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OPP-ZZ- 2010- 0002 POLYMER FOR ULTRA- H GH STRENGTH

CONCRETE ADM XTURE AND METHOD FOR PREPARI NGoEHEZ2AME1 0-0002

5[ 0001] This application clainms the benefit of Korean

Pat ent Application No. 10- 2009-0055767, filed in the

Korean Intellectual Property Ofice on June 23, 2009,

which is hereby incorporated by reference as if fully

set forth herein. BACKGROUND OF THE | NVENTI ON 10Fi el d
POMTYMIER FORULITRA -HIGH JIREN G5 €ONCREATR ADMPETHRESAND

to a novel polyner for ultra-high strength concrete

adm xture, apdTROS FORPREPARING TSRV Mer for

ultra-high strength concrete adm xture, prepared from

30 to 95% by wei ght of an unsaturated

(et h) pol yoxyal kyl ene urethane conpound (a) and 5 to

70% by i ght..of. an_unsat ur at L.oni c_or ic. .
(048 mer 5 EBYIcHHAR SRR PO HETGE GrEGRRT Ag et hArgligion No. 10-
_50003 More specifically thelpresent invention relates .
2009-p@5 5 6Aofilsr ip sheyKerean dntelleatval Propegty Qfficerngt June gAc €% which is
adm xture suitable for use in ultra-high strength
herebg anoreiraed by rdfa@hcd &xaf fdlyyweforthderdiot h hi gh
wat er -reduci ng ability, an advantage of pol ycarboxylic
acid polyner adm xtures, and defoam ng capability in
proportion to the content of urethane derivatives

20present in ]§' éﬁﬁ'[fﬁﬂ Ih’ﬁ{li RV 'ﬁgmtvor kability
and Strength'ﬁ%Ei%E—tUﬂtféiEPtIﬂmnEﬁQgﬂﬂTﬂm t hout using
.. .a qFfoaning agent, and a nethod for preparing the
Eﬂﬂg@ﬁﬁﬁilﬂﬁggﬂﬁption of the Rel ated Art
[ 0004] Pol ycar boxyl i c aci d-based pol ynmer concrete
[088R1 xt uthespmsent garetian| iplalgsetd 25waelhatlymer deueltyighigh strength
agents and pl asticizers for concrete conpositions such

concr@t8 agletietate, padtresie spBlBcalBr, 20 10 pOIPM2r doyr tilaa-lagld strength concrete
concrete, which are required for concrete conpositions

admixi@e! BrcphRl rikbth Boab g%t %Zi ®ight OF arf Livdabur@Rgi(RRENHIJo:8akkylene
construction. [0 O O 5] Such a pol ycarboxylic acid

urethdd® chHn%Bun‘ch &9 Lid § t@qmﬁwa ghw a?lvlﬁéatua%ddintitynig forgani(: monomer

(b), and a method for preparing the same.

[0003]  More specifically, the present invention relates to a novel polymer for ultra-
high strength concrete admixture suitable for use in ultra-high strength concrete, in that the
polymer has both high water-reducing ability, an advantage of polycarboxylic acid polymer
admixtures, and defoaming capability in proportion to the content of urethane derivatives
present in side chains, thus improving workability and strength of the concrete composition

without using any defoaming agent, and a method for preparing the same.

Description of the Related Art

[0004]  Polycarboxylic acid-based polymer concrete admixtures are generally used

as water-reducing agents and plasticizers for concrete compositions such as cement pastes,
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concrete conpositions and thus consi derably decreases
the amount of water required, thus 5 advanhaggeousbyio-o0002
i mproving strength and durability of civil engineering
and construction structures. Such a pol ycarboxylic
acid polymer concrete adm xture exhibits high
mortafiandy CONSERi®i hichbfei teguizgrtl fen gerfrely  composidinpartedorg structural
conventional lignin sulfonate adm xtures or
materpadd fonapfitdngireaengsaid @natrect@dm xtures and i s thus
commonly used as a hi gh-performance concrete

[03@BT] Xt USiRh alfgﬂdﬁa%(ﬁyﬁa: HOWRY Bimer @0ndrBea8@aSQutdimproves fluidity of
popul ation and geographic |imtations of contenporary

concr@t& o ﬁl&%sxﬂ?fsfs?algf gllﬂlg Qanqg’é?%l td'%@reﬁ's%g &5 hhudt Yt water rﬁqulﬁed thus

concr et mposi tions requiring

v RSBl a@@l@mﬁgwﬁr STASLHE 83 comscton
hi gh- performance adm xture wi th high mater-redu0|ng
structyigh.| Sygh # Polisatboxeliaacidl pelump gencs¢le edgiruropeibitehigh water-
adm xture to prepare such an ultra-high 15 strength
reducing@nadiléty eandofiqi disy,t dsocomphrgk tre calvieytiorsé di gnint sudfohatghadmixtures or
strength concrete adm xture is a copol yner of
polynh@ﬁﬁéléﬁ@é&ﬂ)nﬁﬁrmﬁﬂtﬂr& A o @0d cosRhH 8de@ths a high-performance
pol yal kyl ene gl ycol ester which has a di sadvantage of
Comx&gggh_ &%bly deteriorated workability due to high
er-re ucing ability and | ow water/cenment ratio.

rdi there is a need f novel. ultra-h
IOQ?P ngtlﬁg%%"ﬁareape TGRSR OF ROPURUID G 7 BRRERRMIC Wmitations of
pol ycar boxylic acid concrete adm xtures, Japanese
conterpperant speiblyi bat drpusbl abentothe3nsmssilys froskyscrapers, and concrete
pol ycarboxylic acid concrete adm xture which is
compgdi@ar eduiringnhigl stron@h 2wl dorabilian velhikly lard peftingdacs wk atitea-high
nmononmer and 15 to 40 nol % of pol yal kyl ene gl yco

streng@) é@i&ét@%@ﬁlpﬂﬂﬂ@ﬁ@r ASNGh $OAPIhARS aBmPaLRIth MedH WeteRreducing
wei ght average nol ecul ar "wei ght of 20,000 or Iess.

abﬂltﬁlsﬁg%%éga@ ASlhieoly F&%f@p Eotnct8 ARSIt sli"@{ﬁfg Sl an ltra-high
strengft pCHRE HTRRIIAL o SStaR HIAOrHYS BTty A p st is &

acid nononers. The cenent dispersant disclosed in the

copolyatredit unsawisech earbpradicpsidy andc pnsehealgd pebklkykrae redyashegr which
are non- 5 ionic hydrophilic groups and anionic

has achsddexythgc oficbakidurablpsdetariordted rvaapadlityvéuaral kiphl ester-reducing
i nvol ves hydrophilicity of electrons and steric

abilighhAdNER CRatel/ Bt Bt tﬂaﬁ& aﬁl@c!o@&ﬁ@l‘yo @8 SOTPhiQN R nGRIMBMka-high
partlcles and exhibits | ow cefrent hardeni ng-del ay
ffe d dispersibility. [ 0009] Mor eover, US

streng a%on%%e% &Jm%%g , 206 suggests use of copolynmers of a
ol earboxyllc Cld .monomer m x e and _copoly, .

[05 gxy AoloyRAliGHr ¥ lig pGid fongrste %@Hé% PPSEFSF] ik I?Eenéél uglication

et her nononers and pol ycar boxylic acid nononers as

No. 1H0683085idissiases o pplycarbasdicfacid eincyeto pdroidmra twhit¢huis pyenangd! from
sol ve the undesired slunp decrease with the passage of

20 to 0MAR0I% 00 a8 alky0](hietlpadilatcomondiRePaicEns ¢4l ekt iodpoNalkylene
2003- 0065580 di scl oses use of unsaturated

olycoPRs¥Rtd¥d SREbALPEnELIN RS o 8@?1%&1593\!11?@9% gHIRRORBE $nolecular

erel n unsaturated 15 bon as unsaturated organic

ncorporated into a

“@Emg%fg%@%i? H&l m ne- et hyl ene oxi de adduct and organic
acid nononmers and unsaturated organi c aci d nononers
for ultra-high strength concrete adm xtures to inprove
wat er -reducing ability and workability of concrete
conpositions. [0011] As such, incorporation of a
conbi nation of polyal kyl enezgl ycol nono
20(nmet h)acryl ate/ (neth)acrylic acid copol yners,
pol yal kyl ene gl ycol nono al kyl ether/maleic acid
copol ynmers and pol yet hyl enei m ne EO adduct/ unsat ur at ed
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OPP- ZZ- 2010- 0002 smal | anmount of defoanm ng agent to
uni form ze foans of concrete conpositions. S o _ -
def oanmi ng agent is hydrophobic, which is di??grgﬁtzolo 0002
fromthe adm xture, thus causi ng phase separation
t herebetween. [0013]1In order to solve the
[0808d e- nenadddtied Jopwisse afent HabpeatanNoj henfPdR338 discloses a
i ncor porates novel nononmers to provide urethane
cemeypol divpersarapppicpatetie bp canpotyeteizadon xtafr epolwhi elkylkan  glycol
exhi bit superior water-reducing ability, considerably

mono{HRAREEINET &R hidn¥mBMe And P@RctHRBryAt il Ofﬁonomers The cement
wat er/ cenent rati o and have uniform foans ow ng t

dispefgﬁﬁ%ﬁcﬁ) egl Wﬂgﬁﬁgp h#d&%n\% I{alg %%#aﬂ%ﬁén@%}ﬁ({% cquﬁﬁso %mcﬂ%re non-

nd a or prepa

ionicg qlll‘r@ggtﬁlg gﬁ% hesoeijr{ql:%nq%gg ﬁgﬁ@f(ﬁégmga gépbe an lalégsgaectwe molecules,
expected to have infinite potenti al licability

invol\gsyRRyhideity [HE elemfmmr(dl\stel[lcoblm;am@anl@lgﬁgllgyaggtqgétlon adsorption
present invention is directed to a polyner for

of cenwdrit partidieghand exhitdtsrlengtmeniOnedeain:-dday xffemtebarpdod dispersibility.
nmet hod for preparing the sane that substantially

[008Y%] at avidReR&, QIS Mt PREDIseIwR Z@Hesdg‘geété PﬁsE: a&f‘ efIARs of a
dlsadvantages of the related art. iI's one

e rese Y
volyo b8l g ARPIRES Rl HA ceBPabr &% Axlﬁoxrye F@’a R elyeol
novel organic conpound exh|b|t|ng sup I or
mono(pgtRcpEg FEIChghetgneianers angh Pelyed bowrlieAs1q meponpkg as plasticizers
foamabi lity and bei ng capabl e of considerablely
to indrepse diidity dlircatvichi surmyf arsosavetibe sndesaedrsbemp glecrease with the
appl i ed. 20[ 0016] To achi eve the object and ot her
passagedMfalih@ges and i n accordance with the purpose of the
i nvention, as enbodi ed and broadly descri bed herein,

[09&@}" deg acﬁm?orpOprn%fenf qfububétfoﬁ Ricg o9t ro%esm %%Hs@st Qse of
adm xture, prepared from30 to 95% by wei ght of an

net h) ur.et hane conpound
amsat 58 4t sk ﬁ&‘f@amsfﬂ%%ﬁu‘%/ﬁdﬁ@b§| B B BBt
X1Y1( 2 ?=-12,1 0- F(P10) , F- CONH-
bondsgs a@)urﬁ eRgrganic amg\ﬁéer lélpwp%atedyq}toaehBolzgth&kgelgag%ethylcne oxide
i ndependently identical or different and are sel ected
adduct pryhpigasicgaea pronomsissanidngnsefurdigd prageie gcid-monamesst foy ultra-high
group (-CH3) and a carboxylic group (- COOH); Rl
strenglle@ires@nhdmxtisds (inprovowaiebeniugihgupildy add ketladity of concrete
group; R2 represents a C6 5 aronmatic group, a C3-Cl2
comp&Yfdsc hydrocarbon group or a Cl-C6 hydrocarbon group;
R3 represents hydrogen (-H) or a Cl-C6 hydrocarbon

p; 13 represent.s at. | east,.one C2-C2 al k e
[08{1% ‘é"har%g‘?%P%rﬁﬁP“ off 2 "t%“bi’éf’g‘onmﬂf é’ﬂg’ag‘yi e ¥y €N mono
aver age adduct nol e nunber of the oxyal kyl ene group
(methﬁlﬁwlﬁefi@etéaﬁcrsﬂt%@& colgners, pobmlkyipnccelyrd men Iéylar@léer/malelc
adduct nol e nunber of repeat units, and 5 to 70% by
acid cmmlgmtarscamdmlymﬁ%mimhe&&ad@rﬂt/unmlg‘aﬂed organiomed cd@(iers as
represented by Fornula Il below 1C2 p(a) Z2 R4

an adidR@r€iMa nenfdudntixdr idiRcRaghinitRdenerdantdfihd genti cal
or different and are selected fromthe group

[o§ 95? s tH vgxf tmafn%%?@ %ure éadlgtah g@fil in Qﬁ@b’zﬂ?ﬂt;g%t%iﬂg Gxhibit

car bOX I C grou one o

high ‘ﬁ?tB’{Jﬁ%t‘Cln& 2%%%? ggtr dgg va?‘?algigigP &es 5 nltl Slo%\é:vglrr]iagﬁ%?iﬁ f concrete

accordance wi th anot her aspect of the present
compgsihiasinati leyy, wieyearerad ratto. gn addition, these concrete admixtures comprise a
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concrete adm xture, conprising the polyner according

to the present invention. [0018] I n accorg@apcezwbbho-po02

anot her aspect of the present invention, provided is a

met hod for preparing a polyner for concrete adm xture

conpris 1) charging a solvent into 20a reactor; ,
small j gmoug @ﬁﬂ%ﬁ@n&@gﬂaggltatp i smiggnams sait ¢ansres compositions. This

(et h) pol yoxyal kyl ene urethane OPP-ZZ-2010-0002
defoambngpagendis(ig)yirophpbies ehichds Hiffdrére ffooh tevidng xfaor, msacabsing phase

at | east one unsaturated ani onic organi c nononer (b)

mmanﬁ@ﬂﬁ§§§&ﬁﬁgﬂpy the followng Fornmula Il: Xl Y11) Il
11=1 71 121-0---RP, O)r- CO\lH- R2- NHCC - (PlO)"

[ Obggig] Vme&%llep 1%@1%:1 { %& n?ernﬁogﬁf: gr %g ﬁ'{elﬁﬁlt invention

tical ere are

. oup con |st h dro a, nmethyl g

incorROrRiER) ToAK B r&)&?%xm PEOV étb%ocaqiym%f ?@3&05@5 nids cgnerete
C1-C6 hydrocarbon group or a ket one group;

admixtenes ewbich scaan exhibitasirerigr owﬁer-@edﬁyl@gu @blhﬁydr%@tdﬁmbly improve
group or a C,-C6 hydrocarbon group; R3 represents

workdwylity egem uperthiscoof a 1 waberfvgdreat aatibamddrave pnifPinDfoams owing to
represents at |east one C2-C20 oxyal kyl ene group; mis

superidf fédﬂﬁlﬁ@ Qi1 wathbOt ddifhg W G&fohRidoRNERhAY] AEENE For preparing
nol e nunber of the 10oxyalkylene group; and n is an

the u%u%r?‘%g eﬂo oﬁjtl?rgpte? él'glgﬁlfﬂil%l é&aﬁ‘é?g&&?ﬁr %qt[egdtgug&ncf@é @nd other

) 0] wherein X2, Y2 d .Z2 are, each ntly
mdustiﬂaﬁﬁ%lﬁ&awd Yp eap?q%Pt@ﬁaaV%Wa‘lnngogearl apakc a%el&yn the group
consi sting of hydrogen (-H), a nethyl group (-CH3) and
a carboxylic 15group (-COOH), in which one of X2, Y2
and Z2 is hydrogen; and R4 represents a carboxylic
gr ousUMMARY OF THEINVENTI@NuUp (-CN); and iii)
pol ynmeri zing the resulting reaction m xture. [OO

[0814) ! m&gﬁﬁﬁg?n% d{%ée'ﬂt %ﬂ%ﬁ@ﬁ 1@§§€&$d &f atdagymhere®eMira-high
|nvent|on provi d is a nethod for preparing a

strengﬂ? (l;(%/r{e'égé;[ gﬁéﬁ@%%gbn Qtﬂmi )férﬁgrg%a%ﬁlgptflé ?élﬁg thak %ubcs%lﬁg I NBbviate
e oSS 5 PSR ot SR Bl

| east one unsaturated anionic OPP-ZZ-2010-0002
[0015] It is one object of the present invention to provide a polymer for an ultra-

high strength concrete admixture to which a novel organic compound exhibiting superior
water-reducing ability, improved workability and foamability and being capable of
considerablely improving durability of concrete structures is applied.

[0016] To achieve the object and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein, provided is a polymer
for ultra-high strength concrete admixture, prepared from 30 to 95% by weight of an
unsaturated (meth)polyoxyalkylene urethane compound (a) represented by Formula I

below:
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organi ¢ nononer (b) represented by the foll ow ng

Formula Il together with a solvent into a reaelek->010-0002
Il Z1 R1---0-{-(P10)rQONI- R2-NHOCI n O-(P10)n, R3
(0022]wherein X, Y1 and Z1 are each independently
identical or different and are 5selected fromthe
groupxcogsi sting of hydrogen (-H), a nethyl group

(-CH3) apd a carboxylic group (-COOH); 12%'¥epresents

a Cl-Ce=fiydr ocarbon group or a ketone group; R2

repre enﬁs

n t roup, .a cyclic dr ocar bon

groupéor 5_%ﬁﬂ%%8E§3#%%%FB%ﬁ_EP8§%Toﬁ§ﬂgéb$bsents

hydrogen (-H) or a Cl-C6 hydrocarbon group; PIO _

r Sya (D~ V- : : S

an eRRE R 7 YEnd 27 She B8 (e AL PR H R o ek csclocted

| e nunber .of the, 10oxyal kyl e roup; d i s,an .,

from {RR eosr g =% 6 DOET h 4 RN Hod KGACAdR EahaRgic erowp (-

nunber of repeat units, and 72 1(2(jﬁ Z2 R4
COOHpoRaTamser i Ko CoVvdeiedrpn gipup @achkqlonte ponige Ry (tgpresents a Cq

identical or different and are selected fromthe group
aromationgiospj agCHe€hyyliogkydrbedon grovpt byla §f-Q4phydr&d3jorantbup; R;

a carboxylic 15 group (-COOH), in which one of X2, Y2

repres8ild hdrdgen MGy QUL - AN IR HRRT B8R BOAPREQNX U leBst one Cp-Cao
group (- or anitrite group (-CN); 1i) dropw se

' r: I d
oxyal Bk B A IR I o S B R AR B Hadhoy gl uamber of
0 rizing the resulting reacti ] xture. 002471t
the oIS b il i 28 B P St o SHrob i g gk dduct mole
description and the 20fol Il owi ng detailed description
numbegfoltrapeap pBd® BOd Srie el BN vew@t@% @npinsatyratedchnéopd arganigriponomer
and are intended to provide further explanation of the
(b) repraseatedibgrF aaswutd diboled::  OPP- ZZ- 2010- 0002 BRI EF
DESCRI PTI ON OF THE DRAW NGS [0025] The acconpanyi ng
dr awi ngsy, whi ch arﬁ%;ncluded to provide a further
under st gndi ng of £ i nvention and are incorporated in
anéuaan itute a part of this S5application, illustrate
odi mgnt (s) of the invention and along with the
deéérip jon serve to explain the principle of the
invénti o I n the draw ngs:

wherein X,, Y» and Z, are each independently identical or different and are selected

from the group consisting of hydrogen (-H), a methyl group (-CHs) and a carboxylic group (-
COOH), in which one of X,, Y, and Z, is hydrogen; and R4 represents a carboxylic group (-
COOH) or a nitrile group (-CN).

[0017] In accordance with another aspect of the present invention, provided is a
concrete admixture, comprising the polymer according to the present invention.

[0018] In accordance with another aspect of the present invention, provided is a
method for preparing a polymer for concrete admixture comprising: i} charging a solvent into

a reactor, ii) dropwise adding at least one unsaturated (meth)polyoxyalkylene urethane
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[0026]FIG 1 is a graph showi ng total organic carbon
of the polynmers prepared in Exanples 2 to 4pgRdyz_-2010-0002
Conparative Exanples 2 to 4, and in the graph, (a)
shows a polyner (S-2) prepared in Example 2, (b) shows
pol ymer (S-4) prepared in Exanple 4 gc) shows 10
comp@m&//@rrep@sg)tecgmp@peﬁllpwlr@oﬁgm@g|Ivé1 Eg@éﬁ-@p@ Lglsat(lgg)ted anionic

shows pol yner (C-4) prepared in Conparative Exanple 4,
organ{cQB3Ymdtl(Q represerdediby THeNbllowiyg Feimuladl:pol ymer prepar ed

i n Exanple 4; and [0028] FIG 2B is an TEMinmage of

t he poI yner prepared in Conparative Exanple 4. 15

[ 0029 F ‘G 2Cis an TEMimge of the pol ynmer prepared

in Co .ative Exanple DETAI LED DESCRI PTI ON OF THE

I NVENT1 ON

Z;  R—Q—{P0)—CONH— R;——NHOC F—0—(P1nRs

[0019] wherein X, Y; and Z; are each independently identical or different and are
selected from the group consisting of hydrogen (-H), a methyl group (-CH3) and a carboxylic
group (-COOH); R, represents a C;-C¢ hydrocarbon group or a ketone group; R; represents
an aromatic group, a cyclic hydrocarbon group or a C;-Cg hydrocarbon group; Rj represents
hydrogen (-H) or a C;-Cq hydrocarbon group; PjO represents at least one C3-Cyp oxyalkylene
group; m is an integer of 2 to 100, which is an average adduct mole number of the
oxyalkylene group; and n is an integer of 3 to 150, which is an average adduct mole number

of repeat units, and

S r
1
Z, Ry

[0020]  wherein X;, Y; and Z, are each independently identical or different and are
selected from the group consisting of hydrogen (-H), a methyl group (-CH3) and a carboxylic
group (-COOH), in which one of X5, Y; and Z; is hydrogen; and R4 represents a carboxylic
group (-COOH) or a nitrile group (-CN); and iii) polymerizing the resulting reaction mixture.

[0021] In accordance with another aspect of the present invention, provided is a
method for preparing a polymer for concrete admixture comprising: i) charging at least one
compound or monomer of at least one unsaturated (meth)polyoxyalkylene urethane

compound (a) represented by the following Formula I, and at least one unsaturated anionic
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[0030] Hereinafter, the present invention will be
described with reference to the 20annexed epaWzRASe10-0002
[0031] The unit "% by weight" used herein refers to a
wei ght ratio of the polyner for ultra-high strength
concrete adm xture cal cul ated based on_the total .
organigemgpemert (by serresepied hyribe foflvaas Fermeladll &gethentiibripgplvent into a
[0032 ] The present invention is directed to a pol ymer
reactdrpr an ul tra-hi gh strength 25concrete adm xture,
obt ai ned by pol ynerizing two or nore m xtures or
mononers, that is, OPP-ZZ-2010-0002 (a) at |least one
unsat ur ated (meth) pol yoxyal kyl ene ur et hanerconpound
and ( it | east one unsaturated anionic organic
monomgr ¢r a conpound contai ning the sanme toget her
wi t h {ic) Ra—potyheli—z@Nion- RA-NHaC ar-O0—aftfdOaRnet hod f or
preparing the sane. [0033]1n addition, the present
i nvention provides a concrete adm xture conprisin
[08eRé porviaiein XerY wdndr 4 pieglack dpdepepdenty adengicel or different and are
adm xture. [0034] The polyner for ultra-high strength
selected fromethe gammi oconsiséngrafyhytieogent(We}, acoethaneotp ¢Oph) ymba carboxylic
Al ternatively, the polymer may be copol yneri zed

groupt QOB R\réfteRhites CIOoR aBFota®@n! @t &8a kB@ne group; R represents
af ore-nenti oned two conpounds or nononers are

I [ - j pal > :
on an R L i R0 Bloghebon AR W ERLS 194 5080 proup: Ry represents
and, .in addition to the afore-nentioned .t cOo nds
hydrogigC-HBMB A sCs PRYOBE RoBOH s PEEPUGE S OUS Lot Harlkylene
copol yneri zabl e nononers. [0035] The two conpounds (a)
grouppn rip rfgevesef B 2 HY. uskigh af seaviragon addiebimelei mpmber of the
t hereof [0036]In the case where the polyner for
oxyalknlémeagroughangltir Brugtihtegemefi toel Hd nehxdhuis eniayerh§e atduet nede number
by copol yneri zation with other nononers, the two
of repeQWRAYNGAEG (a) and nmononers (b) are preferably main
i ngredi ents. The polyner for ultra-high strength
concreie adgri xture conprising the conpounds (a) or
nmonomer$ (b) is a pol(h®r having a structure wherein
(et h) pol yokyal kyl ene urethane as a side chain is
bound YYo= jmin chain, that is, a polynmer containing
(et h) pol yokyal kyl ene urethane in a side chain thereof
20[ 003%3 TheRpol ymer for ultra-high strength concrete
adm xture prepared fromthe
[0023] wherein X,, Y, and 7Z; are each independently identical or different and are

selected from the group consisting of hydrogen (-H), a methyl group (-CH3) and a carboxylic
group (-COOH), in which one of X,, Y; and Z; is hydrogen; and R4 represents a carboxylic
group (-COOH) or a nifrile group (-CN); i1) dropwise adding the remaining compound or
monomer and a polymerization initiator (C) to the reactor; and iii) polymerizing the resulting
reaction mixture.

[0024]1 It is to be understood that both the foregoing general description and the
follow.ing detailed description of the present invention are exemplary and explanatory and

are intended to provide further explanation of the invention as claimed.
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nmononer ingredients inparts dispersibility to a

concrete conposition due to hydrophilicity apd-gtebb€o-coo2
hi ndrance of (neth)pol yoxyal kyl ene, a non-inonic

hydr ophi li ¢ group, derived from an unsaturated

(et h) pol yoxyal kyl ene ur et hane conpound (a)

represented by Formula | and uniform zes the foam size

of cenent conposition induced fromthe |yphophilic

groups 25c BRIFMBESCRIPAGON NGBn

addi tion, the concrete adm xture conprising the

[00BB3 ZZ- TR0 4ofddying! yamindss wigetdidry iadla@sdoes @yvide a further
cenent partlcles I n the concrete conposition due to a

undergﬁflijcgﬁgmfl Ihe RRLANAC 280 o ﬁ rgéflﬁ\%df [Oohd heniieat F‘ a@a&tegf this

C organic nDnoner presente by For mu

.00 e for. ultra-
spplici LU SORUREREH tgﬁw“("&jlp o] oBERl, Rk Trtign serve
at | east one unsaturated (meth)polyoxyal kyl ene
to explia thtapnciderpolin drERboT bin e d5WI0s% by wei ght of at
| east one unsaturated ani oni c organi ¢ nononer. [0OO
[0828] THdGpdliyaerafhoshosume rodstl ergaind sarboeohte mlyweérgprepared in
aver age nol ecul ar wei ght (My) of 5,000 to 150, 000.

Examgk@a ib RieaneC giipara @y BgeniTed 2Gol4asindNel @B lerdph, (WB6wE Bdlymer
000 or is hlgher t han 150, 000, the polyner nay

(5-2) ?f?é?%'&?;&%%%ﬁﬂé ﬁ@:jh?*‘é BEhHA TSP %‘f@ @f%%é‘n‘%%‘&]“?.(%)n“"h"ws
polymgs (Giiy PAvEFGE 98“%8%%? tys Enghtel P8 Boe g by ptgpered i

The pol yner having a wei ght average nol ecul ar wei ght
Compgratiye Eggopledt 100, 000 can secure di spersi on mai nt enance
with the passage of tinme and workability of cenment and
[oo@ntr etldGe PO e TEMhimdgR0A4 tig] fdiemweprgberedireltegeple 4; and
nol ecul ar wei ght of the concrete adm xture polymer is
[0828TBAYGEIBLNAOYEM BfdgcRETREF Ggﬂer slRpaeRIOgbAPANMtive Example
(hereinafter, referred to as and i s expressed
4 i n polyethylene glycol equivalants. Preferably, the
" weight average nol ecul ar wei ght is neasured under the

f enent condi,ti ons 0041]1.* GPC.
(0hEPkoultdE GErot | RiL SRl IR YNGR BISREE &f Bapegiivixemple
Wat ers Ul trahydrogel Linear + U trahydrogel 120PKGD
6.  20[004 3]Eluent: solution of 5g of sodiumnitrate in
1,000g of water [0 04 4]Flow rate of eluent: 08 nmL/mn
I 0045 ]Colum tenperature: 40 [0 O 4 6] Standard
sanple: Poly Ethylene dycol; peak-top nol ecul ar

wei ght  ( METAATCH PESCRIBPIONIPPIUE FEOGNTIONQ00,
12600, 4750, 7100, 1470 25[ 004 /] Detector: Vatiers

[Oﬁhé;er %élﬁliﬂ teftf[ea'ﬁlte!se\ﬁ? 1h\neq1%)6 qﬁ?}leﬁé ngcrlbed thh reference to the

8] Her el na nononers o

q% ra-hi gh strength concrete adn1xture and conpounds
annexe HAWIRES | ng t he nonomer ingredients will be described
in detail. [ 00 49] (1) unsaturated _ ]
[0pAB h) Pdieyoxy 3k by verightli nsech Bereingisfasb el weight rqtgoshihemelymer
nonomer |ngred|ent constituting the polyner for the
for ultththigh bir@letls teosergichadmixture calculated based on the total weight of unit

monomers, unless otherwise mentioned.
[0032]  The present invention is directed to a polymer for an ultra-high strength

concrete admixture, obtained by polymerizing two or more mixtures or monomers, that is,
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5 concrete adm xture, a unsaturated
(et h) pol yoxyal kyl ene urethane conpound (a)opg0BtabBhsg-0002
a polymerizabl e unsaturated group, a urethane
derivative and an oxyal kyl ene chain, which is |inked
by urethane bonds, and is represented by Fornmul a SI)
(a) at fabogne drsgturatyd (metRpolyoxpalkylpnoyrett@apepmpound and (b) at least one
R2- NHOCO- (1) 10) ", R3 [ 0051] wherein XI, Y1 and Z1 are
unsatieaed ahjodpepaeniopotire osanempourdi doherieng tlendhnar logether with (c)
10sel ected fromthe group consisting of hydrogen (-H)
a polyeheiBhiit inﬁ[a@éi‘?éﬁﬁ@e&@ﬁ%%&ﬁdrh@ﬂ[& kdn@roup (-COO0H); |
0O 5 2]Rl represents a Cl - ydrocarbon group or a
ne gr.qup: [ . i .
[0 ggg_ C:Eg a@%&bp,&%ﬁ%ﬁ%s% g%ﬁ%ﬁﬁé?&%\gd%r a%or%ﬁ@%&ﬁlﬁ{t&re Whrprising
hydr ocar bon .group; 15[ 0054] R3 represents hydrogen (-H)
the pobgmer fey ulﬁﬂﬂﬁgﬂf’tg@%}b C@Feo%fﬁleurg 5 5] Pl O represents
at | east one C2-C20 oxyal kyl ene group; [0056] mis an
[opAEégerThsf polymer XG0 ultgkhigh strsngth ennsreigyedadxiuce My ke a two-
nunber of an oxyal kyl ene group; and [ 0O 0O 5 7 Jn is an
componthegepolgherl tA0tebitivellyl ik pslyawr avgr kg eomdyiuetizadologether with
nunber of repeat 20units. [00581The unsat urat ed

other (HBRINARL! 30X kY| BRCafdfLhBANhed ORRY WothplofhdsC @Rt AbASmM&s are
pol yoxyal kyl enfe- ur et hane derivative chain having an

copol%&rrizragge ﬂ%g uet th%?:qgl u%rlléo%rre g{oé gp ?r%utl% )); %@fe%o O'tgrﬁgcﬁglponent

ef'erabry, nsat ur oxyal Ky
copol%%ggggpggggiggg(gtl%?f?rgggeq%?ong ﬁ\{r(g @PSOd d Citapggrlo?lomers, may be

functi ons. [O0O509]Inthe Formula I, the
copolymyradedyb gstleer grithupheregopelyersriaeblpynorpoeiss at | east one
C2- C20 al kyl ene oxi de adduct. Such an al kyl ene oxi de
[oadduct Tl prepaigduhdoreator | tastmane(thamky| enaseXialee or in
such as ethyl ene oxi de, propyl ene oxide, butyl ene
combi@Xidei@feok SO- but yl ene oxi de. [0060] The at | east one
oxyal kyl ene may be present in the sanme unsaturated

[0036] In the case where the polymer for ultra-high strength concrete admixture is
obtained by copolymerization with other monomers, the two compounds (a) and monomers
(b) are preferably main ingredients. The polymer for ultra-high strength concrete admixture
comprising the compounds (a) or monomers (b) is a polymer having a structure wherein
(meth)polyoxyalkylene urethane as a side chain is bound to a main chain, that is, a polymer
containing (meth)polyoxyalkylene urethane in a side chain thereof.

[0037]  The polymer for ultra-high strength concrete admixture prepared from the
monomer ingredients imparts dispersibility to a concrete composition due to hydrophilicity
and steric hindrance of (meth)polyoxyalkylene, a non-inonic hydrophilic group, derived
from an unsaturated (meth)polyoxyalkylene urethane compound (a) represented by Formula
I and uniformizes the foam size of cement composition induced from the lyphophilic groups

contained in the urethane groups. In addition, the concrete admixture comprising the
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(et h) pol yoxyal kyl ene ur et hane conpound (a) by an
addi tion nmethod such as random addition, blegk-zz-2010-0002
addition and alternative addition. Wien P10 is
conposed of two or nore 10oxyal kyl ene groups, these
oxyal kyl ene groups may be added in the form of bl ocks
polymsy “ip gpatbinl gosathgddby topettimitcley dn dbe capweist carppasition due to a
nunber m of the oxyal kyl ene represented by PIOis
hydrophiéit esrataliy @oup redgel fiwin 2h¢ ainiQoratédhemonici erghms smomaner (b)
2, chain flexibility is deteriorated and steric

rquQh@g%?Q%ﬁnﬁmﬁfiCient to di sperse cenment particles
cannotf be thus obtained, or 15 hydrophilicity of the

| k
EOB%%?hey%h%ﬁlﬁ%%e Hﬁ%allggla)sﬂé‘}é& b&ﬂc‘?&& a %nglll{gqg gFepglfed Fom (a)
f th
3010 B9HS! IRl WIS bon%[wgﬁa%m&% LT
represented by Fornmula (1) may be an unsaturated
and (g r5gar7i0% @cwa%éb@%@f@ ey sl uTAtesk 2BOMEC AERANISIIONTRET.
unsat urated organi ¢ aci d- 20pol yoxyal kyl ene ur et hane

[oaddlict Typdhaver far strcuett admixtheerteis a veeiplal average nkyitaitre weight
urethane is added to a chain organic acid containing

(Mw)aﬁ suRRabUrsaiond. dneHRhe WORABhFRIzcamPRENACWERRt RIIERET 1had 5,000
he conpouned represented by Forrmula (1), addition of

o R LR U Sl i
the passag%%l?ztgn_elz 0% cglmglct)la%g co (lzrgtréeco%n}gsnlon(o%nsufﬁgégt workability. More
preferably, the weight average molecular weight is 10,000 to 100,000. The polymer having
a weight average molecular weight of 10,000 to 100,000 can secure dispersion maintenance
with the passage of time and workability of cement and concrete composition.

[0040]  The weight average molecular weight of the concrete admixture polymer is
measured through gel permeation chromatography (hereinafter, referred to as "GPC") and is
expressed in polyethylene glycol equivalants, Preferably, the weight average molecular
weight is measured under the following GPC measurement conditions.

[0041] * GPC molecular weight measurement conditions

[0042] Column: Waters Ultrahydrogel Linear + Ultrahydrogel 120PKGD

[0043]1  Eluent: solution of 5g of sodium nitrate in 1,000g of water

[0044]  Flow rate of eluent: 0.8 mL/min

[0045]1  Column temperature: 40 °C

[0046]1  Standard sample: Poly Ethylene Glycol; peak-top molecular weight (Mp):

272500, 219300, 85000, 46000, 24000, 12600, 4250, 7100, 1470

(00471 Detector: Waters differential refractive index detector

10
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HCH2 NHOC104CH2CH20) - R. i ncor por ati oncorn of
unsattratedl organic acidO [tCH2CH20) CONH p8864FklRog10-0002
t he Reaction Schene, R is hydrogen (-H), or nethy
(-CH3); and R' is hydroxide (-OH), or Cl-C6
oxyhydr ocar bon. [0065] As can be seen fromthe Reaction
[084RBéne Beseinatier mepareirs 1 Preepalymer goy idtaa-hight ggength concrete
organi ¢ aci d- pol yoxyal kyl ene uret hane adduct, the
admixtiretand nemgewidsabnstgutingotha ndinomeaingraliuésiwiibbeodsdsaiipedan detail.
ur et hane conpound and the resulting urethane conpound

[0lo% off eac S dn ¥ th Fhtbd SR b RISk ANGAS Cur@eththeompound (a
unsat urated al cohol. e urethane derivative

[Oldg%g i Lg(?né ngntﬁr&grgﬂ%%ﬁieﬁp sti{utei?lg 3]5&2@51#&54 %g t}%rtgﬁ'g-ihfgh strength

aci yoxyal kyl efie urethane a

di i socyanate derivative havin roomat i 10 .
concryig dRBEHRoA, ISR (RAIDBOXPBOHCOrY YREAPE RYEPBEK, Ghycontains
More specifically, exanples of dijsocyanate ) ,
a polmrmahi%i whsaturped BrguRm? Hiedinae iderivaipie ang agroNyphylgne chain, which
hydr ocar bon group include 2,4- toluene diisocyanate,
is linked by ywrethadi tpindnyahd 45 #prederitadby Homtda (1) below:
tetramet hyl- 1, 3-xyl ene diisocyanate, para-phenyl ene
di i socyanate, 1, 6-hexanethyl ene diisocyanat e,
1,5-n’ph?halene di i socyanate, isoporon ditsocyanate or
cycl ohexyl met hane diisocyanate, but are 15not limted
therejo. |[ 0067] I n addition, exanples of diols include
pol yethyRere®-gky.oalCPitopyRendtgt e ol—&hd.But yl ene
gl ycol isobutylene glycol. [0068]Exanples of
unsat urated organi c acids used for the reaction .
[00AAD udevhasnio-Xic oty ase eaohdndepsndanslydbe yame ondiflgrest and are
met hacrylic acid; and nmaleic acid, itaconic acid,
selected fivacthaigtupaiodsisting efftediapea i), a arthygrow(-&lHeh andretaboxylic
salts, bi-valent netal salts, ammoniumsalts or
oroupQl@B0NY; am ne salts thereof and dicarboxylic acid such
as anhydrides 5 thereof Exanples of suitable

t urat [ [ I , :
roPR2Th) oty SorBrignE TR Ry e a8 Mieeram: ol
3-nmet hyl-2-buten-1-0l, 2-nethyl-3;byten-.1 -ol -
[OREERy 1215, RIS Adfo Hhmane ﬁﬁ’t‘%/?yi-%z: atgriqhyfiocaon group or a
[0069] I n the polynmer for ultra-high strength concrete
Ci-Cedydtocathoa, srei;t s derived from the unsaturated
(et h) pol yoxyal kyl ene uret hane conpound (a) are
[opsegentRj mpasentd RydroganntHpbr 8C;p h98ro¥arbyn weiught |
perferably 40 to 95 % by wei ght. Wen the unit derived
t eoYBSREHE B 8chst HRL0)-09) ok9%k@lcky . ur et hane
B i E Y A S i

conpou | ess than 30 % by Wweig

BRI L PR a0 0551 ot

0] The unsaturated organi c aci d- pol yoxyal kyl ene
oxyaliiflephefitePtiduct is a non-

[0057] nisan integer of 1 to 50, which is an average adduct mole number of repeat

units.
[0058]1  The unsaturated (meth)polyoxyalkylene urethane compound (a) contains a

polyoxyalkylene-urethane derivative chain having an average adduct mole number of 1 to

11
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15 ionic hydrophilic conpound which contains a hard
portion such as a urethane derivative groupsgpdza_s@f{-ooo2
portion such as pol yethyl ene glycol. The portions
derived fromthe urethane adduct are present as side
chains in the polyner for concrete adm xture.
50. Pfd@hly( 2he Unsutiaredt Gucthifiobyvixyalylganiwetharowempew)d (a) has an
[ 0072] Any nmononer nay be used as the unsaturated
averag@iddoétanole gamber BHR0BO s§ it 2@swetondesasd finctems. f or m
pol ymeri zabl e unsaturated groups and ani oni c groups.

t0b5851 eXaARhEFoRE Rk §F he by 8k Rn BERHpUEPE8Eht EREP P lid &t least one
acl d nononer. [0073] The unsaturated ani onic organic

oTer bg repr by k ;
CrCa GRS ot AfRfoty Sk BREDAE Pt BT Byl gt tcast one
are each i ndependently the sane or different gnd are
alkylegg |agideeghohr anvthHiENg 08iHs: PRSI %deefbuﬂaa‘%eoa e (or ggo-bytylene
met hyl group (-CH3) and a carboxylic group (-COOH), in
oxidewhi ch one of X2, Y2 and Z2 is hydrogen; and R4
represents a 5carboxylic group (-COOH) or a nitrile
[0060UP (FHEN)t. 1dasiO ofly dxpyhayleaxanpt &g prlesentinaather sined unsaturated
ani oni ¢ organi ¢ nononer is selected fromthe group

(meth%ﬁ?ﬁé%l&?ﬁn@fur&ﬁéﬁ; B AEShd R OoyC 8k RAIM OnCmdod such as random

unsat ur ated di carboxylic acid nononers and

.unsaturated nitrile nonopers. [ 0 T tur,
adiigf 1A BEGRT e, el G RORED Fopay B B e SR 0 ¥ more
mononer s whi ch have one unsaturated group and_.a
oxyalleylene: prowas GFHsupXpAECe 20UPF BRaY ﬁ@ a%é?ﬁﬂb‘w § forgyof blocks or
anions in the nol ecul e. Exanples of the unsaturated
randomynabigdboxyl i ¢ aci d mononer include acrylic acid and
met hacrylic acid, but are not limted thereto.
[0D80T7] Te dvBsat Wialetndte nasdeboxyl the oagilllylenn eapeesenmy by PO
be selected from nmononers whi ch have one unsat urat ed

is pre%fe@)lﬁp e 0B r DY GbH ORAhenGh QY RSs BRARSD 'cﬁaiﬁfﬂe&%'ilff% Eg dékeriorated

arboxylic anions in the nolecul e. Exanpl es of
unsat.ur at ed di.carpoxylic acid nononers | e; [
and SGEF Qi BRCORTOORET B HipEraSomety Borae Fangr & i grotbificd or
and nonoval ent netal salts, bi-valent,netag salts, .
hydrophieity wh hal exvalyleegaioue BRy e gapticienke fBgrange of m in the
anhydri des thereof, but are not limted thereto. )
oxyal 008 FibR, U ds, Uhatedtagd addubemptsnoumelrer nelfythp @xgelkglene group, is
from nmononmers which 2 Ohave one unsaturated group and

more Prefirhbly l6@o gooup. Exanpl es of unsaturated nitrile
nmononers include acrylonitrile, but are not limted

[obB8f €t Gorl %%Zxﬁ%l%p éﬁeht%ﬁﬂl‘ﬁbm rrﬁél%en%dt 8- Roghuat (I§NGEP be an

conCrete a e unsat ated anioni c organic

, : : _
unsat%ﬁg %grganéc? é(filg—r%gg{oie;?%gdehg uftt a%re:roaléﬁltlctprhSe 1t1nosatZJQa{%(P Xrganic acid-

polyoxyalkylene urethane adduct may have a structure wherein a polyoxyalkylene urethane
is added to a chain organic acid containing an unsaturated group.

[0063] For a method for preparing the compouned represented by Formula (I),
addition of unsaturated organic acid-polyoxyalkylene urethane may be explained by the

following Reaction Scheme in brief,

12
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OPP- ZZ- 2010- 0002 to 60% by wei ght. Wen the

unsat urated ani oni c organi c nonomer (c) is sept L0
an amount | ess than 5% by wei ght, the polyng%gcggngpqo 0002
be sufficiently absorbed to cenment particles. Wen the
nononer (c) exceeds 60% by wei ght, concrete cannot
exsert di spersghce nmai ntenance with the passage of

time. 5[0080L-The-MRit nononers constituting the

pol ymer for a-hi}ghaos{tcﬂzeugg}h concrete adm xture may
further i#& ude a third nononer ingredient as well as
the af ore-nentioned PiiEs™ksEredride or monomers (a and
b). The third ingredigpt may be presentcgy an anount

f 0 to 30% by weight] ' '
of 0 to Y Imﬂf%ﬁ%%%ol yner for

Pol ymerization initqi;i
ul tra- hi gh &trepgt p-cgacrete adm xt ur et repared by
polyneri%?ﬁ%ﬁ%ﬁgrﬁ‘é}e-nentioned t wo conpodﬁﬁg'and
nononers (a, b) together with a polynerization
initiator (c). [0083 |Preferably, the polynerization
initiator i s persulfate, hydrogen peroxide,
benzoyl p@#a" , @h azo conpound, diacyl peroxide, or
al kyl hydroperoxXi d¢_.The 15pol gteri zation inpitiator
may be used—atohe aor I n combi pagjwmc méMEE@ R0 0
84]In theﬁﬁﬂﬁﬁ%}atﬁ n of the ymer ” the ambunt of
the pol ym8PP¥EiT on oit@itinal-eocintey be det er mi ned
accor di ng 8% net hod knowh in the art. [0085] (4)
O her ingredients (d) [0086]In addition, a reducing )
[089§4At dayheRepgs egisedl’ as hudroger 60y ax BrethyasChlspand R” is
reduci ng agent, sodi um hydrogen sulfite, sodi um
hydrogidef(+Q1d), of Oy+thlodtghydtecssiodi. um sul f oxyl at e, pot assi um
persul fate or ascorbic acid may be used in conbination
[006ER A ean YéCkeeaStrehiHeeREacdiba NS dhRmeS MsivieMi@ tdNdrERL prepare
di amine tetra acetate and gl ycine. The anount of the
' : Nt Lt r.ol r gl :
unsaagrﬁé%gﬁ%cmﬁ‘%g@ﬁp&i@&lyﬁgy&% ﬁ@t}%‘beggﬁ%ﬂ hedrAEER %gﬂgt&é’ and a

art. necessary,
. . chai,n ansfer agent may be used,singly or in .
diol &3¢ aglerh 4 BRa{H ar BoPanT RumER R Ench fstlsig: Heipas, gpmpound is
agent na? be suitably controlled by those skilled in
reacted fydthpynsaturgioBeiepeic apidarapatugtedalesdal-f or preparing the
pol ymer for concrete adm xture by 5copol yneri zing the

[0066 ] corfeundthane denvativeused for ahel piegpamativh of the unsaturated organic
pol ymeri zation initiator (c) will be illustrated in

acid-pd@foxiyhikyleA® 8dtMateh@tliut O map I RPardiiRgcyRaktY "REivh®Ye having aromatic
ultra-high strength concrete adm xture [0090] The
> . f avi ¢ .
BRSNS B ASE GATELRRY, M LSRETADG, s of

diisoc?zXna%g 8&%%%&5' ]:%alvﬂ% a{nhaei\'ortn\gﬁc,rcrz?zgl%rgrrﬁne(a? h)‘rfl rgcatr) 01{ é’ %}) Igneglude 2,4~

toluene  diisocyanate, methylenediphenyl-4,4’-diisocyanate, tetramethyl-1,3-xylene

diisocyanate, para-phenylene diisocyanate, 1,6-hexamethylene diisocyanate, 1,5-
naphthalene diisocyanate, isoporon diisocyanate or cyclohexylmethane diisocyanate, but are
not limited thereto.

[0067] In addition, examples of diols include polyethylene glycol, propylene glycol

and butylene glycol isobutylene glycol.

13
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with the polynerization initiator (c). [0091] The

preparati on nethod of the polynmer may be sohpileR_0K10-0002

bul k pol ynerization. [0092] The pol yneri zati on nay be

carried out in a batch continuous or semni -

15conti nuous manner. [0093] Non-limting exanples of

[00K81 s ol Eramplasseicseiraies] grganic Agtdsored el theecaggip include mono-

al cohol s, aromatic organi c conpounds, esters and
carbokgicomed sactdag herylit keeid Speettfacryliexaid| s malelcuated mgddoyic acid,

al cohol , ethyl alcohol, isopropyl alcohol, benzene,

citrachQk URRE, orC NGhRNE%BTIE andY hRMB-valmbaRbiaNQalt£t Biybalent metal salts,
acetate, acetone and nethyl ethyl ketone. The sol vent

ammorﬂﬁ.}{'n *%§1t§J 3F grgéﬁl%lt %gl?le %Elté. thel &I gﬁ ee}%éaglgkf € ra%ﬁif sdcgoa%ﬂnh@drides

the process afore-menti meri zat1 on,

hargi ng nononer . j ngredi ents .and, a.pol yneri zati on
theredn; CRERGIE |t 540 <o SEr iy A poLe i Bl Vi b dicogol. (methjallyl
process which conprises charging all nmononers into the
alcohgle dchuben- ol igerpod sleoheldidrige yb&bywérli-QlatZ-@ﬁthy}Tﬁthuéﬁnolr-oh 2-
thereto; a process conprising charging a portion of
methylBAaTa-2-25 b2 -ekiteyitsbitat-d-dlhe reactor and adding a
pol ymeri zation initiator and the renaining

109687 ZZ- 14040 - RPARRIIONBEL i SN 8 &IMh cBREteR RIRKASS, units derived
conprising charging a polynerization solvent into the

rom G251 S0R08 AEODAAR,AIF 0% MDA Pl O Pt 1 o
amou%tgﬁofg 2 gr%&%{ l‘i%gl 8@%,33%51‘%%}}%!% 'gé@‘é'g@ P)y] gva%ghk%ew%%ﬁ rt%'leegnit derived

pol ymeri zation initiator and nonomer ingredients to a
from theaosamratabiméthipolxpalkylene ureihangreontpornd wodisdyss than 30 % by
secondary batch-type pol yneri zation; or batch-type
weighpothy vedftérziatihading abibiky awd eobyabiielg @idhe yomoett icomposition cannot be
pol ynmeri zation. The reason for using the

SuﬁmgﬁhyﬂﬁF&%@&ion method is that the nmethod uniform zes
t he” nol ecul ar wei ght of the final polyner, and

IR IR LGRS TR A Lt % on

. . polyner as an adm xture, thus igprovin i sper si,on- .

ionic FgdRpeliaReEPABRY PSR FEIER .as%%gsmﬁe%cgiaéa prythapg gerivative
met hod for preparing the polynmer for ultra-high

eroupsandengofi. pafion sueh dolraihgea ghiepb e The[ BOGF Jerived from the
charging a solvent into a reactor

urethane adduct are present as side chains in the polymer for concrete admixture.

[0071] (2) Unsaturated anionic organic monomer {b)

[0072]  Any monomer may be used as the unsaturated anionic organic monomer (b)
so long as it can form polymerizable unsaturated groups and anionic groups. For example,
preferred is an unsaturated carboxylic acid monomer.

[0073]1 The unsaturated anionic organic monomer (b) may be represented by

Formula II below:

14
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15[ 0098]ii) dropw se adding at |east one unsaturated
(et h) pol yoxyal kyl ene ur et hane conpound (a) opp-%%-2010-0002
represented by Fornmula (1), at |east one unsaturated
ani oni ¢ organi ¢ nononmer (b) represented by Fornmul a
(1), .and the polynerization initiator (c) to the
react opz aﬁ&z[0099]|g pol yneri zing the resulting
reactipn nlxture 1db]Alternativer, t he net hod
conerSEs:C20[00101]|) chargi ng at | east one conpound
or nDn mer of at | east one unsaturated
(nethxpolyq(%alkylene ur et hane conpound (a)
represented y Formula (1), and at |east one

[OE @lﬁe?%y%?zog’gltaﬁg :irz\%?{h&hqﬂ e{nh?)ttl% ?%ﬁf?élg@tfﬁpenpgnd are
select%cgrfl%rtlhgn%}%g}?%gﬁgﬁggdl glgfditr&?enr E?—BI o E‘:% h(ygrg%oung (91[13) and a

(001031iii olymerizing the resulting reaction

carboxglict greep ( ga)irwdicheenvodf XnrYpndgais hglreges; pad fagpresents a
for ultra-high strength concrete adm xture nmay

carbokylid greup COODH per svdttle gkdupi (AGNY.he resul ting pol yner
with an alkali. The alkali may be sel ected from

[0@3@ vat@ikadpl, He-RhiBRedBliic YR IERSmMeCR slktd® Fiom the
5ammoni a and organi ¢ am nes. [00105] The pol yneri zati on

group co¥1519t%} C% rllﬁsgﬁlralﬁ% {n%%l Q:%tb(o'x?h@qadtlﬁ%gbtrﬁeg%elﬂgatiér ted dlf,arboxyhc
( ). The accel erator . (d be a reducing agent. The

acid motigRerhedagsaray m-QéH&W@ﬁ%aned above and is thus
omtted. [00106]1f necessary, a chain transfer agent

[0fdglbe Theeunsaeraivdymbaocaskaxyhr oaved gnonameropgibbh aeicetgd from

t hereof The chain transfer agent may be suitably

monofeteehiet Have mnt hassulteWroup ahlier Amttiodad @idlif] ddpable of forming
pol ymeri zation conditions including tenperature nay be

carbo;?ﬁict &% Xm@ﬁ:‘. 81 Henadle@Pentinde08r #Rl WRRLIARL nBRocarboxylic acid

sol vents, polynerization initiators and chain

oo S A LI i B

merj zation erature i to 10000 The
EOEBP%erWaWWrﬂe mpgocg%‘amyﬁa rREih JRPRARFT AR b Aelected from
hours. Specifically, the polynerization tine is 2 to
monomershulick have GrR0rGaLraRtiegioup end o Srheiignal geoups eppably efgforming
the polyner for ultra-high strength concrete adm xture

carbokxgicuagidnafihetheadlagleoneEconseetd admundanrratetl odidarboxylic acid
concrete conposition, or adding two or nore concrete

monoREH HcHiaes n{a%lé‘ AERNGEEfe GORPRRELRR- ackl, 8L 8fAP! Aid; tefﬁ@ mono-
20concrete adm xtufe may be used I n conbination wt
valentaxgll%far 91’[50 %T%l%me megarpsaftsu ra%lr\IllMOItull:]lth Ig o érﬁéﬁxé %%'ﬁé sgts thereof;,
anhydrides thereof, but are not limited thereto.
[o078] The unsaturated nitrile monomer may be selected from monomers which
have one unsaturated group and a nitrile group. Examples of unsaturated nitrile monomers
include acrylonitrile, but are not limited thereto.

[0079]  In the polymer for ultra-high strength concrete admixture, the unsaturated

anionic organic monomer (b) is present in an amount of 5 to 70% by weight, preferably, 5
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[ 00109] For exanple, the concrete adm xture with high
wat er -reducing ability may be a concreteqgdn %t Uhen_poo2
i nherently containing a polymer for ultra-hig
strength concrete adm xture having | ong urethane
derivati ve-pol yet hyl ene glycol chains (three or nore
to 60%pbesyeighns Wenniba omsaturateds arianic Egyoe yRanonfes(c) is present in an
ultra-high strength concrete adnm xture conprises, as
amoufiPRs« #haf 03°Q- 10 02ighs stha tpohtmdrnganadt en sefficently badrbedte dement
(et hoxy) pol yoxyal kyl ene ur et hane conpound and an
particfb%.gam\fﬁerfﬂ%éj rHEH YRR T {cz ORlcBE R BOYMBS alviiahi, eebroadtd RaMhIC exsert
acid groups. The urethane derivatiVe-pol yet hyl ene

. | vcol .chaj v, - 3 or nore noles, nore
d“pa%?é?é?%ﬁ 9fﬁgvpgnﬁggaﬁ%%ggﬁls%ill nore preferably, 10
to 100 les. 5(0 0 1 1 0] The polyner for concrete
[OQ8R xt Ut WHL PAPIRFTS SRR gt PeRmeR 451 %@a-ﬁ}eér?trength concrete
absorption speed on the surface of cenment particles _
admixdyrermaghfethes inchilg sathicdl meeoreanidieidisntad wel ag dhe plorementioned
slurry due to a high anmount of anionic absorption
two cOhpoipslsion nidmdnmesd janexkl vyaiTheahiad Dgredan wBshespresmit @f an amount
wat er -reducing ability and workability, since

of 0 td 3L RAliyaxyakky! ene urethane derivatives of the
pol ymer side chains maintain steric 10 hindrance, and

| es rol.of. air..a t of the concrete
[Oggigos#gig£ﬁ¥¥¥ﬁ%§95§§£%§33£§ def or mi ng agent, owing
to deformng abiljty in proportion to the nole nunber
[08B24r et Hidn BOGBIT VAE WS hIEh MRS eraets ABRFHES (15 gHepared by
Accordingly, it is possible to easily control fluidity
polymgfizingt tha -afiorgrmertticand) ttivo composnds @iid monplersstas dn gegetardwith a
superior durability. Specifically, the polyner
polynRxiRathint inithi@hicwat er -reduci ng ability, and at the sane
time, inproves workability 15 upon concrete pouring
088579 U9 fcliBly, NAE SRHeNBEGh -hRAUE BIpadlifatd, Yhyﬁlkg%%ng;%eroxide,

ow wat er/ cenent” rati o, and enabl es easy contr

aj r_ampunt of the concrete ¢ Qsi.tiio I,L hout I.Nng:
benzof], BN GRS P BT B GhiPy Opr Lt giglB8ide. The
concrete, frost damage. Accordingly,. deterigration in
polymeizatingy iRitigfor ipay heaishel floRg OF igationdhsrgeler i al
separation can be prevented by increasing a
(oAt ér / derlenprepartiion of thagdlymeprethe eswupt efsthe polyererizaiasoinitiator
20constructability can be inproved in slurry phase,
may ba3RidtesihiiRO atdvraing t6lu hadthdd knowef inuhd &r@- hi gh strength
concrete can be inproved. [00111] Exanpl es [001121Now,

[055@ pr Otndr Qs ¥yl | be described in nore detail
mnt% rgggTEﬂtE“gumTﬁg“pglIomﬁng exanpl es. These

I . i ded ly f il trati t h
tofBRTenein oz SBsont Hrers B ah B ey As 2

construed as limting the scope and spirit of the
reduciyge @genft SqdiwB Ay igen [58)]@1‘1 sporepaliic amgilehyieatodiun sgfoxylate,
poly (rmeth)oxyethyl ene urethane conpound [00114]26g
potassidm yedsull fateuem escditiis acilamay e Ge@2g combdpdbionywith mmines such as
di l aurate, 120g of 5 polyethyl eneglycol (average

ethylef€ GihinBD{RIH Ba8/1erdf digining RRaaxkde: af) gveime. Thangednt of the
into a 1L gl ass reactor provided with a thernoneter, a

reduci‘?ﬁ% '&éélﬁ gy Poedu@RR rbgntfr&%ecicaoﬁli{g th2Q8&R0d REUG 108 RitPE

and~a rerl ux condenser, and t reactor was purged
with nitrogen while stirring and was heated to 60
Under nitrogen atnosphere. After stirring for three
hours, 18g of nethacrylic acid, a small anount of
phenot hi azi ne and a predetem ned anmount of 10
cycl ohexane as a recycle solvent were charged into the
reactor through a dropping funnel. Then, the reaction
was carried out at 100 nor {2 hours. Wen the reaction
was finished, the recycle solvent was renoved at 80
thy evaporation under reduced pressure to prepare a
poly (rmeth)oxyethyl ene urethane conpound havi ng
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20 thernoneter, a stirrer, a dropping funnel, a

ni trogen i nduct i on pi pe and a refl ux conden§§p zZb8010-0002

react or was purged with nitrogen, while stirring, and

was heated to 80 'Under nitrogen atnosphere. Then, a

sol ution consisting of 270g of the unsaturated pol y

[0P&E1 h) Ak pesdssarene clapaRET aswbeudby ayed sipely qtuﬁu@ﬂlbmaﬂon

of urethane derivative-oxyethyl ene added: 6) prepared
thereddy Thhempesictfi tbe chdb trandfenagept mey e isditabhg c@dpliefl by those skilled

distilled water was dropw se added OPP-ZZ-2010-0002
inthelat, the reactor over 5 hours. At the sane tine, an

aqueous sol ution of 0.85g of ammoni um persulfate in

of Y}
of8th o M ERaYRs RRE itféﬂtﬁgtﬁ. b ARG RlmiRture by
m Xt ure was allowed, to stand a ; one, hour
copol FHEATEH (FAGORGARHISCH TIREIFF oA b atlf?sttaaotyaeaﬁttaﬂ initiator
using sodium5 _hydroxide to obtain a polyner for
(Q\MUﬁFﬁgwﬁﬁgﬁlgﬂﬁ@Hgth concrete admi xture (S-1) having a
wei ght average nol ecul ar wei ght of 31,000, based on
[opebyet IKEkihod dbiy cprepatimieyv pobmba (foeasltredidly sysdngth concrete
pernmeati on chromat ography) and having a structure
admiftaps esented by the follow ng Fornula (confirnmed by 1H
analysis): OHCH CH2-C+CH2 -CH t-- c=0

R B g
high %'ﬂr&h%é?c%a'tr@%%?f&lﬁw%ﬁé ShpdRaRt-PR o BubanacFegeg b toeether

unit is 6. [00120] Exanples 2 to 5 [00121] Polyners for
with thgypelymerzdtioghnigietos gt h concrete adm xture (S-2) to
(S-5) were prepared in the sane manner as Exanple
[ohow¥i Nndrheo posrRratioampeshdd afs tikes mayméontdy i e 1SRaiohe ol bulk
bel ow. [00122] Conparative Exanple 1 [00123]285g of
polynfdtisdtidyl ed water was charged into a 1L glass react or

provided with a thernonmeter, a stirrer, a dropping
I, I
ofSBRen . YRR e B LES AN, £ 1 iy, pr, -

stirring, and was heated to 80 pander nitrogen 20
contingepWANETe. Then, a sol uti on consisting of 270g of

unsat urated poly nethoxy pol yethyl enegl yco
[0ABAdme tVarchpltiecexampias oh ﬂrfb@xve@f ugpdyier pglymgeazaiipadpelude water,

6), 55g of acrylic acid and 50g of distilled water was
alcohslgldgembiic bfpenicedaipoundt; egteiss@d keemed atib teslikeAt Specific examples

include methy! alcohol, ethyl alcohol, isopropyl alcohol, benzene, toluene, cyclohexane,
xylene, n-heptane, ethyl acetate, acetone and methyl ethyl ketone. The solvent may be used
alone or in combination thereof.

[0094] In the process of the afore-mentioned polymerization, charging monomer
ingredients and a polymerization initiator into a reactor may be selected from: a process
which comprises charging all monomers into the reactor and dropwise adding a
polymerization initiator thereto; a process comprising charging a portion of monomer

ingredients into the reactor and adding a polymerization initiator and the remaining
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OPP-ZZ-2010- 0002 the sane tinme, an aqueous sol ution of
0.85g of ammoni um persulfate in 50g of watepppaszadded-goo2
to the reactor dropwi se over 6 hours. [00124] After
dropwi se addition, the reaction m xture was allowed to
stand at 80C for one hour. In addition, the reaction
monoiesst thezstaieandagijpueness] comPIHNG charging & palymersatigsgxerianto the
to obtain a polymer for ultra-high strength concrete
reactoadmidxdrupeisé Gd#jnghthei ot amuengbf ti ercagmersohrel tHeapolymerization
wei ght of 27,000, based on pol yet hyl ene glyco
Huumﬁggk&@gents (neasured by gel perneation
chr omat ogr aphy) and having a structure represented by

[Og%gl‘] fol Ilé?_@"r%gyolz e%h@n%%dé{ ﬁ%‘_&\é Cé%ﬂrl%ﬁn%.ys 'cﬁﬂtmuously

dropwise adding a polymerization initiator and monomer ingredients to a reactor;
continuous polymerization, followed by secondary batch-type polymerization; or batch-type
polymerization, followed by secondary continuous polymerization. The reason for using
the polymerization method is that the method uniformizes the molecular weight of the final
polymer, and increases the water-reducing ability and fluidity of a cement and concrete
composition comprising the polymer as an admixture, thus improving dispersion-
maintenance ability therein.

[0096]  Specifically, the method for preparing the polymer for ultra-high strength
concrete admixture comprises:

[0097]1 i)charging a solvent into a reactor;

[0098] ii) dropwise adding at least one unsaturated (meth)polyoxyalkylene urethane
compound (a) represented by Formula (I), at [east one unsaturated anionic organic monomer
(b) represented by Formula (II), and the polymerization initiator (¢) to the reactor; and

[0099]  iii) polymerizing the resulting reaction mixture.

[00100]  Alternatively, the method comprises:

[00101] i) charging at least one compound or monomer of at least one unsaturated
(meth)polyoxyalkylene urethane compound (a) represented by Formula (I}, and at least one
unsaturated anionic organic monomer (b) represented by Formula (II) together with a
solvent into a reactor;

[00102] ii) dropwise adding the remaining compound or monomer and a

polymerization initiator (C); and
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I Y C 0 I 10[00125]wherein x and y are an
integer of 1 or nore, and an average adduct,pBles_5010-0002
nunber of oxyethylene is 6. [00126] Conparative
Exanples 2 to 5 [00127] Polymers for ultra-high
strength concrete adm xture (C-2) to (C5) were
[003P8par i) pelymiadzisa e weaiHing reasti@ompdvigt i ve Exanple 1
usi ng a nonomer conposition as 15set forth in Table 1

[oobhekow. THXO ki2@lodCivrppepiringe thex polyher ofof A281gh08gemeth concrete
pol yet hyl enegl ycol (nole nunber of oxyethyl ene added:

admix@dredR8y furhdWnPhisONtamRIAY] aRerdilkin® PORNAICWHR 8 alkali. The

reacted at 170C for 5 hours. The wei ght "average

-l I ' h |ty ' :
vt LG5 00188 OO 57 Y5 B8, L 1 TR s,

pol ymer for ultra-high strength concrete adm xture
d organic amirncs.

amm

[00105] The polymerization may be carried out using, in addition to the
polymerization initiator (c), at least one accelerator (d). The accelerator (d) may be a
reducing agent. The reducing agent has been mentioned above and is thus omitted.

[00106]  If necessary, a chain transfer agent may be used and may be used alone or in
combination thereof, The chain transfer agent may be suitably selected from those known in
the art,

[00107]  The polymerization conditions including temperature may be suitably
determined depending on polymerization methods, solvents, polymerization initiators and
chain transfer agents. Generally, the polymerization temperature is 40 Cto 180°C
Specifically, the polymerization temperature is 60 Cto 100°C The polymerization time is
about one hour to about 24 hours. Specifically, the polymerization time is 2 to 12 hours.

[00108]1 The concrete admixture comprising the polymer for ultra-high strength
concrete admixture is used after adding one concrete admixture to a concrete composition,
or adding two or more concrete admixtures to a concrete composition., Preferably, the
concrete admixture may be used in combination with another concrete admixture with high
water-reducing ability.

[001092]  For example, the concrete admixture with high water-reducing ability may
be a concrete admixture inherently containing a polymer for ultra-high strength concrete
admixture having long urethane derivative-polyethylene glycol chains (threé or more moles).

The monomer to form the polymer for ulira-high strength concrete admixture comprises, as
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OPP- ZZ- 2010- 0002 havi ng a wei ght average nol ecul ar
wei ght of 85,000 having a structure represegpedzByobh8-0002
followi ng Formula (confirmed by 11-1 NMR anal ysis) was
obt ai ned. H (00H2cHoc- OCONN- (CH2)c NHOC 0-
(Cl-420120) H [00130] Table 1 Copoly
essentGd ipgrsdienisnan arsebuye éagbpyﬁﬁﬁlye%%lwlm lgﬁ‘thynq pREpQngrand an
Sol vent Wi ght average nol ecul ar weight Ex. 1 S 1
organfeORtid6 mohdmer 8hiaTniAPSinAAtueated loaBRRy Ex . @idS-2oREEFHED urethane
AA
derivative-polyethylene glycol chains have a length of 3 or more moles, more preferably, 6
to 150 moles, still more preferably, 10 to 100 moles.

[00110]  The polymer for concrete admixture of the present invention enables high
absorption speed on the surface of cement particles even under strong alkaline conditions in
a concrete slurry due to a high amount of anionic absorption groups in the polymer main
chains, secures superior  water-reducing  ability and  workability,  since
(meth)polyoxyalkylene urcthane derivatives of the polymer side chains maintain steric
hindrance, and enables control of air amount of the concrete composition without using any
deforming agent, owing to deforming ability in proportion to the mole number of urethane
derivatives in the concrete composition. Accordingly, it is possible to easily control fluidity
of ultra-high strength concrete with high strength and superior durability. Specifically, the
polymer exhibits high water-reducing ability, and at the same time, improves workability
upon concrete pouring owing to the increased water-reducing ability even at a low
water/cement ratio, and enables easy control of air amount of the concrete composition
without using any defoaming agent, thus efficiently preventing concrete frost damage.
Accordingly, deterioration in strength of the resulting concrete and material separation can
be prevented by increasing a water/cement ratio or adding excess plasticizer. Also,
constructability can be improved in slurry phase, and strength and durability of ultra-high
strength concrete can be improved.

[00111] Examples

[00112]  Now, the present invention will be described in more detail with reference to

the following examples. These examples are provided only for illustrating the present
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= 77/ 23 APS Water 36,600 Ex.3 S-3 PCEU- 18/ AA = 75/25

APS Water 37,500 Ex.4 S-4 POEU 25/ AA = 70/@9@32%_2010-0002
Wat er 38,000 Ex.5 S-5 POEU-45/ AA = 68/ 32 APS Water

41, 000

invention and should not be construed as limiting the scope and spirit of the present
invention.

[00113] Preparation of unsaturated poly (meth)oxyethylene urethane compound

[00114] 26g of 24-toluene diisocyanate, 0.02g of dibutyltin dilaurate, 120g of
polyethvleneglycol (average adduct mole number of ethyleneoxide: 6) were charged into a
1L glass reactor provided with a thermometer, a stirrer, a dropping funnel, a nitrogen
induction pipe and a reflux condenser, and the reactor was purged with nitrogen while
stirring and was heated to 60 Cunder nitrogen atmosphere. After stirring for three hours,
18g of methacrylic acid, a small amount of phenothiazine and a predetemined amount of
cyclohexane as a recycle solvent were charged into the reactor through a dropping funnel.
Then, the reaction was carried out at 100 ‘Cfor 12 hours, When the reaction was finished,
the recycle solvent was removed at 80 ‘Cby evaporation under reduced pressure to prepare a
poly (meth)oxyethylene urethane compound having unsaturated groups (the mole number of
urethane derivative-oxyethylene added: 6).

[00115] An unsaturated poly (meth)oxyethylene urethane compound wherein the
mole number of urethane derivative-oxyethylene is 10, 18, 25 or 45 was prepared in the
same manner as mentioned above. |

[00116]1 Examplel

[00117]  285g of distilled water was charged into a 1L glass reactor provided with a
thermometer, a stirrer, a dropping funnel, a nitrogen induction pipe and a reflux condenser.
The reactor was purged with nitrogen, while stirring, and was heated to 80 ‘Cunder nitrogen
atmosphere. Then, a solution consisting of 270g of the unsaturated poly (meth)oxyethylene
urethane compound (a) (mole number of urethane derivative-oxyethylene added: 6)

prepared by the reaction, 55g of acrylic acid and 50g of distilled water was dropwise added
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Conp. Ex.1 C-1 MPEG 6/ AA = 83/17 APS Water 27, 000
Conp. Ex.2 C-2 MPEG 10/ AA = 77/23 APS Wt epp297000010-0002
Conp. Ex. 3 C-3 MPEG 18/ AA = 75/25 APS Water 30, 600

to the reactor over 5 hours. At the same time, an aqueous solution of 0.85g of ammonium
persulfate in 50g of water was added to the reactor dropwise over 6 hours.

[00118]  After dropwise addition, the reaction mixture was allowed to stand at 80°C
for one hour. In addition, the reaction mixture was adjusted to pH 6 using sodium
hydroxide to obtain a polymer for ultra-high strength concrete admixture (S-1) having a
weight average molecular weight of 31,000, based on polyethylene glycol equivalents
(measured by gel permeation chromatography) and having a structure represented by the

following Formula (confirmed by 'H NMR analysis):

QH

CH. T—-—D

+CH2—0—)—(CH,—CH—-}‘T—
I X 2
=0

0+(CH20H20]E“‘““‘CUNH CONH—]*(CHZCH1O}5—H
n
CH,

[00119]  wherein x and y are an integer of I or more, n is an integer of 3 or more, and
an average mole number of oxyethylene present in a compound repeat unit is 6.

f00120] Examples 2 to 5

[00121]  Polymers for an ultra-high strength concrete admixture (S-2) to (8-5) were
prepared in the same manner as Example 1 using monomer compositions as set forth in
Table 1 below.

[po122] Comparative Example 1

[00123]  285g of distilled water was charged into a 1L glass reactor provided with a
thermometer, a stirrer, a dropping funnel, a nitrogen induction pipe and a reflux condenser.
The reactor was purged with nitrogen, while stirring, and was heated to 80 Cunder nitrogen
atmosphere.  Then, a solution consisting of 270g of unsaturated poly methoxy
polyethyleneglycol monomethacrylate (mole number of oxyethylene added: 6), 55g of

acrylic acid and 50g of distilled water was added to the reactor dropwise over 5 hours. At
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Ex.4 C-4 MPEG 25/ AA = 70/ 30 APS Water 36,500 Conp.

Ex. 5 G5 MPEG 45/ AA = 68/32 APS Water 41,300 Conp.

Ex. 6 CG6 PEG 6/ HVDI = 97/3 5[ 00131 ] PBEUZE-2010-0002
PCEU- 10, PCEU- 18, POEU 25, PCOEU-45: unsat urat ed

the same time, an aqueous solution of 0.85g of ammonium persulfate in 50g of water was
added to the reactor dropwise over 6 hours.

[00124]  After dropwise addition, the reaction mixture was allowed to stand at 80C
for one hour. In addition, the reaction mixture was adjusted to pH 6 using sodium
hydroxide to obtain a polymer for ultra-high strength concrete admixture (C-1) having a
weight average molecular weight of 27,000, based on polyethylene glycol equivalents
(measured by gel permeation chromatography) and having a structure represented by the

following Formula (confirmed by "H NMR analysis)

(|)H
CH, T o
(CHZ c )( (CHZ cH )y
¢ ——0
o] {CH,CH,0)—CHj
[00125] wherein X and y are an integer of 1 or more, and an average adduct mole

number of oxyethylene is 6.

[00126] Comparative Examples 2 to 3

[00127]  Polymers for ultra-high strength concrete admixture (C-2) to (C-5) were
prepared in the same manner as Comparative Example 1 using a monomer composition as
set forth in Table 1 below.

[00128] Comparative Example 6

[00129] 100g of polyethyleneglycol (mole number of oxyethylene added: 6) and
2.05g of hexamethylene diisocyanate were reacted at 170°C for 5 hours. The weight
average molecular weight of the resulting mixture was measured by gel permeation

chromatography. As a result, a polymer for ultra-high strength concrete admixture (C-6)
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(et h) poly oxyet hyl ene uret hane conpound (a) (average

adduct nol e nunbers of urethane derivative-oxyethyl ene
are 6, 10, 18, 25 and 45)
MPEG 10, MPEG 18, MPEG 25, MPEG 45:

met hoxypol yet hyl enegl ycol

havin%%?’xﬁﬁg

[00132 | MPEGCO®EP-Z2Z2-2010-0002

%‘%9%59&@?9{1%0‘?%@@%50

follov%'av %ﬂ}qﬁﬂ?

persul fate (00136] HDM

7By SR Bisha

[ 001 37T THEHSHYYTET S ot CRNcmpT € (T
Conpar ative Exanple 4 5(represented by (B)),

[00Qatylar aTaMe 1Exanpl e 6 (represented by (C)) are shown

unsat urated poly

neoa

nege1
ide is 6)
ium

hexanet hyI ene di i socyanat e

nono net hacryl ate (b)

@% N

dl%glaelrsgntgd by the

By,

and

i 381 Expnerinmental Example 1: Measurenent
qf pol y%owﬁ%gfpéﬁﬁpﬁlfam{ 00139] The zeta ‘)Ne&]g,agq:rage
gf the pol yger g Prepaiveer (A | Elaifipioss | Bolvens | anmolecular
lonpar al i ve Exanplbsswdight) 5 |was neaslred w t h aweight
gotenti a al yzetOEUa}/00440] T as of
po?z‘g(hﬁl %g gar r i=eg3/eut at p?ﬁ:lsm3 3%&% 3128603
Zet as) z 3r Nano (Zgomypapasus [(Mal vern he zeta
dotlemt i I 92 t He polnggs plepdteY in %@%pl es 10.6¢ 5
nd Compar ative AA[o5are StTowm T 11 Tabte 2
helExd [ 003-81] Tlabl e Ng. (Aol ynifatdio ) Z&1,500
~t-ant 1 Sl [ AN | R O\ 2! Q9N 2 0O v
Ut TIIt 1T ail \IIN} ..J LA Z \Q L} L. J LA,
(BB} | sS4 DPUE‘;"O%%AA APS | Water 38,000
POEU-45/ AA
Ex.5 S-5 = 63/37 APS Water 41,000
Comp. MPEG-6/ AA
Ex.1 C-1 = 83/17 APS Water 27,000
Comp. MPEG-10/ AA
Ex.2 C-2 = 77/23 APS Water 29.000
Comp. MPEG-18/ AA
Ex. 3 C-3 = 75/25 APS Water 30,600
Comp. MPEG-25/ AA
Bx 4 C-4 — 70/30 APS Water 36,500
Comp. MPEG-45/ AA
Bx. 5 C-5 — 63/32 APS Water 41,300
Comp. C-6 PEG-6/ HMDI
Ex. 6 =97/3
[00131] POEU-6, POEU-10, POEU-18, POEU-25, POEU-45: unsaturated

(meth)poly oxyethylene urethane compound (a) (average adduct mole numbers of urethane

derivative-oxyethylene are 6, 10, 18, 25 and 45)

[00132]

methoxypolyethyleneglycol mono methacrylate (b) (average adduct mole numbers of

ethyleneoxide are 6, 10, 18, 25 and 45)

[00133]

is 6)

24
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3.2 Ex. 4(S-4) -3.8 Ex. 5(S5) -4.2 Conp. Ex. 1(C 1)
-2.3 Conp. Ex. 2(G-2) -2.4 Conp. Ex. 3(C 3)gp3. %zCQU@o 0002
Ex. 4(C4) -2.6 Conp. Ex. 5(C5) -2.8 Conp. EXx. C- 6)
-0.4 [00142] As can be seen from Table 2 above, the
zeta potential of the polymers 15prepared in Exanples
[0013#d 5 A4: srrgliceacid han t hose of pol ymers prepared in
Conparative Exanple 1 to 6. This is the reason that
[ootBe] pol APEranmbnibargdudatel to 5 have uret hane
OPP- ZZ- 2010- 0002 derivatives exhibiting el ectron

(009984t | NGpAMN: hitamaRdeddWsosidnarger zeta potential in
ur et hane der|vat|ve polyoxyalkylene chains in side

00§ a0 RS The Y (LAY 8A08schBE RN G BRI B hmpte 4
(epregiTgat Por AspErER %'r i FF%}“E@ﬁrE’thi’i@f%%?PFgéé (65 Besthpn in Tabl

particles, as 5conpared to polyners obtained in
1. Conparative Exanples 1 to 5.

[00138] Experimental Example 1: Measurement of polymer zeta potential

[00139] The zeta potential of the polymers prepared in Examples 1 to 5 and
Comparative Examples 1 to 5 was measured with a zeta potential analyzer.

[001401 The measurement of zeta potential was carried out at pH 6.0 using a
Zetasizer Nano ZS apparatus (Malvern, GB). The zeta potential of the polymers prepared in
Examples 1 to 5 and Comparative Examples 1 to 5 are shown in Table 2 below:

[00141] Table 2

Ex. No. (Copolymer No.) Zeta potential (mV)
Ex.1 (S-1) -2.9
Ex. 2 (S-2) -2.9
Ex. 3(8-3) -3.2
Ex. 4(S-4) -3.8
Ex. 5(S-5) -4.2

Comp. Ex. 1(C-1) -2.3
Comp. Ex. 2(C-2) -24
Comp. Ex. 3(C-3) -2.5
Comp. Ex. 4(C-4) -2.6
Comp. Ex. 5(C-5) -2.8
Comp. Ex. 6(C-6) -0.4

[00142] As can be secen from Table 2 above, the zeta potential of the polymers
prepared in Examples 1 to 5 is higher than those of polymers prepared in Comparative

Example 1 to 6. This is the reason that the polymers of Examples 1 to 5 have urethane
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[ 00143] Experi nmental Exanple 2: Analysis of total

organi c carbon in polymer [00144]To eval uagfp.77-2010-0002

absorption ability on cenment particles with the

passage of tinme of the polyners prepared in Exanples 1

to 5 and Conparative Exanples | to 6, total organic
derivagiaeporhibiting areairgn danaiwigrgyiliy tod dhusovigassrczetapyential Tomyethane

content analyzer. 10 [00145] The total organic carbon
derivatinelpyBiogyalkglenachiind irowide phaimaberedf g Footips repsai) the polymers

organi c carbon (NPOC) using a Sievers |InnovOx (GCE,

obtaine®) usirfy Bﬁ@a%ﬁafe@é%éé%ﬁ@ﬁdl?ﬂe%’hréﬂ%ﬁr cd 61&1?' la@WprRgared in

conditions. [ O ter/ cenent : 150% |

7 nt_(.Hanj | (KGR Cy.:1:4,7.00 :
el 309 36T RROR IS e nr s 1y B s sprfass,gf semapt paices, s
content) [00149]Stirring tj X 1%9 sec. [0 015
comp@ﬂ@h@%yl@ﬁ@Iﬂbtwﬁdelrl\%ml?ar%ta'ggixa@ SR i th an
interval of 30 mn EO0 O 1 5 1] A supernatant was
[0026B] ecthxpefimentat Fxample 2t Anplysis eftaial organivedrbemim polymer
obt ai ned under the conditions through a centrifuga
[003@PRr aty evanchtd aseigivnradlity anscepreas particlehevithi the PBswegeof time
renoved through a 0.45 int filter. The residue was

. Caani _
of thegg@gfﬁﬁ:ke re Qre%%al@)%?nlﬂ@sr hog swas L{E(fﬁﬂﬁdﬁtive[ 004dBRLAY €AB, total

een from as a result o otal organic
{. I .S | - N th
oresnf 33000 TR A Pl RS B AP ML B0

by (a))_and 4 (represented b c)) exhibjted high .
(00841 ABBo BiEBis0 B DA He e Bt ot Y1 Gifasuring non-
anmount with the passage of tine. [00153]On the other
purgetide drgangd yarbers (INBOC) [using- h Sigivesst Insorgdh (gbn &St A paste test was
adm xture prepared in Conparative Exanples 2
carrieq bepiRisehedallbyingepndidogs. 4 (represented by (d)),
exhibited |l ow early absorption speed and decreased

Rgor ptyon AUt 1vhdh the passage of tine, as
[Oogoﬁgared tg po#gnersoprepared in Exanples 2 and 4.

154] The I r e d -hR_ Exanpl es according to
[Ooghg?pre %ﬂ?ﬂﬁﬁ@ﬁﬂﬁ¥§ﬂﬂgkﬁﬁgﬁf7g@$ong
el ectron-attracting force of carboxylic acid groups
[00p£84 entAdRIX{HE amRHRAt WRAT ALE 62 PPl nERat caltiRd " ur et hane
derivatives derived fromthe unsaturated
[oogrel h) diirsiog fietechylP8sec ur et hane conpound (a) present in
side chains exert electron donating ability, as

[ooGenpar edeisardpedny MR&SalprieRht BomimwiEh ap attetvia e Ixaimpl e.
10[ 00155] Experi nental Exanple 3: Transm ssion el ectron

[00 E‘ﬁﬁﬁ 0S CORYHar R lvydg%ﬁll?ctec{ 0383 rdshitiRE L8MmehtQomposition obtained
characterize structural properties of "the polyners
pr epar i n Exanples 1.to,5 and Co rative EX I :
underh¢ BODfgnt R IL FoHIEIeh SHLAr oR b reeep s By Bledy herein
(FIRTEM was performed. [00157] The hi gh-yresol ution
were reraoisdi deoush el0et pBrfiliarcr Ohe apydusaEas Supicelgd ot orgRyif garbon
15 a JEM 2100F (JEOL, Japan) at an el evating voltage
measudém2f0 kV. For speci nen neasurenent, a sanple was
pl aced on a 400 nesh Cu grid and was then neasured by

[00h8%qt eNDEEALBY Reh HOASFICE I 8a RIs6IE bf fal Br&MASEOIYh measurement,
(Cryo- TEM net hod) using a | owtenpeature grid hol der

polymise?s 0 qﬁ% '1{1}%% ??@leﬁ 861{1:?6‘[{3 laH'ringét\?]ré Ip?ﬁ%a?eéfeﬁ?tlﬁ{a}rfbllqs@a(‘féﬁgsemed by

rong prevent 't oposi‘tion

caused by electro in.pol s havin ker r

@) and; Espriseaisty by 1a8) HEDR T Salh PRGRTEY Gpegh Il Rireascd
result of Cryo-TEM anal ysis, the polynmer for

absorptianr amdiing ikhtthe paps#gccdidi%t e admi xture prepared in
Exanple 4 is a |inear polyner having a great nunber of
side chains wth a size of about 5 on. The pol ynmer has
a small portion of tw sted g¢de chains and a | ength of
about several hundereds of nanoneters (nn). As shown
in FIG 2B, the polynmer prepared in Exanple 4 has
severely tw sted side 25chains |linked to nmain chains,
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OPP- ZZ- 2010- 0002 adm xture, for conparison, prepared
in Conparative Exanple 4, and is thus aggreggbedy-bB10-0002
addition, as can be seen fromFI G 2C, the pol yner for
ultra-high strength concrete adm xture prepared in
Conparative Exanple 6 is a |linear polynmer having no .
[003Fd& ch@nhnthe [@oa5iginds palymess(fer ubiatlegh tskrengh| gpagsete admixture

prepared according to the present inventionis 5

prepaisir Oeshpanativh &xatiiplac? (efpreenedtbypée)) iaot b (repradented by (d)),
chains of the polyner are densely arranged by a

exhibREELRT EMyNafloish AP&R ankiNR ALY fﬁ)@@dfpf@n AmodheiNRAR passage of

derivative groups and soft chains of polyoxyal kyl ene
. r oups ' ] ' .A§, and steric
time, 3 HAERALS PUERE bk el R ER A PR, 37 0
maxi m zed and di spersi Qn- npi nt enance bilitﬁlin th?. .
[00&5A4, etTélE:CB BSTSt p}g;:ﬁar@gnmb X31ples Aeepraing to the present nvention
- 10[00160] Experimental Exanple 4: Concrete test ) _
exhibit 60d&1 3l Petoprastractingr fordetaf zathoghlic aaid gerups Peserian ghe main chains
adm xture obtained in Exanples 1 to 5 and Conparati ve
of PAsfplses diné® Gurehage evadrivatiees asdecivndr efireradnthkt umnesaturated
The results thus obtained are shown in Table 3.
(methfRMIGER YIRSt RIHGRE RRRRHUABNG) VRERNBUR] §8E Bchali? exert electron

Strength”testing. The results thus obtained are shown

in Table 4. In di ti 0 th I ¥t ure
conatiy . dis Spmp B3 B B B EDC bt BEHRL
prepared o% qn associatgg o

r
al Example 5 Jirapsinissipn el¢ciyon JRICLescopy. 9

and

di sper sant
[Ooggﬁg ¥e Al 1o : !
ratio of 6:4 and the concrete test was carri ed out

[ooaRder tlherflal toovhangrtaredittiicomal. prppatieRplald golymers prepared in
Copol ymer No. Conditions of concrete with water-
ExampR€ UClong agb Colnparitisle Hxap@lai ot 6 NEphtenanioa teikinission electron
Air content (%9 Imedi ately 30 mn 60 mn 90 mn
microscopy (HRTEM) was performed.
[00157]  The high-resolution transmission electron microscopy was carried out using
a JEM 2100F (JEOL, Japan) at an elevating voltage of 200 kV. For specimen measurement,
a sample was placed on a 400 mesh Cu grid and was then measured by low-temperature
transmission electron microscopy (Cryo-TEM method) using a low-tempeature grid holder
in order to secure the fluidity of a material having strong fluidity and prevent thermal
decoposition caused by electrons in polymers having weaker electron density.
[00158] As can be seen from FIG. 2A, as a result of Cryo-TEM analysis, the
polymer for ultra-high strength concrete admixture prepared in Example 4 is a linear
polymer having a great number of side chains with a size of about 5 ym. The polymer has a

small portion of twisted side chains and a length of about several hundereds of nanometers

(nm). As shown in FIG. 2B, the polymer prepared in Example 4 has severely twisted side

chains linked to main chains, as compared to the polymer for ultra-high strength concrete
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S-1 57 54 52 50 3.0 S-2 55 57 56 55 2.7 S-3 56 55 54
54 2.7 OPP-ZZ-2010-0002 5-4 54 56 56 OPF-27-2010-0002

admixture, for comparison, prepared in Comparative Example 4, and is thus aggregated. In
addition, as can be seen from FIG. 2C, the polymer for ultra-high strength concrete
admixture prepared in Comparative Example 6 is a lincar polymer having no side chain.

[001591  As a result, after the polymer prepared according to the present invention is
absorbed on the surface of cement particles, side chains of the polymer are densely arranged
by a predetemined distance, the hard chains of urethane derivative groups and soft chains of
polyoxyalkylene groups are present in the side chains, and steric hindrance of the concrete
composition is thus maximized and dispersion-maintenance ability in the concrete
composition can be realized.

[00160] Experimental Example 4: Concrete test

[00161]1  Polymers for ultra-high strength concrete admixture obtained in Examples 1
to 5 and Comparative Examples 1 to 6 were evaluated as concrete admixtures. The results
thus obtained are shown in Table 3. Concrete test piece specimens were subjected to
strength testing. The results thus obtained are shown in Table 4. In addition, the concrete
admixture used herein is composed of a polycarbonic acid dispersant and a copolymer

prepared by an associated company of the present applicant in a predetermined ratio of 6:4

and the concrete test was carried out under the following conditions.

fool62] Table 3
Conditions of concrete with water-
reducing ability and dispersion- .
Copolymer maintenance ability Alr content

No. I di (%)

MMEAL 36 min | 60 min 90 min

ately
S-1 57 54 52 50 3.0
S-2 55 57 56 55 2.7
S-3 56 55 54 54 2.7
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55 2.4 5-5 54 58 55 54 2.2 CG1 54 48 40 -

2.9 G2 57

50 42 - 2.7 C3 56 46 39 OPP-Z%-2010-0002
S-4 54 56 56 55 24
S-5 54 58 55 54 22
C-1 54 48 40 - 2.9
i C-2 57 50 42 - 2.7

C-3 56 46 39 - 2.7
C-4 54 44 39 - 2.7
C-5 55 45 40 - 2.7
C-6 53 41 - - 2.6 |

[00163]  Concrete test conditions

[00164]1  Tapping water: 130 kg/m’

001651  Cement (Hanil(KOREA), OPC): 448 kg/m’

[00166]  Water/cement: 22%

5 [00167]

[o00168]

[00169]

[00170]

Fine powder: Fly ash 89 kg/1’, Silica fume 53 kg/m’

Fine-particle aggregator: fine sand of 277 kg/n¥', ground sand of 508 kg/m’

Coarse-particle aggregator: 25mm gravel 974 kg/m’

Admixture content: 1.0% (admixture content is increased to 1.2% in order to

uniformize early dispersing ability in Comparative Examples 1 to 5 and a defoaming agent

10 is added in a small amount of 0.12% of the admixture content)

[00171]

[00172]

[00173]

Table d

Air entraining admixture content : 0.1% of the admixture content

The ingredients were mixed in a forced pan mixer for 120 sec.

Initial slump flow was measured at 50+5cm immediatedly after mixing.
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2.7 C4 54 44 39 - 2.7 C5 55 45 40 - 2.7 C6 53 41 -

- 2.6 [00163] Concrete test conditions [00164bTappbBg9o-0002
water: 130 kg/m [0 0165] Cenment (Hanil (KOREA), OPC):

448 kg/ ma [ 00166] Wat er/ cenent: 22% 5[ 00167] Fi ne

powger: Fl'y ash|89 kg/nB, SiTica fune 53 kg/ m
Copolymer COmpresﬁgz)strength
No.
3 _days 7 days 28 days

S-1 61.2 733 94.1
S-2 60.8 733 95.2
S-3 61.5 74.2 95.8
S-4 62.3 74.8 97.2
S-5 63.4 77.2 98.7
C-1 55.3 70.6 83.1
C-2 56.7 68.9 86.4
C-3 57.3 69.0 88.5
C-4 56.4 69.8 89.4
C-5 56.2 70.2 90.1
C-6 54.2 68.4 84.7

[00174]  As can be seen from Table 3, concrete admixtures using the polymers (S-1
to S-5) prepared in Examples 1 to 5 to exhibit equivalent or similar initial dispersibility are
added in small amounts, as compared to concrete admixtures using polymers (C-1 to C-5)
prepared in Comparative Examples 1 to 6, which means that the polymer prepared
according to the present invention used as a concrete admixture exhibited superior water-
reducing ability and improved dispersion-maintenance ability. This is the reason that
urethane derivative-polyethylene glycol chains acting as side chains in the polymer
prepared according to the present invention exhibit better steric hindrance in a strong
alkaline slurry state than methoxy polyethyleneglycol chains in conventional polymers for
concrete admixture, thus imparting dispersion-maintenance ability to the concrete

composition. Accordingly, when the polymers (S-1 to S-5) prepared in Examples 1 to 5 are
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[00168] Fi ne-particle aggregator: fine sand of 277
kg/ m8, ground sand of 508 kg/n8 | 0 O OPP-%7-2010-0002
1691Coarse-particle aggregator: 25mm gravel 974 kg/ m
[00170] Admi xture content: 1.0% (adm xture content is
increased to 1.2%in order to uni form ze early

directlfi wyodrasicngeratsi ddmiytures, CowighiaRetadseRadpndhe gurfage S’fai!nlﬂleadmg
a defoam ng agent 10is added in a small anount of

paddl® didfig ebndrbe ladading ustngciiot lewhding GRAIE ] atidr werkhbiditynisnexeellent
adm xture content : 0.1% of the adm xture content

w1tht£n9g g%emmlléwgredl ents were mxed in a forced pan
120 sec. [00173]Initial slunp flow was

o075 SR B ol Ty b v

MPa) 3 days 7 days d
aggrey(g@f_: gc)mfigt_ugls, € case w. erem the %lemers S qlto% ; gre%argeﬁ in Exanzlples ltos

are used as concrete admixtures provides superior strength to the prepared concrete, as
compared to the case wherein concrete admixtures comprising polymers (C-1 to C-6)
prepared according to Comparative Examples 1 to 6 are used. This means that the polymers
obtained in Examples 1 to 5 efficiently impart considerably high strength to the concrete
composition.

[00176]  When the polymers prepared in Examples 1 to 5 and Comparative Examples
1 to 6 are used as concrete admixtures, polymers using the unsaturated
(meth)polyoxyalkylene urethane compound and unsaturated non-inonic organic monomers
exhibit higher initial dispersability and dispersion-maintenance ability with the passage of
time than polymers using methoxypolyethylglycol methacrylate unsaturated non-ionic
organic monomers, and improves strength as well as workability of the concrete
composition. Accordingly, a polymer useful for ultra-high strength concrete admixture with
high strength and superior durability may be provided.

[00177] It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the spirit or scope of
the inventions. Thus, it is intended that the present invention covers the modifications and
variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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95.2 S-3 61.5 74.2 95.8 S-4 62.3 74.8 97.2 5-5 63.4
77.2 98.7 CG1 55.3 70.6 83.1 G2 56.7 68.9 4. C-
57.3 69.0 88. 5 §9P—Zg—5010—0002

WHAT IS CLAIMED IS:

1. A polymer for ultra-high strength concrete admixture, prepared from 30 to 95% by
weight of an unsaturated (meth)polyoxyalkylene urethane compound (a) represented by

5  Formulal below:

Xl vlfl (I)

C==C
71 Rp—0—HP,0)—CONH— R,—NHOC F—0—(P,0),.R3
wherein X, Yy and Z, are each independently identical or different and are selected
from the group consisting of hydrogen (-H), a methyl group (-CH3) and a carboxylic group (-
COOH);
10 R, represents a Cj-Cg hydrocarbon group or a ketone group;
R, represents a Cg aromatic group, a C3-Cyz cyclic hydrocarbon group or a C;-Cs
hydrocarbon group;
R; represents hydrogen (-H) or a C;-C¢ hydrocarbon group;
PO represents at least one C;-Cyg oxyalkylene group;
15 m is an integer of 2 to 100, which is an average adduct mole number of the
oxyalkylene group; and
n is an integer of 3 to 150, which is an average adduct mole number of repeat units,
and
5 to 70% by weight of an unsaturated anionic organic monomer (b) represented by

20  Formula II below:

Ppow
C—C
|
Zy, Ry
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C-4 56.4 69.8 89.4 C5 56.2 70.2 90.1 C6 54.2 68.4
84.7 [00174As can be seen from Table 3, co e
adm xtures using the polyners (S-1 to 8-5) g?%ﬁégééo%ﬂ"oooz
Exanples | to 5 to exhibit equivalent or simlar
initial dispersibility are added in small anounts, as
cohipeiel, 1D, 2ahZ) efeteadhl Mdechemdeatl Y Sdaagcglodryditfeien( 4hdlateGelected
C-5) prepared in Conparative Exanples 1 to 6, which

from tH® ﬂﬁlﬁtclaﬁgisﬁr%?)tﬁﬁldi/dﬁ%ﬁ (AN RMERY 1 JrodFCOId) A 4 Qubbi§lic group (-
pr ésent o)

i nve used ‘as a concrete adm xture

xhi bited superi@r eryreducing,ability and i nproved

COORg, gb‘giﬂlgﬁeﬂ? ﬂg%ﬁtg%aﬁ‘\rg@‘él Bﬁ'ﬁ?%‘iﬂ’ a%ﬂ s is the reason

t hat urethane derjvative- olﬁethylene gl ycol chains

aRy ISREesgRts &icabox ki geup ﬁ-(f% BT & Aiblegramy-e);

according to the present invention exhibit better

swieietn the pdlyaree és dnained by vragting k atethsac sbuppyndswith @n unsaturated

t han et hoxy pol yet hyl enegl ycol chains in conventiona
organi@QlcIATBY Sn LifdatukBed RldoBbE add Wherélh @he titttink NpaAIPoLUNG is obtained by

di spersi on-mai ntenance ability to the concrete
reacti EPARRR MW AGGRRUI nal y, when the polymers (1 to

-5) prfepared in Exanples 1 to 5 are OPP-ZZ-2010-0002

directly used as concrete adm xtures, nortar is not

adsor bed on the surface of a kneadi ng paddl e during

concrete kneadi ng.using the kneadi ng paddl e ﬁnd .

wér kaPoliner accading feplaing; b hW]?fH%‘ing§ &t has pgveight average

[00175] As can be seen from Tabl e 4, under equival ent
molecwlat sveight (fdmi) of 41000 tahd0,08).aggr egat e conditions, the

case wherein the polyners S-1 to S-5 prepared in

Exanples 1 to 5 are used as concrete adm xtures

provi des superior strength to the prepared concrete,

ag, PRIRAYREr 4RoidiE: RASAMMSHRIENGRNESIOkRr AL X4t b8Rntial of -2.9

conprising polymers (C-1 to C6) prepared according to
mV 12 gggrative Exanples 1 to 6 are used. This neans that

t ol ymers obtained in Exanples 1 to 5 efficiently

i npart considerably high strength to the concrete

4. The polymer according to claim 1, wherein, of the unsaturated
(meth)polyoxyalkylene urethane compound represented by Formula [, the unsaturated
organic acid providing an unsaturated group is selected from the group consisting of
unsaturated monocarboxylic acid monomers, unsaturated dicarboxylic acid monomers and

combinations thereof.
5. The polymer according to claim 4, wherein the unsaturated monocarboxylic acid

monomer is selected from the group consisting of acrylic acid, methacrylic acid and

combinations thereof.
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10conposition. [00176] Wien the polyners prepared in
Exanples 1 to 5 and Conparative Exanples 1 6. ar

used as concrete adm xtures, polynmers usingbgﬁé 2-2010-0002
unsat ur at ed (neth) pol yoxyal kyl ene ur et hane conpound

and unsaturated non-inonic organic nononers exhibit

hoghite polyrhérahccdidingns addailn ¥y wdiebin the unsaturated dicarboxylic acid
di spersi on-nmai ntenance ability with the passage of 15

monofnbfB stRaid Hﬁirﬂfﬁﬁréouﬁ bOki RGN RRIY &LdYiLgb¥ie akid, citraconic acid
nethacrylate unsat urat ed non-ioni c organlc MONOMEr S,

and ﬁﬂ?aglc AR R \%J ?ﬂ%‘izﬁ %?S \f\)elvllle Sm%fé‘aﬁg An!u% #aﬂ? and organic

Concrete conp05| on. ¢or di dlyne Mhde
hlgh S ren th oncrete adn1xture wi th high

mn““?ﬁh%ﬁﬁ 818ﬁ&éblllty may be provi ded.

[00177]It mAII be apparent to those skilled in the art

that various nodifications and 20 variations can be

made in the present invention w thout departing from

t e Ther igolvherscaf@rdifgt e |diMent ilonsvhef¢its, of t the unsaturated

i ntended that the present invention covers the
(meth Pty SRV 1RO SreBilFe %%F&ﬁﬂ&@ﬁre@ént&&‘bys Fhigat 'tH@unsatu&‘ated alcohol

provi ded they come Wwthin the scope of the appende
i r_equ val en P Z2Z-201
prov1cﬁ%ga E%g? group lljs s%e g&sfr ymer gToup” oo 519t9 g\%nyl alcohol,

th co crete adm xture, pare O to 95%
(meth}gx;lyﬁggml % utgh- 105 1$PPRERE %‘&W‘ﬁe? 3;20{1 )ﬂle% anethyl-3-buten-
ur et hane conpound (a) represented by 5 Fornula I
1-ol, Zymiethyl-3-butany -ngm-mmmbmml and combinations thereof.
R2- NHOC- 3- c0O- (R10) ", wherein X1, Y1 and Z1 are
each i ndependently identical or different and are
selected fromthe group consisting of hydrogen (-H), a

MRt Nythe 9rRAnér C'a'&‘)or(ﬁﬂ aoCanhiaxyhi ¢ MR, (of CO}) unsaturated

10R1 represents a - hydrocar bon group or a ketone
(methg{ g%&yaliylegg &%th%neclcompﬁa%d G0 C]Bar%% GRS bg %m%{lg riatt!hg diisocyanate

droc roup; represents h [ ogen
provigig gar &5 Pols ﬁelﬁFfﬁﬁ &OHP% FepR séﬁﬁlglgézf 5&2&9&%@% fiisocyanate,
C2- C20 oxyalgylene group; 15mis an integer of 2 to
methyl@ediplignyd 4.4’ Cikacyanatea detraariblt 1. Aslyteng udiifer yastate, heara-phenylene

diisocyanate, 1,6-hexamethylene diisocyanate, 1,5-naphthalene diisocyanate, isoporon

diisocyanate, cyclohexylmethane diisocyanate and combinations thereof.

9. The polymer according to «claim 1, wherein, of the unsaturated
(meth)polyoxyalkylene urethane compound represented by Formula I, the diol used for
polyoxyalkylene adduct is selected from the group consisting of ethylene glycol, propylene

glycol, butylene glycol, isobutylene glycol and combinations thereof.
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oxyal kyl ene group; and n is an integer of 3 to 150,

which is an average adduct nole nunber of r a

units, and 5 to 70% by wei ght of §ES_EZ_2010_0002
unsat urated ani oni ¢ organi c nononmer (b) represented by
20Formula Il below N2 Y2 Il (1) OPP-Z Z-2010- 0002

wWh@r eTie XPolyiidran@cading etceachirh ndigpewikesinl y of dehd | @ataturated
or different and are selected fromthe group

(meth%%%?%ﬂg?l@n@Braﬂﬂeogﬁgb%@%@ﬂ%kl W PYRnla (I:%:&g’)adduct mole

boxyli1c gr whi'ch one of X2,

Y2 .and Z2 1s.hydr.ogen, an 4 1 epresent arboxylic
bl By i B E R o R et RS B el o e

pol ymer i s obtained by reacting a urethane conpound

wi th an unsaturated organic acid or an unsaturated

al cohol, and wherein the urethane conpound is obtained

byl.r €hetpohgua dicosbyanatadaim flh veheddiol the unsaturated anippic organic

The pol yner according to claim1, wherein the polyner

monoas(h) ryet@htedaeF@gmld (] igBtlecll domveqiiburt biWsistihg Df @B&hturated
to 150, 000. 3. The polyner according to claiml,

iB ANEnRALYRR! ul8FndreaCdiBaBOt AR A@ MnonferS afd ubSaturated

-5 V. 154. The pofynmer according to claim1, wherein,
%'IOf t he unsaturated (neth)pol yoxyal kyl ene uret hane
nlne&%ﬁﬁ@ﬁﬂ% represented by Fornula |, the unsaturated

organic acid providing an unsaturated group is

selected fromthe group consisting of unsaturated

nmonocar boxyl i ¢ aci d nonomers, unsaturated di carboxylic

at2.dfhegredyreersacaondingototsilainn 1 lo veherdie tleoinsa@rated mongcartiyglic acid

pol ymer according to claim4, wherein the unsaturated
monoen s aeleowy | iremadied groupoBBsistisgSef actylid ddigmMicttRcglioufcid and

consisting of acrylic acid, nethacrylic acid and
combin@idsnadLons thereof  OPP-ZZ-2010- 0002 6. The

pol ymer according to claim4, wherein the unsaturated

di carboxylic acid nononmer is selected fromthe group

consisting of: maleic acid, itaconic acid, citraconic

acid and fumaric acid, no-val ent netal salts, . ) )

i 3 R Rely et apcasdiesto clfioml urbesin capRpAYsth dicarboxylic acid

am ne salts thereof; and anhydrides thereof 5 o
monomer is selected from the group consisting of: maleic acid, itaconic acid, citraconic acid

mono

and fumaric acid; mono-valent metal salts, bi-valent metal salts, ammonium salts and organic

amine salts thereof; and anhydrides thereof.

14. The polymer according to claim 11, wherein the unsaturated nitrile monomer is

acrylonitrile.

15. A concrete admixture comprising the polymer according to any one of claims 1 to

14.

16. The concrete admixture according to claim 15, further comprising:
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7. The polyner according to claim1l, wherein, of the
unsat ur ated (neth)pol yoxyal kyl ene ur et hane conpoun
represented by Forrmula |, the unsaturated a@%gﬁ%?“g01o'0002
providing an unsaturated group is selected fromthe
group consisting of vinyl alcohol, (neth)allyl

ab €O e pards Brivelsht &f a Sbconti SEREEREdAiLRIROWIth respect to 100 parts by
3-met hyl - 2-buten- 1-01, 2-methyl-3-buten- 101-ol,
1 2= = 3= ﬁgﬁ%-ol and 2-nethyl-2-buten-1-o0l and
ngh%%ﬁﬁ%%é%?%ﬁg&® er eof 8. The polyner according to
claim1, wherein, of the unsaturated
(et h) pol yoxyal kyl ene uret hane conpound represented by
Formula I, the dijsocyanate providing a urethane group
i §7.sEhe cpperefer afmiase ge}cs@rﬁlrtgoﬁsicalmng@owher,em i gelyeer of the
di i socyanate, 15 nethyl enedi phenyl-4,4'-diisocyanate,
5  concrdtehdraixairbhis 4 Jifear pldevhaidihasmgyanatmge pagi: giehyh ank pm.
di i socyanate, 1, 6-hexanethyl ene diisocyanat e,
1, 5- napht hal ene dii socyanate, isoporon diisocyanate,
cycl ohexyl net hane dii socyanate and conbi nati ons
t r. f . i . i . .
whr B congiete i dRE o ALK BRROTE iR 1 ShFufin Length i 10
t hane conpound represented by Forrmula I, the diol
mnt°§@§8H¥or pol yoxyal kyl ene adduct is selected fromthe
group consi sting of ethylene glycol, propylene glycol,
butyl ene gl ycol, isobutylene glycol and conbi nati ons
t hereof OPP-ZZ-2010- 0002 10. The pol ymer
10 ate.ox dietigdt for plepiningla pollimeefar condretedmixisst eonairschg:
(et h) pol yoxyal kyl ene ur et hane conpound (a)

I BRUSSANY £6b1H3ht BA6 AWAtdr; an adduct nol e nunber of the
uret hane derivati ve- pol yoxyal kyl ene group mis 6 to

3‘&9 drgéglv%se-rg&diggl YT8EasPCHRY UnBFutaledC @Fﬂg%lymﬁl&e urethane

e un urated-ani oni ¢ organi c nbno

represent ed ormula.ll.is_sel ected fromthe grou .
comp sl IPHG SR S ot AW ok B st 1SR on rdiGHfed anionic

nmononer s, unsaturated dicarboxylic acid nononmers and
organmﬁ@weat(@oreme@w%bméﬁ%?@ng%@wulaihe pol yner

according to claim11l, wherein the unsaturated

nmonocgr boxyli ¢ acid nmononer is selected fromthe group

consigtipg of acrylic acid, nethacrylic a€id and
conbiqwatd ons t her eof 13. The pol yner
accorfing to claim1l, wherein the unsaturated

15 di carbox§ri€HhP—1¥Nonoker "HeC FePected ¥ om t he

group consisting of: maleic acid, itaconic acid,

ci traconi c.,aci nd fuparic acid: . 0- val ta
SRR R CYRRRA ik s Pan ey P RRL B FesRRAY are selected
organic anmine salts thereof and anhydrides thereof

from thg grompecopsisymdkpt Bydkega () egnethyl srpan (-Ghkeprd p cppaxylic group (-
unsaturated nitrile nononer is 2 Oacrylonitrile.

COOIK. A concrete adm xture conprising the pol yner
according to any one of clainms 1 to 14. 2516. The
CRNGERERNBINT XCYhRdra&eBeitEiddp boa kb@dnediup; f urt her
conprising: OPP-ZZ-2010-0002 5 to 100 parts by

[ S r
20 Rl RERt: SRIR! ELSRTRI b Sorbiblip DERRICs Aftrocarbon

17. The concrete adm xture according to claim16,

Ef%UPpherei n the pol ymer of the 5concrete admixture has a
i near side chain having an average length of 0.5 fLM
t &asepspsents hydrogeg (-He adonks BYydogpei@Gle according to
claim 17, wherein the side chain length is 10 nmto
5@@ rapresents at least one C,-Cyg oxyalkylene group;

36



10

15

20

1019. A nmethod for preparing a polyner for concrete

adm xture conpri sing: i) charging a sQlvent |

a reactor; ii) dropw se adding at |ea ?96?\%_&858_0002
unsat ur at ed (neth) pol yoxyal kyl ene ur et hane conpound

(a) represented by the followng Formula |, at |east

ofie iy@ﬁamwgalt of And OM0C wHiglans GnNBRER! addukt mole number of the
represented by the following Forrmula I1: fi P>

Oxyal%é%grgﬁﬂagh@ fir-CONFI- R2-NHOC, 1.0-(1'10)", R3

and

n X1, Y1 and Z1 are each independently identical

or .different d e selected fromthe,arou .
oBS P pH oF O dR0G R TR R g Rl ey T Brmbest rgpgt units
a carboxylic group (- COOH); Rl represents a Cl-C6

hydr ocar bon group or a ketone group; 20R2 represents

an aromati c group, a cyclic hydrocarbon group or a

C1- C6 >hydr dzar bon grpup; R3 represents hydrogen (-H)

or a ql-OB[hydrocarb n-group; P10 represents at | east

one CgZ&28coxyal kyl ene group; 36 OPP-ZZ-2010-0002

mis gn integer of 2 to 100, which is an average

adductz _nol Qurrber of the oxyal kyl ene group; and n is

an intéger of 3 to 150, which is an average adduct

WGP oY s 2880l Thd endiily st R g stoctd

or different and are selected fromthe

from (6 HETURGONGGNE BN (1 by melhyierPHR CGrLFIYa cbyxsiif group (-

a carboxylic group (- COOH), in which one of X2, Y2

COOR) dn FhidhsoreyafrXg &h;and ¥d iRlydregane sedRs representsoxgdrbexylic group (-

group (- COOH) or a nitrile group (-CN); and 10iii)

COOIwpbryaEfrilZ gR@pt(hENY;eadl ting reaction mxture. 20. The

met hod according to claim 19, further conprising:

NEULIRIh &l A Be.d sl ki pokyper with an al kali.
15QEOWA net otgl ?%r g%epadﬁgﬁg a polynmer for concrete
adm xture conpri sing: i) charging at |east one
conmpound or nononer of at |east one unsaturated

(et h) pol yoxyal kyl ene _ur et hane conpound (a)

r@B-rﬂ??é‘ﬂ? adagquﬁeg fotlpishd hduisr comPESINE” and at | east
one unsaturated anionic organi c nmononer (b)

r eputedisimgdbie tepulting pbhyimepwiithganFdkaliyl a 11 toget her with

a solvent into a reactor;

21. A method for preparing a polymer for concrete admixture comprising:

i) charging at least one compound or monomer of at least one unsaturated

(meth)polyoxyalkylene urethane compound (a) represented by the following Formula I, and

at least one unsaturated anionic organic monomer (b) represented by the following Formula I

together with a solvent into a reactor;

XI ‘1-{1 ( I )
C—=C

Zy  Ry=—0O—P;0)z—CONH— R;—NHOC }—0—(PO)R;
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20 Ir1( I ) Z1 R3-0 -[-(P10),"---CONH R2- NHOC:
,-0-(1)10)", R3 OPP-2ZZ-2010- 0002 wher gj ,
and Z1 are each independently identical or §FP?§%E%§}O_0002
and are selected fromthe group consisting of hydrogen
(-H, a nmethyl group (-CH3) and a carboxylic group (-
C@Bkbein R], Yepiicege atcSeaah Gldedpbndendy adantioginorgtiffeienosindare selected
ket one group; 5R2 represents an aromatic group, a
| REAG - DOErBE sgroup (-
from &R%%%dé%régégﬁts hy ro(g%%l{?-{%%%tgyg g@%é%ﬂcar bon)ewég p(
COO}gj;OUD; Pl O represents at | east one C2-C20 oxyal kyl ene
oup; mis an integer of 2 to 100, which
is an average adduct nple nunber of the 10 oxyal kyl ene
gRoIRPressg s Byflrocrrlegron or2 kgonggroulhi ch™ i s an
aver age adduct nol e nunber of repeat units, and )121(2
7 R7 r@teRatsvnaaremati@rouya aymicAydsacerboagioimeiep Endartydyocarbon
identical or different and are selected 15 fromthe
group@r oup consisting of hydrogen (-H), a nmethyl group
(-CH3) and a carboxylic group (- COCH), in which one

BTNl [POREEGRE R 4005500 O

I'i,)~ dropw se, .addi n renai nin onpound or nonomer

amp Bepﬁe%fe?/tﬁ%?]i%%s topggg"iq%’ ?}f}g@g’?erte%g?pd the reactor; and
20ii,i) polymerizing the resulting reacti m xt.ure.

oM iy WERRD AT o dor fiOngvhigh dp annfveraget b mole nimber of the

conprising: neutralizing the resulting polynmer with an
oxyallgylkad grougand

n is an integer of 3 to 150, which is an average adduct mole number of repeat units,

and
X2 T2 (]:[)
Cc—=C
|
Zy, Ry

wherein X,, Y, and Z, are each independently identical or different and are selected
from the group consisting of hydrogen (-H), a methy! group (-CH3) and a carboxylic group (-
COOH), in which one of X, Y, and Z;is hydrogen; and R4 represents a carboxylic group (-
COOH) or a nitrile group (-CN),

ii) dropwise adding the remaining compound or monomer and a polymerization
initiator (C) to the reactor; and

111) polymerizing the resulting reaction mixture.

22. The method according to claim 21, further comprising:

neutralizing the resulting polymer with an alkali.
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