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i ng the wat ex cdnRnCRURNE mapbd btaindhl b&BRME o thé inbBBdnb§ Fhixin EQQ:eﬁ&ﬁGérﬁdoQuon having
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conposi tli on and t hastcitr 4ad Ge @OSR AR 6 iddract BRI iIMEAPNEItY koOddid RER Ib&hdoyttrﬁﬂformmg said
amount Wi ll r ange fiiitissn catneny torthoffontinto 2 desipddeshaendil \curhg baidl Cenf@nDcovpdsgibi.
percent jof total solThdsesofantdemedttruciureC aip@s ifdrinehfron(Gi eeticemenacnppadition BEhjbitiog great fluidity
used but} gener ais| yndexendetrioeet bugdity, it @stactieat Berbdsed sepgth.atls jsexspdcialitiamportant and desirable
super pl dsti ci zer oerethe cernt sirudinreis @fstracheal panereteriermation.ent i on can be added to
cement [lerr] in any Bercleried aaaplensin aiusn, fopiystrativeapiioses anivant grapeiesattso basm liyigtion on
added td the cenenfe Bipetjnventipns pgentiaaiefipediniln eieifie sRRSNdpd dereth. Alspapy and percentages are by
previousl y m xi ng “ele uplstpp8ieseddiclied her in a dry state or ss -aqueous
solutioa and addin the formed conposition to the cenent conposition. It is
preferr &v[err] ng superplast|C|zer be |ntroduced into a cenent
conposi tji on as aque rt of or
to the gddition of \%a Oé’gﬁfé%éu i cm, 2&{5 d%g f tl"Pq’ dioxene. The

percen acud an ydr ypropy! methacrylate
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super pl gsticizer ce Q) © &nc shifdrlthe momet mt S, m:? leSaH ? Xondenser
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i nteractfi on i s #NKNETedddd MEM theBam bndlalowde ticobll TelpBlyner brédlct WREpBdighaBdith disthyl ether,
i nventign) causing iiaeypeyRebd sBRfLatasWvith Réshidathyfdiner.di ty and retenti on of _
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art. For] exanpl e, tRenceriedtileonme Sdibwadrbygeuttalidatiinngth tSNeNaOH pea plyasiphtteleineand point. The
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wet cengnt conposition exhi bilt VAghtgreage mpleeiaieight 15 and ext endé408% fre of
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obutyronitrile (AIBN) was then introduced and the reaction vessel was
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per cdnt HPMA added to di oxane;—Q 65 mle percent Al BN was added: and the
bat h reactlon t enperature wag Peymgr.! The MirigibeFlow Dowtered r piseti Tige tf he
reaC|on tenperature to [err]}. The Ofﬁ‘\é T nGeion 0N DAR Soq MLl d to rup for

jours. 5 The copoljyner priedu L Was—an lows: Acrylic

aci d hydr oxypropyl nethacryldte (nmolfe %  3@iGat 83etkitesin '

acrylgat e/ hydroxypropyl nethadryd ate (W %ss 29/{71 10423 11.25

Wi g aver age nol ecuar weight g } 155 91, 000qgzxanpl g 2145 The
copol yer s prepared accordi ng t® Ex rrpl e 138, IBland [efr], ove, re each
addeq t o cenentsspastes forned feimm Type | gsenent| mi xedsawi th Wates if a

wate®. to cenent ratio of 0.45—Sampres were pT aredﬁrrwhi crrrhe copol ymer

was gdded (at. 0.4% La vg ‘;illshogvgrpha tthe c% rders erec abl |m artu W%‘ gde ree of
("Redul ar Additio E:f 9
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sol uron conpog®d of the remaining water and a copol ymer 20 sarrpl e was
“after a sevemmpleritempaaiivepd (Del ayed Addition) to each sanple. The
roperties wer e neasured accordi ng to a m nislunp flow test as

anal §zed by conveA#TiAfbiwag aﬂemfedngpqap}' it erhrghrm'qcalnr waight metariah fherekfter ia@ajﬁsll Faalymer D)
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50 Finally, a polymer was prepared for comparative purposes having a AA/HPMA ration of 35/65 which
substantially the same as Sample 1-B and 1-B' except for its molecular weight (hereinafter Polymer
Each of these materials was found to be inferior to the copolymer of the present invention.

The copolymerization of each of the copolymers were conducted in the same manner as
- preparation of Example 1A described above. The specific conditions are given hersinbelow.
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at 8 mn nut

30 (r}m es) A 155 123 11.25 B
155 197 11.7 [err]sP0303747B1 132 179
35 Bl ank 88 88 - 8.0
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a poly
35/ 65

i ch substeadis kiblvh }h Bxgpisane as Sanpl e

-B and 1-[err] except for

its

mol ecullar wei ght (hereinafter Polymer Each of these materials was found to
be infgrior to the copolyn Toolimer '€ PT eSeT T Vet ron. THhE ézep'ﬂr(r)\ie?lhrs fli zat i on
of each of the copol ymers mweré Gopducted +H-tHB " Mne mannbr~oas ptepdrati on
of Exanple | A described abjpve. Th RepdeiAdditoncio ridlayedrAvdiiar p gi ven
her ei nljel ow. 55 6 EP O 03 7471 Bl Pol yjyeL,: d RQLEeT AAIHPVA  Proquct Na
[err] $H Al BNl e % Tenpr—&—F-Arp—h+s My—eea——Frodupt—Free—Sdl t wt .
% nmolé\%nmle % Acid moj ef%5 155cx 69721 69,431
59/ 41 5.0 0.60 | 2. p1  ¥17.0 - 4900 Drf 70/ 21
78/ 22 70/ 30 0 B_ ~0} 53 60 93.0 238 '0‘00 E
40/ 60 28/ 72 20/B0%.  b.1 2 0.5 i 59 955
7,700 §* 3/ 66 35065 | 26/%4 p.9 1% 057 ‘575 qo
15.0 38,400 *conparative| 10 Eacph of the coppl ymeg,orodufts ygre uged as a
fluidiger in a cenment conp Sé,g,;k,on in thg sanel mannegs as descrigyed in
Exanpl ¢ 2 above. The resul bs—are—gi-vrer—+n—thelFable—bet-ow-and—et reet| y
conpargd with he results siEOWPAai¥ Exanple 2. Pol ymer M ni sl unp
Fl ow Set Tinme (hrs) Regular Addition Delayed Addition 20
mmat § mnutes A iis clearly shown thatlth® copolymers of the preseﬂttz&entcon (AB and B') ard LnexpeclRdly capable
152 oflithgarting a high degree of fuidity [t€ Bérhent compositions &A@ maintaining reasonable kéQtimes. In
C* 1 OGGhtrast samples C & D exhibit©a high degree of retardatidnOn Addition, the high molecular weight sample
D . 35 40 exhibits stiffening due to ¥iB&ulation (shown by low Bw ¥BludE*Examples E and F, altidigh showing
111 itde GtaFdation exhibits a very lo@2degree of fluidification in DR regular and delayed gdditign perfor-
Bl ank’ g@nce. 88 8.0 *conparative
Claims
o
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1.

A water soluble polymer product comprising a copolymer composed of from 20 to 40 mole percent of
an ethylenically unsaturated acid selected from acrylic acid, methacrylic acid or an alkali or alkaline
earth metal salt thereof and from 60 to B0 mole percent of a hydroxy(C:-Cslalkyl ester of an
sthylenically unsaturated acid selected from acrylic acid and methacrylic acid; said copolymer having a
weight average molecular weight of at least 70,000.

The product of Claim 1 wherein said copolymer is composed of an ethylenically unsaturated acid

selected from acrylic acid, methacrylic acid or an alkali metal or alkaline earth metal salt thereof and
said hydroxyalky! ester is selected from a hydroxypropyl acrylate or hydroxypropyl nethacrylate; said
copolymer having a weight average molecular weight of from 70,000 to 400,000.

The product of Claim 1 wherein said copolymer is composed of an ethylenically unsaturated acid

selected from acrylic acid, methacrylic acid or an alkali metal or alkaline earth metal salt thereof .
said hydroxyalky! ester is selected from a hydroxyethyl acrylate or hydroxyethyl methacrylate; ===
copolymer having a weight average molecular weight of from 70,000 to 400,000,

The product of Claim 2 wherein the acid is acrylic acid and the ester is a hydroxypropyt ester.




30 It is clearly shown that the copol yners of the present invention (A B
and [err]) are unexpectedly capable of inparting a high degree of fluidity
to cenent conpositions while naintainimpdempsaranl e set tines. In contrast
sanples C & D exhibits a high degree of retardation. In addition, the high
nol ecul ar wei ght sanple 35 D exhi bi ts stiffening due to floccul ation
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sel ected from aeryie |l yer havingl 351

wei ght aver gge Ieoheecativear wei ght of at |east 70,000. 2. The product of Claim
1 wherein sald copolyner 1s conposed -of an ethylenically unsaturated acid

sel ected from aciydnl o 8 chsblyrEEbB@REsYetetusBs bfla MhiciAPina dsRAbdt chRdositiorOh t1lskAé mBkher
earth metal saldaskdiBscnlExanib 5 aode. 116 FeRuitd Alekgilen RiSthe TableDeR aREHIREUYT JoRBArdY with the
hydr oxypr opyl asuy ke intixamipélz.oxypr opyl nethacryl ate; said 50 copol yner
having a weight average nol ecul ar wei ght of from 70,000 to 400,000. 3. The

product of Claim1 where ararcopory osedof ically
unsaturated acid sel ectef rbf°f"5’ﬁ5 LM vyl r‘”yn""'s' ’""%@u. gerh BMS) ap al kal i

nmetal or alkaline earth petal salRegulokdditién $aPaleyhyddddivyal kyl esterjis

sel ected frgqr/n a hydroxyet hyl acgyl ate o&,mr}yg&%%gt hyI mgt hacryl ate} 55
COpOl yner h [ ng a wei gh av-er-age oteett-arrwet At of—+rrom +5+—-666—- 0

400, 000. 4. The product pfAC ai 2 wﬂé?el n {he adf¥ is acrylt€ acig and the
ester is a hydroxypropyl|eSter.|7 0 303 747%B1 Pol ynert "Rbnongr

AA/ HPMA  Product Na [er}] ,AI BN| nol e % Tema 'I‘i hr s M‘v Feed

Pr oduct Freg Salt wt. % le % nol é /o ACi rrqg % s 157 69/ 31
69/ 31 59/ 41 51 0 0. 6804 6L 17{0 ooo D*

79/ 21 78/ 22 7p/ 20 0.53 459 y 0
238,000 E* 40/ 60 B2 72 220/ 80 §81 - 8%5 | 59
5.5 7,700 F* 34/ 6 35165 e 65 7

60 1 540 38,400 *cOAPEAAY: ve Fach of the copol yner products wer e

used as a fluidizer in a cement conposition in the same manner as descri bed

i n Exanpl e 2 abowuss cidaig stiows ttat Be asgilyfiers @Nthe Prebdne indeabidngA Bah@ &) andunebtipa@ediy sapable
conpared w th éthepangld bigh Sdpmardt ifitidityxtanphent 2ompbsitidae |whittemaintaining reasonable set times. in
M ni sl unp FI owcontrast samples CSeD exfibite a high g9grdaen tetaadatiohd thi adiditnn, the Mg agieaiiaAdelght sample

20 35 D exhibits stiffening due to flocculation (shoymbatiow8flaw valyele Exafoples E and F, although]shgving
123 little] repaBsiafipn exhibits a very low dagges of fluidification in bothiregular and delayed addjtipn perfor-
[err] mance.] 32 179 C* . 102 146
19.0 25 , : D* 40 192

15.75 E* _ Claims 104 111 11.0 F*

92 “0 *

A v%a%er soluble polymer chngCQ col'?’rlwp?ig}ril(g a copolymer comgo%ed of from 20 to 40 mole%grcent of
an ethylenically unsaturated acid selected from acrylic acid, methacrylic acid or an alkali or alkaline
earth metal salt thereof and from 60 to 80 mole percent of a hydroxy(C:-Cs)alky! ester of an
sthylenically unsaturated acid selected from acrylic acid and methacrylic acid; said copolymer having a
45 weight average molecular weight of at least 70,000.

8.0 *corrparatlve

2. The product of Claim 1 wherein said copolymer is composed of an ethylenically unsaturated acid
selected from acrylic acid, methacrylic acid or an alkali metal or alkaline earth metal salt thereof and
said hydroxyalkyl ester is selected from a hydroxypropy! acrylate or hydroxypropyl nethacrylate; said

50 copolymer having a weight average molecular weight of from 70,000 to 400,000.

3. The product of Claim 1 wherein said copolymer is composed of an ethylenically unsaturated acid
selected from acrylic acid, methacrylic acid or an alkali metal or alkaline earth metal sait thereof and
said hydroxyalkyl ester is selected from a hydroxyethyl acrylate or hydroxyethyl methacryiate; said

55 copolymer having a weight average molecular weight of from 70,000 to 400,000.

4. The product of Claim 2 wherein the acid is acrylic acid and the ester is a hydroxypropy! ester.
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S cl*early shown that the copol yners of the present invention (AB and

r]) are unexpectedly capabl e of inpaEPiONRP3x4niBdh degree of fluidity to

erit conpositions while maintaining reasonable set tinmes.. In contrast

ples C & D exhibits a hi %h degree of retardation. In addition, the high
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organ al kali or alhm% é@[,,a ght deRELAP 00351 rom 6
pegcent of a hydroxy(C2- 83 al ky ester of an ethylenically unsaturat ed acid

sefected frop agr yth &paslhgi.c,@éa@orn&% Bt Ylainte Afdréln saPéddoigRR Y AMBRfineH #Vdnp Oncfof Haims
e ght average nokegsil ar wei ght of at |east 70,000. 2. The product of Caim
herein said copolyner is conposed of an ethylenically unsaturated acid
sefected from agr W sugerpistidiser coartpbsition Wtdoing @é claidre @ irakiial the copblgrher @ subdtdaddily Ree of
eagth netal salt tbeneiomagrid hadnga nvjduianueighlof lesebere30006s sel ected from a _
roxypropybs acryl-ate or hydroxypropyl nethacrylate; said so copol yner

prpduct of C ai m Yhighsyreipigstisiserds epgrinedniyr cling Geér?pés@ﬂlswfesm 'feitaqueé*ﬁ'iﬁccatﬂpgsmn in
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sefected frofff a hydro eth acr Iate or drox eth met hach.I ate' -sai d 55

copol yrrer havi nff {‘L °’Wé‘F' j‘f%; A fruing & siicate-
a0f. 000 4. The b 558 Zé‘cem so? i r?xétgt'%? °'f*“és o 3 s 1 ;II a§o"‘ﬂf‘és. L e
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hy‘-roxypropy rret ate nt superp ast| |zer co 0S|

cofprising a wa,t,aqgntﬁgl,,ug},@ copol yrrer corrposed of from20 to 5 40 nol e

pejcent of an ethylenically unsaturated acid selected fromacrylic acid,
mefhacrylic acifl Orasdchssiichek bijmatrodikdk ab 816 CBSIar U] B akbS 26 BET48 Mol BNher sthyle-
frpm 60 to 8& Mol eispeing@atigf SRy iy Gl BaryREde), IMe@SdrassuRf odaeren Alkali- oder Erdalka-
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acjd; said copol ymsrSiba\ausygwanitaes Antisiore end fethaoy o zasamvengphdtzt dst, wabei HasaGipotymer
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