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In other words, the retarding agent “actives” (e.g., sucrose, organic acids or

their salts, etc.) are either dissolved in water or suspended in a solvent.

Water-based and solvent-based surface retarders, however, have
respective advantages and disadvantages. For example, the solvent-based
ones, which are derived from petroleum distillates, are typically less sensitive
to the effects of rain and sun, but are not favored from an environmentalist’s
viewpoint. The water-based surface retarders, while environmentally
friendly, suffer in terms of performance when exposed to high heat or
sunlight, because they are susceptible to evaporation.

Accordingly, novel surface retarders are needed in view of these

respective disadvantages.
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the treated surface is keenly preserved. Conversely, if the coating evaporates
or otherwise fails to disperse the retarder actives (wWhereby they are no longer
“active”), then the etching capability is severely diminished or lost.

The advantage of the present invention is particularly evident, for
example, in heat resistance testing. The present inventors discovered that
while solvent-based surface retarders perform better than water-based
retarders in high heat situations, due to the relatively faster evaporation rate
of water, the vegetable oil-based and animal oil-based retarders of the
invention perform better than solvent-based retarders, while at the same time
providing an environmentally friendlier product due to the fact that natural

ingredients are employed.
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of the invention are described in greater detail
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All percentages of components described or claimed herein shall be in
terms of total weight of the composition unless otherwise indicated.

An exemplary surface retarder composition of the invention comprises
at least one cement set retarding active component (which may simply be
referred to as an “active” or “retarding active”) that is dispersed in a
vegetable oil or derivative thereof, an animal oil or derivative thereof, or a
mixture of said oils or derivatives thereof. Preferably, the amount of
vegetable oil, animal oil, and/ or derivative thereof is 1-98% by total weight of
the composition, more preferably 25-92% by total weight of the composition,
and most preferably 50-90% by total weight of the composition.

It is contemplated that conventional retarding actives are suitable for

use in the present invention, and that these may be used individually or in

combination, depending upon the user. Exemplary set retarding actives may
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A preferred set retarder composition of the invention comprises at least

one active, such as citric acid or citrate, or a sugar such as sucrose, dispersed
in rapeseed oil. For example, the rapeseed oil can be in an amount of 50% or
more by total weight of the composition.

Further embodiments may employ a vegetable oil derivative for
dispersing the retarder active, and such a derivative may be selected from the
group of mono and diglycerides of Cs-Csp fatty acids, esters of Ce-Cao fatty
acids, ethoxylated compounds of Cs-Cap fatty acids, Cs-Cao fatty alcohols, Cs-
Caofatty amines, Cs-Csp fatty amides, and tall oil derivatives.

The list of potential vegetable oil and animal oil derivatives believed
useful for purposes of the present invention is rather large. However, a

helpful list is provided in World Patent Application No. WO 85/05066
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decanoate, ethyl decanoate, propyl decanoate, isopropyl decanoate, butyl
decanoate, isobutyl decanoate, isoamyl decanoate, hexyl decanoate, heptyl
decanoate, isoheptyl decanoate, octyl decanoate, isooctyl decanoate, 2-
ethylhexyl decanoate, nonyl decanoate, isononyl decanoate, cetyl decanoate,
isocetyl decanoate; methyl laurate, ethyl laurate, propyl laurate, isopropyl
laurate, butyl laurate, isobutyl laurate, isoamyl laurate, hexyl laurate, heptyl
laurate, isoheptyl laurate, octyl laurate, isooctyl laurate, 2-ethylhexyl laurate,
nonyl laurate, isononyl laurate, cetyl laurate, isocetyl laurate; ethyl oleate,
propyl oleate, isopropyl oleate, butyl oleate, isobutyl oleate, isoamyl oleate,

hexyl oleate, heptyl oleate, isoheptyl oleate, octyl oleate, isooctyl oleate, 2-
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In other exemplary surface retarder compositions of the invention, at
least one cement set retarding active can be dispersed in an animal oil or its
derivative, which can be used instead of, or in combination with, a vegetable
oil or its derivative. The term “animal oil” refers to a product (whether oil,

wax, or solid form) obtained from any animal substance, such as bone or

other body component. Examples include lard oil, bone oil, herring oil, cod
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their inventive compositions, they also provide for optional use of solvents or
water in addition to the vegetable and/or animal oils. Thus, optional
petroleum-based solvents and/or water can be incorporated into
compositions of the invention, although such is not preferred for performance
or environmental reasons previously discussed.

Further exemplary surface retarder compositions of the invention can
optionally include fillers, such as calcium carbonate, silicon dioxide, sand,
mica, talc, clay (e.g., kaolin), barium sulfate, sodium silico-aluminates,
alumina, barium carbonate, dolomite (which is a carbonate of calcium and

magnesium, CaMg(COzs)2), magnesium carbonate, magnesium oxide,

kieslguhr (diatomaceous earth), or a mixture of any of the foregoing. The
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derivative. The vegetable oil(s) and/ r aninmal oil(s)
wo eovsoiwsl preferably as a continuous phase carPCBEDS2004/032739
wi thin which to suspend one or nore retarding actives
£ -8l ifels a&@ﬂ T0-50%! based! &8 kol SREELREH
tothroueéht?ﬁégéﬁ%ydl?ﬁgcontef{nu ues phase.aV\hi e (t) e pr sen% the
surface mtarderdcthpositibal no sol vents be enployed in their
inventive conpositions, they also provide for optional
use Bfll fuithemexemplawatsurface retadiel eampesitioasoédbe dhvention
and/ or animal oils. Thus, optignal etrol eum hased, .
3R senclidiipne Ofnere BIERGE] SUORIED kol o isch 26 tanium
. 08i-L.i QN ' [ I '
SRROB0H A58, bk AL RS0 B SHED LppfRbick o
otﬁéﬁ‘ﬁig?tﬁ%hhé & %61&;&1%@,- i dht &ﬁb_uﬁ{( %FWJ!—%%( kd@ar %veight of the
retarder conpositions of the invention cdn optionally
canmpdsitden f it isedesirable to amplay at least anb grigtnent,sidloeol, or dye
di oxi de, sand, mca, talc, clay (e.g., kaolin), barium
sush| thate ans agplieater | camp-visuatn :ﬂOé'gl,l'mal ghfin @s ingna spray

A R L L
wf{ﬁﬁﬂgg‘-,{lﬁg?f-@fgt%e{lgbﬁg;(%%n(di at omaceous earth), or a
of “any of t

m xture oregoing. Thetotal filler

cont@ter@¥¢niislary ehrfare itatderOcRpodiaisas oftht Ghention may
wei ght of the surface retarder conposition. Still

additiphally inchngé ather coniponents; suchies semitobdraricadd ¢or ithealt),
j nventi on may also ingl ude e or nore pignents,
alkg]pg\ogﬂﬁg’ges, TOfR1BY, eds Qﬂi‘ftsﬁﬁ? st cREnpones{s may be
i ge., ' .0X] | ' ' ' .
i 5, oS00 VEOYL d5orERIALbe NL el DB Bompeicions,
SRR rhédloBy 3 Q%«:Bﬁt)f,oéﬁéi / 8 isGffhcdfrerhdién.C OKE@&*diﬁ%?; flkther
is desirable to enploy at | east one pignment, colofant,
erobodiyeerds cincludet cave apphioratdreobtegy \medidiery arabfdrr miscosity
such as during a spray application, that a particul ar
mpgifipgt.ed cenentitious surface has been treated with

the surface retarder ositi.on. Ot her exenplar .
sur PR PiaF ot S A RLHBR combiile, SHPTARE Rlgoating of
theddjrFdRNAlthder %ﬁ?@siﬁbﬂ? lorft8 P @\?}ﬁ?&tﬁbles B&ReABtious material
sorbitol, boric actd (or its salt),
surface, such as concrete. The composition may be applied by roller but is

preferably spray-applied directly to the surface to be treated. Subsequently,
the treated surface portion may be washed away, using a pressure-washer or
hose, to reveal an etched portion beneath the treated, removed surface
portion.

The following examples are provided for illustrative purposes only
and are not intended to limit the scope of the claims.

Example I

Three surface retarder compositions were formulated for comparative
testing. One was solvent-based, a second was water-based, and a third was
based on vegetable oil. The three formulations are summarized in Table 1

which identifies the component amounts based on parts per hundred weight.
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Each of these three formulations were then applied to wet concrete
surfaces by spray-coating after bleeding water was allowed to evaporate from
the concrete (which usually took about 20 minutes after nﬁxing and pouring
of the concrete). The concrete was approximately 350 kg/cubic meter and
had a water/cement ratio of about 0.55 using type 1 Portland cement. The
inclusion of equal amounts of pigment allowed for visual approximation of
equal coating thicknesses (approximately 0.2 mm.) onto surface of concrete.

Heat resilience was tested by allowing the wet spray coating to remain
on the concrete surface for one day at 35°C. The surface was then sprayed
with water to remove the treated portion. It was judged that the water-based
surface retarder etched the surface poorly, while the -solvent-based
formulation was good, but the vegetable oil-based surface retarder was
judged to be very good due to the deepness of the concrete surface etching. It

is believed by the inventors that the vegetable oil-based surface retarder



Silicon Dioxide 10 10 10 Iron Oxide 1 1 1 Xanthan Gum
0O 0 0.5 Vegetable Gl /nethylester of 56 0 O Water 0 O
w@23a0ke8f these three fornul ati ons were then BEPUS®A4/032739
to wet concrete surfaces by spray-coating after
. ] | _
P PP CRng cp et P LR ARSI P Behfation by the
retavdengctingd igtouhe agnaktd he concrete). The concrete was
approxi mately 350 kg/ cubic nmeter and had a water/
cenmehiext grimresistamgeivas teted by rwet spyey rortng the hree sample

t. The inclusion of ual anmpunts of pi t .
fORPTARANY BRta, Weh SonCIRte U TAlEY BAItOR QR AP af%ﬁ? thgn spraying
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o FATanCaSf sy WTETHL Bt S SRR
surfacerretarder farveulations deatondtrpted Tgood”| perf@snancdg bdcause the

that the water-based surface retarder etched the '
d cichivgrvgs depparavher campased tothewaterbasedtformulation.

TR b Rt OB Ll g Rl LR U s e
nEORIERNG WikHARy S} B tRdwaldr (oF rBIR)! €Ved DY the

I nventors that th get abl e oI sed surface

r et aAddiinet test ded dometo évalumtoriel didd (téiﬁl:;ie%tui'@ afficacy of the
favorably enabl ed penetration by the retarder active

threg different sammple fornngdations. aiThe thedesfoamedations wese epphgd to
wet spray .coating the three saml.e fornul ati ons, ontq

thige ieion vt Peniele Sifacenq VHHEh hoere Uka RiRcted to a
snL.avi Her t f n

tepffi{E ofSp Clob 2 Bolhs WERALHE iR Shfactilro? {iRgh Fovay,

theQachivig dépth Provicled By eRiwhRs Msad SuMeGei N der was jugged to
oi | -based surface retarder formul ati ons denonstrate

be (mediumpgr Winiledmtk shd wegetablet dibbdsgut ind sobtenbbaged\egarders

npared_to the water-based fornul ation.

eeper, when cor
al e‘i?ng% ofte derthst hat this is due to the fact

that Fﬁgﬁy,vﬁfleftihlr{ar(‘e Cf%fartniu foris Were subjected to three-day delay

testing. First, a first set of all three formulations were spray-coated onto wet

concrete and allowed to sit at 20°C for three days, while a second set was
applied and allowed to sit at 5°C for three days. After washing, it was
observed that in both cases the water-based surface retarder provided “poor”
etching depth; the solvent-based surface retarder provided “good” etching
depth; but the vegetable-oil based surface retarder gave “very good” etching
depth. Again, this seemed to prove the inventors’ surmise that the vegetable-
oil based surface retarder provided the most favorable film coating that
permitted a surface active to penetrate into the set concrete surface.
The results of these tests are provided in Table 2 below.
Table 2
TEST METHOD Vegetable | Solvent Water

Heat resistance 35°C,1day | Verygood | Good Poor

10



not so easily washed away by the water (or rain). A

third test was done to evaluate the cold tenperature
wetdospasyof the three different sanple fornul apCDNS2004/032739

The three fornul ations were applied to three different

fe Jyrfgwes, WIiGHoder e t NeTHr&tib) ect epobp a
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CéMTaﬁ?em&rwsiw@dlmy, t@Geodt chi nd Gegd h pr oy Mistuhy
t he wat er-basdad surface rletarder was judged taolbhe

3 " dagli udelaywhitl|@elayh t he Végotgid diGeddsed anfoor
sol vent - based |retarders al | oned "goqd" etching|depths.
aIIy, the tjhree fornuljati ons weréd subjected|to

... gglq‘yo%trﬁ?ﬁat y%%@ \Svle:]g spra‘?%o ecrég) %ef/ve?rcgjr???et e

and altTowed to sit at 20 Cftor three days, while a
second set was applied and al d to sit at 5C for

three days. After washi @%ﬁiﬁjﬁg observed that in

both cases the water-based surface retarder provided

" pocFhe eneotmtgotiuiter: lash évySthwmcrgwswas desteddey coating the

thiag, Brapriationy p%e Sy e et AoPerE Riace SanppftS. The curing
el dertRl o wl Bet. bEY §8§‘§‘°§J§?‘*§%ﬁ°3‘8f7§@3§%§ was ested in

adcBkddler wiflowgiad C3m®. nisivasadetepbied than forathenwatdrebased
permtted a surface active to penetrate into the set

surdaer ettarden rfbamalatiting water [loss Wfas 2068 g% swhilg weater loss for
prOV|ded in Ta 2 belo TabI ST
betbytheaprget @@P@Lﬁaﬁ?& ad selieni-be gﬁ ME&OH%yW%%r;}OSS was

dGOOd'é‘P PR el %%%ﬁ?@o”@%bﬁf@um %, Y0t aleo

a aysex WS d
pf’BVlggé Vg?tyﬁgbggg ngicd) N gP&!HbﬂZQf Qpursi@antdabal ) an

flammability (when sample is put into small cup).

Table 3
TEST METHOD | Vegetable | Solvent Water
Curing effect | ASTMC309 | 1000 1000 2500
(lost water/m? in
78 hours)
Biodegradability | ISO 9408 >60% at 28 | <60% at 28 | >60% at 28
days days . |days
VOC content 0% 59% 0%
Flammability Flash point | >100 6 n.a.

CO

Accordingly, these tests reveal that the vegetable-oil based surface retarder

formulation is environmentally sound.
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Exanple Il The anmpbunt of water |ost by the concrete
was tested by coating the three fornulations onto

wa boose48f f erent concrete surface sanpl es. ThePCUDE2994/032739
effect, in terns of water |ost per square neter in 78

hours, was tested in acggg%%mwith ASTM C309. It was

det ] t the - Ra er

ot SOMES: ehhulfbnd DS RRA A AR HAF P por
thb bﬂdta{&?dmﬂe&ﬁ@étg wete 28080 ushg sAiY&WelA8d oils and

forrul ati ons,” water 1dss was 1000 gns. These Tesults
vegetable vited ériediviencomabinatidnb eincsumpdniisin atifosgvent-besed and

esti mates for_ biodegradability (pursuant to |SO 9408)
waies-besed-fersnulatipng. wRetardanpriavesswpin alsa uged fa cpmbipgtion as

wel B and TR0 A Db HO 0T St (HBer. VaTEP) Fipebn bpgresults

B%“%}ﬁ?] [ qlsg{gg j ok d 9408 >60% at 28 <60% at 28
Wsb0 oalta%@ afgﬂ ayséé%légé JOC content 0% 59% 0%

Fl anmabi ity Flash point >100 6 n.a. C Accordingly,
these tests reveal that the vegetable-oil based
sur f Bhefaregeingexainglesihad ieorba i werarpreseht fordusidative

11Exanple 11] Different forqulations i ng various
PURoPgT enlyend aptigt qﬁ,f@sl,lmgfthsémq ﬁ@@dﬁ&?ﬂ% aci d/

salt variety were tested, using various vegetable oils

and vegetabl e oil derivative conbinations, in

conmpari son with sol vent - based and wat er - based

formul ati ons. Retarder actives were also used in

conbi nati on as
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well as individually. Animal oils were also tested. In
nost cases, the results were simlar to those

wale@susxed above. The foregoi ng exanpl es and PCT/US2004/032739
enbodi nents were present for illustrative purposes
wekkimnd not intended to limt the scope of the
invention. 12claim 1. A surface retarder conposition
conpili si ng\ swtfadecrrtardem eongrusitiors evmpeisingli aigleastt orvecement
conponent di spersed in a vegetable oil or derivative
seth&plaptingafcting pamponend disparpeditinge viagatakile oibor (derivative

ol PR A B el e ot Bchbie " PR o o
d%ﬁivgﬁ_aggfmke&i.l , or mxture or derivative thereof

conprises not less than 1% and not greater than 98% by

t ot a2, wei Jihle edmpbsitioanppsldinon. wherdihesgidnpegdthblenoflf said
claim2 wherein said vegetable oil, said animal oil,
apimpl el upemikbrrecir denpatieethereof temwprisemnol ks dhanidh and

reater tha % otal weight of the conposition.

t g’f??éerc%ﬁﬁg&%hﬁ ?X@i chlg?ttﬁfstlg‘%@m%lt%' d vegetabl e

oi |, psaid [ Lib O § %L Ure 0f _.Go ' ngt .
o 3o TR s BklonChe WAt o2 SRk BOTRLISER, B8 saic
affmhh8ilC 8 PRIk tireOtherdof Blﬁ}gﬁ@é@ﬁét 1ds8Mtheh Blaimd4not greater
wherein said at | east one ctenent set retarding activ
thamBp% oyt totad wiéigheof d ¢ampositigat abl e oil. 6. The

conposition of claim5 wherein said vegetable oil is o
sel edt ed fhenvampositionp of stims B whesginr saidswvegetable, oil, said

aBial, SHE b Mt heRed somptiniTBoEIqse thi Y Sger ot greater
| | | ' il. palmoil, alnond
i OOR b clal FEBATEL Bld cortbidtBof | R3a"or | sar 1T ower

oi |, shenp m%neﬁb(bsitimbﬁ ¢laigi 4 whteeRysasd® @€ I&ist one cement set
oiticaca oil, palmnut oil, perilla oil, pecan oil,

retandingj dctivagdmpanent iy dispersed in ahegetabbosilt i on of

clal '3 ! mq%re%ionmggsiigor\{ of glta?r?ll 5 wherein isgi?isvgéetable oil is selected
from the group consisting of rapeseed oil, sunflower oil, soy bean oil, castor
oil, peanut oil, grape seed oil, corn oil, canola oil, coconut oil, linseed oil,
sesame oil, olive oil, palm oil, almond oil, avocado oil, china wood oil, cocoa
oil, safflower oil, hemp seed oil, walnut oil, poppy seed oil, oiticaca oil, palm
nut oil, perilla oil, pecan oil, tung oil, and pine tar oil.

7. The composition of claim 1 wherein said vegetable comprises at
least 50% by total weight of rapeseed oil.

8. The composition of claim 1 wherein said at least one cement set
retarding active component is dispersed in a vegetable oil or derivative
thereof.

9. The composition of claim 8 wherein said vegetable oil derivative

comprises one or more materials selected from the group consisting of mono

and diglycerides of Cs-Csp fatty acids, esters of C¢-Cap fatty acids, ethoxylated

13



| east 50% by total weight of rapeseed oil. 8. The
conposition of claim1 wherein said at |east one

wa@eovsi2e8et retardi ng active conponent is di spRCEHES2004032739
a vegetable oil or derivative thereof. 9. The

conPIRAS o on-@f, fatpabids, ohenpfatrysdtcholsJel-abl ity dmines, Ce-
derivative conprises one or nore materials sel écted

Csf fa0iy drhitleg) angb talbod iderivatived. nono and di gl yceri des of

Gb-C30 fatty acids, esters of fatty acids, ethoxylated
13cdBpoure compssiton of glaim h&f%?m(%l‘a:@@ lgast ppe cement set

| cohols, f ' ) - . ' . .
o3 op i St B R  PBerici] AtaPb iy, Bodde
thdIGEEHA S YeiltabRASH oPBEHGATRIbeiRE /b hingl act i ve

conponent 1S spersed In a vegetable oil or
der ifyat i Thetdopnpeditionad chandl wigetiabdaid @sberntal oil is selected
derivative being an essential oil. 11. The conposition
fraohi thé essendeswfarenge sgriagefruiielenien, ciirus,iandspingteed from
- the essences of orange, grapefruit, |legon, citrus, an
pi nd&r ee.Thfzc.Omlﬂ%SlF!Bﬂfﬁé§?%1¥rbﬁ v@?ergﬁqqﬁ%tm ODf cegjeyt set

| . . dj . : '
G S, I B BB i
grfiﬁg%oﬁgfspﬂgcgf 1h#d $ilHone AN hePtihg JIBICOUMEvE bil, Kedfisfoot oil,

er ol neat sf oof oil, sardine oil, lanoline oil,
safdigb ot lanotineeyil, fiehloilpsheepawdotl ail |amd willow ¢8. The
conposition of claim12 wherein said animal oil ,

contldi ns Thenearappsitioneofeiiaiay 12 voherert sydapmal il cantaigs a
of na an i gl yceri des of .Ce- O fatt ids, .
malerd) solgriedd et piq e ipist gy i kB erides of C-
f id (b- X h = ,
CiyFhef il RptefPpERACH thily ARGty e EO ks of Co-Coo
fafk} -acidie CQp ety alidhols, Usalpdttyvaniifed) Gxals fatty amides, and
conposition conprises at |east two different vegetable
talidilsderiwateveseget abl e oil and a vegetabl e oil

derivative. 15. The co i t] f. clai ' .
sai d4at IEH%‘EOTBH@S@M{)C?% i (x)/v e%eincsa%cli rcr:]omlposm%ér? Ic:ch]I:nprlses

at least two different vegetable oils, or a vegetable oil and a vegetable oil

derivative.

15.  The composition of claim 1 wherein said at least one cement set
retarding active component is a sugar, or an acid or salt thereof.

16.  The composition of claim 15 wherein said at least one cement set
retarding active component is present in an amount not less than 1% and not
greater than 20% by total weight of the composition.

17.  The composition of claim 16 wherein said at least one cement set
retarding active component is selected from the group consisting of carboxylic
acid or its salt, malic acid or its salt, tartaric acid or its salt, citric acid or its
salt, gluconic acid or its salt, heptagluconic acid or its salt.

18.  The composition of claim 16 wherein said at least one cement set

retarding active component is a sugar.
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retardi ng active conmponent is a sugar, or an acid or
salt thereof. 16. The conposition of claim15 wherein
W@ a00d/0ax681 east one cenent set retardi ng acti vePCT/US2004/032739
conmponent is present in an anmount not |ess than 1%and
not t9.eat The tomipoH6rOyf ¢l8indh 8Weh&tein 84id!i@ar is selected from
conposition. 17. The conposition of claimI6 wherein
theagroupt comsisting 0é suernset rofetoseptlaxtione maltose lactose, xylose,
conmponent is selected fromthe group consisting of

fragtoseapanpose, ARA@IUCqse: salt, malic acid or its salt,
its. salt

tartsgic id or its. salt, citri.c aci,d or ,

gl uc%ii c g ?dc%rppp%lglogalo&, C%@Bt &glfﬁg%’ﬁircc%l:’alsmg j Water or
pétebleumlBaseH$o1600si tion of claim 16 wherein said at

| east one cenent set retarding active conponent is a

suga2l. 14TRe cdmpesitipasof idindf1 Ghatheyr l&mPEERigh as pigent,

sugar is selected fromthe group consisting of

caloeandsdye, fidlesrdheelogyexpdifie, visedsitysemodifier, os myixturk dhexeof.
fructose, ,manpnose, and gl ucose. 20. The conposition of
cl aifril fﬁrlf‘ﬂg}"ds‘?ﬂmﬂlé’:%ﬁg Bémg@rfquaém&ﬁf;%mm@@n 1 onto
a Bftifhble elentiiBuSORRRRA] kil o Cl aim 1 further

nprirsing a pigme colorant, dye, filler, rheol ogy
modi 43, er , Té SheiodY ofRBifn 89, fupthel éﬂrﬂ%ﬁsﬁm%e%%%mgtz dway a
A nmet hod conprising: applying a coating of “conposition
surfapetportiohyd satdadriated ematertial) Hewsbyraéwasalial sLetthedpoztion.
The nethod of claim 22 further conprising washi ng away
a surface portion of said coated material, thereby
revealing an etched portion. 15
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