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WD 2004/ 024646 PCT/ EP2002/ 010045 1 FLUI DI SI NG
COVWPOSI TION This invention relates to the spraying of

WO eomanbdeé ous conpositions and to admi xtures fPCT/EB®02/010045
in such spraying. 5 The spraying of cenmentitious
conposi tions such as concretg is regularly used in a
nunber of applications, nost notably in tunnelling.

It is a requirenen I?HJC hons be able to
be easily conveyed%%ggggf E punplng to a spray
nozzle. This can be achieved by t he addition to the

cenmentitipus c osition that .i.s to be n
"Ihl@%lvg&ttéﬁx relafes;te gmrgprﬁp;@ytéqga é:ernfgtlg?usaﬁqn%p&ﬁ]‘ 15235 m%.gﬁxtures for use
1nsﬁ&yge%§n d.mproved fIU|d|ty of the mx. There is a

consi derabl e variety of such adm xtures known to and

used by the art. It has now been found that an

The& 58 CI altj %Iﬁl% {xt?%&glr%r%gu %glpl)l(st sgulrc 1 as 8%“6&%‘8 gﬁl?lg d 1n a Shumber of

apphdﬂiﬁ@ﬁ& In(im;t horabgfio aenplling Hésa ﬁbqﬁiré&hémt&hzﬂguclﬂ.&)mposmons be able to
adm xture for use wth _sprayable cenentitious
be eag e pysdusyally bamaua&)éo éénevélpm@ tis ganbe achieved by the

addl%oﬁqg ﬁl‘%@ﬂ%ﬁféfuﬂé?g g%lslﬁ’oh il 1at 2%@??&1&%6&%@ g;%ra%e:t]i)e at the mix stage,
of aptaﬂmrpeuredﬁnch/ echféns ampevhg flemlityalfithe mins Jhereas e domdeyalge variety

di.ca box li.c aci racterised in that the

d
of spcl 3ivax G e, togf"du%%é@'lt%@% "ol e % of noieties of

formula la and/or. Ib and/or | ¢ 25 COX -CH2 - R1- -
CH2 - - CH2 2 COX H2 O= =0 OX 30 la Ib Ic wherein
It hag now beettrfogrechthat ancespeaialpoetiactipe admixtirg araydgrisepared by the

con RN PR B PSR B el P A e R i

admixture for use with sprayable cementitious compostions, the admixture consisting of

(1) 2-phosphonobutane-1,2,4-tricarboxylic acid;
2) optionally, citric acid; and

3) at least one polymer derived from ethylenically-unsaturated mono-or

dicarboxylic acids, and characterised in that the polymer consists of

a) 51-95 mole % of moieties of formula 1a and/or 1b and/or 1c
COX
—CH,-CR'- —~CH, — | —_ . CH, .C —CH,
ZOX H, o= =0
10):¢
Ia Ib Ic.

wherein R = hydrogen or a C 1 aliphatic hydrocarbon residue;
X= 0, M, -O-(Cy HymO)a-R%, -NH-(CrnH20O)n-R?,
CONFIRMATION COPY
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2 M = hydrogen, a nono-or divalent netal cation, an

anmoni umion or an organic am ne residue; a=0.5 or 1;
w200¢/0bMpdls ogen, Cl -20 al i phatic hydrocarbon, QBCBEP2002/010045
cycl oal i phatic hydrocarbon 5 or optionally

substituted C6-14 aryl residue; Y= 0O NR 2; nF 2-4;

and n= 0-200 10 b) 1-48.9 nol e% of noieties of the

general foryuk ( G

[1 15 wher e% %Mogelil%ngnﬁ?rﬁ%e&ﬁ% c(ﬁahatl C offm fon or an

hydr ocar bonorgaplcﬁrr@nesresand R2 has the neaning given

previ ously; _@9 o .0.1-5 nole % of noieties of

Formul ae 11¥23F 4 RR2-CHC -CHCH -CHCH I 1 ‘

1 ST (Q@)ﬂl\fdfc@bﬂ)cl 2W1ﬂh|ahbhyd?r50%6ﬁ &4} c§cloaliphatic hydrocarbon

-C0CaM - COOR5, T = U -(HCH2-O,~ (CH2-CH20 yR6 ~H3

-WR7 30 ch?l{%P@%Ul@f@‘}l?ﬁﬁwwl residee( cH2) Z W RY7

-(CH2) z V-(QZI:I?@’WCHRZ

m= 2-4; and
n= 0-200
b)  1-48.9 mole% of moieties of the general formula II
— CH, _CR’_
( HZ)P O (CmH2mO)n_ RZ :
II '
- wherein R? = hydrogen or C.s aliphatic hydrocarbon;
p=0-3; and |

R? has the meaning given previously; .

c) 0.1-5 mole % of moieties of Formulae I1Ta or ITTb

}]14 ’ Rz 1}2
i
—-(le'*?— —CIH—CH— —CH —CIJH—
S T (CHy); \% (CHy),
IIla , IIIb

wherein S =H, -COO,M, - COOR’
T = U'-(CH-CH-O)y- (CH,-CH,0),R®
H3
-W-R’
-CO-[NH-(CHp)3}s-W-R’
-CO-0O-(CH,),-W-R’
-(CH;),-V~(CH,),-CH=CH-R?
- COOR® when S is - COOR® or COO, M
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- COOR5wWhenS is - COORS or COCaM WO 2004/ 024646
PCT/ EP2002/ 010045 3 U = -CONH, -0-, - CH 2 0- U2=

WO 20dg0taedg -0-, -OCHZ2 V =-0O CO- CoH4A- CO- O or - RET/BP10BiB010045

CH3 WS - OSi CH3 Jr CH3 10 R4 = H CH3 RS = H,
C3-20 al phatic hydrocarbon regsidue, C5-C8
cycl oal i phati ¢ hydrocarbon resi due or C6- 14 aryl

resi due; = U2 Ra Ra S R7 = R2,
o L ERaTE=0

-[ (CH2) 3- NH]SCO zoco k aS
20 wherein r = 2- JIOG-SNHJCOZ Ox,-@ClH2150 y = 0-15 z =

0-4 25 d) 0-47.9 ties the general
formula | Va and | \ZD (S\@%M O-or 11 Q
0 COCaM COX O C

(CH; | CHs

W= —8i—O0 Si—
| |

(CH; J: CH;

R*=H, CH;

R°=H, C3-ZQ alphatic hydrocarbon residue, Cs-Cg
cycloaliphatic hydrocarbon residue or C¢-14 aryl residue;
R¢=R?% -CHz-CH U? C CH

R“ R4 S
R’ =R?, -[(CH,)3-NH],-CO-C=CH
RS
-(CHz)z-O—CO-E=FH
*s
wherein r=2-100
s=1,2 |
x =1-150
y=0-15
z=0-4

d) 0-47.9 mole % of moieties of the general formula IVa and / or IVb:

(IJH (I3H— - CH'—-———— CH—

a )4 C
COOM C O/ \ / \

IVa IVb

wherein a, M, X and Y have the significances hereinabove defined.
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30 Y IValVb wherein a, M X and Y have the

signi ficances herei nabove defined. WO 2004/ 024646
weO4BRGAO2/ 010045 4 In a preferred enbodi nenPCDEPL0E010045

i nvention, the polymer is characterised as follows -

any noiety or group present 4 n the polyner

description herelnabove and not specifically

In A F&L0 bbnﬂrrfeg{soff 1{{)@41{‘&1 Beffa@t@ &rdtasff{)l%@s any
Rakhares) Usrhdeaen

nment, any nureri-ca
moxspem gfmq:qbrle;entmnthe pobther dmnpsomherbmeb@d: zfnldomst speatficafly

r. description 5 h abo t he noi_ et
mertiprg PR I TGS FEPRITE is AEot HORAnS PO AL G ot gumerical

vald iRk sfddficallymdéatioMd refiraldsBnkiiytd HbB?th&i%Me‘RlcliRié/QJer 8escription

nono-or divalent nmetal cation; a=

hergngboveind n= 20-150; 15 b) R2, R3 are independently H
or CH3; and p = 0-1; c) the noiety is according to
formula Illa; 20 S=H -COCaM - COOR5 T =

U1-4 CHthrBie@) is-acCEdtheGbiZEIM(IRE1a; CH3
ool Nl—l-é q]h__r_s WR7 00O (CH2)i WR7 25 R4, RS are
i ndepdndBnateyniependently Hgr CHR) ~ - Orp- O UZ- ~=CH R4 R4

S R7 %88, m,L6G2) ;R CO- C=CH

M = H or a mono-or dlvalent metal cation;
a=1;

Y=0, NR%;

m= 2-3; and

n=20-150;

b) R%, R} are independently H or CHj;; and
p=0-1;

c¢) the moiety is according to formula ITla;
S =H, -COOM, - COOR’
T = U'-(CH-CH,-O)- (CH,-CH,0),R®
(':H3
-CO-[NH-(CH,)3]s-W-R’
-CO-0O-(CH,),-W-R’
R“, R’ are independently H, CHj;
R®=R?, -CH;-CliH-UZ-(‘:=(IZH
R* R*S
R’ = R, -[(CH,)3-NH],-CO- C=CH
‘ RS
-(CH,).- 0-CO- c CH
R“ S



I I ' R4S 30 -(CH2)Z OCOC=CH R4 S WD 2004/ 024646
PCT/ EP2002/ 010045 5 wherein U _ -CO-NH , -0-, -CH
wQ204/0M836 - NH CO, -0-, -OCH2- x = 20-50; 5 yrd¥EP20a2/010045
z =0-2. In a further preferred enbodi nent, the
polymer is characterised as follows - any noiety or
group present in the description of the preferred
e I pent her ei nabove and not 10 specifically
mentioned in the followng further preferred
enbodi nent is absept= tconwﬂheo fonjer preferred
enbodi ment, and any, nunerichl! val ue not specifically
nmenti oned remai ns Ulm dThalNHer @Qd -Or.oGHeat  of t he
preferred enbodlnepngq@crlptlon her ei nabove; a) the
moi ety is according to fornula la; 15 R =H R2 =
CH3; X=Ca M M 1Falﬂﬂhan®r di val ent netal cation;
Y= 0O NR 2; 20 ng; (2 = 25-50; b) R2Z, RB = H and
p=0; 25 c) the nvl%tg s according to formula Illa; S
H -COCaM T =U -(CHCH2-0 X (CH2-CH20) yR6

In a further preferred embodiment, the polymer is characterised as follows - any moiety or
. group present in the description of thé preferred embodiment hereinabove and not |
specifically mentioned in the following further preferred embodiment is absent from the

| further preferred embodiment, and any numerical valﬁe not specifically mentioned remains

unaltered from that of the preferred embodiment description hereinabove;
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a)

the moiety is according to formula Ia;

CHs,
X=0,M; A
M = a mono-or divalent metal cation,;
Y= 0, NR%
m =2; and

-n=25-50;

b) R’ R’ =H;and
p=0;

c) the moiety is according to formula IIla;
S =H, -COO,M;
T = U'-(CH-CH;-0),- (CH,-CH,0),R®
C|IH3

-CO-0-(CH,),-W-R’
R, R’ =H;
R®=R?, -CHz-(ISH-UZ-CIJ=(|JH

R* R'S



CH 30 -COO(CH2) WR7 R4, RS = H R6 = R2,
-CH2-CH U2-C=CH R4 R4 S WD 2004/ 024646

weUBERZEO2/ 010045 6 R7 = R2, -[(CH2) 3- NH] s- CCeDELH02/010045
R4 S (CH),-OCOCCH5 R4 S wherein U = -CO NH;
U2 - NHCO, -0-, -OCH2- x =420-50; 10 y=5-10;and z =
1-2. The polyners for use in this invention preferably
have a wei ght-average nol ecul ar wei ght of from
5000- 50000, preferably from 10000-40000. 15 Typi cal
exanpl eR'cf RprECeL):;NHheCO+@+@ may be prepared by the
reacti on of nethoxypol yet :}'?Jn"inegl ycol - nonovi nyl
et her, mal ei c anhydride, a -term nated et hyl ene
oxi de- pr opy)eng), @xcdeckieck copol ymer and acrylic
acid. Exanples of thesle Imaterials and their
preparation may be fodhdSin International Application
WO 4405 8 the contents of 20 which are
i ncorporated herein by reference. The invention also
provi des a net hod Wi=i@@aNHing flow to a cenmentitious
conposition, conpt, Si e addjition thereto of -an
adm xture as her mﬁﬁ&\r}ﬁ'é@'sc b EI:I.H225 The invention
al so provides a ngtheglspf spraying a cenentitious
conposition by preparing a cementitious mx and
conveyi ng the m x ®#o5d0sprday nozzle, there being added
to the m x at prep__g;ati on an adm xture as herei nabove
descri bed. The pr&po tions of the solids of the three
conponents in the adm xture are as follows: -

The polymers for use in this invention preferably have a weight-average molecular weight of

from 5000-50000, preferably from 10000-40000.

Typical examples of preferred polymers may be prepared by the reaction of
methoxypolyethyleneglycol-monovinyl ether, maleic 'anhydride, amine-terminated ethylene
oxide-propylene oxide block copolymer and acrylic acid. Examples of these materials and
their preparation may be found in International Application WO 00/77058 the contents of

which are incorporated herein by reference.

The invention also provides a method of imparting flow to a cementitious composition,

comprising the addition thereto of an admixture as hereinabove described.
The invention also provides a method of spraying a cementitious composition by preparing a
cementitious mix and conveying the mix to a spray nozzle, there being added to the mix at

preparation an admixture as hereinabove described.

The proportions of the solids of the three components in the admixture are as follows:
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30 WD 2004/ 024646 PCT/ EP2002/010045 7 linmts nore
preferred nost preferred Conponent 1 1-40 2-20 4-12 5
w@oomponsne 2 0-40 2-20 4-12 Conponent 3 5- 60 ROF/#P82002/010045

20-30 The adm xture will always contain a proportion

of water, and the adntxture\MII never be 10 100%
solids, as the "limts" and "nore preferred" col ums
woul d seem t gjfiggest 'xﬁorelfiﬁé‘t%h@&e HOWB M hrefeirB® .
skilled person will be able to deternine appropriate
conpositions in each case, by sinple experinentation.

The a Xt ur added cenentitio m xture at a

copigisibl” 1o e‘o‘@ 2. 0% %?%ferably frodian 81 eS8,

by wei ght solids on cenent. The adm xture according to
_this invention may be used in conjunctlon with all the
Comapengaht i onal i xt ur es?2@@ed in the sptdding of

cementitious conpositions, for exanple, the various

accel erators commonly added at the spray nozzle. The
Coraploriext 3ir e accebdi ng t o 140 20 i nventi aD-or ks wel |

with both the classic alkali types (such as

al um nates, caustic alkalis and "water glass") and

Thd i&ﬁtlﬁ&\“@ﬁnl%lm&é cdtAif a pasyvRtic bfwaby Bhd tHédmixture will never be
npound- based types. The adni xt ur e according to the

100i°/m véﬁl@ itiﬁh?J Hirnigy rand dmorepreferied” fiRlpmng 8/ oRKLRAIK fosh g asyis
posglmr C a T e a%{ugg §§Ig%)ﬁ il e alglg % &9{ 1h9 gﬁﬂigBHﬁQ E?mposmons n

prac having a ver

 eachichse, Bnéimpieasperitieatatiph. can be pr epar ed well in
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advance of use and stored for several mont hs w t hout
any segregation of ingredients. Mreover, it maintains

Thd Rirdix&k@Rladbdd ol atetﬁe%uueﬁvlﬁfx%?re GNP 6 ORGP 18100 , P#é¥drably from
in tunnel's, such as high tenperatures, on exposuré to

OS\AA@L&‘}hbymrg}!teQirds@mtqemat adm xtures are -no |-onger
stable. 30 The invention is further described with
reference to the foll ow ng exanpl es. WD 2004/ 024646

Thd4dhhiki2O26A1A0ERhis8nvdntianpla bk ussEpatojnotiordith all the
testing of an adm xture according to the invention.

5
conagntiga] adngixirgssusgd Bpike serappe et ﬁ?rﬁgmttwes FRPPRUioRy, for example, the
varﬁ)%ggﬁé%?e%térs REIABHLy bdEA-REHEBHS D241 TR WdmiRRQrP A bR to the

invention works well with both the classic alkali types (such as aluminates, caustic alkalis

and "water glass") and the newer alkali-free, generally aluminium compound-based types.

The admixture according to the invention performs at least as well as known fluidity-
improving admixtures. It has the additional major practical advantage of having a very long
shelf life. This means that it can be prepared well in advance of use and stored for several
months without any segregation of ingredients. Moreover, it maintains this stability in the
adverse conditions often found in tunnels, such as high temperatures, on exposure to which

many conventional admixtures are no longer stable.

The invention is further described with reference to the following examples.



water 36 parts 2-phosphonobutane-1, 2,4-tricarboxylic
acid 10 (50% aqueous solution) 7.8 parts citric acid

woneahygnate 7.1 parts 1. The material used iBCT/ERA02/010045

2453 L/ 44% ex Degussa. 15 This is added to a concrete
m x of the follow ng conposifgion at a rate of 0.7 %
solids on cenent: Portland cenent CEM 142.5 450kg/ n8
@ egate 0-4nmm 1165kg/ nB 20 4-8nmm 500kg/ nB having a
wat er/ cenent ratio of 0.435. As a conparison, there is
added to sanpl es of the same concrete m x the sane

PredditRBebn SR o &7 ke R R RS Svtoens v ) T

803 ex MBT (Schweiz) AG These m xes are tested by
means of (a) a flow table, and (b) spraying. The flow

5 An adgpKRIre SrePagsdby R theiglowg ComPYISIEN04/ 024646
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35

PCT/ EP2002/ 010045 9 Conposition GLENIUM of invention
T 803 Water/ cement ratio 0.435 0.441 Flow table
spread [poljimdrl{4432 agieoud sblufion)52 3 h 4D pafls bt weigt 47
Air content %3.0 2.6 For the spray testing, there is
added at"&¥e nozzle in both cases 7%2’3 ?ght on
cement QfpiRspliRBhRALd- Bl ARk AN Kighot crete

accel erator MEYCO(r) SA160 (ex MBT (Schweiz) AG  The
conpr es 5% agueospgelhlion) measured in a AMBPAEBty of ways

and overltﬂbﬁ&ﬁﬁq%toh%xgl%s and the 7.1 parts

The material used is "MVA 2453 L/44%" ex Degussa.

This is added to a concrete mix of the following composition at a rate of 0.7 % solids

on cement:

Portland cement CEM 142.5 450kg/m>

Aggregate 0-4mm 1165kg/m>
4-8mm 500kg/m’

having a water/cement ratio of 0.435.

As a comparison, there is added to samples of the same concrete mix the same proportion of
a high performance, commercially-available fluidising agent GLENIUM® T 803 ex MBT
(Schweiz) AG. These mixes are tested by means of (a) a flow table, and (b) spraying.

The flow table tests are as follows:
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5 results are shown in the follow ng tabl e:

Conposition GLENIUM of invention T 803 Conpressive.
wtaoangtche [ MPa] 3 min. (penetroneedl e)2 0.12 OPOBEPB02/010045

mn., () 0.18 0.09 15 mn. ( " ) 0.19 0.20 30 nin.

") 0.360.27 Ih (") 0.54.46 2 h ( " ) 0.90 0.68

4 h (" ) 2.70 * 0.90 1 d (na|I gun)3 17.5 17.1 28 d

o

U,Ul c) 441 4582 Hod an conpr essi ve
strength, in which COW@ %Pdﬁ 35%& I'S pushed into
conctete nd + he .\ 'ntvgn\ t 6 } i

ATy crre ATTOC an r] I S rreasur ed-
Wa@r/;qemmor 181 1ol Qfl\t)Alj sof t Iﬁ414;t erials. 3. A nethod

Flowable grreachg t&Rbr essi ve strenfith, in whjich a netal
1hnail is fired into|a2 concret54nd its penetration
2hmeasured. Syitable|f0r concreté2 at a ljater stage
3hafter settijng. 4. |A7nethod fp#9testingl conpressive
4hstrength, in which{ad5cylindricay core ijs drilled from

Air &onténthar denegogoncygige and tespgd on a festing

apparatus. This result had to be obtai ned by nmeans
of a nail gun, because the concrete is already too
For Iulza:r apra}otesii;g thiere ip @ddstdr ab tizeeuttizelerp bhthocas@7 % g wnigiaron cement of a

coniageighyra RO B Y SonsfRiPE MY PO SaTPb oottt s3Hvei) Ac.
TheSdoRfpiéseive \é@er?%@ws/rﬁeaé@&a iPeVaiEy Q0 3/a94 O Sver ﬂ&f&aﬁtl tines and the

strength dev ment of a concrete utilising the
resulig i o f“@léfthetﬂﬁ oylgdale: i nvention. Early strength

devel opment .is very inportant in spraying concrete

applications. 5 The adnmi xture according to the

i nventi on has perf or p@ampositiat act GLESTIUMS |conpar abl e
-with those of the hjghinp&itfoar mntgogomMmerici a

CoIpeSiveé?Strength | [MPa)

3 min. (penetroneedle)2 0.12 0.06

6min. (" ) 0.18 0.09

15min. (" ) 0.19 0.20

30min. (" ) 0.36 0.27

1h (") | 0.56 0.46

2h «¢" ) 0.90 0.68

4h (" ) 2.70 * 0.90

1d  (nail gun)® 17.5 17.1

28d  (core)’ 41.7 45.8

2. A method for testing compressive strength, in which a metal needle is pushed into

concrete and the resistance to its entry is measured. Suitable for relatively soft
materials.

3. A method for testing compressive strength, in which a metal nail is fired into a
concrete and its penetration measured. Suitable for concretes at a later stage after
setting. ‘

4, A method for testing compressive strength, in which a cylindrical core is drilled from
a hardened concrete and tested on a testing apparatus.

* This result had to be obtained by means of a nail gun, because the concrete is already
too hard to use the penetroneedle method. On the other hand, the comparative

example is too soft to allow use of the nail gun. This is an indication of the superior
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Exanple 2 10 Stability testing of the adm xture of
Exanple 1. Sanples of the adm xture are tested in a

woneitae4cdy fl ow table and for setting tinme. ThECT/ERZDA010045
is a 1:3 blend off CEM 142.5 Portl and cenent and CEM
-standard sand (according to 10DI N EN 196-1), and the-
adm xture sanples are added at a rate of 1% solids by
wei ght on 15 cenment. Sanples are.al sqg stored at. 20C,
30 P PO IGEH B FREToks VTGP g S HES e Present
N0 R RSitiof. B B bt Ide Pel bR A8 e Fery P Sdtdny it E}ﬁﬁ;fiﬁg t6tbrete
The actual test results are shown.in the follow ng
t agpplicaanpl e No. 1 2 3 4 Storage tine [days] 1 180
180 180 Storage tenperature C 20 20 30 40 WC 0.42
0.42 0.42 0.42 Flowtable [cmM 16.5 18.0 17.0 18.0

The hdnizitale ssedrtinggo thainvadion4290pd@ainate ciaramdrissies drigarable with
Erri : 92@ 8950 740 740 20 It can be seen that the

thosp of fheighoperfgrmapeq Prupergil mptesiRhnged. WD 2004/ 024646
PCT/ EP2002/ 010045 11 CLAIMS: 1. A fluidising
adm xture for use with sprayable cenentitious

Examplepgbsi tions, the admixture consisting of 5 (1)

- 2-phosphonobut ane-1, 2, 4-tricarboxylic acid; (2)
optionally, citric acid; and 10 (3) at |east one

Stabiiéth YésEih g A€ tevehiktuenofaxaipani cal | y- unsat ur at ed mono- or
di carboxylic acids, and characterised in that the
pol ynmer consists of a) 51-95 nole % of noieties. of

I - - R.- -
Sam% [@fl_tlf’e_ %ﬁ?@%ﬁg tes%gl:iﬁé'}%&@aﬁ‘: 6)% f%%;éb%d f&l_?ettmg%me. The
mortar is a 1:3 blend of CEM 142.5 Portland cement and CEM standard sand (according to
DIN EN 196-1), and the admixture samples are added at a rate of 1% solids by weight on
cement. Samples are also stored at -20°C, 30°C and 40°C for six months. At the end of the six

months, the admixtures remained visually unaffected. The actual test results are shown in the

following table:

Sample No. 1 2 3 4
Storage time [days] 1 180 . 180. 180
Storage temperature [°C] 20 - 20 30 40
Ww/C ' 0.42 0.42 0.42 0.42
Flow table - [cm] 16.5 18.0 17.0 18.0
Initial setting [min.] 500 450 400 330
Final setting [min.] 920 850 740 740

It can be seen that the properties are only slightly changed.
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la b Ic 20 wherein Rl= hydrogen or a C 1-20

al i phati c hydrocarbon residue; X=0a M -0-(Cm
wo200@pmeiR2, - NH (CnH2nD) n- R2, M = hydrogen, a PONBPDN2/010045

di val ent netal cation, an anmmoniumion or an organic

am ne residue; 25 a=0.5 or 1;;R2 = hydrogen, CI.20

al i phati c hydrocarbon, C5.8 cycl oaliphatic hydrocarbon
CL%[_MSP“ onal Iy substituted C6-14 aryl residue; Y= 0,

m= 2-4; and 30 n= 0-200 b) 1-48.9 nol e% of

moi eties of the general fornula Il WO 2004/024646

HO (C2nO)n-R2 1|

PCT/ 2002/ 010045 12
: gp%ﬁé}fl%? Raure fwmd@%&ya@f asmgptifippiGogipositions, the

hyda{dggﬁfu?@‘gbnmgngof: 0-3; and R2 has the neaning given
previously; c)

[llTaor IlIb R4 RR 210 -CHCG -CHCH -CHCH ST

oot spieEh ot e '”léﬁa@)y%wﬁ@ wR?

1-5 nmole % of noieties of Fornul ae

-CO [ NH (CH2) 3] S WRY

2) optionally, citric acid; and

3) at least one polymer derived from ethylenically-unsaturated mono-or

dicarboxylic aicids, and characterised in that the polymer consists of

a) 51-95 mole % of moieties of formula 1a and/or 1b and/or 1¢
00X A
_CH,—-CR- —CH,C _CH, —C —CH,
EOX H, O= =0
0).¢
Ia B Ic

wherein R'= hydrégen or a C ¢ aliphatic hydrocarbon residue;
X= 0y M, -O-(Cm HomO)s-R?, -NH-(CHymO)a-R2,

M = hydrogen, a mono-or divalent metal cation, an ammonium ion or an

organic amine residue;

a=0.5o0r1;

R®= hydrogen, Cj.5 aliphatic hydrocarbon, Cs.g cycloaliphatic hydrocarbon

or optionally substituted Cg.14 aryl residue;

Y= 0, NR%

m= 2-4; and

n= 0-200

b) 1-48.9 mole% of moieties of the general formula I1



20

25

30

-CO- O (CH2)Z WR7 20 -(CH2)i V-(CH2)Z CH=CH R2 COORS5
when S is - COOR5 or CO0a M U = -CO-NH, -0-, - CH 2

wW@2002024640NH- CO-, -0-, -OCHZ2 V =- O CO C6HA- CO- OPCDEP200¥/010045

25 CH3 CH3 W S - OSi 11 30CHr CH3 R4 =H

CH3 WO 2004/ 024646 .PCT/ EP2002/ 010045 13 RS = a C3-20
al phati ¢ hydrocarbon residue, a C5-C8 «cycloaliphatic
hydr ocar bon rgsi du r a C6-14 aryl residue; R6 = R2,
-CH2-CH WR2"C=CH T IJITTR4A RA S5 R7T = R, :
-[ (CH2) 3-NH], - CO- r RS O —(CHR)L. A D0- R34S 14
wherein r = 2-100 s1,2 z = 0-4 x = 1-150 y=0-15 15
d) 0-47.9 nole % of noieties of the general fornula

| Vaupdn! or g\ H};drogﬂ &'@1.5hliﬁﬂt1€|’ﬂydrocarbon;
p=0-3;and

R? has the meaning given previously;

¢) 0.1-5 mole % of moieties of Formulae IIla or IIIb

4 2 2
0 R &
—(IIH—(ll— —CIH"—"CH— —CH —“(IIH-
S T (CH2)Z ' \Y . (CHZ)Z
Illa IIIb

wherein S =H, -COOM, - COOR’ |
T = U'-(CH-CH,-O),- (CH,-CH,O),R®
H3

-W-R’
-CO-[NH-(CH,)3]s-W-R’
-CO-0-(CHg)W-R’
-(CH,),-V~(CH,),-CH=CH-R?
= . COOR® when $ is - COOR® or COO, M
U! = -CO-NH-, -O-, - CH, O- |
U%= - NH-CO-, -O-, -OCH,-
V =-0-CO-C¢H,4-CO-O- or -W-

(CH, | CH;

W= —-Si—O0|—Si—

R*=H, CH;,
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I I'1'1 COOaMCOXCCO 20 YIValVb whereina, M
X and Y have the significances herei nabove defi ned.

W@2002/02484d | ui di si ng adm xture accordi ng to cl apam/EpP20021010045

which a) the noiety is according to forrmula |la; RI,
R2 are independently H or 30 =@ M -0-(Cm
H2md)n-R2 M = H or a rmno or ?:ll val ent netal cation;
a= 1; Y= 0, NR2; /024646 CT/ EP2002/ 010045 14
me 2-3; and n= 20- 50 20 BPhajigs BéCPBCaF QretseHe R Cy-Ga

or CH3; and 5 p —C}Q'lohhpﬁatlctﬂ}@rdﬂéf&)tn%eéﬁu@mgh%yltr@mdue

formula Il a; =

. ,C00aM
U -(CH CH2-0O), (c¥|2-= H-Y CCIQQI
0O [ NH- (OR2) 3] s-WR? - 00 O )%rézm R4, R5 are
i ndependently H, CH3 R6 = CH U2-C=H 15 R4

RS ~R=R2, R%mfs)mmrcacczq
R4S

-(CHz)z-O-CO-§=jZH
‘ 4lg
wherein r=2-100
=1,2
z=04
x=1-150
y=0-15

d) 0-47.9 mole % of moieties of the general formula IVa and / or IV b:

'CH (l:H— — CH————-—-— CH_

COO.M C(?X / \ / \

[Va IVb
wherein a, M, X and Y have the significances hereinabove defined.
A fluidising admixture according to claim 1, in which

a) the moiety is according to formula Ia;
R', R? are independently H or CHs.
X=0, M, -O-(Cp H2,O)p-R
M = H or a mono-or divalent metal cation;
a=1;

Y=0, NR%;
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' 1 RAS-(CH2)Z OCOC-CH R4 S 20 wherein Ul =
-CO-NH, -0-, -CH20- 1 U2=- NHCO-, -0-, -OCH2- x

WE 2803646 y= 1-10; and 25 z = 0-2. 3. A fl ui dPST/EB2002/010045

adm xture according to claim2, in which a) the
NI ety is according to formulg la; 30 R =H R2 =
CH3;, X=0Ca M M= a nono-or divalent netal cation; WO
2004/ 4 /EP2002/010045 15 Y= O NR2; nF2; and
(531‘ﬁ 34?5? =H and p = 0; c) the noiety
|s acae#mm@otoforrrulallla; S=H -COCaM 10 T =
U-(CHCH-0),- (CHR-CHROYR6 CH3 -COO(CH2),,-WR7
R4, RS = H R6 = R2, -CH2-CH Uz- C=CH
b) R% R’are independently H or CH3; and

p=0-1

c) the moiety is according to formula IIla;
S =H, -COO,M, - COOR?
T = U'-(CH-CH,-O),- (CH,-CH,0),R°
Cu?
-CO-[NH-(CH,)3];-W-R’
-CO-0-(CH,),-W-R’
R*, R® are independently H, CHj;
R =R?, -CHz—(%H-UZ-(II=$H
R* R*S
R’ =R?, -[(CH,);-NH],-CO- c CH
R“ s
-(CH,),-O-CO- c CH
R4 s
wherein
U'=-CO- NH- -o- -CH, O-
U’=- NH- co- -0- -OCH,-
x = 20-50;
y =1-10; and
z=0-2.

3. A fluidising admixture accofding to claim 2, in which

a) the moiety is according to formula Ia;

R'=H;
R2 = CH3;
X=0,M;

M = a mono-or divalent metal cation;



15 RM R4 SRR, -[(CH2)3-NHs-COC=CH I I R4S

-(CH2),-O0COC=CHI | 20 R4S wherein U = -CO NH;
wo2604/024d6 CO-, -0-, -OCH2- x = 20-50; 25 y= 5-2OT/ER2002/010045

z =1-2. 4. Anethod of inparting flowto a

cenentitious conposition, copprising the addition

thereto of an adm xture according to any one of clains

§p 6 Iﬁrﬁbmet hod of spraying a cenentitious
conpo tron by preparing a cenentitious mx and

convewi 8Q; b N x to a spray nozzle, there being added
to the mx at preparat|on an adm xture according to
cl ai mafs 2

b) RLR® =H;and
p=0;

c) the moiety is according to formula IIla;

S =H, -COO,M
T = U'-(CH-CH,-O),- (CH,-CH,0),R®
¢
- -CO-0-(CH,),-W-R’
R*, R>=H;
Ré=R?, -CHZ-(,ZH-Uz-(‘3=$H
R* R'S
R’ =R?, -[(CH,);-NH];-CO- c CH
R"‘ S
~(CH,),-0-CO- C CH
R4 s
wherein
U' =-CO-NH-;
U%= - NH-CO-, -O-, -OCH,-
x = 20-50; |
y =15-10; and
2=12.
4. A method of imparting flow to a cementitious composition, comprising the addition

thereto of an admixture according to any one of claims 1-3.

5. A method of spraying a cementitious composition by preparing a cementitious mix
and conveying the mix to a spray nozzle, there being added to the mix at preparation

an admixture according to claim 1.



