H GH EARLY STRENGH SUPERPLASTI Cl ZER FI ELD OF THE
I NVENTI ON The present invention relates to a new
weupevgebast i ci zer for concrete and ot her cemenPCI/EP2004/014196

rials capable to considerably increase the initial
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periods and, at the sane tine, to 5 develop early high
mechani cal strength, w thout causing any retardation
of the hydration during the hardening stage. Due to
t hese characteristics, wth the new superplastici zer

of I PHOETHRYSMERTIONI S possible to cast

concrete m xtures characterised by high fluidity and

ver YrHeO¥t bt 1 eWBioR relMits fo Rk e @ué@{ﬂﬁtﬁﬁ%er gdCordtete and
suc 0

unf avo able climati c conditi ons, as those
otBEREARLRT iasidlY caB&bleoty é@ﬂﬁi’&éﬁbﬁé ferbdR 4Rl indfial Workability

winter time. More particularly, t present invention

of! tlednfiktires AnSHREFRIsAShh &1 ARt M deRiJdiCafDONE tHE Han®qfine, to
properties which is further characterised by an

delveldp Bﬁﬂlé hli @nddh@fidadisten gt Witkdut L3R BAY EBtaelatibi of the
STATE- -ART 5 Superplasticizers are extensively used

hydatibe diRifd thie thagderdfing! stagd hPue RAedseoshdraclorRsies, with the
concrete dramatically changes the rheol ogi cal

nef¥ Gp@eiplasticipé0ddahs gprRssmalny cheOheRSR Fbsgibl% to cast concrete
viscosity of the cenent m xtures and allow ng an

mastesdr chaatiorikedl by heighoMeriéite, aikl &Rry NoWenbdag whter which
tight and conplex reinforcing bar systenms. In fact,

hatdew gy cfaser even cianubéaveagable Oliplatieedoaditi@eopdueheby those
fills all the parts of the noulds by effect of its own
chapesterisddisby etlaciong tempernphet etypisalviofigthdewiperdinee More
and tricky work of mechanical vibration. Furthernore,
pabticularlyg the peegEnashiventien selates ®© pospelplasticizer with the above
consi derably reduce the m xing water by a factor of
memti engch pro@@tieerwhindt js fuithér bhatacterisedi ky uaresntrinsic low air-
characterised by excellent fluidity. By this way, it
entipagsifiita. t o
DESCRIPTION OF THE STATE-OF-ART
Superplasticizers are extensively used in the construction field. Their
addition to fresh concrete dramatically changes the rheological properties,
producing a sharp decrease of the viscosity of the cement mixtures and
allowing an easier casting of the concrete, even in the case of tight and
complex reinforcing bar systems. In fact, flowing concrete can be easily
pumped and completely fills all the parts of the moulds by effect of its own
mass, thus reducing or completely saving the expensive and tricky work of
mechanical vibration.
Furthermore, by using superplasticizers it is possible to considerably
reduce the mixing water by a factor of more than 20 per cent, still having

mixtures characterised by excellent fluidity. By this way, it is possible to

easily cast dense, flowing concrete mixtures with reduced mixing water (low

CONFIRMATION CORY
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easily cast dense, flowing concrete m xtures with
reduced m xi ng water (lowwater-cenent ratio) which,
wonews/oazaaslened, are characteri sed by very hi ghPCT/EP2004/014196
mechani cal strength. Traditiond& superplasticizers are
based on the condensation products of salts of
n I o j ' r  NSF :
wIRR TR R AT B Hiiched B PERETIS By 908 high

MBFC). These superpl asticizers, together
R g

1ignosul fonate (LGS), have been

devefaRgod e§@§{ﬁl§%§&%ﬁﬁa§e Blsddén 4RE RoBABEMYorPPFbducts of

represent t enerati on

ent L | on
sawgeép ﬁﬁf»laﬁidaiﬁ{é sdIF6RR: Sfa‘&%!f PlLAGH | %@@ng&éemsm) and

reduced f ITying capabilities and t e t hey

cHRAsARoR HrRAUEH bP HRIMihEIS sHIfShaee vt fo?ﬂn%ldééﬁrld)é, (MSFC).

hi gh dosages in order to produce an adequate reduction

Tiset Q@?é@ﬁs@ﬂ:ii’ﬁﬁﬁ kogethess Svifts RRGHFidE MioshiT8n#&e (RGS), have
superpl asticizer 1ess attractive and réepresented one

beh ddR15ped il At SEondhhsIF oFithe 20ragatubhnd$6pRisent the 1* and

superpl asticizers in the past. Since the |ast” two

2'degafemtin 20pBrlasicizyrs. AaTRENS ChifetpRisticizers possess reduced
superpl astici zers was devel oped, based on hydrophilic

flgidRBlingecspdities naddehbiefory | they afeéld s be added to concrete
(met'h)acrylic esters. The first exanple of these

mtpesPhesdlativer BighCdddages iRUrdeatd ?Mdh@deeéﬁ ade§uate reduction
descri bed in Japanese Patent JP 58-74552 where a

ofSUpermi-dag i whte! TIRGE Vashebis eantdryther usé nef 8diperplasticizer less
(meth)acrylic acid with b) nethoxypol yet hyl enegl ycol

attraotit aeind) aprydanted vnerofhtise hedm fattairsrechichVadisemiragbd the use

can be easily prepared according to the known net hod
ofodupehplagtitizessihtlwspddtose described in the United

States Patents US 2,815, 369, US 3,041,371 and US

3, 98%nEd0 thy éadtertinfd cdecanesofofl 0'h) aentuiryc acindwni thass of

nononet hoxypol yoxyet hyl enegl ycol in the presence of
supeirplabticizend weast developed) hiasad icon hydrophilic copolymers between

transesterification catal ysts and pol yneri sati on
(meth)diryticsacitrsaliseand [(asgh)aicrylad esterboXheafiest example of these

superpl asticizers is characterised by ] _
superplasticizers, called “polycarboxylates”, is described in Japanese Patent
JP 58-74552 where a superplasticizer derived by copolymerising a)
(meth)acrylic acid with b) methoxypolyethyleneglycol mono(meth)acrylic
ester has been claimed. Monomer (b) can be easily prepared according to the
known method of the art, such as those described in the United States Patents
US 2,815,369, US 3,041,371 and US 3,989,740 by esterification of
(meth)acrylic acid with monomethoxypolyoxyethyleneglycol in the presence
of suitable solvents, esterification or transesterification catalysts and
polymerisation inhibitors.

The new class of polycarboxylate superplasticizers is characterised by

much higher efficiency in reducing the viscosity and the mixing water of

concrete mixtures in comparison with the previous superplasticizers based on
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much hi gher efficiency in reducing the viscosity and

the m xing water of concrete m xtures in conparison
WOR200%/065@8 pr evi ous super pl astici zers based PCT/EP2004/014196

onnapht hal ene sul fonate, nel amhe sul fonate and

I i gnosul fonate. The | ong pol yoxyet hyl ene chains in the

SRR BRI S SR PR Bt T Lon
PSSR il B IPAS SRSl EaFF th borer
PEAHS! 8 bt U IR ALGFES YBeble, s botr
SSHBS!inf e 0 SRR PRI RO v o

m@BEar3sRY E41EE p%ﬁicve%"fé:&”,cﬁu?ﬁ xﬁ%%agﬁec l)ftcBﬁﬁ)Fg‘Eﬂzohr,\%ith the

Di spersion of Cenment Particles | resh Cenent "Paste",

i . P i . t .
1e5¥ @Fﬁﬁ@hf‘géle@frokﬁ%lclé}ff&lt RFFHE ?}éﬂ@ﬁk S g@{lﬁﬁiﬁcelgﬁrls@ Eglpomted

Chem stry of Cenent, Vol. 3 311001, 1

ot PRI Sfm&_liRBWaCétedlCF“E}ffe&%fyﬂfé@%ﬂtﬁ:t fnd Sted:ic repulsive Force
superplasticizers allows to substantially reduce Ptuhe

ofl0saRf ci AdRITRAE iovOtheDidpelsibn @T@&ﬁ@nﬂ?ﬁﬁ!@l&é ?ll‘ﬂ Fresh Cement
superpl asticizers in order to attain the sane urdity

P&te® hPrdde@@ings0BE 1Rk €1 01 ThidiRati siIeCbhgs80oR dhe CC@REmistry of
of reduction), with a correspondi ng reduction of the

Ccexentgl | vepst3,of3ifiDe1.conpy Bt eThEOhith&es edfspesens. etfi€iency of
use pol ycarboxyl ate superpl asticizers gai ned w der

péliytattixgtatensupeeplagtitizégcadewand substantRiNyClathivedhe dosage in
polynmers is défined as the 3rd generation of

catpariporastiticiiFensd 2Neyeidrhgbe Sapetplasticiec idbeter to attain the
generati on superplasticizer described in Japanese
sdfad efitidlty ¥ tHOSResls ¢difepble Meiktiree §n@ire dilaMb @K per! Bent of
fact, the polycarboxyl ate superplasticizers, due to
rednetion} uwithce eantesporiding redectios bf ahg dvepgléroyt b the concrete.
entrain air bubbles in the concrete during the m xing.
Feéss thesmomsaspmncthe tibe poigomborylatd anferplastieiverofgained wider
bubbl es may produce adverse effects on the mechani cal
difuséony i thielest denede and this mevhelazp pépodyimerofs déf@ned as the 3™
concrete. In order to overcone this disadvant ages,
gatefraorof saperpdastecizédsended with the 3rd generation
superpl astici zers but, being these substances
Nevertheless, the use of 3™ generation superplasticizer described in

Japanese Patent JP 58-74552 is itself not free of drawbacks. In fact, the
polycarboxylate superplasticizers, due to their surface-activity, have a strong
tendency to entrain air bubbles in the concrete during the mixing. As a
consequence, the uncontrolled entrainment of air bubbles may produce
adverse effects on the mechanical strength development and on the appearance
of the concrete. In order to overcome this disadvantages, defoamers are often
blended with the 3" generation superplasticizers but, being these substances
insoluble in water, they tend to separate from the polymer solution and
therefore their efficiency is reduced with the time of storage. Intrinsically low-

foaming 3™ generation superplasticizers are described in United States Patents
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insoluble in water, they tend to separate fromthe

pol ynmer solution and therefore their efficiency is
woedismesh4sd t h the tine of storage. |ntrinsical PET/EP2004/014196

| owf oam ng 3rd generation superpl asticizers are

described in United States PatentsUS 5, 362, 324 and US

S, SRt 808 B 30008 08 iR B WBHGRGHy i e
e T 1 A
o DRELASOLET i} HECROl T, AL RRID S Sy
oA G4BT TR e pomes e

b%@ggéﬂuggx %@tﬁ@fi&)ﬂé@@g@%@pﬂﬁé edaitiat 6F eg?@éfflﬁi d¥foaming agents

SCT i alr-entrarnin
CIRHASKRSEE thChARI SPIRRLNFS 1Y pofyPRL WHIG Gy IrbBafligylar, United
St%:t_éms: IpRteMie (s %%ﬁ?%ﬁeé&ribe&% Q?vxac{_lﬁr- rauglglg:]s } C'_'g%aéticizer

2=C G O ere W= -{
obtairfed BY ?&gblyfrﬁ@ﬁk&iéﬁ’ o? thMBinds! ﬁa%%{t)h%ﬁlo formulas:

nononer’s conpri se pol yet hyl enegl ycol snononet hyl et her -
(nmeth)acrylate with nol eculXar weight from 200 to 2000;
and X X CH2 CC O Y- C C|CH2 (111) OO where CH3 Y
= - (CH CH2- O m andcpipks-@A-icrtege—Zrom 2 to §9.
These nononers are preferably fepresented by

pol ypropyl ene-gl ycol -di -(nmeth) grylate with nol ecul ar
wei ght of approxi nately between 280 and 3100, i.e.

Wi t hwheieep =oMi, N, dliy Vb elaviernX4s H or CHs,
X

CHg=—=C—C—0—W (ID
o
where W = -(-CH,-CH, -0O-),, -CHjs, n is integer from 8 to 50 and X is H
or CHj; these monomers comprise polyethyleneglycolsmonomethylether-

(meth)acrylate with molecular weight from 200 to 2000; and

X X
CH2=— ——c-——-o-——Y—-—ﬁ;—— C==CH2 (I11)
(0}
where
CH3
Y = —(CH—CH2— O)n—

and m is an integer from 2 to 50. These monomers are preferably
represented by polypropylene-glycol-di-(meth)acrylate with molecular weight
of approximately between 280 and 3100, i.e. with m approximately between 2

and 50.
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and 50. A second drawback of the 3rd generation

pol ycar boxyl ate superpl asticizers is their effect in
wdeprs@ssi4g the rate of the cenent hydrati on, ROTAEP2004/014196

evi dent when they are used at I gher dosages and in

unfavourable climtic conditions, such as those

chargpct &1d,38d Byawb&ck OVbf eRper agur egel{lé&ﬂﬁ%ﬂl , %fol§5h@boxylate

winter time. This aspect represents Imtation for

su%@x\’}ilﬁstﬁ’&%eﬁ% aHeR Gfedths cfég%%s@i@g*ﬂﬁam«al ofSthee@hént hydration,
evel u

opnent 1n the first hours of hydration. In order

b QVEd | fhe§t b 0 i Sifhaus:
rnbeen f oé%ﬁrrunlﬁlg%gd VS/?{ h a?%igfiefgatm%%@ﬂa?gis?%é\%gggﬁsb%h aeslvourable

clinddtsd WBHHitioRs, esadtl Al RGQ! aMbRRSerifl tyhithe SRIW {efiberatures
has both practical restrictions due to the poor

tygicabidfl the @fintdheimesuttis N pRbX kep@Semsth ARATRI6h for their use
di sadvant ages owi ng to the hi gher dosages and costs.

bethuiSe deSﬁlfévg@)wgﬁéclﬁﬁmrestMgiﬁnae@l@%m?ém Yfi 1@ fiR& hours of
af orementi oned products described in United States

hydeh€oh. U oxd3P3o38¢ercoMdVitiny Brawhieki RiceaibrédYE¥OdWEs have

The present invention relates to a new water soluble

beRh ‘BHBnRtEParRh bhecdelaymir adbittesdorrhnat cflcand hiieate and
cenent hydration rate and therefore does not badly

alRdiSlamihbe vRahaNsslatioatiangith slavdtslprenictddns dnenettke poor
at early ages. Due to these characteristics, with the

stalgilte Wiahplrasiltinpzaixtated fed poagaicialndigadvatapges bsing to the
possi bl e to cast concrete m xtures characterised by

hifheh dobageh siyd @odtsy s |Qvadiaxiageswbé@meividertagw@n by using
very fast, even in unfavourable climatic conditions,

the udbreaseitioirg] proaluets éesceibddiy Whited States Matemtt UBe5362,324.
typical of the winter tine. Furthernore, the new
SUpesSUTMBIARYZ O THE t(RRESENEIN VENNIODN ar e
characterised by a low airentraining effect, even in
t he Hisepresenf iaxertionl raefesandng agentwateTheohwble or water-
superpl asticizers of the present invention are

dispemibledpblymer pdiighedoesamiod rrevdrd: blze fogimenti hydration rate and
mononmers: X

therefore does not badly affect the mechanical strength development of

concrete at early ages. Due to these characteristics, with the new
superplasticizer of the present invention it is possible to cast concrete mixtures
characterised by high fluidity and very low mixing water which harden very
fast, even in unfavourable climatic conditions, such as those characterised by
the low temperatures typical of the winter time. Furthermore, the new
superplasticizers of the present invention are characterised by a low air-
entraining effect, even in the absence of external defoaming agents. The new
superplasticizers of the present invention are obtained by terpolymerisation of

the following monomers:
X

CHp=C—C—0—2Z (IV)

o)
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CH2=C GO Z (IV) Owhere Z = H, Na, Li, 1A Ca and X
is Hor CH3, X CH2=C C OW(V) Owhere W= -(-CH2-CH2
WO()563d@8i3, n is integer approxi mately betweeRCHEP20d/014196
300 and X is H or CH3; these nohoners conprise
pol yet hyl enegl ycol snononet hyl et her-(neth)acrylate wth
nol we LKL 2000 and 13000;
and SRR e AL IEOREANO) 515 Snere
CHS Y= (CHCH2 Om and nXis an integer from2 to 50.
These nononers are prefera Iy represented by
pol ypropyl ene- gl ycol (ﬁ_h y% gyw th nol e@\mj ar
wei ght of approxi mately betvvee 280 and 11800, i.€.
with m approxi mately between 2%and 200. DETAI LED
DESCRI PTI ONOF THE PRESENT | NVERTI ON The pol yners of

t he WhegeW = g(vemzL@HZdoff SICHS, anid e epﬁpﬁf@(lma‘tely between
prior-art, particul arly fromthose descri bed

5T hearehi B8 SbﬁHeSXPa‘iﬁntH USb, 33?}2?132%651‘6“ n{diﬁ)mers comprise

nol ecul ar wei ght of the pol yoxyethyl ene side chain of

pdls}eﬂméﬂ@glwbgﬁﬁﬁiom&h revReEhBiH )8t Raate( rmm) AHIlYEARe- weight

In the aforenentioned patent t hé nunber n of
appeBRBhARYy bBiweerPD060 Axl a3®00xhde of

1 i
CHy==C—C—0—Y—C— C==CH2 (VD)
| |
where
CH3
l
Y = —(CH— CH2— O)jy —

and m is an integer from 2 to 50. These monomers are preferably
represented by polypropylene-glycol-di-(meth)acrylate with molecular weight
of approximately between 280 and 11800, i.e. with m approximately between
2 and 200.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

The polymers of the present invention differ from those of the prior-art,
and particularly from those described in the United States Patent
US 5,362,324, for the molecular weight of the polyoxyethylene side chain of
the polyethyleneglycol-monomethylether-(meth)acrylate. In the
aforementioned patent, the number n of repeating units of ethylene oxide of
formula (II) is an integer from 8 to 50 while in the present invention the
number n of repeating units of ethylene oxide of formula (V) is an integer
from 51 to 300. What has been surprisingly found is that the length of the side

chains of the monomer of formula (V) is a fundamental parameter in
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formula (I1) is an integer from8 to 50 while in the

present invention the nunber n of repeating units of
webthsloesws oxi de of fornmula (V) is an integer fPOMERP008014196

300. What has been surprisingly/ found is that the

| engt h of the si de chains of the rmnorrer of formula

de(t%@mlfrﬁ i ntox! (R QE@EE ng dratior m E{H({] 9 dSefffly, the

errent ydration an 't 16

REAE B ¥ +RE mg&ﬁ;@aﬁt&g@uﬁswm%@ mwsbﬁle&g&fogorénula (ID),

mer o fornm is characterise

wﬁﬁgrfs cfHa%ctSH@éJ‘PSIVHhéﬁbr"t‘ sid%t&&% WMPﬁ lﬁ@% &fver Eﬁh% ,50), the

ation rate o e cenent eatlve

h}Qﬂ‘aﬁag ff%?eﬂ 'otf'tﬁ@ égméﬁ}elssﬂ@?{)cﬁjgﬁtlhﬁhéﬁé%d gﬁra E ition of the

case e polynmers desc ni te at'e

su#J ﬁa%@iz@?“as @ theeclehst the %lyi’ﬂeﬂ‘ dé%%n%@ﬂofﬁe'thﬁ{ed States

ormul a of the present In I on, which

r )y C
P45 SR 00 T S PO i e 1) o

thé‘fﬁﬁ:@é@@ ifvertith, SWRRIP i Thhfdck&is D Byt Relok ?r SRR BBaifl (with n

cenment is very fast, even in unfavoufable &l imatic

infepedli highR$ ., thauc abaﬁtt sehé ey pationl sad b@/ 1E§)§Naffected by the
t enpera restyplcal the winter tine.

s@@[‘kﬁfabﬁb@br ghll eRé ﬁaﬁdbﬂlﬁg offRehrnt ¢V est FRM gé\an in unfavourable
devel opment becone evi deAt when the nunber’ n of

clitReaicbAditibiist Subh astthydceittradicsite@ibyf R @ éx\é)tuie% t9151ca1 of
I nt eger hlgher than 50, but the best results in

thef whabantigad. SThendeheficiue! epident ane thdt aha@chﬂmn dirength
in formula (V) is an integer higher than 90. The

devedopraest bécdhe elidenivaser( ihdnurider ad repatied uhle of ethylene
present invention can be conbined in different rati os.

oxide o ftfosmaia SVDIMS aarihtepet hdgiserahan 5k Hulthe Hest Rasults in terms
been observe hat the best results, in terns of early
ofmebhanical sﬁéngﬁhgdidwelepmleﬁpamlbbm&dawh@mﬁ naiformgla (V) is an
effect, are obtained when the anmount of acrylic
integeotdgher(thdh ¥d (V) is from90 to 99.9 percent of
the pol yneri zabl e mass and the anmount of nononer (VI)
i s frlmnm@ofhomerd Cofpdhe eformmiias HEVRoI(VyeandatVE mdsthe present
In turn, in order to obtain the best results in term
invéntier haninc abe stcoartghbd déw eldiffieserit, tatiwsweilyen rthiough many

combinations are possible, it has been observed that the best results, in terms
of early mechanical strength development and air-entraining effect, are
obtained when the amount of acrylic monomers (IV) and (V) is from 90 to
99.9 percent of the polymerizable mass and the amount of monomer (VI) is
from 0.1 to 10 percent of the polymerizable mass. In turn, in order to obtain
the best results in term of mechanical strength development, the weight ratio
between acrylic monomers (IV) and (V) should be in the range from 0.05 to
0.5.

The different monomers can be polymerised by any of the free-radical
solution methods known by the art, such as those described in the

“Encyclopedia of Polymer Science and Technology” by Herman F. Mark. The
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bet ween acrylic nononers (1V) and (V) should be in the

range fromO0.05 to 0.5. The different nononers can be
weoabosrmesd4sed by any of the free-radical sol uti 8BAT/EP2004/014196

nmet hods known by the art, such 8&s those described in

the "Encycl opedi a of Pol ymer Science and Technol ogy"

oW RS AN T o
ebB’y %Ige: gﬁ? rb{)(ypf@egfslag C{lﬂgn@%#%\{r éttgir}ls tegn%erature the
tygggllﬁ%ihe c athéz{\fc er | §%§8'g © {%ﬁﬂﬁi lﬁéa&@@&é@‘@ﬂ%& rese ents.
LB RS o B SUARIORE, o prsen
m%ﬁﬁﬁn oet ?ﬁffhéx"&'&?ﬁgd 1ﬁ3ﬁér g@]lﬁxgﬂi(%&g ﬁ%érsh mechani cal

I'frer, er an . The system
|s i nitrogen and heated at 900C. A mi xture
%%%!ﬁg%gl yet hyl enegl ycol nononet hyl et her
[ Pdm -
poI ypr oéyﬁne&{rycol &%Hgg(% ﬁlg/c%r g?ﬁ? g)%of %P%@ag%?rge?mpp ed
wgtﬁlme%ﬁ?ﬁag spirrdFethefih¥ineferaghd.: rebftik %o&"lﬁel‘i‘?ére"1"11?{%'1 dystem is

mer capt opropionic acid is added to

pﬁ%@ﬂt %ﬂl‘lnnﬁﬂréf%erhoh‘ﬁé hhﬁteﬁheat”%qd' e, nﬁQtLﬁ'e‘)fofa o g of
ution of Na2S208 are added by a separate funnel to

po1RetHyEafdal 1ﬁidﬂo%ahymﬁérvmé@1%r§1até\féie&na@&mat h@eight 4468,

addi i ons ‘have been conpl et ed, é pol yneri sed
4 58a£bf pblyPrapylefes S cOE dihaihiag aw dthmpesillart@etpnf®6d, 22.65
30% ?utl onﬂcz)Jl l\%%—| About 7?8 g of polyner s% uti on s

oﬁh@etﬁ@é tioestidhagong & twata a1$d)|2’¢ eAnineA¢apdd @Pmmc acid is
30% E;XI\/PLE 2 270 ¢ g of water are arged |r11)Qap ass

adi¥d @Mbeorencre 1ﬁ€f§l¢é a6usd th phe gnouint Himep Goagiofal 10% solution of
stirrer, thernmoneter and reflux condenser. The system

Nh?Sj@gf &%dadfdddhbjﬂld squgatcafithnek 36 ehle aba @M Cmikturexinufiee hours.
150 g of pol yet hyl enegl ycol nononet hyl et her

ARk hach eahdditibnsblaee bean conipdeted] GHBpolymerised reaction mixture
is neutralised with about 40 g of a 30% solution of NaOH. About 730 g of
polymer solution are obtained, having a total solids content of about 30%.

EXAMPLE 2

270 g of water are charged in a glass bottom-rounded reactor equipped
with mechanical stirrer, thermometer and reflux condenser. The system is
purged with nitrogen and heated at 90°C. A mixture of 150 g of
polyethyleneglycolmonomethylether methacrylate of molecular weight 10188,
3.9 g of polypropyleneglycol dimethacrylate of molecular weight 861, 23.3 g of
methacrylic acid, 204.5 g of water and 2.7 g of mercaptopropionic acid is added
to the reactor in five hours. In the mean time, 30 g of a 10% solution of
Na,S,0; are added by a separate funnel to the reaction mixture in five hours.
After both the additions have been completed, the polymerised reaction mixture

is neutralised with about 40 g of a 30% solution of NaOH. About 725 g of
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3.9 g of polypropyl enegl ycol dinethacrylate of

nol ecul ar wei ght 861, 23.3 g of nethacrylic acid,
waQdosHesp4sf water and 2.7 g of mercapt opr opi onPCTA®R@4/014196

is added to the reactor in fivé hours. In the nean

time, 30 g of a 10% sol uti on of Na2S20 are added by a

fﬁ%f@ Rmﬁ&i”d%@'obgfgnw ehe{sﬁﬁgta' t%Eal TollycE té?ltgif‘é%oﬁpyo%

I'trons een COITp

pol mpmpﬁgg&actl on mxture is neutralised with about
40 0 sol ution of NaOH About 725 g of pol yner

sol %O'Oog G walplAb %ﬂr%&fiiﬂ ﬁgglﬁ?é Bbﬁbnﬁ%ﬁrﬁﬁadcfé%ﬁﬁt equipped
of about 30% EXAMPLE wat er are charged in

with gfn%%ﬁaﬂﬁ@ﬁﬁ Qe URRESh § etk OAn @ AeFRREBoMliétker. The system is

mechani cal stirrer, thermometer and reflux condenser:

pde@dWﬁﬁ?%l‘tﬁ)ﬁBﬁr 91%@ \’Metatbd“'étr ager.and herhed af 9898 g of

A m xture of

APEHGTdne Wﬁ@ﬁéﬂ?ﬂ%ﬁiéﬁ%&tm yIaRS ACmdleédapiweight 2368,
P rrgl ecul ar% wei ght 2368, 4.8 g of pol ypropyl enegl ycol s

4.8ighsf p Yéﬁl@n%lyﬁ@l' Eenkthhcriite f B6leculfd- de@hoeél 32.7 g of

rrethac i C aci 75 g of water and 2.7 g of

mB@ﬂ‘a@ﬁ}ﬂI@MldPV@@ 6f watad dndl Addedf htertigopessivbatc ad¢idfis wdded to
hours. In the nean tinme, 330 g of a 1% solution O

thdla2SA0B imfedtsiad. by tlee arpartne, 330ebf hd %hwhites oif Ma,S,05
mxture in five hours. After both the additions have
arbexdded dypd stipdtatd fimnedlty ik rtioneadttued imifitteUiqurs SA fter both
neutralised with about 55 g of a 30% sol uti on of NaOH.
thébadditBBé Haoé bedny mpleted,i tre aydynietdededeadiidn ngixdure is
total solids content of about 35% COVPARATI VE EXAVPLE
neht20Bed withwab@rt af eg abfangedd’ sohtginaef NaOFHhnAtoubtBR7 g of
react or equi pped with nechanical stirrer, thernoneter
padymher sblutioncanedértsiaed, Himdngastotah sodids wogeehtwiftabout 35%.
nitrogen and heated at 900C. A mi xture of 216 g of
pol YeOMP ARLGIIND HWAMABEFyl et her net hacryl ate of
nol ecul ar wei ght 818, 6 of pol ypropyl enegl ycol
di m00agrofl water ofre rabiasged in anglaghbogem-readedteactor equipped
methacrylic acid, 30 g of water and 2.7 g of
withr mreshamicabistinier, dbeunometatdand tisfivke coadenser. iThef isystem is

hours. In the nean tinme, 330 of a 1% solution O
puuged2@eith nitrogen and heated at 90°C. A mixture of 216 g of

polyethyleneglycolmonomethylether methacrylate of molecular weight 818, 6 g
of polypropyleneglycol dimethacrylate of molecular weight 861, 60 g of
methacrylic acid, 30 g of water and 2.7 g of mercaptopropionic acid is added to
the reactor in five hours. In the mean time, 330 g of a 1% solution of NaZSZOS’
are added by a separate funnel to the reaction mixture in five hours. After both
the additions have been completed, the polymerised reaction mixture is
neutralised with about 100 g of a 30% solution of NaOH. About 945 g of
polymer solution are obtained, having a total solids content of about 30%.

COMPARATIVE EXAMPLE 2

270 g of water are charged in a glass bottom-rounded reactor equipped

with mechanical stirrer, thermometer and reflux condenser. The system is
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are added by a separate funnel to the reaction m xture
in five hours. After both the additions have been
woaogloetesl, the pol ynerised reaction m xture i BCT/EP2004/014196
neutralised with about 100 g ofl0a 30% sol uti on of
NaOH. About 945 g of polynmer solution are obtained,
gn t Qf i t ,10f ut A 309
P A%)ﬁ}lvglﬁb éI\/II$?)>L%[%H§ %l%g&gpo?tov\?a(?le@? ai/} eglg%(g?rgedo ﬁ n1 8&10 g of
BHy10081980 LROHIA " ' '
B o g S R aeE S BREE, O o fEERE M ERI: 4468,
22 58U GO HAR ¢ WRREN B R ) ' ioni
of 1%0 g of pg §etah%en%%ycg?&m%o%9%?% ﬁ?rtﬁbf@a'ﬁrt@propmmc
adTBUiRagdaddat e 1 rRIEEL th FvaVBbaR 2“%%86%?1%’ 30 g of a 10%

nmet hacrylic acid, 180 g of water an

sJTBti6ANTONBORICYIE ARicd b afeOfunAR] 16E %ad't{bfr{ M&ture in

al
hours. In the nean time,” 30 of a 10% solution o

fiNe 2iTAE8. AfecraBoRO thy addHEORN HadelBEMIELODILERE, rtﬁ@;ﬂdl?ﬁlerised
m xture in five hours. After both the additions have

reAeE0n GAMLES ¢ nehiftglige] YTek ia%f@ﬁt m@agtdm 3@“/5ts6hfﬁidl>\lr§ 85 NaOH.

neutralised with about 40 g of a 30% solution o

ABbau 7303000 polymé& yoTat oA UrEtdbeaindUEh Aeotal BEMEGoftent of
total solids content of about 30% " COVWARATI VEEXAMPLE

abbudBD%. of water are charged in a glass bottomrounded
react or equi pped with nechanical stirrer, thernoneter
and CONBARATI¢ESEXAMPEESgstemis purged with
ni trogen and heated at 900C. A m xture of 216 g of
pol yHithygl @hegtetcartrohneged iy lacglaes baeonaeshdéd rédctor equipped
nol ecul ar wei ght 818, 60 g of nmethacrylic acid, 30 g

with nedchaniadl irrerg thérmenwagt apdomftuk coddedsdrs Blilegstem is
to the reactor in five hours. In the nean tine, 330 g

puriged WWhtkolnitrogen obndlaR8aeR adte HPdhd Ay neixseearst 216 g of
funnel to the reaction mxture in five hours. After

pdlyethyl éweglstdon amem bthyde thee nmetimel wlaes oft iwlecular weight 818,
pol ynerised reaction mxture is neutralised with about

6(1 goigmethaxrgliemsil, B30 grofofatka@nd 8B guof BdFcaptobropionic acid is

ol yner solution are obtained, having a total solids
a fontheafeaatesin five hours. In the mean time, 330 g of a 1% solution of

Na,S,0;4 are added by a separate funnel to the reaction mixture in five hours.
After both the additions have been completed, the polymerised reaction
mixture is neutralised with about 100 g of a 30% solution of NaOH. About
945 g of polymer solution are obtained, having a total solids content of about
30%.

EXAMPLE 4

In this example the results of concrete tests made by using the polymers
of the present invention, prepared according to Examples 1 and 3, are
compared with those obtained with the polymer of Comparative Example 1,
prepared according to the United States Patent US 5,362,324, All the concrete
mixtures were prepared with the same water/cement ratio and

aggregate/cement ratio. The coarse aggregate maximum diameter was 20 mm.
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30% EXAMPLE 4 In this exanple the results of concrete
tests made by using the polynmers of the present
wOonsksas, prepared according to Exanpl es 1 ardTEP2@n014196
conpared with those obtained with the pol yner of
Conparative Exanple 1, prepared according to the

A ﬂ%ée oAt E ikl tw g %&%ﬁ 338 nfth lstdiBfesS Wi e hfoulds, both

ures were prepare e 'sane wat er /' Cefren
t t
a%ﬁiﬂ”?f%rr?g.fﬁﬁg‘{ﬁw i Dol O COR RN ©
Ver eTeRy ﬁffféﬂ%nﬂégrg% Wed DLESP PorCRI 18 fﬂému' ds, both at

| ow tenperature and i n normal | aborat ory

condiy! 99pe (@Qﬂanﬁf\@elﬂéﬁﬂ‘ REGRHILIRASTRN € LSeICEN T 52.5R

the tes ype |11 port nt accordi ng ‘to

IQ%EWV(I@EM 52.5R according ENV 197/1) 2) Type |
portl d cenment according to ASTM C- 150 (CEM I VI A 42.5

accopygli ‘I'g EW&%Zh&)ceﬁme l@EStdifg Ib'ATIM (R SHREEM IV/A 42.5

speci mens”cured at |ow tenperature (50C) was nmeasured

aaédﬁﬁng?ﬁqugq/pj curing in the tests with Type |11
portland cenent and after 48 hours in the tests with

Type C‘onﬁ}lﬁfe%h%dst £QIRRof thBidpeciréhs eliredPeCid® ftém‘f)'éfﬁdre (5°C)

at normal | aboratory conditions (200C) was neasured

valst flead@redanfieP 240 Woufd of cfurbed intihe &REERVish B Il portland
The conparative results of the concrete tests are

cémRat had dffert4@hbotd nhRoteSROIEIT quSE’é I poiahd TeArnk, While that
and Table 2 for cenent Type I. 1. Concrete tests

oﬂ%EEBQirﬁém auldra ndginat | atrsratddl ddﬂﬁhﬁbl@éS €20°C)nwasieBured after
anples 1 and 3) in conparison with superplasticizer

zsrmr@ﬂcaﬂﬁgrt@r nothihé ednBhad est&at Thé coafarafe 32ults of the
(Conparative Exanple 1). Test with cenment Type |11

canctelitegs tave ASHOEd ihGthe b woihgCEaklet 1 for cement Type III and
portl andTypel cenent (ASTMC- 150)
Table 2 for cement Type 1.
TABLE 1. Concrete tests using the superplasticizers of the present
invention (Examples 1 and 3) in comparison with superplasticizer prepared
according United States Patent US 5,362,324 (Comparative Example 1). Test

with cement Type III according to ASTM C-150.

Type of cement: portland Type III cement (ASTM C-150)

Dosage of cement: 360 kg/m’

Coarse aggregate maximum diameter: 20 mm

Water/cement ratio W/C: 0.43

Dosage of additives: Example 1 0.25% active matter by weight of cement
Example 2 0.25% active matter by weight of cement

Comparative Example 1  0.25% active matter by weight of cement
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wadaddistucsas ;

Dosage of cenent:

di amet er:

ratio WC

0. 43 Dosa

360 kg/ n8 Coarse aggregate nmaxi mum
20 mm Wat er / cenent
Exanple 1 0. 25%ctivenatterby wei gRCDEP2004/014196

ge of

cenment Exanple 2 0.25%ctivematiZrby wei ght of cenent
Con'par ative Exanple 1 0. 25% actlverratterby \NEI ght of

Cerertt wllpl FSSTVE otlcllgtll \lvrc) Veattrs A-r—tow
Nor mal Type|of Slunp in fornula conterCoTnmpsmmStrength(MPa)
Conditions itive .o (M) (99 (50 {2006 —24-hpurs
mg%fExa q?‘féuio é 0. 7%5 e.gluglg%E an@WS 52| 0.§ormal
tl%’ 670 Cotimp goratulye | 1¢ordtedt 215 0. 7’5?3 ® [L Conditions
Concr et est s d rp ticizers o
the present |i nveﬁat 24& eg 1 and %3 da)nbarl sgg) ©)
wi t h superpliasticizer prepared accordl St at?ﬁdays
Patent US 5/362, 324 (Conpar ati ve Exanmpl e 1) est it
H{P é | ac ding t ASTH! 50Q. 78
cene ortIand ype | [cengént (|A C 150) sage of
nt . kg/ Coar ge r egat mum,dj anet er:
2 Xﬁ’tﬂ% er cemerrsg ratilo 3\?% C.4%2(g§sage éfi 70
FAhbiriESe Exanpl € 1 0.[25% actijvematt §rby Wei ght o
Shpirtfive 17 13 215 0.8 75
Example 1

TABLE 2. Concrete tests using the superplasticizers of the present

invention (Examples 1 and 3) in comparison with superplasticizer prepared

according United States Patent US 5,362,324 (Comparative Example 1). Test

with cement Type I according to ASTM C-150.

Type of cement:

Dosage of cement:

Coarse aggregate maximum diameter:

Water/cement ratio W/C:

Dosage of additives: Example 1

Example 2

Comparative Example 1

portland Type I cement (ASTM C-150)
380 kg/m’

20 mm

0.46

0.25% active matter by weight of cement

0.25% active matter by weight of cement

0.25% active matter by weight of cement

Compressive Strength (MPa)
Value of “n” Air Low Normal
Type of . Slump .
. in formula | content Temperature | Conditions
additive (mm)
V) (%) (5°C) (20°C)
48 hours 28 days
Example 1 100 1.5 210 15.9 57
Example 3 52 2.2 220 11.0 59
C ti
oriparative 17 16 | 215 9.7 56
Example 1
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Exanpl e 2 0.25% activematterby wei ght of cenent

Conparative Exanple 1 0.25% activenmatter by wei ght of
woensk3denpr essi ve Strength (MPa) Val ue of " n" PATEPL®W014196

Normal Type of Slunp in formnul ajgontent Tenperature

Conditions additive (mm (V) (% (50C) (200C) 48 hours

220 TheeReesTihe Agked 3645 ot ebis 1, Tablerd) deafhdndicate
o B 550 e L R
BTG Lo RVSHIG e TR s o Bbapiire! 35 1§Z’«?aae§me%hamcal
sefglr drors C&tw%tséﬁféiﬁ%s éﬁrlﬁq‘é{‘fénﬁﬁ%ﬁ %ﬁerlﬁf\év%’&%ﬂ’fg?sw“h the
gé?pgﬁg@%rézé Eégﬁ)ar%ﬁv%g }Cn(pL]‘F gdde§c5tljaedt ﬁld Rid States Patent

(GP558RL 1 SarflufpS TR SoberdALAD P SPHAGISI' °Yuhich is
ﬂ?ﬁ’aeclt&q f@&lhlgﬁellyeﬁug%%hﬂmlﬁaf%{ Lig E‘gi:ﬂgl aébw dzeéflg:lo(ﬁs earlier

era conpartson wi
tﬁéaﬁféc%aﬁg%"fh's‘ﬁ% ﬁ} fngﬁr?o‘iﬁgftélfiﬁgrﬁﬁ ecuov\@&r\;\lé)ﬁhﬁﬁnownh the
shg&gﬁb ?cﬁ&abfq%tx%fm 1%{3%“{111?185\{% aﬁhZ‘r%?tE#E E‘Sgne{ ?(lt»wer value of “n”

(L2, B TS PO g0 of formut
(VYPRS té?‘”ﬁﬁldiaﬁléd%é?ls patRBbteraid Oﬂ?étehﬁn’{mgc Mh&ORRE EHE the cement
hydration and, consequently, the development of the mechanical strength. This
aspect is of paramount importance in those applications in which concrete is
cast in cold climates and it is necessary to develop mechanical strength in
short time. The value of the final mechanical strength after 28 days of curing
in normal conditions are quite similar for each cement tested, confirming the
acceleration of early age mechanical strength of the superplasticizer of the

present invention.

EXAMPLE 5

In this example the results of mortar tests made by using the polymers
of the present invention, prepared according to Examples 1 and 2, are
compared with those obtained with the polymer of Comparative Example 1,
prepared according to the United States Patent US 5,362,324. All the mortars
were prepared by using a Type III portland cement according to ASTM C-150
(CEM I 52.5R according ENV 197/1). The different cement mixtures were
prepared according ENV 196/1 method at the same W/C = 0.39 and by
conditioning all the raw materials (cement, normalised sand and water) at

10°C prior to use. The efficiency of the different polymers as superplasticizers
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cast in cold climates and it is necessary to devel op
nmechani cal strength in short tine. The val ue of the

woioaloesm@shani cal strength after 28 days of cuPCIEPR2004/014196

normal conditions are quite sinjdar for each cenment
tested, confl rmng the acceleration of early age

\’%}%gggm al%?]Q/ ren th of tE% glu?\ﬁr&h?ges i' zelrt%toI ﬁ(irop table test)
a?ﬁir%t@@mﬁ@%%@% 0% e tﬁ% Hind Bosre ﬂ?%Pél?gﬂ%ﬁ s0.25% as
cheADhR e SRS M 88 Eﬁﬁ +°@&V\%sc%9r3ieﬁl?¢hty of the
diffet %?ﬁmﬁ%ﬁsdﬁeﬁgﬂsﬁé Bt Hhherg ¥ $15e% Théspth ks mechanical
Sﬁﬁi@@%#ﬁ%ﬁ# b Py SNEeR et H?@Sﬁé‘?c%%g at low
GhERREAL FEFR ReB MR 'ﬁ’iﬁ’i"‘"@%&@éﬁéﬁ 0625 288 affy fGr 14, 16

afl}ggf?%l%)urg] lﬁ%:cgﬁ'l ﬁ?@e?ﬁ@ﬁg V\@ér 1c P'?‘; z?r%gtégﬁfgegfeﬂo?ted in the
fé#f@?ﬁgé%ﬁa'l& zersvvas eval uated by neasuri ng the fl ow

ars (drop table test) according to UNI

7044”['1?32339'3“ Mg %13 08s dﬁﬁ?%e 104 %lgf?erpfﬁls?igggeZs (& 4Re° present

as dry adm xtures mass oOr “cenen

R PRk Y Oy, A0 A s
amﬂgwlt&i Sfaﬁgglﬂaféﬁvwsmz,m Gﬁ?ﬁ%%tg\;ﬁe aibaf, le 1).

curing the nortars at | ow ténpérat h o steel
Tﬁbbm%hfén{rou' ds (40 x 40 x 160 ckﬁlé&ﬂgﬂﬁwc 150)
ours. The conparative results the rtar tests are

NorRIis6d shrit/tdiftefhtahtion ng Tabl e $g TABLE 3. Mortar
tests using the superplasticizers of the present

Waregoement fvawpCes 1 and 2) in gggparison with
superpl astici zer prepared according United States

TRaipeRitukSoBe@dng:324 (Conparati vel@anpl e 1). Type of
cenment: Portl andTypel cenent (ASTMC- 150)
Dosage of additives: Example 1 0.25% active matter by weight of cement
Example 2 0.25% active matter by weight of cement

Comparative Example 1 0.25% active matter by weight of cement

Value of “n” Air i
Type of Compressive Strength (MPa)
ddits in formula content | Flow (%)
additive
") %) 14 hours | 16 hours | 18 hours
Example 1 100 5.5 132 3.7 6.7 11.0
Example 2 230 5.8 135 4.4 7.5 12.4
Comparative
17 6.1 129 0.6 1.0 1.8
Example 1

The results of the mortar tests show that the polymer of Example 1 of

the present invention, characterised by a value of n = 100 in formula (V),
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Nor mal i sed sand/cenent ratio: 3.0 Water/cenent ratio

WC 0.39 Tenperature of curing: 100C Dosage of
wadaistoesas: Exanple 1 0. 25% acti venatterby wei garmP2004/014196

cenent Exanple 2 0.25% activenaj4erby wei ght of cenent

Conparati ve Exanple 1 0.25% activematter by wei ght of

i@%%?‘ﬂet A Rl e inetianie R SRt dt 1 &1 i}gégﬁ)@g GEBY% factor
9 0 5
of i B it el (@CEE%?”EIS&%V‘@HMEQ RS A0f Gopparative
EXal” dosPolisn iy el AR eOp RS REPIET '@i&ﬁﬁepiessm yenton,
RAFERIRIAC65 04 Ay S0 2R S0LAF Soitiuth LRhamResse Tae' Bty age
PR LS, LA b
R TR T T T -
plrd Crﬁét;élg égrhét?ﬁfﬂlﬁ'i{i’% Gy r%t!glncgf ﬂ?es Qﬁt P%%?léo%g?n% consequently,
AR A
t
ComR LB A o Lgngggﬁénmt 'yt he” devel oprrent of
the g polgafer TrANeRhHR 4 DrtRE PrbsedP Ve Ford has been compared,

in mortar tests, with the superplasticizer of Comparative Example 2. The

results are presented in the following Table 4. The mortars were prepared by
using Type III portland cement according to ASTM C-150 (CEM I 52.5R
according ENV 197/1). The different cement mixtures were prepared
according ENV 196/1 method at the same W/C = 0.39. The behaviour of the
different polymers was evaluated by measuring the flow of fresh mortars (drop
table test) according to UNI 7044 method and the air entraining effect,
according to DIN 18555, at the same dosage of the polymers (0.25% as dry
admixtures by mass of cement).

TABLE 4. Mortar tests using the superplasticizers of the present
invention (Examples 4) in comparison with superplasticizer prepared

according Comparative Example 2.

Type of cement: portland Type I cement (ASTM C-150)
. Normalised sand/cement ratio: 3.0

Water/cement ratio W/C: 0.38

Dosage of additives:Example 1 0.25% active matter by weight of cement

Comparative Example 2 0.25% active matter by weight of cement



The pol yner of Exanple 4 of the present invention has
been conpared, in nortar tests, with the

weoeupsroebast i ci zer of Conparative Exanple 2. TheCraEe2iou®14196
are presented in the follow ng @able 4. The nortars
were prepared by using Type |1l portland cenent

accor ding to ASTMC-150 (CEM I} 52.5R ql%% E%@Wength (MPa)

behavi our of the different pollymers \Nzégvé’\%lr @&O%\} %4 hours

+ hao af P =Y ar o
reastr I IIU l ne I I oW1 I eST—igf L Al S \LI oP L & T Ltbl

accotianipled UNI 7044 wePhod dnd 1BARe ai rl%ftrii Avdg | 300

a-F-Far\i- accot r~I| ne-t-o—DI-N 1QRRE at 'I'In camm canp 0
—CCt O

@(vmpmnyﬁr@r}@n(me 2405 as>@3y adri xtldbes by Sgﬁasjg 0f9.7 17.5

L ot SR e S R G VR L J&

- cenent ). TABLE 4 using tlhe
Guppanplixs tixaigde 8 | of t he3pr esant li3dvent i 6t (Bxankbles| 3.8
L 4) in conparison With superpldsticizen preparied
accordlng Conpar ati ve Exanple 2. pe of cenent
por t (IRgdmspgde| ofcgﬁbmqrp@-rmislgm}lcp‘é ﬂmﬁt@@dpresence of the third
sand/ cenment rati o; Water/cenent ratio WC Q.
nbagag@r,ﬁepamfrd/bg p@wﬁwsélenetglzwa@r(méwa{a@@rlw is essential
wei ght qof cenment Conparative Exa
i, PEOGRAING e R t BIRSFPIRSHGHICI D OEe%nI@@ﬁ%mes@V%tlon which are

t rengt, e of, addi e Ai r  cont Fl ow
?%ao} mﬁg/xp?%\g bEngainng t pnd igh e?ﬁy rseq igal grength.
17.1 30.0 Conparative Exanple 2 > 23 126 5.9 9.7 17.5
Conparative Exanple 3 > 23 132 0.4 1.0 3.8 The results
of the nortar tests indicate that the presence of the
third nononer, represented by
pol ypr opyl ene-gl ycol -di -(neth)acrylate is essential in
produci ng the superplasticizers of the present
i nvention which are
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characterised by low air entraining effect and high

early mechani cal strength. CLAIMS 1. Superpl asticizing
waddistoeseds f or concrete and ot her cement m Xt ur BETAEPR(94/014196

hi gh strength devel opnment capadity and | ow

air-entraining effect, conprising terpolyners of the
C&%i@ﬂ‘ ng m xture of nononers respectively having

slV, Vand VI XCH=C CO Z (l1V) Owhere Z
= H Na, Li, 1 Caand Xis Hor CH3, X CH2=C C O W (V)
Il Owhere W= -(-CH2-CH2 -O)n -CH3, n is integer

LSPGO AR TS AP el s i
h trengih d&?e’lb%m@ﬁfj cﬁ)écﬁl‘gﬁ Bnd NbRO&Ir- éﬂt?éépg}%qggﬁgt, domprising

uperplasticizing additi according to
teppShRh st R MRNOFRlovAhe! MR bf $n ively havi
e})\gl ygﬂtlhﬁl enegl ycol r(r)onoﬁet hlyl et her - ( rr%rtl?glggsr yrleg?eectlovfe y having

forlaay e weh@htr from about 2000 to about 13200. 3.
Super pl asticizing additive according to claim1,

wherei n the nononer )l(
CHp=—C—C—0—2Z (Iv)
(o)
where Z = H, Na, Li, %2 Ca and X is H or CH3,
| |
CHy=—C—C—0—W V)
(o]

where W = -(-CH,-CH, -O-), -CHj, n is integer approximately between 51 and
300 and X is H or CHs;

| |
CHg=—C—C—0—Y—C— C==CH2 (VD)
|| |
10)
where
I
Y = — (CH— CH2— O)jy —

and m is an integer from 2 to 50.

2. Superplasticizing additive according to claim 1, wherein the monomer
of formula V is polyethyleneglycolmonomethylether-(meth)acrylate of
molecular weight from about 2000 to about 13200.

3. Superplasticizing additive according to claim 1, wherein the monomer
of formula VI is polypropyleneglycol-di-(meth)acrylate of molecular weight
between about 280 to about 11800.



of formula VI is polypropyl eneglycol -di-(neth)acrylate
of nol ecul ar wei ght between about 280 to about

wQ 283063648 Super pl asti ci zi ng addi ti ve accor di ngPCO/ERR@U014196
1, wherein the anpbunt of acrylil8 nononers (1V) and (V)
ranges from90 to 99.9 percent of the whole

AP AT R AR, CROET M Gt o
acryl YRR \A;qigé'tdﬁ?iawg'r%ﬁ%’& AOHP0P 1{3}9299 ﬁleﬁfe’ﬂ’t bf the whole

ereln the etween acryll nohoners (|

p8inér2ed Snady bHhE thé%ﬁoﬁﬁtogf%gé%ﬁl86Q\ﬁ? r@n{ggﬁ;}ﬁ;}h 0.1 to 10

m xtures containing fromO0.01 to percen

p¥RIcaRbf Phe WHD1E POBftheriffd fadsy basis of the additive

of the claiml.
5. Superplasticizing additive according to claim 1, wherein the weight

ratio between acrylic monomers (IV) and (V) is in the range from 0.05 to 0.5.
6. Cement mixtures containing from 0.01 to 3.00 percent by weight of the

cement, on a dry basis of the additive of the claim 1.



