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OPP-ZZ-2010- 0002 POLYMER FOR ULTRA- H GH STRENGTH
CONCRETE ADM XTURE AND METHOD FOR PREPARI NG _THE _SAl %
[0001] This application clainms the benefit GFEFRGleay 100002
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 10

POT VG FOR BTV I ST9EERGTH EONeRE g’qE AHMTCTORE AND

relates to a novel polynmer for ultra- strength
concrete admn HOLe iy I to a
pol ymer for WSR @%gunéﬁmEm%é&Edm xture,
prepared from30 to 95% by wei ght of an unsaturated
(et h) pol yoxyal kyl ene urethane conpound (a) and 5 to
70% by wei ght of an unsaturated ani onic organic

[ 08©3d e rThid Bpplidafionmthims rthe hovktftorf KorpaMategt tApplisative. No. 10-
[ 0003] More specifically, the present invention

2009-0e5 36 stiled ia thoKeteal higltedtudlFropdriy Offidd @hIier23)a000, which is
concrete adm xture suitable for use in ultra-high

: ' ymer has both high
herebagcgﬁ%gggg?%ﬁaegﬁ élistq )f/}" nseg vz}lln}%g%lg' of pol ycarboxylic
acid polynmer adm xtures, and defoam ng capability in
proportion to the content of urethane derivatives 20
present in side chains, thus inprovi T\&;;r\/\or kability and
strength of tBACKGEROUND ORIHE INVENTIONout usi ng
any defoam ng agent, and a nethod for preparing the
Field ofi tlee IndeBtion pt i on of the Related Art [0004]
Pol ycar boxyl i ¢ aci d-based pol ynmer concrete adm xtures
[ 0802 ]geNEteable¥ertSi@dentidd RfatdRtLh- ARG ol dRRudraithh strength
pl asticizers for concrete conpositions such as cenent

concr@m[ﬁiseféﬁrﬁxturél; SRnée %Ei@fcgl@ﬁztoez{TEB er 38f! uﬁ%‘éﬁtsﬁfe%%ﬂr}] concrete

are requl red“for concr onpositions~to

.structural, . materi for_civil . engineer,] a

acmix g e PR RO | D0 B G B BB BGRy I (gBftpolyoxyalkyiene
pol ymer concrete adm xture inproves fluidity of ]

urethane compound (a) and 5 to 70% by weight of an unsaturated anionic organic monomer

A

(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

t he anobunt of water required, thus 5 advanta eousl%

i mproving strength and durability of civil &R Fﬁéé@iﬂ&‘oooz
and construction structures. Such a pol ycarboxylic

acid polymer concrete adm xture exhi bits high water-

mortaf €8l Cédtgredd)i Which &8 trefliitddd ifdry corftPets WBRRIoRHioh® to form structural
conventional lignin sulfonate adm xtures or

materR® 4P th&?ggg%gﬁdf&ﬂﬁé@ﬁm xtures and is thus

comonly u a hig ormance concrete

ixtyre, 10,.[0Q06].. Howeve an incregse in . -
OB i 5h 2 HRGROGVUBRTE bEeT Sohae ST it ey of
soci ety have brought about the necessity for ]
concrefR wempagHeRs anghidug sprsidarebly deprsasss theopmountdi wateigreapiged, thus
strength and durability, which are referred to as
advantdgeowslhiighrovetg singtgth eodcivedhelityoofp oivilt engiseeriAg and construction
hi gh- perf ormance adm xture w th high water-reducing
struct@b.| Sich 4 HolireboRFli@ Acik! fd1Pmbi BbhcPétE SIAEHiRuEO BLRiBHE high water-
adm xture to prepare such an ultra-high 15 strength

; Sit . t i .
reduc@?%‘ilﬁ GndHNHY ,edsgcg)ﬁ]n 5 &F{beE&ngXu%{gag glg-{/ﬂr?e é&ﬁ%)?h@rhdnnxmres or

rength concr ure I's

u ur at car boxylic acid and unsatyrated :
polynfiGie, ligaE) Rt B i cOMBONLY el Higherpymance

consi derably deteriorated workability due to high
concréigadmixtéguci ng ability and | ow water/cenent ratio.

Accordingly, there is a need for novel ultra-high

[0806@¢ngtHowesrcr ehe iatiedskt ur epop@idn0CGOd] gAsgmphic limitations of

pol ycar boxylic acid concrete adm xtures, Japanese

conteip&i@ff sEBlyl Balel BRougho abdiit- ROBLBSIE il 8888rapers, and concrete

pol ycar boxylic acid concrete adm xture whi'ch 1s

comp I’lftg(?ﬁ; IS uiﬁ’ilthgrﬁigl%Qt&%ﬁ%n@é%ﬁéig@%ﬁh%ﬁ% (r)?ferred to as ultra-high

acryl ate-nononer and

ol yal kyl ene .gl ycol unsat yrated nomer angd.c ri ses, .
srenell? ol cCriBoniiptia ok Eiveetodhaige HOVEBIR R Mgl G grducing
... 20,000 or less. 2 OPP-ZzZ-2010-0002 [0008] In
abilityy prdser i, a0 H Faréghe st cORGHE iadBriX BFe fQoprepig. such an ultra-high

59- 18338 di scl oses a cenent dispersant prepared by
strengtiopwicyate compasitoon. oA gpodryll mhded e highystehgth concrete admixture is a

nmono( met h) acryl ate ester nononers and (neth)acrylic
copolp@étofiMRaiEled cabexgrMRM andlhsPersERA polliaBslasetlyddl eﬁlﬁﬁ which

pat ent docunents has pol yal kyl ene gl ycol chains whic
has a3ifad¥Mtage of considerably deteriorated workability due to high water-reducing
ability and low water/cement ratio. Accordingly, there is a need for novel ultra-high
strength concrete admixtures.
[0007]  As to polycarboxylic acid concrete admixtures, Japanese Patent Publication
No. 10-0003085 discloses a polycarboxylic acid concrete admixture which is prepared from
20 to 60 mol% of an alkyl (meth)acrylate monomer and 15 to 40 mol% of polyalkylene

glycol unsaturated monomer and comprises a polymer having a weight average molecular

weight of 20,000 or less.
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5 ionic hydrophilic groups and anionic carboxylic acid
groups in the respective nolecules, involv
hydrophilicity of electrons and steric hindsgﬁﬁé?_zolo_oooz
i nhi biting aggregati on adsorption of cenent
particles, and exhibits | ow cenment hardeni ng-del ay

[0008¢cCt dn dditioo dapirepe Patdat [HublicatiodONB] Skbr 60M@E638 discloses a
Patent No. 5,661, 206 suggests use of copolyners of a

ol yl d a c 'y f
comel MEREREN) A BPTBRs 1 S5O, YISRAEL v

no s and | ycak box cid. noners a
monogwgaﬁiacf&?’% BN AltoPRi 684 PblebnBf ' faleheTE RSy Figngomen
sol ve the undesired sl unp decrease with the = passage
dlSPethtdil%‘fE’Sf"E pohepaent defamenthas pelyshevdene ghygal chains Uﬁlqlld’fe non-
2003- 0065580 di scl oses use of unsaturated
ionic hpdrpphikiy |geenpisndndeardertiy lcarboxplic ded EDpuEdiduibe respecter molecules,
wherei n unsaturated 15 bonds as unsaturated organic
involv@€ ih@d@ﬁﬁ}hlcﬁ? of pleabedariddteri@hindrance, inhibiting aggregation adsorption
pol yet nyl enei m ne- et hyl ene oxi de adduct and organic

of cen?éﬂt PR RO RIS xRt UPR REHEAL }?ﬂdé?ﬁxggag(‘al ay Gy 8k ds BRI Bspersibility.

Tor uItra high strength concrete xtures to

mater 1N Il d_wor a
10pBRAT euBRbEH, OB Y RBus sl B BRE et o) Pbqtymrs of @
of a_combi nation of poly alk | ene egcoI nmono 20
POIYC%"P@E%%E‘P‘&}I @P@?TP%FIH}%‘& Al cc%’@b@eé% g8 3ikers polyalkylene glycol
pol yal kyl ene gl ycol nono al kyl ether/maleic acid
monogogblagryiic sickinethgrohgmirhsts @né paiynarbedyladabid tonnsatsuasatlesticizers
organic acid copolyners as an adm xture in a

to inc@RBIMBAUS officétedt kBingi 4] 06196 thé unbesiacinRPt Gectfasd RAth the
art. [0012] However, the concrete adm xtures discl osed

mﬁﬁégbﬁgﬁépatent docunents exhi bi t hi gh wat er - r educi ng
abil'ity, but disadvantageously entail |ow workability

f°?59?0° b 5, PARE IS N B oo S8 Wi g of

OPP- Z7- 2010- 0002 snal |l _anount of defoam ng agent

“nsat"créteﬁ mePsHimlee ngsRhdsrc oHds EW @SHEO@PWTB‘?@ Whﬂﬁ?‘% unsaturated
def oami ng agent is hydrophobic, which is different

bondsfasomsatheatcaldgatic peid arhinsorpeuehmiphaskyethyégpaimaine-ethylene oxide
t herebetween. [0013] In order to solve the

adducabiod ergaaitt acid @tbnoheld sidundatieatpd @sginic adid @mdiodidrs for ultra-high

strength concrete admixtures to improve water-reducing ability and workability of concrete

compositions.

[0011]  As such, incorporation of a combination of polyalkylene glycol mono
(meth)acrylate/(meth)acrylic acid copolymers, polyalkylene glycol mono alkyl ether/maleic
acid copolymers and polyethyleneimine EO adduct/unsaturated organic acid copolymers as
an admixture in a cementeous mixure is disclosed in the documents of the art.

[0012] However, the concrete admixtures disclosed in the patent documents exhibit

high water-reducing abiiity, but disadvantageously entail low workability of a concrete

composition at low water/cement ratio. In addition, these concrete admixtures comprise a
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5 incorporates novel nononers to provide urethane

pol ynmers applicable to concrete adm xtures_which

exhi bit superior water-reducing ability, cofiSFdera

i nprove workability even upon use of a | ow

wat er/ cenent rati o and have uniformfoans owing to
small snint @f defiming agbitl ot ynifdrivheuioagddomepndrete defmpadiiogs. This

agent, and a method for preparing the urethane

defoaP Y fBehBis H bBicNARRNAS UHIRES Y (R ARRE Inieausing phase

concrete and other 10 industrial tields and are

X t to have infinite potential applicability.
Sqm“%ﬁﬁﬁﬁ?§&%¥“¥ﬁE | NVENTI ON [0014] Accordingly, the

present_ invention_ is directed to a polyner for . .

[0QR8d a- HRgardes tp evpdten theo gEqrampentignsd prptdemngthy  RESEES ginvention

for preparing the sane that substantially obviate 15
incormmaesd rmavel engnuppirente goevido urethanetpolymgeranapplicable to concrete

di sadvant ages of the related art. [0015] It is one
admix@lje®Cihich tde eRRBHKEBlipdridy CWhiePredubingl abilitle orRRIeBBY improve

for an ultra- high strength concrete adm xture to

workavygtktg&ven ey 'us@r)gé%& VRO 13;%) : 'd;ILaQ.lﬁHBﬁﬁ geﬁms owing to

r-reducing ability, 1 nprove ity an

%ﬁ@o—oooz

foamahbi lity. and. bejng.capabl.e. of . consj derabl e .
superiof SRREGOHIT SOIRR GFUFE RN FloRbing, T3tk GPag MEhod for preparing

applied. 20 [0016] To achieve the object_ and ot her
the uregiagatRpbetandThe, vastbyicdBAlYEICHs 18yt Bre aPRigpios eonstete [pad other

i nvention, as enbodi ed and broadly descri bed herein,
indusiprablitlde dnd sre@xpaitgdterhavé orfinite tpotenhialgpphicabélinyt h

concrete adm xture, prepared from 30 to 95% by wei ght

of an wunsaturated (neth)pol yoxyal kyl ene uret hane

conmpound (a) represented by Fornmula | below 4

OPP- o TN c 1-1 21
R - - SOPAMRY ORI INVERDIGN” P10y s wher i n X1
d Z1 ar. h ind dent|y i.dentical .
R T P RN M ——
of hydrogen (-H), a nethyl group.(-CH3) and a ) i
strengébdpm?p iagm@gftg@@n@_a method for preparing the same that substantially obviate

one or more problems due to limitations and disadvantages of the related art.

[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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COOH); Rl represents a Cl-C6 hydrocarbon group or a
ketone group; R2 represents a C6 5 aromatic 0
C3-C12 cyclic hydrocarbon group or a Cl-C6 995_225?§&R_0002
group; R3 represents hydrogen (-H) or a Cl-C6
hydr ocar bon group; P10 represents at |east one C2-C20
oxyal kyl gne group; mis an integer of 2 to 100, which
is anfev tage adduct nol e nunber of the okyal kyl ene
groups—and n is an integer of 3 to 150, which is an
aver apje adduct nmole nunber of repeat units, and 5 to
70% b% wWeirgRt—dhOmm- Gt uRat HHOGh-OnT &1 @eBani c
nnnoner 10 (b) represented by Formula Il below | |
(1L) R4 wherein X2, Y2 and Z2_ are each
i H@é{i?é‘h afenh 9n<il @e 455 g 1BSenandduiby dentigordieat aed s selected
fromthe group consisting of hydrogen (-H), a nethyl

from e @oonp( coBbilingofthydregent{ehly lainoethylogrpuyt ¢-CERDM)G 2 carbowylishgroup (-
one of X2, Y2 and Z2 is hydrogen; and R4 represents a

COOHBrIbPi@presentg ra00p-Cs-hylifoceBoh) grotip ar R kertmheeg@mpy R, (refdBents a Cg
[0017] In accordance W t h anot her aspect of the

aromeﬁ’fc n‘%l%ﬂél ng @ﬁz' eﬁzhcpﬁﬁﬁbgﬁgoﬂ $réup GPRCERLE 1?)%8%}155}1 group; Rj

héeé pol yner accordlng to the present

et A R R R o,
greparrng a yner faor. concrete adm xture conprisin

oxyalkylenggroypieg 1 la ag cam@%errtofl%r% 005 gvhichy 1§ ABtayprags podugt sinke g'émber of
addi ng at | east one unsaturated (neth)polyoxyal kyl ene

the oxpabityhensegrodp;Ged- Z4s 20 itte@O0 3 ¢ortpOuwtichay anepresperadddct mole

by the following Fornula |, at |east one unsaturated
numbaindORpat vaTGINLS IOTOINBY Wdight'EFRhaseatiRedwhidhe organic monomer
following Formula Il: X, Y, CGC Z RI-GE(PIOm
(b) refebid@o N vkl MR3
X Y.
I
1
Zy Ry

wherein X3, 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).

[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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[0019] wherein X1, Y1 and Z1 are each independently
identical or different and are 5 selected from_th
group consisting of hydrogen (-H), a nethy|05%o&3‘%010‘0002
(-CH3) and a carboxylic group (-COOH); Rl represents
a O -C6 hydrocarbon group or a ketone group; R2
compbefd €s)efdpsesedBd dyothat fotloghimu Forraulayi |t deddy bhec@fshfated anionic
group or a Cl-C6 hydrocarbon group; R3 represents
organly HoRGIEE: (b) HprQEntBd b uidrolly oA 197 oup: Pi O
represents” at [east one C2-C20 oxyal kyl ene group; m
is an integer of 2 to 100, which is an average adduct
nol e muntrer of the 10 oxyal kyl ene group; g g nis an
d

integér df 3 to 150, which is an average duct nol e
nunbeﬁ——'f repeat units, and | | (a) ZZ CC Z2 R4
[ 0020F, ?L%-ﬂp(iﬂ%)—Y@o»ﬂ{ld—iz—Wﬁ%cqﬁ%h—klﬂgﬁﬁendem ly
identical or different and are 1 ect fromthe

group consi sting of hydrogen (-H), a nethyl group

[001G43) aheteid EArvoxd 7L areldnch igdipefiddatdlHiblentichl yhdi€lrent and are
one of X2, Y2 and Z2 is hydrogen; and R4 represents a

tr ; .
select%&rfgb%bq f@ . %lgsﬁ? a0t 135 r eg%@ﬁg@g@ (erhhad 38fboxylic
accord ne t,h another ect
gmuflpf @?ﬁﬁl% RATEREROR S Gt GRS eRBF et Popt Bapn e gpresents
ymer for concrete adm xture _conprisin i)
an af@ﬁ%ticggfﬁlg}l%a% cycdigdrydencarbop gL 6r-Codlerasarben gapun; Kagepresents
one unsaturated (neth)pol yoxyal kyl ene urethane 20
hydragembdijrma a(@)-Cs Epiresmhiregroby; Piberepmis¢rdnnnlgastoneh« ;b pxyalkylene
and at | east one unsaturated anionic
groupPR- €Zar2 G Q0622 or gami whivhnenz a(f&)iﬁdf epies enbRIniber of the
the followng Fornula Il together with a solvent into
oxyalRyleh€ 8Pl andn ¥ ad intdget b 3 1850, which is an average adduct mole number

of repeat units, and

| (I

[0020]  wherein X,, Y2 and 7, are each independently identical or different and are
selected from the group consisting of hydrogen (-H), a methyl group (-CHj3) 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); and 1i1) 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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Z, R----O{(PIO.--CONH RZ NHOC- O (PI O nR3 [ 0022]

wherein X1, Y1 and ZI are each independentl& i_denti %z_aLI

or different and are 5 selected fromthe ¢ ggb-zz—-z 0-0002

consi sting of hydrogen (-H), a nethyl group (-CH3) and

a carboxylic group (-COOH); R represents a Cl-C6
organkty loAGAEOMN répreddAted byathk €10vEng IForila R tdpRihee KEMt Hs0lPdht into a

aromatic group, a cyclic hydrocarbon group or a d-C6
reactdpydr ocar bon group; R3 represents hydrogen (-H) or a

-C6 hydrocarbon group; Pl1O represents at |east one

C2- C20 oxyal kylene group; mis an integer of 2 to

100, whiah is an average adduct nole nurrb§g) of the 10

oxyal kyl éne group; and n is an integer of "3 to 150,

whi ch‘lst"Ean aver age adduct nol e number of repeat

uni t sy agd > Z o) o3 4!§p 8] Wherein

X2, Y2 and >Z%—grgi(gk“eacr?(}findlgzpen gét%_?i é%i%al or

different and are selected fromthe group consisting

100221y dr@Ba8in(XH)Y; ahd Bl B! eagkh Obdepéndoniy iddiflical or different and are
carboxylic 15 group (-COOH), in which one of X2, Y2

sclecleobP e Brolff R ng AP P tOHE SRRy Plrblls BEHE) b o carbonyic
addi t he remainin und .or nononer _and a

grourp E DL 35 PO € Bt GrDQrt e ity SE kefine afy Feyepresents
pol ymeri zing the resulting reaction mxture. [0024

an argrpaticSoBP.LAECYFHE Ay dTasadon EER UL h Crhe hydrasadion grein & gppresents
description and the 20 follow ng detail ed description

hydrogen (B quraeSe6t hydivemrbomgroapePOxepmkenty atdaakt exp Catiat oxyalkylene
and are intended to provide further explanation of

group; NA isNMEMtEQR & 2Cloall O Owhibh GEPanl 4v@Add) 20808 mBRl Fkmber of the
DESCRI PTI OF THE DRAW NGS [ 0025] The acconpanyi ng

oxyalgglg}é\% Eg)glﬁa%@i‘gigﬁ E)‘sf ﬁ'{ ﬁxéég?f: Bf@ %’ 1563 vﬁ%&i’ isdﬁl eﬁzefa%@ taﬁ&ﬁct énole number

nvention and are i1 ncorporated in
£ and constditute a part of this 5 application,
OF reReRf WU A% enbodi nent (s) of the invention and al ong

W th tQe degcription serve
P
C—C

|
Zy, Ry

[0023] 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 X, Y, and 75 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 iii) polymerizing the resulting
reaction mixture.

[0024] It is to be understood that both the foregoing general description and the
following 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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to explain the principle of the invention. In the
drawi ngs: [0026] FIG 1 is a graph show ng al, 3
organi ¢ carbon of the polymers prepared in E%%ﬁ%&lgglg 0002
to 4 and Conparative Exanples 2 to 4, and in the
graph, (a) shows a polynmer (S-2) prepared in Exanple
2, (b) shows polyner (S-4) prepared in Exanple 4, (c)
shows 10 polynmer (C-2) prepared in Conparative Exanple

2, (d) shoBRIEN PESCHIPHEDON OFPHECDRAWERGEar ati ve
Exanpl e 4; TOOZ7] FTG ZA Ts an TEM1nage of the

OSSO IS, 00 0 T e

anpl e .15 [0029] ,FIG. 2C is an. TEM.i mage of the :
anderg R rot, e, HVEhIor b8 T AFT PR R R ISR B of this
. DESCRI PTI ON OF THE | NVENTI ON [ 0030] Hereinafter, the
appligsfign cifpstraiy embpdimenf(p) olige deeatipp aad along wigh theedpserintipn serve
the 20 annexed drawi ngs. [0031] The unit "% by
to explainghd princsple ohtheanventieh e Irsthe drawingi:ght rati o of the
polymer for ultra-high strength concrete adm xture

[002lgqul aprer 1bi8%egasHsHIMENE tAl ordid BArbSh ol el po_ll_?gxgers prepared in

nmononers, unless otherw Se nmentioned. [0032]

e 20 VB 90 SBEL 1€ A VTR B0 B ot
52 3R B 8519 B Ty 3 SRS 13 v

(met h) pol yoxyal kyl ene urethane conpound and (b) at
polymeg {6+ 2)qmepareth n Corpaed ve dixeniple Zur(glgﬁhwm@imr (ord) grepared in
compound contai ning the same together with (c) a
Compodtivedtdampld 4n initiator, and a nmethod for preparing
the sane. [0033] In addition, the present invention

[OR20Vi desi(R 28006k 9 ﬁﬁE@d@ﬂh@?&Q%f piepi8d iPEk&ple 4; and
pol ymer for ultra-high strength concrete adm xture.

[ 0?(9{%_?]4] Hige %g?k %.\gqgil\{l \%{glgég &l Bj)l%ef' bfeﬁ%%h I}n E%ﬂﬁ)ra?atti%e Example

m xt ur e

[0029]  FIG. 2C is an TEM image of the polymer prepared in Comparative Example

DETAILED DESCRIPTION OF THE INVENTION

[0030] Hereinafter, the present invention will be described with reference to the
annexed drawings.

[0031]  The unit “% by weight” used herein refers to a weight ratio of the polymer
for ultra-high strength concrete admixture 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,



i0

15

20

25

conponent copolyner. Alternatively, the polyner may be
copol yneri zed together with other NMDNONEr SH8Q_ Egn§0§§ 0002
the afore-nenti oned two conpounds or nononers ar
copol yneri zed. That is, the polyners are not
particularly limted to two-conmponent 10 copol yners

(2) at daask, oriemastdratedofmeth)pphyex pdlbylenerertliaoa edmpomdcanbd) atast one
and nononers, nmay be copolynerized together with

unsati2htee %ni%ﬁ%rgﬁfﬁé hfoAbhRr 6PA @Giﬁgyéund[ AgRling AR davi together with (c)
conmpounds (a) or nononers (b) may be used alone or in

apob%%?% 1P§%u&h?ﬁﬂ£hlg Qéﬁ%ﬁ%¥ﬁkg§%cre emgggfxtnfe is
b B te PR R GRRPLSS § Byreaiie MIPGRBP dimprising

mai n ingredients. The polyner for ultra-high strength
the polyynerrfer eltradvgixsteangth eoapistd adopgirdie conpounds (a) or
nmononers (b) is a polyner having a structure wherein
[0084] h) pKiey polymlek \fbie néradhigh hareagths cancsiteladatigiore ingmy be a two-
bound to a main chain, that is, a polynmer containing

SufERt kY exy @llfél/ﬂa@iﬂfgl HRL PARBet ay B e6pdtPabized together with
COmq)thereoﬁﬁgnglo 0037] Thgupo gngr fof@LItrgPh?gh stre%gth

other Clﬁgr%ngé % Y5 EnB" SORL- ﬁg,n{)(gr?ﬂ] [\{?(? co%ﬁﬂ&sr Or monomers are

| en art s di Sper sl concrete

0sji t.j.on du rophilicit ]
copolyltin c’léhabfls %eg;% )%% n‘&r, | cugll%{%h iwnf% Hp fwo-component
hydrophlllc group, derived from an unsaturated
copolymetsingonydsijign kg herptorgreeninned cwprpemaennds pnd monomers, may be
represented by Fornmula | and uniform zes the foam
copol ginzigzadftogeeie viticathiosipbl yarerizable ceshofrreasn t he
| yphophi lic groups 25 contained in the urethane

[oﬂeeqps THeN @8 didnhindd N8) GRNAbRbMeRA(E)X fdkeb& Q¥R | AbRY or in
the 9 OPP-ZZ-2010-0002 polymer is readily absorbed

conmﬂ%uﬁfgﬁ Mgparticles in the concrete conposition due to
|I|c anlonlc group derived fromthe

[Ogg%at ur |t 9 H%rél[ % he {Z]Ilag]i gﬁé!?tl‘q—ﬁ]lg{l p%tﬁ Bgﬁ%{é acfjmlxture is
strength concrete adn1xture is prepared fron1(a3 5 30
obtained bygmpplymesizaian with gther gxpnomstte therfsig epmpoggds (a) and monomers
(et h) pol yoxyal kyl ene ur et hane conpound and (b) 5 to
(b) arg Péflryblwenghtingrédiants| Baspolpmer fon sittadhigh etemgih oonaete admixture
or gani ¢ nononer

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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[0039] The polynmer for concrete adm xture has a wei ght

average nol ecular weight (Mwy) of 5,000 to , 000. _
When t he wei ght average nol ecul ar wei ght isE?%Mg% @ﬁ&ﬁ 0002

5,000 or is higher than 150,000, the polyner may

exhi bit insufficient dispersion maintenance with 10
polymedueis pasdigebsofbetli b cementepanitleand thenoneke compastidni dne to a

or insufficient workability. More preferably, the
hydro?ﬁﬂﬁh&nj@lﬁ@rgﬁ@p rgekied! [fadm ViRé AsatufatckD afRRict BrahR, fd8omer (b)

e polynmer having a weight average nol ecul ar wei ght

00, 000 can secure dispersion maintenance
nﬂne%%?%q?ﬁgggggg%ge of tinme and workability of cenment and

B LN R R——

15 neasured through gel perneation chromatography

30 to A%y i weigheef at lesspreamnsatyraied (rapDpplysnpalkylenewisthase egmpound
i n polyethylene glycol equivalants. Preferably, the

and (b)ed @IN0%Bbe waipht obitdeast ate unsainghied asione asganedmungasr. t he
foll ow ng GPC neasurenent conditions. [0041] * GPC

[om3logcul e YRMBL forRaRkE@NMRIMix R MHstd WEigh( %ﬂ%]e HOLSITRY weight
Waters Ul trahydrogel Linear + U trahydrogel 1T20PKGD

L uant.: . ; . : :

ity 3R O LR B he et Rerp b1l WAl 14 B0Er i 5.000

or is '204%@%{9me : aéréﬁ%é%{}'ggicgég i f&%t %S%gﬁglg?ajntenance with
wei ght (Mp): 272500, 219300, 85000, 46000, 24000,

the passawoof WpeOf comey, and4poczs ¢@opEitonDe insuificientwodability. More
differential refractive index detector 10

prefe@Phy; he-REght H@OZe nhdleABdr Wi ple ind D1000 to 1ON00@& rEheqfolyner having
pol ynmer for ultra-high strength concrete adm xture and

a wei %mrm@ﬁ%@ SRS iv&te.li%ﬂt ¢ 101060 WO NOOBO0 EHHeBEH: AR Mmak@enance
escribed in detail. [0049] (1) unsaturated

i TP YL, AR5 5 905, SATROMRE Ll 99A0] e

B AT R LA e —

(a), contains a polynerizabl e unsaturated group, a

measyjee thawgh grd peiagatipa cgwwr@y&waﬂhﬂwr@ﬁr@néﬁsrrﬁd tapei '«FPC") 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] Eluent: solution of 5g of sodium nitrate in 1,000g of water

[G044] Flow rate of eluent: 0.8 mL/min

[0045] Column temperature: 40 C

[0046]  Standard sample: Poly Ethylene Glycol; peak-top molecular weight (Mp):
272500, 219300, 85000, 46000, 24000, 12600, 4250, 7100, 1470

[0047] Detector: Waters differential refractive index detector

10
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is linked by urethane bonds, and is represented by
Formula (I) below. 1" 1" (1) C=C1 | Z
Ri- O +(P, O - CONH- Rz NHOCO (PI O). R3 [0051] whHBFefA™x110-0002
Y1l and Z, are each independently the sane or different
and are 10 selected fromthe group consisting of

[0obyd] ogdieréinkdter, anorRinteys ofr the ppolirid) fﬁﬂdﬂ'{&l—-ﬁ@lbﬁl@ﬂgﬂﬂ concrete
group (-COOH); [0052] R, represents a Cl-C6

admixi8 A& BEROSURE QYRR the HRREmEF ﬂl'éi%dle{ngso@ﬁi beQé)escnbed in detail.
represents a Co6 aromatic group, a Cl2 cyclic

[Opggioc.

drocar bon group; [0055 PlQ repre ents at ast . gne
w@%%zo Crempisreieegisnpeonstusng e palymer o Fa%g%?trength
to 100, which is an average adduct nole nunber of an
concreix ydinksthrene ugsatwptedd gt pal5Fty alkylencaureihane gempafndi(a), gontains
50, which is an average adduct nol e nunber of repeat
a poly2ierizable Sinsdt0RDd] ordlig, diingeiiaue deAoht{varink)analxyalkyink ch&iRewhich
ur et hane conpound (a) contains a
is linkB@ 'b}é AR RAE aHA %@ﬁﬁ?exﬁ&f b))/ P&x‘n&ﬁﬁa ??%bi%wf:‘ aving an
avef age adduct ‘nol e nunber of
OPP-ZZ-2010- 0002 50. Preferably, the unsat ur at ed
(neti?povyoxyalkylene ur et hane conpound (?% has an
aver age adduct nole nunmber of 3 to 30 so it can
exertydesired functions. [0059] In the Fornula I, the
oxyal%yl ne QI ke Lepiesent edyhycP1O i s.@tr) east one
C2- C20 alkylene OXIde adduct. Such an al kyl ene oxi de
adduct is prepared fromat |east one 5 alkylene oxide
[06BCh asyiahéiyDENy, axi dg ardéRp)hédpendstitlgahe bithy bedi€ferent and are
oxi de or iso-butylene oxide.

selected from the group consisting of hydrogen (-H), a methyl group(-CH3) and a carboxylic

group (-COOH);

[0052] R, represents a C;-Cg hydrocarbon group or a ketone group;

[0053] Ry represents a Cg aromatic group, a C3-Cj» cyclic hydrocarbon group or a
C,-C¢ hydrocarbon group;

[0054]  Rjrepresents hydrogen (-H) or a C;-Cg hydrocarbon group;

[0055] PO represents at least one Cy-Cyp oxyalkylene group;

[0056] m is an integer of 2 to 100, which is an average adduct mole number of an
oxyalkylene group; and

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

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

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

11



10

15

20

[ 0060] The at | east one oxyal kyl ene may be present in
the sane unsaturated (neth)polyoxyal kyl ene et ha
conpound (a) by an addition nethod such as Pghagﬁfa%lo_oooz
addi tion, block addition and alternative addition.
When P1O is conposed of two or nore 10 oxyal kyl ene
50. Pggferably, thdameatoxyal Kybdneigrodksldneyulethafé d@thpoand @) has an
formof blocks or randomy added. [0061] The average
avera%d:ﬂidﬁ& IHQlle%uﬁib@P%“f 31 8D sb e ﬂ)%ﬁleiﬁéijt Séb?:reﬁ?ﬂ{cﬁﬁﬁ{‘t ed by

Is pref erably an i nteger of to 100. Wen n1|s

robg3, | g sl Bl g'as%psgépge@é@f@wo e s on

particl es, cannot he thus_obtained, or
Co-Copglilspioride; adgluets Spefban alicylers ogils’ ag]fiBQPﬁS REGPagsd from at least one
insufficient. The range of min the oxyal kyl ene,
alkylefiPi a®)dy sudhats ethylenhexides pagylatdoxite, npiteleneobile @f isofbatylene
oxyal kyl ene group, is nore preferably 6 to 50. [0062]
oxideFor exanpl e, the conmpound represented by Fornula (1)
may be an unsaturated organi c aci d-pol yoxyal kyl ene

[Oﬁ'égt]ha eagfll'&dtst O;EQ )@ﬁ.@@I&QE%@? t%fg érft ﬁcitlg:' sa?ﬂ?e unsaturated

polyox ene uret duct nay ave a struc ure

<meth?r’r”9§my§v(a§ﬁ BN § %SQW ﬁﬂa B iRl ol o rencom

For, .a net hod for yari ng the Qonpouned
adde’épl?lé%I% AddiHOB g GHARIREYY 11§ oy JWheR & éF cofmBased roftteg or more
or gani ¢ aci d- pol yoxyal kyl ene uret hane nmay be expl ai ned
oxyalkylenehgroupe)| thewi ngyfedetd grouds heae be mdded efi.thd Zorm of blocks or

OPP-ZZ-2010- 0002 c¢x, Nco + No-(012[9 W OCN f Poly
randoﬁﬂiﬂ}((ﬂ(%ﬁ_e gI yCO| C 2 l) CAM R

[0061] The average adduct mole number m of the oxyalkylene represented by P,O
is preferably an integer of 2 to 100. When m is less than 2, chain flexibility is deteriorated
and steric hindrance sufficient to disperse cement particles cannot be thus obtained, or
hydrophilicity of the oxyalkylene group may be insufficient. The range of m in the
oxyalkylene, (P|O)n, that is, the average adduct mole number of the oxyalkylene group, is
more preferably 6 to 50.

[0062] For example, the compound represented by Formula (I) may be an
unsaturated organic acid-polyoxyalkylene urethane adduct. The unsaturated organic acid-
polyoxyalkylene urethane adduct may have a structure wherein a polyoxyalkylene urethane
1s added to a chain organic acid containing an unsaturated group.

[0063] For a method for preparing the compouned represented by Formula (1),
addition of unsaturated organic acid-polyoxyalkylene urethane may be explained by the

following Reaction Scheme in brief.

12
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I I YC=Mot & -fH2CH2Qk-Fr to Incorporation of

unsaturated | yCY~p~-CONY organic acid [OOG%% t

Reaction Schene, R' is hydroxide (-OH), ng 5810 0002
oxyhydrocarbon. [0065] As can be seen fromthe

Reacti on Schenme above, in order to prepare

unsat ur at eds,0r gani ¢ aci d- pol yoxyal kyl ene ur et hane

adduct , @ uret hane derivative and a 5 diol are added
to obtai ] ane conpound and the resulting
ur et hane pound 4 se—eaededn W t h unsat urated organic

acid
derivative used for stdyeenprpelr @t ¥ on of t he unsaturated
organi ¢ aci d- pol yoxyal kyl ene ur et hane adduct may be a
di i socyanate derivative haV|ng aromati c hydrocarbon,
cyclic hydrocarbon or I|i near hydrocarbon re

speci ficarTy, exanples 01 T ST HNE i vatives
havi ng an aromatic, cyg or |inear hydrdcadbon gr oup
i ncl ude 2, 4- mt-odugnes gocyanat e, ja—
nethylenedlphenyl 4,4' -dii socyanate,

tetramethyl -1, 3-xyl ene diisocyanate, para-phenyl ene
di i socyangte, 1, 6-hexanethyl ene diisocyanate, 1, 5-
napht hal ehe dllsoFyanate, i soporon diisocyanate or

cycl oh met hgpe. di i socyanat & but are not limted

t hereto. [0067j In additiof Tt EEHFF*di ol s

i ncl ude, pol ¥ thylﬁ§; gl ycol , opylene gl ycol and
but yl eaexglyreeh | Byl -G col. 13
OPP- ZZx¥9r0°6002 [0068] Exanpl es of unsaturat ed
organi c acids used for the reaction include nono
[008apOX Y itie Re&dctos Belienas RdE yldoxide (D), of €l lda ekyhydrocarbon.
acid; and nmaleic acid, itaconic acid, citraconic acid
[0 . b5 U m%ﬁ(é Cat BeUseeft nﬁ‘oﬂoﬂl‘é Kelceioh S@'kfﬂe AAESin order to prepare

bi -valent netal salts, ammpniumsalts or organlc

unsatuggt]ﬁ{l] 3)lr§ |1(1:: %i & heiogif Fll% nglu%%éz?n%x%idu& qg %IC%H&HC VC and a

S of surt unsa ura

alcohols | c] ude vinyl alcoho
diol are added to o talln a urethal%/e compound and( rLe resgltmg urethane compound is

reacted with unsaturated organic acid or unsaturated alcohol.

[0066]  The urethane derivative used for the preparation of the unsaturated organic
acid-polyoxyalkylene urethane adduct may be a diisocyanate derivative having aromatic
hydrocarbon, cyclic hydrocarbon or linear hydrocarbon. More specifically, examples of
diisocyanate derivatives having an aromatic, cyclic or linear hydrocarbon group include 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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al cohol, 3-buten-1-ol, isoprene al coho
3-net hyl -2-buten-1-ol, 2-nethyl-3- butenl
nmet hyl - 3- but en- 2-ol and 2- net hyl - 2- but en- I-8PP F%oé@ﬂo 0002
In the polynmer for ultra-high strength concrete
adm xture, units derived fromthe unsaturated
[0088 h) Extaygiesadflaisetneatet siganicectiznped fist theyeagtien include mono-
present in an 10 armount of 30 to 95 % by wei ght,
carbm@ﬁfdc §5i@3hvh 49 abS1E%ucke BY mtl@Rflic B aniNGaldll hcidShdcbBRt acid,

fromthe unsaturated (neth)polyoxyalkylene ur et hane

( a
ciracREORAT Cort Bl R o hortel i, S Rt st
conposj tion cannot be suff|C|entIy i nproved. [0070] .
PR ASH 0L PR GRGATELS eres RSy RPRYE i oDy Hedpgydrides
adduct is a non- 15 ionic hydrophilic conpound which
thereaf onExamplea dfaswtapler nhsaturaied haleshols inchudeamimyti @tdohal, i (mesth)allyl
group and a soft portion such as pol yethyl ene glycol.
alcohdlh 8-n¢d-i- @l sisogehy attohs o 1B-inbih yl-Dibatdaanel, aghdtiyl -3 tten-1-ol, 2-
present as side chains in the polymer for concrete

methﬁ@%d%éﬂi%l aﬁ@@lﬁéth;(@-bﬁ!eﬁqt&if ated ani oni ¢ organic
nononer (b) Any nononer nay be used as the

S 0 8L, TORUEhhp a 0 e

ani oni c grou s. For example, preferred is an

from e Jpsatupisd %MWOP%alhﬁlFae G5t BRRST compRytng] (afypge present in an
unsat urated ani oni ¢ organi ¢ nononer (b) may be

amountepfr Hswr¥e® by wekabt, merfgrably H@toRb 74 by @RPIRZ/WHen Ghe MR derived
i2i2 (TOCGC | I 4 R[0074] wherein X2, Y2 and Z2

from @fecurgambatéd dapR)jdeyuxlyyikiieae sitdtkarer cottiobifd €s)tisaad @ae 30 % by
selected fromthe group consisting of hydrogen (-H), a

welglﬁfeltll@%at&r Rukifs Gty Qﬁw “%rké?)‘ﬂﬁt?@f%hé Coftlr@ERo &)9%91 rcannot be

whi ch one of X2,” Y2 and Z2 is hydrogen;

sufﬁc1e%ﬁy %%Sro%gd.

[0070] The unsaturated organic acid-polyoxyalkylene urethane adduct is a non-
ionic hydrophilic compound which contains a hard portion such as a urethane derivative
group and a soft portion such as polyethylene glycol. The portions derived from the
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 Jong as it can form polymerizable unsaturated groups and anionic groups. For example,
preferred is an unsaturated carboxylic acid monomer.

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

Formula I below:

14
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5 carboxylic group (-COOH) or a nitrile group (-CN).
[ 0075] For exanple, the unsaturated ani onic_grgan

nmononer i s selected fromthe group conS|st?RE 6f~ ~£010-0002
unsat urated nono carboxylic acid nononmers, unsaturated
di carboxylic acid nononers and unsaturated nitrile
monomexs. [O076] The:@§§aturated nonocar boxyl i ¢ aci d
nnnonqr may be sel eck from 10 nonomers whi ch have
one uQ§aLu ted group and a functional group capable
of for | carboxylic acid anions in the nol ecul e.
Exanpl s of t he unsat urated nonocar boxylic acid

nono |ngFUde acrylic acid and nmethacrylic acid, but
are not limted_thereto. [007 The unsat ur at ed

[ORFAd carbsxsiniXe. Yeiaad do aeneachipdepsedesty dhe g orofifferent and are

nmononer s whi ch have one unsaturated group and two
selectédi rfedn othel grgue wpasistaablf ehyatodear GHiga tbthyhrdroxy [(+@H3) and a
anions in the nol ecul e. Exanples of the unsaturated
carbo@16AEBEX YOO @Y lifl wWHRINSRY 6f X))o, bde 7, IehyRiréeens hrkh R4 represents a

itaconic acid, citraconic acid, fumaric acid, and
(oF s Ient nmet al salts,

carbo & o%? Ekygﬁgghgﬁgégﬁmpantne salts thereof;
dr| es there but not. limted thereto,

(0B 1 R et the R st G IR Selpeied Ggm the
frontnnnoners whi ch 20 have one unsaturated group and
groupronpisiing ef grsetwatedmonp | cedosdlic aeid tnenemeys, Apsgtiraged dicarboxylic

nmononers include acrylonitrile, but are not Iimted
acid mhdrenetvand GBF@ atédnitriie npmoyrees. for ul tra-hi gh strength
concrete adm xture, the unsaturated anionic organic

[0@'?'39m3rTKeb).méa‘@urﬂfeﬁsﬁtBhoda!ﬁb%h@théﬁoﬁert fhay 086 R¥lected from
wei ght, preferably, 5 15 P-ZZ-2010- 0002 to 60% by

mono?iﬁksg%tch%%g B Gt E ALY n%‘oﬁ? a?ﬁ' LR Etl&{ag%ﬁt)@ g%@ﬂlh%%f forming

resent 1n an ess t

yner ca not i ci.ent absor bed to ce
carbOfs)Zlﬁ S SERnyRE IR helry “tg—aétmlzlsa o e GG ic acid
concrete cannot exsert dispersance nalntenance with
monopies ishuls ageylisracid and mathgaypgoacidrhut gsinot gedicscto.
constituting the polyner for ultra-high strength
[0OGYdr et Ehe adsdtwbitedemwaycaiboxyhier adidahombenexr tdajyr de selected from
nmononer ingredient as well as the afore-nentioned

monomers which have one unsaturated group and two functional groups capable of forming

carboxylic anions in the molecule. Examples of the unsaturated dicarboxylic acid
monomers include: maleic acid, itaconic acid, citraconic acid, fumaric acid; and mono-
valent metal salts, bi-valent metal salts, ammonium salts or organic amine salts thereof;
anhydrides thereof, but are not limited thereto.

[0078] 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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two conpounds or nononmers (a and b). The third
i ngredi ent may be present in an anmount of 0,30% 3
wei ght, if used. [0081] (3) Polynerization gﬁ%tﬁgtg$9% 0002
(c) 10 [0082] The polynmer for ultra-high strength
concrete adm xture is prepared by polynerizing the
to 608 by eweightt Volresdtht\wmsatorapal atienia natgam o anrosnet d¢) ) present in an
together with a polynerization initiator (c). [0083]
amouh¥ Rk@ Rl 5% ¥ & chhk, YIRB PJolythdrOfinhdl bé 3h@iciendly absorbed to cement
persul fate, Hydrogen peroxide, benzoyl peroxide, an

. 370 - di |, Rpe I de r.al y oxl de.
paricf? TR HE AR (PO 607 1 e[ AGRERE MR exsen
. in comhination thereof. [0 84% In the preparation of
dispefspreejpaigivenceHiR BRBATTREO YTHe pol yneri zat i on
initiator may be determ ned according to a nethod
[008&n | Hhet wndt ppomery oeBItityting the pelymien fpradire-high stighgth concrete
[0086] In addition, a reducing agent may be further
admixtsednap fithea dobkder athird mésoraer @redaitias ngllagehd afore-mentioned
sodi um hydrogen sulfite, sodiumsulfite, fornmal dehyde

two cORPbEREsH hoYhed 8 andPD! A% tHiF RSYrSbtahsy B pRSGR P hE amount
acid may be used In conbination wth am ries such as

I i amd sodi um et hyl ene diam ne tetra
ofOt§§Q%§§£§g%%€§%§§%ne_ The anount of the reducing agent
n%%tbe 't?bl .controlled according to a nethod known
[00§1dhe éﬁiﬁl@@ﬁeaﬂazzmﬂeﬂaigboz [0087] |f necessary,

a chain transfer agent may be used singly or in
[088@23i nathe polymesr elof . ulTndighrstengtiv fcontretec hdinixture dp sprepared by
agent may be suitably controlled by those skilled in

polynidtizigy the {fOR8@kntkeieeitval dodipouadsrend atbrbater (€ Aroggher with a
t he polyner for concrete adm xture by 5

polyns@RAHivRitiab1@).t he two conpounds or nononers (a and b)
with the polynerization initiator (c) wll be

' str ' t ai -? ¥ 0 é I j .
gt AR, 5 gk PRERL S, BOLORLEPL Ry o
benzoyl peroxide, an azo compound, diacyl peroxide, or alkyl hydroperoxide. The
polymerization initiator may be used alone or in combination thereof.
[0084] In the preparation of the polymer, the amount of the polymerization initiator

may be determined according to a method known in the art.

[0085] (4) Other ingredients (d)

[0086] In addition, a reducing agent may be further used as an accelerator. As a
reducing agent, sodium hydrogen sulfite, sodium sulfite, formaldehyde sodium sulfoxylate,
potassium persulfate or ascorbic acid may be used in combination with amines such as
ethylene diamine, sodium ethylene diamine tetra acetate and glycine. The amount of the

reducing agent may be suitably controlled according to a method known in the art.

16



[ 0090] The present invention provides a nethod for

preparing the polyner for ultra- 10 high st g

concrete adm xture by copol ynmeri zing the tmg@ﬁﬁzgﬁép§0—ooez

(a and b) together wth the polynerization initiator

(c). [0091] The preparation nmethod of the polyner may
[ob@&7g0! Uf inecessdarypalckain peanyiee hgagmtrhanbe uf@P &hglihe in combination

pol ynmeri zation may be carried out in a batch

thered}‘Ng Fithic R RMAE O the @HAin nlaﬁsfgpt enf Hﬁ?fbe RS coh®RAlby those skilled

n-limting exanples o e solvent used for
ggyynerization i nclude water, alcohols, aromatic

mtheorganic conmpounds, esters and ketones and the I|ike.

Speci fic exapples jn¢lude neth al cohol_, et hyl )
[058Bdhol Herpﬁ@ﬁ?% a;meth?i &{&I?P%’Ié'ﬁ)z/tgﬁ BOIVSF i gonctete admixture by
cycl ohexane, xylene, n-heptane, ethyl acetate,
5  copolymetizing therterormenippunds érythornamess & arifiiy veith the polymeeyizeiéon initiator
used 20 alone or in conbination thereof. [0094] In
(¢) wille ipuaeesisndkidine af ore- menti oned pol yneri zati on,
chargi ng nononer ingredients and a polynerization
[oloRloly! al PretHddl Fol E@Eﬁ'ﬁf)g :%%@r Sﬁlreﬁiﬁg-lfiélp Mtréhgth concrete
proces S 1Nt o
.fhe reactor and dropw se adding a polynerization
gggy—'i#ﬁl-'%iator thereto; a process conprising charging a
partion_of nonomer 25 ingredients into the reactor a?d
[0988i1ng ThegupseRemveRiqandpoYides 3 medioddptPepaedha PRivRYT for ultra-
17 OPP-ZZ-2010-0002 nononers thereto; and a process
10  high sengthi ginagte admigiurg ba oblymerizingtthe ve edopentery (it andt hetogether
react or and dropw se adding the total amount of the
with tho polyaicsizaivh inhatq@atyneri zation initiator thereto.
[ 0095] Preferably, the polynerization may be carried
[ 094l 10V TIROPrbF AU YmetBodl! OPWhS Ep@YHkNImay be solution or bulk
pol ymeri zation initiator and nononer ingredients to a
[ .or; continuous polynerization, followed by
pobm?%%%%%ﬁry bat ch-type pol yneri zation; or batch-type
paol ynerj zati on, followed by secqondary canti nuous i
[0,9& ner’t'liaapp](ymen?ﬁtéoq. 8y, pg}g‘leascplﬁgm # tch continuous or semi-
pol yneri zation nmethod is that the nethod uniform zes
15  continugas poheeyul ar wei ght of the final

[0093] Non-limiting examples of the solvent used for polymerization include water,
alcohols, aromatic organic compounds, esters and ketones and the like. Specific examples
include methyl alcohol, ethyl alcohol, isopropyl alcohol, benzene, toluene, cyclohexane,
xylene, n-heptane, ethyl acetate, acetone and methyl ethyl ketone. The solvent may be used

20  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

25  ingredients into the reactor and adding a polymerization initiator and the remaining

17
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25

pol ynmer, and increases the water-reducing ability and
fluidity of a cenment and concrete 10 conposj.Lio
conprising the polyner as an admi xture, thu?gkﬁ%?Bapﬁg_oooz
di spersion- mai ntenance ability therein. [0096]
Specifically, the nethod for preparing the polyner for
monottety theftitghangit 4 PAgHcks compiding ehadingxd poBneoizption eslvent into the
[0097] i) charging a solvent into a reactor; 15 [0098]
reactdr'&ndd&reg‘)ﬂsé Sdafitd M8 Blal l8R%he OPehd! IRAbHEAL 8 the polymerization
(et h) pol yoxyal Kyl ene urethane conpound (a)
hﬁﬁa{e§{e§ented by Formula (1), at |east one unsaturated
ShY6H ¢ organi ¢ nmononer (b) represented by Formula

%II), and the paolynerization initiator (¢) to_ the )

[0088dt orbreferbly othwo polymerizaimy, maai 2en &“F%é PEs Byt i Fgntinuously
reaction mxture. [00100] Alternatively, the nethod

dropwaspdidigs 2 golyfredizaidn iiditietear gridhgnertonjezabigrestignts to a reactor;
conmpound or nononer of at |east one unsaturated

contifud$ Polpaleiigatival Fotloara bylsetdidas eshPEepe dolyaerization; or batch-type
represented by Formula (1), and at |east one

: rapr .
polyri S, TRy AL b o Bh A IR bl ARERAR, R wsing
001021 ii r ' addi,ng t remaj.ni ng _c oun
the pigEaton mie i Bl in HEDS dniGrR EAT 1R PSS PRH, e ina
OPP-ZZ-2010- 0002 [00103] iii) polymerizing the
polymessand ingirasesathe; waerHedncing abiluy pod] iudisy of @nesgngngand concrete
preparing the polynmer for ultra-high strength concrete
compagitivx t eomeprising fthe t pdymenmsr ias eadraixtural ithingmpieving  dispersion-
resulting polynmer with an alkali. The alkali nmay be
maint8@4rR6 bBidhty themsiniono- val ent and di -val ent et al
hydr oxi des, chlorides, 5 ammonia and organi c am nes.
05] VR | . i .
100 G TSR RE ) 20 Pl S PRCORk UIRLAGN suengh
Iggét.one accel erator (d). The accelerator (d) may be
conergle AR TEMBRY . The reduci ng agent has been

nmenti oned above and is thus omtted.
[0097] 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 least one unsaturated anionic organic monomer
(b) represented by Formula (II), and the polymerization initiator (c) 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] i) dropwise adding the remaining compound or monomer and a

polymerization initiator (C); and

18



[00106] If necessary, a chain transfer agent may be

used and nay be used alone or in 10 conbin 50

thereof. The chain transfer agent nmay be sug% b?z 2010-0002

sel ected fromthose known in the art. [00107] The

pol ymeri zation conditions including tenperature may be
[003038] ablily) padphetizingee respenpieagiommipedrger i zat i on

nmet hods, solvents, polynerization initiators and

[oofb@] n t'['h@”ﬁl@@ibd e r§p n&fea blymet T8r ROkXABKI Zfdniof concrete
enperature is 40 5 Specifically, the

s G SR AR U . e
s P T SHEEE 5 SR B Bl e G,

the polyner for ultra-high strength concrete adm xture
5 ammohi andeiganic aningsidi ng one concrete admi xture to a
concrete conposition, or adding two or nore concrete
[0020B1 Xt Urhes pblyn&rizatiat einey Ccberpastitd oout Rsiizeriabladditione to the
20 concrete adm xture nmay be used in conbination with

4R rﬁ@iﬂ&ﬂ AHELX b ciidholi (@) TR &I RBH i thay b
pmyﬁ%bltltyl g% aF%%kexanpce t%e(cgncreteeéénlxgqpeay -

redu(ngg I%gel{l qlﬁe \f\éad% a%?ﬁlt an &bﬁl!eﬁtgéﬁeﬁag?ve a‘i‘ld&}? GRNOLALE.

ure con alnlng a
ultra-high strength concye adn1xtur Vi n
[00%P& hartbleressapar Cilémﬁm%f ASETE MAYfIesE o st e(ﬂf?f?@ene or in
or nore noles). 25 The nononer to formthe polyner for
10  combightiemthhicgh Therchaigtirangisn agant enaxdhei suitafls S@leqrﬁpq? froasthoggknown in
19 OPP-ZZ-2010-0002 essential ingredients, an
the artunsat ur at ed (et hoxy) pol yoxyal kyl ene ur et hane conpound
and an organic acid nononer containing unsaturated

[OOQQWWOXYIFHeC @E/hﬂ:n%t?dip%ona— f8nd/ri8E1G&MNE temperature may be suitably
derivati ve- polyethylene gl ycol chains have a Ieng th of

deterrgltngﬁﬁ de en%1 'ég&-? ﬁolyﬁ‘gepga@%h%{h%?gysol\%ms %oﬂsﬁr? 6%? i@f mf.hators and

pol y r for c ncreﬁN ure of the present,

chain (st B NEn ARl SNBIBERAR SFRBRITBRE thet0T to 180T,
surface of cenent partlcles even under strong al kaline
15  Speciieldi thearedymerization cerepass@resis f0rly teld80 Lo Bhenpeftimarieasion time is
of anionic absorption groups in the polyner min
about©hahor, to aboutr2dshonts éfpeoificuliy, ehe pagmerirgioakiné \2 tarl@ hours.
wor kabi lity, since
[00108] 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
20  concrete admixture may be used in combination with another concrete admixture with high
walter-reducing ability.
[00109]  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 (three or more moles).

25  The monomer to form the polymer for ultra-high strength concrete admixture comprises, as
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(et h) pol yoxyal kyl ene urethane derivatives of the
pol ymer side chains maintain steric 10 hind??ﬂgﬁz—QBQO—oooz
enabl es control of air anmount of the concrete
conposition w thout using any deform ng agent, ow ng
to deformng ability in proportion to the nole nunber
essentdf] ingredibameecan gesatuwvatd wasthoxy)pblgocmhicyl eteenrethaposortpomd and an
Accordingly, it is possible to easily control fluidity
organff abildt hRmbBingh ohtA0a Nufkamediet CaddxRlidi 4 Stro@RItThed Aethane
superior durability. Specifically, the polyner
. exhi bi ' = [ i el t
certviSPR PRl S IV SO PRI P nB o i dlen ol TRy, o
oW to the increas r-reducing ability even at
to 15%@%&1 8 %W/Pégcﬁ@ﬁ% igf‘}’l\@éoe’é‘ﬁi?senabl es easy control of
air amount of the concrete conposition wthout usin )
[003340]def BenpelymexyEntconeisips adsnixiugt of tthey prsseni dnvantign enables high
concrete frost damage. Accordingly, deterioration in
absorptiorespgédom thet dnefaceesfiidehiengpardoles eten wnler stedngrdlledline conditions in
separation can be prevented by increasing a

a con¥RtcCIg e MBE o haiptP aRbuRISH Do (ﬁﬁﬁ)gptmrﬁ%hﬁg #fthe pAiffRer main
20 constructability can be inproved in Slurry phase,

.and gt du ILLty.:of ult.ra-hi S .
Chmn%oné%éﬁgpcaﬁqgggfnp&%ggaghﬁngbll%h? Exanp es%Fﬁggﬁgm] sinee
. _the present invention wll be described jn nore. .
(me%\fl-‘éﬁ’iyﬁﬁﬁyf © 'upibar, deriyasives 1 1hg) RUVIPFIy Sidk Spins smaintain steric
~These exanples are provided only for illustrating the
hindrgncesandtenables oprrat pf 210 2010000 the gorai¢te saAmantitiehwighguinsing any
be construed as limting the scope and spirit of the

deforpimsapeht, owwive i ddiormih§@bilidy iPpepart@iito thofoldusahbsr alf @dethane
poly (nmeth)oxyethyl ene urethane conpound [00114] 26g

deriv¥veLirfthb @b coi 1ip§ﬁ€ibﬁ§ NAt&rdfgR2 et i@ podiiaydakilylcontrol fluidity
di l aurate, 120g o 5 ponethyFeneegcoI (aver age

r..of.. i : ..ch
o A RO A AR O R Sp . e
stirrer, .a dropping funnel, a pitrogen induction pi .
polymek £xliBits (VR WElGREBNSIE, STy Eb e BS Be tHAS Ipbresa Workability
wWth nitrogen while stirring and was heated to 601C
upon | gegereten PewidRg: PVARETS pther lmcreagade watarirpducig RbHity vee at a low
hours, 18g of nethacrylic acid, a small anmount of
waterfehmieot Hitiaz iand casldesacpyedetehiofied amoumtofahe 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

20
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10 cycl ohexane as a recycle solvent were charged into
the reactor through a dropping funnel. The the_ _
reaction was carried out at 1000 for 12 hougz? e%OlO 0002
the reaction was finished, the recycle solvent was
renoved at 80' C by evaporation under reduced pressure
inventien pnépheddanotpes yorstmed agxjmitingl e escope tand napitttopd then gresent
havi ng unsaturated groups (the nol e nunber of
inventigret hane derivati ve-oxyet hyl ene added: 6). 15 [00115]
An unsaturated poly (neth)oxyethyl ene urethane

[Ooggrglﬁsg?q'e% tﬁh%f%@atuﬁwﬁéth%!%@Qﬁqﬁethane compound
t0oRB8R 34 20, 8 ol BB GBSt Dy ok AR ot 4208 of

charged into a 1L gl ass reactor provided with a 20 i

polyethplengglieal daveragesaddpetapolenuahsy of sthylangorade: &) whre chyepd into a
i nduction pipe and a reflux condenser. The reactor

1L glusssregetoy edovadledh witht a dhggmomekdr] e sirierr & goprangl fwael, a nitrogen
heated to 80' C under nitrogen atnosphere. Then, a

inducéil pipeoihdconsil®l comiedber? 464 tief rdabr uwssagaut &l edthpaitapgen while
(et h) oxyet hyl ene uret hane conpound (a %nole nunber

o Qf 4T, Ieh Lye- ded: B
stirrin@fant ﬁg&sm@d% m@%&r&f&g&gé@h&g@}%& a%gterS g%mgg P A& hours,

y reaction, 55g o ylic
istilled water dr opwi added. 21 .

185 ofsRbasrifts 5%, oo AR §ceRot Hsing g gepdgtomiped prgount of

same tinme, an agqueous solution of 0.85g of ammoni um
cyclolyaang p afeyrls sobynbiveliatvreafatoidgderady huehsg@ppping funnel.

dropwi se over 6 hours. [00118] After dropw se
Then, bkl retaichon wah earriedoti ol 00X for B hewss.aWhenetie racgommds finished,

801C for one hour. In addition, the reaction m xture

the reyiSe &ydns sl rdn@ovetl ab 80 Higew@iatith ubddiyredu¥d Brestule to prepare a
obtain a polymer for ultra-high strength concrete

ly (R Sk IS 1Eme BV Ah Wﬁhﬁﬂ% HRlaQe ke &fole number of
poy(ﬁeight&%ﬁ%:3l,000, bé@ga gn pol g?%yleneggﬁgggl ol umber o
equi val ent s asured. gel perneation
u“ﬂm%%g%ﬂﬁ?gafgﬁﬁ nﬁﬁﬁadﬁgvg%g a structure represented by
the. follow ng Fornmula (confirmed by IH NVR anal ysis):
[00{L5 ] o Apgnsaturated poly (meth)oxyethylene “urethane compournd wherein the

mole number of urethane derivative-oxyethylene is 10, 18, 25 or 45 was prepared in the
same manner as mentioned above.

[00116] 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 C under 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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+CH, CG):JCH, -CH +y ISO1 4~CH CH O-CONH \ /
CONH-j-~CH CH OH CH | 10 [00119] wherein x and y
are an integer of | or nore, nis an integefPPBfZ3-gp10-0002
nore, and an average nol e nunber of oxyethyl ene
present in a conmpound repeat unit is 6. [00120]

to meﬁééd?@ﬂ c?\% r 3 Hors Ap&é%gu]ne tf?ﬁé’ ?@ agslé&rs s?%mggﬂto&“ @ 8'3 Qﬁ’ ammonium

reng h concrete a xture

n the s mapner as anpl e 1 using nononer
Persuﬁﬂﬁﬁtbifa 7ot HeegaS G{0cq 5 (P45 0 SEORE 8V G ai’v.
[00122] arative Exanple 1 [00123] 285g_of
[00d|1§ﬂ| | |éﬂe PRVispaddicinas e dedctipn mixare yiagsHowedta gand at 80T
provided with a thernoneter, a stirrer, a dropping
for oficioet., Ia additiegethe i mattiohi mixtpniepwwamdjlmcdeifol pHd 6 wsing sodium
condenser. The reactor was purged with nitrogen,

hydmmel 8 SHihih'd PAymRPor\@ErallEa Sleroth BOndretd MR IixiRtd gsm;}e Raving a

at nosphere. "Then, a solution con5|st|ng of 27

welghll‘! ”a%%%rg% ﬁltgggc 9.{3(\16?%% yl (r)]@g lya%%&wolneg@%t}ﬁgﬁhe 1 equlvalents

acrylic aC|d and, 50¢g . of dlstllled mater

(measyid BY Sebporends ¢ FrgmRiersRigh RS Laypg 2 Erigr epiagentegoby the

OPP- 77-2010- 0002 the same tinme, an aqueous sol ution
fOllOVdﬁg@OE!@@aé@I@ﬁmﬂaerﬁW&ﬁnﬁh@@)| n 50g of water was

added to the react or dropwi se over 6 hours. [00124]

After dropw se pddltlon the reaction m xture was

al | owed t stanF=at 801C for one hour. In addition,

the regction mixture was adjusted to pH 6 using sodium

5 hyd OX|p to obtain a polyner for ultra-high

strength crete adm xxre (G 1) having a weight

aver age m%Z@mom-c e@ @%@@c@on—based on

pol yet hyl ene gl ycol eqti¥al ent5 (nmeasured by ge

pernmeati on chromat ogr aphyj*»and having a structure

represented by the follow ng Fornmula (confirnmed by 1H
[0O9®1an awyfgp@)x and y are an integer of 1 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.

[00120] Examples 2 to 5

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

Table 1 below.

[00122] 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 C under 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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H I CB/ o~CH c. - (CHzcHY COO

-(CHzCHzO)sCH3 10 [00125] wherein x and y are an
integer of 1 or nore, and an average adduct CRB+rézZ-2010-0002
nunber of oxyethylene is 6. [00126] Conparative
Exanples 2 to 5 [00127] Polymers for ultra-high

the satile’ ﬁﬂ&t%‘l %ﬁx@%s%o?u%ﬁégg og %n%nfu‘fh é&sélkatgxg ?r%% é)f Iwater was

prepare e sane nann nparative

using a nononer co ition as 15 set forth in Table
addedfo&qg@aft%%ewW&%?éﬁwgﬁi ve Exanple 6 [00129] 100g of

pol get hxilieenegl ycol (mole nunmber of oxyethyl ene added: .
[008R43dnd Afterghgpwise s8sitian: thy reastion imiswes waarbBowed & stand at 30 C

reacted at 1701C for 5 hours. The weight average
for omolheon| dn adelitipht, thé rtdoeionemitirengasriadjusted toapHN@ asige dodium

by gel perneation 20 chromat ography. As a result, a
hydroRRleYtBEIbtdiRa pdliher Fdrahashi NetdhsfOPGICRIE afAMaiteUf(R1) having a
Y (CG6) 23 O:}ISDH%% 2010- Ooozémhavggg a wei ght aver(;ge) 8

iSRS Sl 3, SO0 00 5 BOPLBLHEE el vy

represe or mul

NVR anal ysi s) was obtaj ned CH2) s O CONH- ( CH2
<mea%£%cb>bg%y ROy i e 5e &m&m PRy the
Vi ght average o Nonme of cgfygjl@%/rrer (% Initiator

follovapg Fermulp{toagigined by yH WYL ght
OH
CH4 (!mo
((:H2 o} )‘ {C:H2 (|3H )y
Cc =0
0 {CH,CH,0)s—CHgj
[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 5

[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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Ex. 1 S-i POEU-6/ AA APS Water 31,000 = 83/17 Ex.?2
S-2 POEU- 10/ AA APS Water 36,600 = 77/23 Ex.3 S
PCEU- 18/ AA APS Water 37,500 = 75/25 Ex.4 QPE-72Z-2010-0002
PCEU- 25/ AA APS Water 38,000 = 70/30 Ex.5 S-5
PCEU- 45/ AA APS Water 41,000 = 68/32 Comp. C1
ha‘”“%@@% oy ﬁﬁ‘ﬁﬁ?&%@%ﬂ%ﬂ‘o@o@ ?é’xol'éa"“%%} difEepiesehyed by the
18/, AA _Tes Corrp C 4
followjpg Fogayla Rrsaedy o NIRSGE ysiek s Piifas  com o

MPEG 45/ AA APS Wt er

PEG- &1 RS
POEU- 18, POEU- 25 POEU- 45:
[omsmt hyTable 1ur et hane conpound (a) (average adduct rml e

41, 300 Ex. 5

=N 5 1 @RE3TIN

unsat ur at

68/ 32

HO6ET- 6, PEEEE

ed

Co G 6
0 7

(et h) poly

nerbers—ef—urethane—dert-vative—oexyethylenrergre-6
18, 25 JCamPesifionsEel 6 VPEG 10, MPECVEEHL: Average
NPEG- 25 G 4% copdlymer & dqfnipagr | Solvent | “molecular
net hoxypol yet hyl ed®gvs§iel) npno net hacryl at el (b)weight
(2ys! pop agquet) MOBUIRGR S Ofps | warer | 31,000
POEU-10/ AA
Ex.2 S-2 — 77123 APS Water 36,600
POEU-18/ AA
Ex.3 S-3 7525 APS Water 37,500
POEU-25/ AA
Ex.4 S-4 — 7030 APS Water 38,000
POEU-45/ AA
Ex.5 S-5 = 68/32 APS Water 41,000
Comp. MPEG-6/ AA
Ex 1 C-1 = 83/17 APS Water 27,000
Comp. MPEG-10/ AA
Ex2 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
ExAd C-4 = 70/30 APS Water 36,500
Comp. MPEG-45/ AA
Bx. 5 C-5 = 68/32 APS Water 41,300
Comp. C-6 PEG-6/ HMDI
Ex. 6 =97/3
[00131]1 ©POEU-6, POEU-10, POEU-18, POEU-25, POEU-45:

(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

MPEG-6, MPEG-10, MPEG-18, MPEG-25, MPEG-45: unsaturated poly

PEG-6: polyethyleneglycol (average adduct mole number of ethyleneoxide

unsaturated



10 et hyl eneoxi de are 6, 10, 18, 25 and 45) [00133]

PEG 6: pol yethyl enegl ycol (average adduct mple nu

of ethyl eneoxide is 6) 24 OPP-ZZ-2010- 0002 PFoéﬁsﬁPlO 0002
AA: acrylic acid [00135] APS: anmoni um persul fate

[00136] HDM : hexanet hyl ene diisocyanate [00137] The

[ooﬂghjﬁehﬁAo&xEEﬁﬂﬂde 4 (represented by (A)),
Conpar ati ve anple 4 5 (represented by (B)), and

[oogﬁggarqipggmﬁﬁggﬁggi @éﬁpresented by (C)) are shown

abl perlnental Exanpl e 1:

po eta potential [00139] The zeta
[00%? f@%ﬁw&%%g%w red in Exanples 1 to 5
and Cb arative Exanples 1 to 5 was neasured with a
[0013773 poTI@rnqlﬁneranﬁIl%@émle 4 drepoenie] byHA) heCmupasative Example 4
zeta potential was carried out at pH 6.0 using a
5 (repredaftadsby €B)) NamoCahpapties Bkaiaple Madrspeesente@B)y. (Chherezshben in Table
potential of the polynmers prepared in Exanples 1 to 5
1. and Conparative Exanples 1 to 5 are shown in Table 2
bel ow. [00141] Tabl e2 Ex. No. (Copol ymer No) Zeta

[Ooggéﬁnt i

64

[0031@8]3) (‘T geta potentlal of t%)é pglgrr% 2 pi‘e%ared in 'E?(amEi(es 1 to 5 and

Comparative Examples 1 to 5 was measured with a zeta potential analyzer.

10 [00140] 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] Table2

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

Comp. Ex. 1(C-1) -2.3
Comp. Ex. 2(C-2) 2.4
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 seen from Table 2 above, the zeta potential of the polymers
15  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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Conp. Ex. 4(C-4) -2.6 Conp. Ex. 5(C5) -2.8 @m
Ex. 6(C-6) -0.4 [00142] As can be seen from Table
above, the zeta potential of the polyners @gppFépapéB -0002
in Exanples | to 5 is higher than those of polyners
prepared in Conparative Exanple 1 to 6. This is the

derivati®as Oxhibifiat elddfol AbiAtR Sabﬂitg raiRlsesirohgbiOzda PA¥ftial in urethane
ur et hane 5 OPP-2Zz-20I0-0002 derlvatlves exhi biting

deﬁva‘ﬁlvg-gb{. ﬂ@ﬁé Q0 A0 s stBHR oS! rf‘%p?)ﬁ% %‘bﬁ the polymers

ure ane “derivati ve-pol yox

.Chains in side.c her For this reaso

obtalrﬁ& YStRE §HS%IHP'§f1nG%et@§P£¥ Wﬁgﬂf € compouit '& (aS prepared in

(et h) pol yoxyal kyl ene urethane conpound (a), prepared
Examplgs 1¢tg Japkhibitad supegor ehenplion ekility preteshrfagssefpgemsnt particles, as

ability on the surface of cenent particles, as 5
comparedapdvmen ghtdinadein CopljianativedExamplsrip@riat | ve Exanpl es

1 to 5. [00143] Experinmental Exanple 2: Analysis of

rooiobyl QngRAenGRERANNIED: AAhNEROf tdtAbkSdlic E&b&i/ﬁﬂﬁ@hﬁ

absorption abiTity on cenment partlcl eS wth the

googaagagerooévag%ag%?sg d e@ﬁhp GRALR ith RIS of time
of e BT BraRFICH DRsTB0148) > E%P frarg%feg‘é%ﬁr@g@aﬂb%% total

anal ysi s was carrled out by measuring non- purgeabl e
organisrogelincy asanplyaed NPGO) 1Q§ali asgandc sirbmeflgo@hmw anadypzer.
US). A paste test was carried out under the follow ng
[octaBdi t itirstothlOOd=bhic Viirbem /amahwist wad SAefidd0hd by Geasmning non-
(Hani | (KOREA), OPC) : 700g 15 [00148] Adm xture anount

purgeél’tﬁ@ Grgant d8béd {Q BicveRt RAbYOx [(BB14R). Sﬁ'praﬁtb ekt was
ime I 120 sec [O asurement interval : tot

came&%gt Eﬂd@ We LB ARinl %f}ﬁ(ﬁﬁ‘l?}h of 30 mn [00151] A

uperna ant was ected fromthe resul ting cenment

osition obtai under the conditions through a
[Oogggﬁrlf éﬁﬂcggﬁﬁrggg% and foreign naerials present

therein )
[00147] Cement (Hanil{KOREA), OPC) : 700g

[00148] Admixtore amount used : 8.4g (1.2% of Cement content)

[00149] Stirring time : 120 sec

[00150] Measurement interval : total 120 min with an interval of 30 min

[00151] A supernatant was collected from the resulting cement composition obtained
under the conditions through a centrifugal separator and foreign maerials present therein
were removed throngh a 0.45 g filter. The residue was subjected to organic carbon
measurement.

[00152] As can be seen from FIG. 1, as a result of total organic carbon measurement,
polymers for ultra-high strength concrete admixture prepared in Examples 2 (represented by
(a)) and 4 (represented by (c)) exhibited high early absorption speed and increased

absorption amount with the passage of time.
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20 were renoved through a 0.45 an filter. The residue
was subjected to organi c carbon neasurenen [001
As can be seen fromFIG 1, as a result of ?PF %9 +28h0-0002
organi c carbon neasurenent, polymers for ultra-high
strength concrete adm xture prepared in Exanples 2

[O0OLB&pr esOntthd difer Kand) pehyinets (foe pheskigh edirebgth(einprete admixture
exhi bited high early absorption speed and i ncreased

prepar28 iAbEOMPhiatine esW2 t (Refrb@nRASSRYE) aindt 4 T‘(&:pr&@nted by (d)),
OPP- ZZ- 2010- 0002 00153] On the other hand, polyners

exhibf@ 10W Ly Jﬂsgati%hr EE&I &g?&@&féa%dealﬁgx‘ﬂu)éh %Erﬁuﬁf %gﬁ Féjpésgage of

mpar atirve epresente

pr ese ted b|t d,lo early absorption
time, %H@ gFé%é@%%gﬁgé? YR 5%@3 f*w th the passage
as conpared to polynmers prepared in Exanples
[0025&ﬂ1d 4Thasp?1651f!§4}’fepﬁ@dp’é‘| Pramplep raspRrdig o thio Brgsed sinvention
according to the present invention exhibit strong
exhibit lserong elnctaint-atrattinggfofar decadfoxyhe box \gréups geésdnigndabmain chains
present in the main chains of polyners, since

of péiginBANe GiaEd VadireiRse dedvagived onidried Ungiir ated unsaturated
(et h) pol yoxyet hyl ene uret hane conpound (a) present in

(meth ool ie "l Sbddila (97REIA BOSde| thaiddd excrt electron
155] Ex 3 T
donatbg il o B B A GO eE G HPS in GOBRIAT S BRE: | o

characterize structural oropertles of the polyners

[00pBEEpar Ak E smission elec S
1to 6, hlgh resolutlon transm ssi on electron

[00&EBé] 0S dupgrd@xi—RT EMractarszepgrifcturalegropfi0ied 7 |thd ipelymers prepared in
hi gh-resol ution transm ssion el ectron m croscopy was

Exam@RE i ®A5 @bl Cosipachtivé Exampl 2106 FhigH FedolutibaP@dhksmddsichlelectron

el evati ng voltage of 200 kV. For specinen measurenent,
numngxéggghgT%@ W a 400 mesh Cu grid and was t hen
tenperature transm ssion electron

00 R ST L S PSS o i

material having strong fluidity and prevent therm

al ENH%H@EJ&XEW@#P@&&@& clyyatingreltagsof PHO EU} JIPB PRECHAY/ fgasurement,
weaker el ectron density.

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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20 [00158] As can be seen fromFIG 2A, as a result of
Cryo- TEM anal ysis, the polyner for uItra-h'bgP_Z —2010-0002
strength concrete adm xture prepared in Exanple I's a
i near polynmer having a great nunber of side chains
with a size of about 5 um The polyner has a snal
admixguzet fopigompartisging pregarsi die Compiarativa kdamplech gndh inthus bgaregated. In
several hundereds of nanoneters (nm. As shown in
additibh,Gas 2B HeheecpofynE FIG! egartes polyniet afopl itrd-hids strength concrete
severely twi sted side 25 chains |inked to nmain chains,

i G HEROES O G R s PO RO i

ari son epar in. Comparative Example 4. and.is . .
100RY8 ", (5T & sesblich e Rl Bitp At “Eere B o Susyore B it enion is
FIG 2C, the polynmer for ultra-high strength concrete
absorbgghenthg surfaget semgnt parigles, sidg chaias efhepplynesr jate densely arranged
| i near pol yner having no side chain. [00159] As a
by a predetdnnined flisemcet, e patlcheins pf wisthased dericive ignanps end beft chains of
present invention is 5 absorbed on the surface of

polyof PAIEflEnd @olihE bﬁgﬂe@hﬂﬁl mbaideschains iRl PpaliyRmaraateof the concrete
densel y arrange by a predetem ned di stance, the hard

compg%]ﬁbﬁ‘ is Ofhud" %ﬁl@ﬁe&j &gV Adp¥Si AL RMRRnINL %Bﬂféy g{ﬁg'élﬁ:s concrete

pol yoxya ne groups are present int
chai ns, .and steric hindrance of the concrete
compgRignein oAt hus maxi m zed and

di spersi on-mai ntenance ability in the concrete

[00d68]0si ExpaximentabExample 4 Concreteitest 1 60] Experi nent al
Exanpl e 4: Concrete test [00161] Pol yners for

[00dl6il]a- HPadymsitsrfenglita-oghn strexgeh coohoretd adreixolrt abmeddiin Examples 1
Exanples 1 to 5 and Conparative Exanples 1 to 6 were

to 5 s ddhapesiRSECenIEL ¢ gdarX eudleged dheorcead latimixthRESThe results
obt ai ned are shown in Table 3. Concrete test piece

thus SREMEIERS HEWE RUPIHCHE Ct&rﬁﬁetec‘ LLg ﬂﬂéé@bﬁ%\%{iﬁéﬁ? anx’@ Ssubjected to

results thus obtalned are shown in Ta

it.ion_.the concrete .15 adm xtur.e d rei,n. i s
Stren?@‘g ﬂ%hg%d To¢ rgsuéta E&‘c}k"’a BRSSP &uélggea :}gaaﬁ‘Sl n, the concrete
.copolynmer prepared by an assocj ated conpany of the
admiypresiased hepgin ie H9mnosed op ReRRlY SRR dcidadispereant gnd a gopplymer
the concrete test was carried out under the foll ow ng
prepareginizhi 21 anseciated@oBPhnTabihe Préondippliony infh poedetarminedwiatit of 6:4
wat er -
and the concrete test was carried out under the following conditions.

[00162] Table 3

Conditions of concrete with water-

reducing ability and dispersion- .

Copolymer maintenance ability Air content
No. (%)

Immedi| 5 oo | 60min | 90 min
ately
S-1 57 54 52 50 3.0
S22 55 57 56 55 27
S3 56 55 54 54 2.7

28



reduci ng ability and dispersion Copol yner nmaintenance
ability Air content No. Imedi 30 mn 60 nm\p-90,M _
(% ately S-1 57 54 52 50 3.0 S-2 55 57 opPEa?5™yB10-0002
S-3 56 55 54 54 2.7 28 OPP-ZZ-2010-0002 S-4 54 56 56

55 g4 S5 54758 55 54 2.4 C 1 54484027942 57

50 g2 -8 7 |C-3456 46639 |- 25§ C- 4 53 44 3P4 2|7
C-5/5545 40} 2.7 C6 5341 - - 12.6 [00163]
Congrete test| condifti ons [|00164] Tapping Water: 130
kg/ m [86165] Céi‘reqﬁ (Mani || (KEREA)|, CPE): |448%g/
[ 0066} Watereerent—22% 51 0016-H—Fre—powder—H|
ash| 89 m ,| Sichicla f 53 kg/ m| [0Q168]

Fi ne- palrﬁfqli/cl e ag%regat%g:? fi nke@sand of 2771 kg%'?ﬂ,
gropnd sand of 508 [Kg/mi "|[00169] |Coarse-particle
agglegaCe¥ : 2bnB¥grijaveld 974 kg2zm ([ 00:70] |Ad2. %kt urle
content: 1. 0% (admijxture ciontent ils incregsed to 1.2%

[

in order, fo uniformze early,_dispgersing abiljty in
Compar attde Exaéﬁl es 1466(0 5 a a |def cam ng nt | 10
I s added—tn—a—smat-t—amountof—0-—12%of the—admxtyre
contentg 4 54 44 39 - 2.7

C-5 55 45 40 - 2.7

C-6 53 41 - - 2.6

[00163]  Concrete test conditions
[00164] Tapping water: 130 kg/m’
[00165] Cement (Hanil(KOREA), OPC): 448 kg/nr’
[00166] Water/cement: 22%
5 [00167]  Fine powder: Fly ash 89 kg/m’, Silica fume 53 kg/m’
[00168]  Fine-particle aggregator: fine sand of 277 kg/nt', ground sand of 508 kg/m’
[00169]  Coarse-particle aggregator: 25mm gravel 974 kg/m’
[00170] 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] Air entraining admixture content : 0.1% of the admixture content
[00172]  The ingredients were mixed in a forced pan mixer for 120 sec.

[00173] Initial slump flow was measured at 50+5cm immediatedly after mixing.

Table 4
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[00171] Air entraining adm xture content : 0.1% of the

adm xture content [00172] The ingredients e g _

in a forced pan m xer for 120 sec. (00173] WFE)' tzﬁ‘ F%QO 0002
slunp flow was neasured at 505cm inmedi atedly after

m xifmg:—Table 29 OPP- ZZ 201T0-0002— Copot ymeTr

Compr essi ve stregngth No. days 28 days
S-1{61C&poldm& 94.1 S-2 60 ﬁhﬁf‘%@ -3 61.5 74.)2
95.8 S-HN$H2.3 4.8 97.2 S5 6 2 98.7 C155.3

70.6 83.1 C-2 %6.7.68.9 86.4 C-3.57.360.0.838.5. .0 4
56.4 69 8 89 4 |C535days 702 od/daysc 6 (54 28€8Y% 84 7
[00174] As,can be se from Tabl corcr et

adm xtur§§1 usi ng the%gol yner|s (S%}% to $- 5) pﬁ'elpared

I n Exanpl 1 tg xhi bi|t eq al ent I ar

initial (ﬁeéper& bili 89%are addegg:én sngl a%% as
conpared {0 congrete adm Xt yres using pclyrrers ((,- to
C-5) preépared ijn Cofplrati e Exdfi@l es 1 to &5-8nhi ch

4 o ot 4 |- ] al [
neans—tthat—thepotyner—prepgred—5-accorgrng—to-the

pregent iSA&enti gn uséd.3as a |concr7di8e adm xt udg.2

exhl hitod onnorl oF wnat Ay raduuecti na Akt | +\l And
oHtea—Sd ISAS o1 ot Ct oo CTg—aoTrTreTy —att

i npoved g5 sper gi on- gaignt enance abig ity.| Thi 9g8is t he
reason_that uret hane derivdtive- pnl yet yI ene gl yrnl

chailns agiing ag sidgsghaing in tReg pol ymer g3

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 wsed as a concrete admixture exhibited superior water-
reducing ability and improved dispersion-maintenance ability. This is the reason that
urcthane 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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prepared according to the present invention exhibit

better steric hindrance in a strong alka!'B§P§ﬁﬂtﬁﬁ10—0002

state than met hoxy pol yet hyl enegl ycol chains in

conventional polynmers for 10 concrete adm xture, thus

i mparting di spersion-maintenance ability to the
directbouedetseconcretepainik ivoes, Ao idhogddsorbatien thé euyfadeyofer kneading

(S-1 to S-5) prepared in Exanples 1 to 5 are 30

padd1&Rriég-coRdBreORbAding! ds@f the Mﬁaﬁ@in@?a@@l&cz&ﬁﬂ ®orkability is excellent
adm xtures, nortar is not adsorbéd on the surface of a

. ' dl e during concrete kneadi ng using the
“”“”@ﬁgggkﬂﬁmba dl e and workability is excellent wth the
passage,of tinme. [00175] As can .be seen from Table 4, .
[OOd TR, chticHal Briehat e Catle et sa%elons valsgFesiciatio and
conditions, the case wherein the polyners S-1 to S-5
aggregate ganditions, ttecappwberein the pslymeareStisied-a praperedrie Fxamples 1 to 5
adm xtures provides superior strength to the prepared
are usg@ingy edbrretasdmioniEar@dvides sinerioasaengikrieithe poeparet eoncrete, as
adm xtures conprising polymers (G 1 to C6) prepared
compfli}%_ﬁ%dﬂﬁgcdsQ WRABAT &nkedee BIATRLRS cbrﬁﬁ?isﬁlgagglyﬁﬁlﬁﬁ(&ll to C-6)
S

is nmeans that the polyners obtained in anpl e

b RIS 0 S SR B
obtaifed b pisenles {40 § oiPBertpanasT comdestl) Jeh Sraretcto the concrete

pol ymers using the unsaturated (meth)polyoxyal kyl ene
compgstipmane conpound and unsaturated non-inonic organic
nononmers exhibit higher initial dispersability and

[00di7E]er sWhign fited il prned peepabdd intBxawiplds 1t toed pralsSagparad vellBxamples
time than pol ynmers using net hoxypol yet hyl gl yco

1 wekhagEylat® WhsabHEsieedadiRnire) Gol@h&Niging0 NGEE MEhsaturated
and i nproves strength as well as workability of the

LT] of.di Ul
L T Y v L
.strength and. superjor durability may be pr.avided.

O I T T DR E R—
~art that various nodifications and 20 variations can
time Feanrpebymars tusingp sy polvantalsel inetheuiylatte asatitaigd non-ionic

fromthe spirit or scope of the inventions. Thus, it
organis moh@need ahthaimprbeesp sasegth anweail iasnwodsebilgyt b the concrete
nmodi fi cations and
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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variations of this invention provided they cone within
the scope of the appended clains and thei
equi val ents. 31 OPP-ZZ-2010-0002 WHAT IS CPRPREB7810-0002
1. A polyner for ultra-high strength concrete
adm xture, prepared from30 to 95% by weight of an
WHAN S OUAMED(ISEt h) pol yoxyal kyl ene ur et hane conpound
(a) represented by 5 Formula | below. X, Y, | | (1)
CCZ RI-0O f(P1O-CONH RZ NHOC j-O (P, O nR3 wherein
X1, Yl and Z1 are each independently identical or

dl f féegrpjga%raﬁf ﬁﬁaehlgﬁ ﬁ%?l}@ll c%l}cas m ; hgjg%)r OR Harg t 21 30't 95% by
. carboxyllc grou represents a Cl-C6
weightyofr # InBREHE BBG%}P(%Y%@JBW@% riseipancreomppiinds £t represented by

C6 aromatic group, a C3-Cl2 cyclic hydrocarbon group

5 Formaa I&elow=C6 hydrocar bon group; R3 represents hydrogen
(-H or a Cl-C6 hydrocarbon group; P1O represents at
| east _one C2-C20 oxyal kyl ene group; 15 to is an
integgr of 2 to 100, which is an average agduct nole
nunbeg—of the oxyal kyl ene group; and n is an integer
of 3 {o 150, which is an average adduct nol e nunber of
r epeat: uBit9—HBAN SN FOBs by HAS tght—¢hOak
unsaturated anionic organi c nonormer (b) represented by

20 Formula_ll below -1 21 Y2 gl
wherein X, Y| and Z,; are each independently identical or different and are selected

from the group consisting of hydrogen (-H), a methyl group (-CHj3) and a carboxylic group (-
COOH);
10 Ry represents a C;-Cg hydrocarbon group or a ketone group;
R; represents a C¢ aromatic group, a C3-Cyz cyclic hydrocarbon group or a C;-Cq
hydrocarbon group;
R3 represents hydrogen (-H) or a Cy-Cg hydrocarbon group;
PiO represents at least one Cp-Cag 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:
X Y»

[ | (1)
C—=C

.
Z, Ry
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CCl | Z2 Ra 32 OPP-ZZ-2010-0002 wherein X2, Y2 and
Z2 are each independently identical or diff%g%ﬂﬁzaﬁ%lo—oooz
are selected fromthe group consisting of hydrogen
(-H, a nmethyl group (-CH3) and a carboxylic group (-
COOH), in which one of X2, Y2 and Z2 is hydrogen; and
Ravheegin Eaelft 9nd Ze ardenchlindepgndantly (1dgoor) ondifferanit and e selected
group (-CN). 5 2. The pol yner according to claim1,

from e g@ipcdnbigtip® b Rirofwas(-H), wahghyl @vep 608;) and eeadbakylic group (-
wei ght (My) of 5,000 to 150,000. 3. The pol yner

; ; ' X pol yner has a zeta
coo%g,?lg W,idgﬁ%ﬂtg%f%%%o%ﬁ? %Ilo-g%ﬁ’rhrr%fi 4. The pol yner

according. to claiml j of the unsa t ed
(Rer TRy e e o oL msal AR ent e by
Formula I, the unsaturated organic acid providing an
unsaturated group is selected fromthe group

consi sting of 15 unsaturated nonocarboxylic acid

m2n diine rpolyoers adcording do diadmr bowhénein thei pblpmeoires 8 weight average
conbi nations thereof. 5. The pol ynmer according to

moledhliiwdight (MWraisoonhe 1808ab.ur at ed nonocar boxylic acid
nmononer i s selected fromthe group consisting of

acrylic acid, nethacrylic acid and 20 conbinations
thereof. 6. The polyner according to claim4, wherein

t he.unsat urated di carboxylic,acid, nmoponer is sel ect

¢ T BN D b Peng LRI 1 Pn8fintoe FBOEHE baj § 225 pBEHE of -2

acid, citraconic acid and fumaric acid; nono-val ent
nﬂfmnﬁ%ﬁﬂsalts, bi -val ent netal salts, ammonium salts and

organic 25 amne salts thereof; and anhydri des

t hereof. 33

4. The polymer according to claim 1, wherein, of the wunsaturated
(meth)polyoxyalkylene urethane compound represented by Formula I, 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.

6. The polymer according to claim 4, wherein the unsaturated dicarboxylic acid
monomer is selected from the group consisting of: maleic acid, itaconic acid, citraconic acid
and fumaric acid; mono-valent metal salts, bi-valent metal salts, ammonium salts and organic

amine salts thereof; and anhydrides thereof.
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OPP-ZZ-2010-0002 7. The pol yner according to claim1,
wherein, of the unsaturated (neth)polyoxyal6¥Ee§%_2010_0002
ur et hane conpound represented by Fornmula |, the
unsaturated al cohol providing an unsaturated group is
sel ected fromthe group consisting of vinyl alcohol,
5 (nmeth)allyl al cohol, 3-buten-l-ol, isoprene alcohol,
3-met hyl -2-buten-1-o0l, 2-nethyl-3-buten- 1-ol,
2-7etiyl - @olimtenadeoddingn oo - cieinny | 1; 2-wherein; | o6l thed unsaturated
conmbi nations thereof. 8. The polynmer according to
(meth?[%_?g*d'ﬁyl}l(ﬁl@ﬁ@ LRitine bmpBEnd REPALsHIBA 8¢ Formula I, the unsaturated alcohol
Y pol'yoxyal kerne ureth ne conpound represented by
rmula |, th I sacy rOVIdI a uret hane
P““’“gf‘% %) “%SaEEf‘%@t%a“Rr‘ a? gfnf% His o Rgsote of iy alconol,
4-t ol uene diisocyan
(methﬁaé}yﬂ]ﬁcgwgd?-}gﬁgﬁﬁ-o 1s@pregp |agcggglaﬁ3{1ghyl -2-buten-1-ol, 2-methyl-3-buten-
tetranet hyl -1, 3-xyl ene dii socyanate, para-phenyl ene
1-ol, &mestudﬁalmu@rezm aid Pranedinytbitemd -aliahd cophmations thereof.
1, 5- napht hal ene dii socyanate, isoporon diisocyanate,
cycl ohexyl net hane dii socyanate and comnbi nati ons
t her eof . 15 9 The pol ymer according to claim1,
wiger e, ?’r'p ﬁflgat ®d clafigt ), pc\’vﬂé?éﬁ‘lal l@fl etﬁ@ unsaturated
ound re

ur et hane co sented by Fornu a I th

(meﬂlgqoggta{fygg(l%é%gt l%frﬁ ggl? kcélp}e}r{]?l%gﬁ grgzéf ! d %er g 'gﬁ f ome dusocyanate

ycol , butyl ene glyco |sobutylene coI and
PrOVI%B&@.%%RIWOm srssetedfppm ghe g1qup Son Oéc?eﬂoléqﬁlﬂfwg diigocyanate,
claim1, wherein, of the unsaturated
methylensdiphonylybk'ydiisogy amate, ucaamethgl-t.ormpydaneddiisdcyanate, para-phenylene
represented by Fornula I, an adduct nole nunber of
diisodyagatell et frasentteliylyat | diBop@iniexy alskidphihalegé OdfisdByhisat® isoporon
to 100. 11. The polynmer according to claiml1, wherein

diiso b eg:z@lbﬁé)%ﬁﬁ@théﬂé @i‘fﬁoﬁ?/zﬁ{a&aﬂidccon%i_’nd%ﬁé)fﬂéfeoe b)

nted "by Fornul a I's selected fromthe group
conS|st|ng of unsaturated 34 OPP-ZZ-2010-0002
nonocar boxyl i c acid nononers, unsaturated di carboxylic
aci d nononers and unsaturated nitrile nonomers. 12.
THe pdey nBRlYBREL oREFREINEo © afiaim 1, L. whehEEiR. ¢ (pé  the unsaturated
unsat ur at ed nonocar boxylic acid 5 nononer is selected
(methhpadperyakkylpme upredeons icomipaynd frepresoptade by dfagmuke Lhher giol aised for
acid and
polyoxyalkylene adduct is selected from the group consisting of ethylene glycol, propylene

glycol, butylene glycol, isobutylene glycol and combinations thereof.

10. The polymer according to claim 1, wherein, of the unsaturated
{(meth)polyoxyalkylene urethane compound (a) represented by Formula I, an adduct mole

number of the urethane derivative-polyoxyalkylene group m is 6 to 100.

11. The polymer according to claim 1, wherein the unsaturated anionic organic

monomer (b) represented by Formula II is selected from the group consisting of unsaturated
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conmbi nations thereof. 13. The pol yner according to

claim 11, wherein the unsaturated dicarboxyhbg_ ?§|9010 —0002

nmononer i s selected fromthe group consisting o

mal ei c acid, itaconic acid, citraconic acid 10 and

fumaric acid; mono- val ent et al salts, bi-valent neta
monogbexylic aaek monomstd, tugsawrdtedr digarboxyliniqié nseriomgers and unsaturated

t hereof; and anhydrides thereof. 14. The pol ymer
nitrileagGwnghr§lg to claim 11, wherein the unsaturated nitrile

mononer is acrylonitrile. 15 15. A concrete adm xture

conprising the polyner according to any one of clains

lto 14 16. The concrete adm xture according to

clai furt her copp h1.Si 20.5 to 100

AP o BB R D it e ?CLglaa%&yaﬂeoawhc acid

100 parts by wei ght of the concrete adn1xture .
monomge ig gglectedeframniia graupa sersistinggok goiylig; ?ﬁl‘i,GmeW%W@FnaCld and

the polynmer of the <concrete adm xture has a |inear
combigadensghereof. havi ng an average length of 0.5 an to 5 gm

25 35 OPP-ZZ-2010-0002 18. The concrete adm xture

according to claim 17, wherein the side chain |ength

is 10 nmto 500 nm 19. A nethod for preparing a

p% YiRd gf)grﬁ'ne? %E&Sr@fn% B9 Y1 ew‘ﬁ@fgﬂ{ H‘% aturéed Xic g.rJaoxghc acid

ch argl n solvent nto a react or; ropw se a

monofieg AR 0 B Ut R PP ESPEstn F@Lf?‘% HEPER g1, fipaconic acid

Formula |, at | east one unsaturated anlonlc or gani c
and fupaasisrasid; manOr VAsTE sasial salth Pi-valsnt @anbwltﬁga%pwnasaitﬁ and organic
X Y, GCC

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:

5 to 100 parts by weight of a second concrete admixture with respect to 100 parts by

weight of the concrete admixture.

17. The concrete admixture according to claim 16, wherein the polymer of the

concrete admixture has a linear side chain having an average length of 0.5 ymto 5 g,
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Z R-OEP,OmCONH RZ NHOC- I WO (Pi O nR3 10 wherein
X1, Yl and Z1 are each independently identi
different and are selected fromthe group @%ﬁs’?izgt"izr%o'oow
of hydrogen (-H), a methyl group (-CH3) and a
carboxylic group (- COOH); Rl represents a Cl-C6
hydr Okasdmeretgadiings ascdedihg neclaiup, whtteinahé sidedhsin déhgth is 10
aromatic group, a cyclic hydrocarbon group or a Cl-C6

am tolB0@@gar bon 15 group; R3 represents hydrogen (-H) or
a Cl-C6 hydrocarbon group; PlO represents at | east
one C2-C20 oxyal kyl ene group; mis an integer of 2 to
100, which is an average adduct nol e nunber of the
0X galkylene group;, and 20 n is an integer of 3 to 150,

wiP cf meathedhfos prspatiee a pelysier fon congigiaadnIgiurg eqsapsing:
units, and 36 OPP-ZZ-2010-0002 12 iZ<a) CGCI | Zz22
5 Rd)chagimimsoiﬂent‘ﬁﬁoarrdam; are each independently

identical or different and are selected fromthe

g RiQUBropOiel Stiding af 18348 @ Nirlsattitated H))éblyﬁﬁﬁlﬂ@lenc urethane

-CH3) and a carboxylic group (- in which one
[ t
ol Vradtedty Sy, 4 OSSR e i

ok B AESLEABE FUTRLR t on v

conprising: neutralizing the resul ti ng pol yner with
an al kal i, 10

-

C—C

Z;  R—Q—f(P;0)5—CONH— R,—NHOC +—0—(P;0),.R;

10 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);

R represents a C,-Cg hydrocarbon group or a ketone group;
R, represents an aromatic group, a cyclic hydrocarbon group or a C,-Cs hydrocarbon

15  group;

Rj; represents hydrogen (-H) or a C;-C¢ hydrocarbon group;

PO represents at least one C;-Cyg oxyalkylene group;

m 1s an integer of 2 to 100, which is an average adduct mole number of the
oxyalkylene group; and

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

and
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21. A nethod for preparing a polynmer for concrete

adm xture conprising: i) charging at | east

conpound or nononer of at |east one unsaturg)ggjéfzz_zow_ooo2
(et h) pol yoxyal kyl ene ur et hane conpound (a)

represented by the followng Formula I, and at |east

one url€at ungf ed ani ogmorgani c nononer (b)

repres|ente by the f wing Fornmula Il 15 together
with gsolyent into a reactor; ~, ~, G, CCZ,
F\’_l--O-I'F(PI - CONH- R2 NH(I:O(P|O)nR3 wherein X, Y1
and Z

are lggch i ndependently identical or di ffer ent

and aré sel ted fromthe group consi sting of
hydrogen (-H), met hyl group_ (-CH3) and a carboxyI|
gD &2CBppnd ZRareeﬁQCésle#tp@n@er@w Iéjaﬂwh diaferam apd gtppselected
or a ketone group; 37 OPP-ZZ-2010-0002 R2 represents

from the gacwgnetnsisting ofilydragancH), a thyttiybgranp ¢(1CHy) enp a earbaxylic group (-
Cl1- C6 hydrocarbon group; R3 represents hydrogen (-H)

COOHY, iRt whlcHdnd WX QCar a7 05 Bi@ogert e IReREpR S 3irbbRARt group (-
one C2-C20 oxyal kyl ene group; 5 mis an integer of 2

5 COOolfo 1 N@hngver age adduct nol e nunber of the
Z%@nﬂ{l%&%doup and n is an integer of 3 to 150,
whi.ch.is an a era addu t rml? nunber of repeat

uiibROLymeiang the ur}greﬁcfﬁrﬁ% W8 wherein X2, Y2 and

Z2 are each i ndependent ly identical or different and
are selected fromthe group consisting of hydrogen
(-H, a nmethyl group (-CH3) and a carboxylic group (-
CRQHShe mathot iactording toflaiz 1 9 YRrthexdcori@orissaghy dr ogen; and
R4 represents a carboxylic group (-
neutralizing the resulting polymer with an alkali.
10
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 II

15  together with a solvent into a reactor;

Tl Tl ( I )
C—=C

71 R—O0—HP,0)=CONH— R;—NHOC J—0—Pi M. R;

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 (-
20  COOH);

R, represents a C;-Cg hydrocarbon group or a ketone group;
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COOH) or a nitrile group (-CN); ii) dropw se addi ng
t he remai ni ng conpound or nononer and a pol yneri zatiagn
15 initiator (C) to the reactor; and iii) p P;}’ﬁé%i‘?ioﬁé}‘oow
the resulting reaction m xture. 22. The net hod
according to claim 21, further conprising: _
N@Ylrepesehtdh drbmatie gtdupl AGyEId NyRscatbdngratp at k@t LCs BRirocarbon
38
group;
Rj3 represents hydrogen (-H) or a C;-C¢ hydrocarbon group;
PO represents at least one C;-Cpp oxyalkylene group;
5 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
X Y
2 I 2 (]I)
(Ijﬁ(i“:
Zy Ry
10 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 (-
COOHMH) or a nitrile group (-CN);
il) dropwise adding the remaining compound or monomer and a polymerization
15  initiator (C) to the reactor; and

iii) polymerizing the resulting reaction mixture.

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

neutralizing the resulting polymer with an alkali.

20

38



