycol,
di(oxyethylene)glycol, or mixture thereof.

18.  The composition of claim 1 wherein said at least one hydrophobic
material solute comprises a stearate, an oleate, a naturally occurring oil, a laurate, a
palmitate, a myristic ester, a linoleic ester, or a salt or a mixture thereof, and said
glycol ether solvent comprises (i) an oxyalkylene glycol; (ii) an oxyalkylene ether

adduct of an alcohol, glycol, or glycerol; or (iii) mixture thereof.
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pol ymer superpl asticizer. 23. The conposition of claim22 wherein said at

| east one conb pol ynmer superplasticizer conprises poly(oxyal kyl ene) groups,
and said conmb polymer superplasticizer conprises water in an anount of
0-30% by total volunme of said conposition. 24. The conposition of claiml
further conprising water in an anmount not exceeding 5% by total vol une of
sai d conposition. 25. The conposition of claiml which is devoid of a
surfactant. 26. The conposition of claim1l which is devoid of an air
entraining netal fatty acid. 27. Method for nodifying a cenentitious

Compos i on of aParmiBe oBbBiont ok Haf ¥ Wi sla G TEM bt BdroBhatie” e
conposi t i onngwdriat kempiises bl sithratecanipnsyltdleate, ahd shidianldaswbrer glijdol eerl at | east

one hydrophobic material. .js tetrapropenyl butandedi odic acid. 2
y P solvent comprises (% di(oxypropylexg)c)glgcoq-yt-buty&l et%er, %fi(oxypropy?cnegglyco?-n-
butyl ether, or a mixture thereof, and optionally (ii) optionally
di(oxypropylene)glycol, di(oxyethylene)glycol, or mixture thereof.

20.  The composition of claim 15 wherein said at least one hydrophobic
material is a dicarboxylic acid or salt having the formula RZOOC—CR')H)—
(CH2),—COOR?® wherein R' is a Cy; to Cy; alkyl or alkylene group; R? and R® are
hydrogen or a cation, and “n” is an integer from 1 to 6.

21.  The composition of claim 1 wherein said at least one solvent is

operative to detrain air in hydratable cementitious compositions.

22.  The composition of claim 1 further comprising at least one comb

polymer superplasticizer.

23.  The composition of claim 22 wherein said at least one comb polymer
superplasticizer comprises poly(oxyalkylene) groups, and said comb polymer
superplasticizer comprises water in an amount of 0-30% by total volume of said

composition.

24.  The composition of claim 1 further comprising water in an amount not

exceeding 5% by total volume of said composition.
25.  The composition of claim 1 which is devoid of a surfactant.

26.  The composition of claim 1 which is devoid of an air entraining metal

fatty acid.

27.  Method for modifying a cementitious material comprising combining

with a hydratable cementitious binder the composition of claim 1.
28. A cementitious material containing the composition of claim 1.

29.  The composition of claim 1 wherein said at least one hydrophobic

material is tetrapropenyl butandediodic acid.
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