28FEB2007 WD 2004/ 024646 PCT/ EP2002/ 010045 | FLUI DI SI NG COVPOSI TI ON Thi s
i nvention relates to the spraying of cenmentitious conpositionszﬂ?g iﬂm7

adm xtures for use in such spraying. 5 The spraying of cenenti 5
conposi t ivMA200(24646s concrete is regularly used in a nuPGCEEP3002/010045
applications, nost notably in tunnelling. It is a requirenent that such
conpositions be able to be easily conveyed (usually by punping) to a spray
nozzle. This can be achieved by the addition to the cenentitious
conposition that i's to be pumRedMSING RIGMPOSIAioN he ni x stage, 10 of an
adm Xture which confers inproved fluidity of the mx. There is a

cansi derable variety of such adm xtures known to and used by the art.

the " corteweRiSHyelald o P BHVEL Locheh Ui bt ple %ﬁ?&?ﬁﬁ%ﬁﬁ?&e Sr o

pr ovi desmauéﬁgyr@ylﬁg ng 15 adm xture for use with sprayabl e cenentitious
conpostions, the adm xture consisting of (1) _
2- phosphonobut ane-1, 2, 4-tricarboxylic acid; (2) optionally, citric acid;

d 20 - f |
oo or T PhayBhoy ﬁegﬁgé‘?ﬁ‘?ym&?q‘*‘f?ﬁ S UELEN BB GR e PIPERMRBASE |
of a) EaprEat'rm‘s en@ét abtablyi 1attumrellufg ftas zmd:qaurémemrtﬂﬁtmuch bompddmond toe able GOX
SCH2 - 2LH O= =0 OX 30 wh R 1=
i ogerPEsRsiLy convegs vl o AT HEJ0 2 5BE ROZLR TS cands achigyed by theyy

H2nO) n- %dltloﬂﬁb mﬁlﬁo@co%i%-ﬂlgﬂ t@gau}ﬁped a.nd sprayed, at the mix stage,

10 of an admixture which confers improved fluidity of the mix. There is a considerable variety

~of such admixtures known to and used by the art.

It bas now been found that an especially effective admixture may be prepared by the

combination of particular selected components. The invention therefore provides a fluidising
15 admixture for use with sprayable cementitious compostions, the admixture consisting of

¢)) 2-phosphonobutane-1,2,4-tricarboxylic acid;

(2)  optionally, citric acid; and

20
(3)  at least one polymer derived from ethylenically-unéatxrated mono-or
dicarboxylic acids, and characterised in that the polymer consists of
a) 51-95 mole % of moieties of formula 1a é.nd/or 1b and/or 1c
25
COX
—CH;-CR'- —~CH; — L —CH, —C —CH,
iOX H, O= =0
0).¢

30 Ia Ib Ic.

wherein R = hydrogen or a C 1.5 aliphatic hydrocarbon residue;
X= 0, M, -0-(Cry HoO)s-R?, -NH-(CriH2,0)s-R2,
CONFIRMATION COPY
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or 1; R2 = hydrogen; Cl-20 aliphatic hydrocarbon,

hydr ocar ix@noobomeaeopt i onal |y substituted C6-14 aryl

M = hydrogen, a nono-or
dival ent netal cation, an amoniumion or an organic amne resg ﬁEI?ZUUﬁ:O. 5
C5_s cycloaliphatic

I eSPOTEP20¥Z010p45NR 2;

2-4; and n= 0-200 to b) 1-48.9 nol e% of noieties of the general formula I
-CH2 - cRB3 ( H2)r O -(Cn2nmMOC R2 11 1b wherein R3 = hydrogen or Cl-5
al i phatic hydrocarbon; p = 0-3; and R2 has the neani ng given previously;

20 c) 0.1-5 ol e % of \iehiogsy qugﬂmi@eﬁt@lagga&gh}&

-CHCH -CHCH ST (CH); V(CH2), Ilta Il

er el

ﬁ“’gg’éi%ﬁ‘! iQ‘éé%FM .

e
I

COORS T = U - (qH CH2- @ganic@atite @s@@EYR6 H3 - WR7 30 - CO- [ NH ( CH2) 31$- W R?

a=05o0r1;
R? = hydrogen; C.p aliphatic hydrocarbon, C5.§ cycloalipha;tic hydrocarbon
5 or optionally substituted Cg.;4 aryl residue;
Y= 0, NR%
m= 2-4; and
n= 0-200
10 b)  1-48.9 mole% of moieties of the general formula II
—CH, _CR_
(CH)F —— 0~ (CuHamO)W R? -
II '
15 . .
. wherein R? = hydrogen or C,.s aliphatic hydrocarbon;
p=0-3;and |

R? has the meaning given previously; .

20 ¢) 0.1-5 mole % of moieties of Formulae Il or IlTb
K R il
—"CllH—"(Ii— —CI‘H—CH"' —CH —(ISH—
S T (CHy); \Y% (CH,),
fla _ b
25

wherein S =H, -COO.M, - COOR?

T = U'-(CH-CH;-O),- (CH>-CH,0),R®

HJ
-W-R’
30 -CO-[NH-(CHa)3]s-W-R’
-CO-0-(CH,),-W-R’
-(CHy),-V~(CH,),-CH=CH-R?

- COOR’® when S is - COOR’ or COO, M



-COO0(CH2)= WR7 -(CH2)2-V-(CH2), CH=CHR2 - COORS when S is - COORS or
COO3M 28FEB2007 WD 2004/ 024646 PCT/ EP2002/ 010045 3 U = -%é\lg:%m&, - CH
2 0- 2= - NHCO, -0-, -OCH2 V =-0OCOC6H4-CO-0- or -W 5 Si-0O
Si 1 CH3W0 200824640 R4 = H, CH3 RS = H, C3-23 al phati c PQUERZ@2/HIN4Y esi due,
CS-C8 cycloaliphatic hydrocarbon residue or C6-14 aryl residue; R6 = R2,
-CH2-CH U2-C=CH 15 R R4 S R R2, -[(CH2)3-NH,COCCH R4 S -(CH2)z70 CO
Ha 20 whereinr = 2-100 s=1,2'" x =1-150 y = 0-15 z=0-4 25 d) 0-47.9
nmol e % of noieties of the ge@egatotl@g_,rrubq_\@ﬂgﬁcj [/ or IVb: - CHCH= - CHCH

U%= - NH-CO-, -O-, -OCH,-
V =-0-CO-C¢H4-CO-0O- or -W-

5 . (_CH3 h CH,

W= +Si—O0}—Si—
| |

(CH; J: CH;

10
| R*=H, CH;
R’=H, C3-zq alphatic hydrocarbon residue, Cs-Cs
cycloaliphatic hydrocarbon residue or Cé-14 aryl residue;
R°=R?, l-CHz-('JH-U2-|C='CH
15 . ~R* R'S
' R'=R?, -[(CH2)3-NH],-CO-('3=(|2H

RS
-(CHz)z-O-CO-§=EH
4
20 wherein - r=2-100
s=1,2 |
x=1-150
y=0-15
z=0-4
25 :
d) 0-47.9 mole % of moieties of the general formula IVa and / or IVb:
CcoOoM COX C C
30 O% | \\ Y/ \ 0]
IVa IVb

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



I 111 COOMCOX~C~\/ C\ O 30O0OYIValVb wherein a, Egzﬁé@n?d Y
have the significances herei nabove defined. 28FEB2007 WO 2004/Z 0

PCT/ EP2002/ 010045 4 In a preferred enbodi nent of the invention, the

pol ymer ™m0 2ioapm6deri sed as follows - any noiety or grPOPEP200%@rd4s n t he
pol ymer description herei nabove and not specifically nentioned in the

foll ow ng enbodi nent is absent fromthg enbodi nent, and any.nunerical val ue
not specifically nmentioned remains unaltered fromthat of the pol yner

descri pty j Y i [ j : f L la, R, R
ar e i naepaRateri EUREHRKELofibe ki, Blobol Indds g teigA g RV 45

nono- or nabietyloe grouppresentiatthe polymerdescivptiad, haxgipaboverand n8t speeificaly 20- 150; 15

o%cor i eprBed R igaine Spbediinen ¥ sp @ oM B Srublaifent 3 BB Rty
( CH2- CHu R6t sp@b%g@%eﬂﬁbﬁéﬂﬁhﬁ]n% uMdIRfed frbfa that(dEhike golwr& destipfith RS are

i ndependently H,
5 hereinabove;

a) the moiéty is according to formula Ia;
R', R? are independently H or CH,
X= 04 M, -O-(Crm HznO)oR?

10 M = H or a mono-or divalent metal cation,
a=1;
Y=0, NR?;
m= 2-3; and
n=20-150;
15

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

¢) the moiety is according to formula Illa;
20 'S = H, -COOM, - COOR’
T = U'-(CH-CH,-0),- (CH,-CH,0),R®
ot
-CO-[NH-(CH,)s]-W-R’
-CO-0-(CHa),-W-R’

25 R* R®are independently H, CHj;
R¢=R?, -CH;-(EH—UZ-([‘F(I‘,H
R* RS
R =R% -[(¢H2)3-NH]S-CO-(IZ=(IZH
‘ R*S
30 -(CHz)z-O—CO-CI=CIH

R*S



R6 = R2, -CH2-5HU2-y=~-H R R S R7 = R, -((CH2)3-NH s COC=CH R'S 30
-(CH2)Z O CO- C=CH R' S 28FEBzCOD7 WD 2004/ 024646 PCT/ EP2002/0100f13 g
wherein U = -CONH, -0-, -CH 2 0- W= - NHCO, -0-, - FEBI4g. 5 v
= 1-10; ¥WQ200468646 * | n a further preferred enbodi nent PCT/RB2002D1904H i S
characterised as follows - any noiety or group present in the description
of the preferred enbodi nent herei nabovg and not to specifically nmentioned in
the following further preferred enbodi nent is absent fromthe further
preferred enmygdidignt, and any nunerical value not specifically nmentioned
remains unaltered from that of t he preferred enbodi nent description

her ei nabove; a) the noiety il ae@GleHﬂgOt oCHayOula la; 15 R =H, R2 = CH3;

X= 0a M M= a nono-or dival t ctl Y=0, NR2; 20 n2; and n =
25-50; b) R2, R3 = H and pcrlgg&) ,-OCH;-

"x = 20-50;
5 y=1-10;and
z=0-2

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 o
10 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;

a) " the moiety is according to formula Ia;
15 R'=H; |
| = CH3,
X=0,;M; .
M = a mono-or divalent metal cation;
Y= 0, NR?;
20 . m=2; and
-n=25-50;

b) R%,R’ =H;and
p=0;
25
c) the moiety is according to formula Illa;
S=H, -COO.M;
T = U'-(CH-CH;-0),- (CH,-CH,0),R°
CIJH3
30 -CO-O-(CHy),-W-R’
R, R°=H;
R =R, -CHz-gH-Uz-ﬁ:H
R* R'S



c) the noiety is accord| ng to formula Mp; S H -COCaM T =

U -(CH CH2-0), (CH2-CH2OyR6 CH 30 -CO-O(CH2)Z WR7 R RS=H:7 8 RBB 20R2,
-CH2-CH WU2- f =CH R4 R4S 28FEB2007 WD 2004/ 024646 PCT/ EP2002/ 010045 6 R
CP 30044640 C=CH | | R4 S (CH2):-O CO C=CH 5PRI/EPFHRIOMNOAS (s =
- CO- NH-;

R21 '[(

Typi cal

anm ne-term nat ed

U2= - NHCO, -0-, -OCH2- x = 20-50; 10y = 5-10; and z = 1-2. The
polymers for use in this invention preféerably have: a wei ght-average
nol ecul ar wei ght of from 5000-50000, preferably from 10000-40000. 15

exanpl es of preferred polyners may be prepared by the reaction of

met hoxypol yet hyl egfg__lsﬁ L(C?:@%w 4:9%{](2‘% mal ei ¢ anhydri de,

I nternational Application WO 00/ 77058 the contents of 20 which are

i ncor por at ed hereirn by{CHekd)-€€2-€=Ckhe invention al so provides a nethod of

f

inpartjng flow to a cementitiouspegnposition,

10

15

20

25

30

wherein
U' =-CO-NH-; ,
U= - NH-CO-, -O-, -OCHj-
x = 20-50;
y=5-10; and
z=1-2.

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:

e oxide bl ock copolymer and acrylic
aci d. Exanples of these materials andg*gheir preparation may be found in



conprising the addition thereto of an adm xture as herei nabove described. 25
The invention also provides a method of spraying a cenentitiou @;l tion
by prepari % cenmentitious mx and conveying the mx to a spray nozzl e,
there beiWQ2¥4#845460 the mix at preparation an adm xtUIPé?Té?st@fﬂé'Mébove
described. The proportions of. the solids of the three conponents in the :
adm xture are as follows: 30 28FEB20077 WO 2004/ 024646 PCTI EP2002] 010045 7
limts nore preferred nost preferred Conmponent 1 1-40 2-20 4-12 5 Conponent
2 0-40 2-20 4-12 Conpolmaits 3 5- 6fhoidpréferie@- 30 Thwstastefextedr e Wi || al ways
contain a proportion of water, and the adm xture will never be 10 100%
solids, as the "limts" and "nore preferred" colums would seéem to suggest
i's possChmBenerpyever, '{3g skillegoperson will bgjable to determ ne
appropriate conpositions in each case, by sinple experinentation. The

adm xture is added to a cerrentitious m xture at a rate of fromO0.2-2.0%
prefer fro 15 0.5 0 8% by i ght solids cenent. The adm xture
accord? l'tngmf |s i nven |on nmay be\ﬁﬁsed in conj u%'rcllzi on with all the

convent i onal adm xtures used in the spraying of cenentitious conpositions,
for exan& the_ various accel erat ors commonly added at the spray nozzle.
The admi &empeneator di ng>08 t he 2019-A%ention wor k304811 with both the classic
al kali types (such as alum nates, caustic alkalis and "water glass") and
the newer alkali-free, generally alum ni um conpound-based types. The

adni xt ur Eheadnixtliregilt alwalge cbmaiaratpropnrp&m 6Hwatsr, ahd Itlmhmamrwe/h]ll néxger lbaown
fluidity I’OVIn ures. |t eaddltlo ma racti cal
advant’%gboofg 3}‘%\%’)&@ n{BEP %qunlci)lf‘@n’fﬁ’f%‘ {o[s,qg §t4S can be

pr epar edpdgible, H!aw%de&aﬂfe%kﬂfedtp%ﬁsoamll% abRdo HOemiRE S ﬁﬂopnaﬁ%%ownbﬁ@mt any
segregation of ingredients. Mreover, it maintains IS stabil'ity 1n the
adver se esh@asei by\simpie expefimentation. tunnel S, such as high tenperatures, on
exposure to which many conventional adm xtures are no |onger stable. 30 The
invention is further described with reference to the foll ow ng exanpl es.

The admixture is added to a cementitious mixture at a rate of from 0.2-2.0%, preferably from

15 0.5 - 0.8% by weight solids on cement.

The admixture according to this invention may be used in conjunction with all the
conventional admixtures used in the spraying of cementitious compositions, for example, the
various accelerators commonly added at the spray nozzle. The admixture according to the

20 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 tybes.

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
25 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.

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



28FEB2007 WD 2004/ 024646 PCT/ EP2002/ 010045 8 Exanple | Preparation and
testing of an adm xture according to the invention. 5 An adm Xib”g i@?
prepared by m xing the foll ow ng conponents pol ynmer (44% aqueou & BLZ on)'
50 partsWO20802646 water 36 parts 2- phosphonobut ane- 1PCT/ZP2002/0800450XY! i C
acid 10 (50% aqueous solution) 7.8 parts <citric acid nonohydrate 7.1 parts
1. The material used is "MA 2453 L/44% ex Degussa. 15 This is added to a
concrete mx of the follow ng conposition at a rate of 0.7 %solids on .
cenent : ERekbleand cement CEM | 42.5 450kg/ nB Aggregate 0-4nm 1165kg/ n8 20
4- 8nmm 500kg/ 8 having a water/cenent ratio of 0.435. As a conparison, there
is added to sanples of the sanme concrete m x the sanme proportion of 25 a

o v PrRefiAf o SAERELPLn R BaoMife jo e BABERCOCT () A low table,

and (b) spraying. The flow table tests are as follows: 30 35 28FEB2007 WO
2004/ 024646, PCT/ EP2002/ 010045, 9.  Conpositi on GLENI UM of invention T 803
Vat er A EBrAGRIXMER 1S Propazegpygmixing the follpWing cemppreaiy [ cni

polymer (44% aqueous solution)) - - 50 parts by weight
water 36 parts
2-phosphonobutane-1,2,4-tricarboxylic acid

10 (50% aqueous solution) 7.8 parts'
citric acid monohydrate 7.1 parts

1. The material used is "MVA 2453 1L/44%" ex Degussa.

15 This is added to a concrete mix of the followihg composition at a rate of 0.7 % solids
on cement: ’
Portland cement CEM 142.5 450kg/m’
Aggregate 0-4mm 1165kg/m’

20 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
25 ahigh 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:

30

35



| h 52 54 2 h 50 52 3h4749 4 h 45 47 Air
there is added at the nozzle in both cases 7% b)Z&/\EE W7 on

spray testi

cenent of a

ng,

comerci al | y-avai |l abl e shotcrete accel erator,

(ex MBT (VER2RUSI0MGING,

t abl e:
m n.

co

ntent % 3.0 2.6 For the

MEYCO(r) SA160

The conpressive strength is neasBCE@lPROOZImOMﬁi ety of
ways and over different tines and the 5 results are shown in the follow ng

Conposition GLENNM of
(penetroneedle)2 0.12 0.06 6 mn.

I nventiorp T 803 Conpressive.
(") 0.18 0.09 15 min.

Strength [MPa] 3
() 0.19

0. 20
) 2.70*

O0m

0.90

n. (ﬁ' )
1d (na|

Jo6 0.2
| gun) 30

Cdrﬁbdsltlon)

ntidn 1

LENIN©
T30 (co

h () 0.90 0.68 4h ( "
fe )4 41.7 45.8 2. A nethod

for te
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e STl

L43,5 TTT Wi

Br et
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H47ested o

ed. Suitable for
[ i ng conpressive strength,
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after setting. 4. A
a cylindrical core is
n a testing apparatus.
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This reg

SAlir coftat t 0 be

d¥] ai ne

g.

by neans

af6 a nai |

gun, because the concrete

i s al ready

conpar at ive

too hard to use the penetroneedl e nmethod. On the other

hand, the

For the spray testing, there is added at the nozzle in both cases 7% by wei ight on cement of a
commercially-available shotcrete accelerator, MEYCO® SA160 (ex M:BT (Schweiz) AG.

The compressive strength is measured in a variety of ways and over different times and the

5 results are shown in the following table:

Composition | GLENIUM
: of invention T 803

Compressive. Strength | [MPa]

3 min. (penetroneedle)’ 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

10 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

15 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



exanple is too soft to allow use of the nail gun. This is an indication of

t he superior 28FEB2007 WO 2004/ 024646 PCT/ EP2002/ 010045 10 earlgl strength
devel opnent of a concrete utilising the adm xture of the pregefME 08 ent i on.
Early st MWhowodedel opnent is very inportant in sprayi nNBCTERA0DW045
applications. 5 The adm xture according to the invention has perfornmance
characteristics conparable with thoseof the high performance comerci al
material. Exanple 2 10 Stability testing of the adm xture of Exanple 1.

Sampl es of t ). e al i o t by fl.ow table and for
setting ti m?ﬁﬂ;ﬁgfgrﬁgﬁﬁf ?quqegpifagg%nlc%ﬁ%q% SIXC%{}F fﬁ'ﬁ?’guﬁo% YRF*®enent and
CEM st andar dimventior(. Baclgrstengh doveldyrerdthé 439 ihportanth sjieyiagebxdretee sanpl es
are added at a rate of 1% solids by weight on 15 cenent. Sanples are al so
stored at 208PPIEEEOBINd 40C for six months. At the end of the six nonths,
the adm xtures remai ned visually unaffected. The actual test results are
shown in the following table: Sanple No. 1 2 3 4 Storage tine [days] 1 180
. 1805 TheadBixturagecardimgdo ghelineentiofhagperfimaice sha@dderisBicOcetipdiable wathd2 Fl ow

tabl e [ﬁ{% %{5 5 iL .0r 7.0 18.00 érnj}ia setting mn. 500 450 400 330 Final
setting I %‘56‘%‘5@ G ARAFFOIR R R seen that the properties are only
slightly changed. 28FEB2007 WD 2004/ 024646 PCT/ EP2002/ 010045 11 CLAIMsS: 1.

A fluidising adm xture for use with sprayable cenentitious conpositions, the
adni xt uE&amp st i ng of

10 Stability testing of the gdmikture of Example 1.

Samples of the admixture are tested in a mortar by flow table and for setting time. The
mortar is a 1:3 blend of CEM [42.5 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

15 cement. Samples are also stored at 20°C, 30°C énd 40°C for éix 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
W/C ' 0.42 0.42 0.42 0.42
Flow table - | [em] 16.5 18.0 17.0 18.0
Initial setting [min.] 500 450 400 330
Final setting {min.] 920 850 740 740

20 It can be seen that the properties are only slightly changed.



5 (1) 2-phosphonobutane-1,2,4-ticarboxylic acid; (2) optionally, citric
acid; and 10 (3) at |east one pol yner derived from et hyl eni ca}z IB)F @rggEt ur at ed
nono-or di carboxylic acids, and characterised in that the polymer consists
of a) SWOYOHBIE46, of npieties of fornula |a and/ or | bPEHEPEO2PWO45 OX
--CH2 -9R - -CH2= - =CH2 - - 2 OX H2 0==0 OXlalb lc 20 wherein R 1=
hydrogen or a C 1.20 aliphatic hydrocanpbon residue; X=0Ca M -0-(Cm

H2nD) n- R2, - NH (CH2nD) n- R2, M = hydrogen, a nono-or divalent netal cation,
an anMmoIrguANeN or an organic amine residue; 25 a=0.5 or 1; R2 = hydrogen,
Cl1. 20 al i phatic hydrocarbon, C5.8 cycloaliphatic hydrocarbon or optionally
substituted C6.14 aryl residue; Y=0, NR2;, m=.2-4; and 30 n= 0-200 b)

1-48.9 6F 2004/ 024646
PCT/ EP2 2/ ofggﬁgm‘ éh‘ﬁﬁﬁ‘%&ﬁ’e“sgQ\gﬁ’(%%’jagtf%k‘?&%ﬁﬁé%f‘s % WMherein R3 =
hydr ogen or Gdnfixtate qnaisting bfy dr ocar bon; 5 0-3; and
5
¢)) 2-phosphonobutane-1,2,4-tricarboxylic acid;

2) optionally, citric acid; and

10 ?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 1¢

15 - ‘ 6).¢ :
—CH,—CR-~ —CHr—C — _CH, -C —CH,
iOX H O= =0
0).¢
Ia ‘ Ib Ic
20
wherein R'= hydrbgen or a C 1.3 aliphatic hydrocarbon residue;
X= 0, M, -O-(Cr HomO0)a-R?, -NH-(CriHzmO)a-R?,
M = hydrogen, a mono-or divalent metal cation, an ammonium ion or an
organic amine residue;
25 a=0.5o0r1;
R? = hydrogen, C.y9 aliphatic hydrocarbon, Cs.g cycloaliphatic hydrocarbon
or optionally substituted Cs.14 aryl residue;
Y=0,NR%;
m= 2-4; and
30 n= 0-200

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



R2 has the nmeaning given previously; «¢) 0.1-5 nole % of noieties of
Fornmul ae I Tla or IIIb D4 J2 D2 10 -CHC CH-CH- -CHCH S T 1EREp 2087 (CH2) z
Mo IlIb wherein S = -C0aM - COORS . 15 T = U -(cjHCH2-0) x
( CH2- cH20YQ: %6/021%6 VVR? CO[NH—(CH2)3]3 WR? coo{’@m)w R00450
-(CH2)z- V- (CH2) CH=CH R2 COORS when Sis - COOR5 or COOO M U = -CO NH,
-0-, - CH2 OU2=- NHCO, -0-, -OCH21YV =-0COC6H4-CO O or -W 25 | CH3
CH3 | WSi - OSi- 30 LCH3 CH3 R4 = H, CH3 28FE92007 WD 2004/ 024646
PCT/ EP2002/ 010045 13 @, = C3- 20 al phatl ¢ hydrocarbon residue, a Cs-C8
cycl oal i phatic hydrocar bon r%{due or a -14 _ar ILesi due; R6_= R2,

n .

- CH2- CH U2- C=CH | R4 R4 (CmH2m II
wherein R? = hydrogen or C,.s aliphatic hydrocarbon;
5 p=0-3; and

R? has the meaning given previously;

c) 0.1-5 mole % of moieties of Formulae Illa or IIIb

R’ K R
10 —CH—C~ ~—CH——CH-  ~CH——CH—
S T (CHy); V— (CH,),

Illa IIb

wherein S =H, -COOM, - COOR®
15 T = U'«(CH-CH,-0),- (CH-CH,0),R®
H3
-W-R’
-CO-[NH-(CHy)3}s-W-R’
-CO-0-(CH,)W-R’
20 -(CH,),-V-(CH,),-CH=CH-R?
= .- COOR® when S is - COORS or CO0, M
U' = -CO-NH-, -O-, - CH; O-
U= - NH-CO-, -O-, -OCH,-
'V =-0-CO-CgH4-CO-O- or -W-
25
(CH; | CH;
W= ﬂ-sli—o ———Sli—

30 kCHJ Jr CH;

R*=H, CH,



5 R =R, -[(CH2)3-NHS-COCCH R4S -(CH2):-OCOn Il 10 wherein r =
2-100 s=1,2 z = 0-4 x = 1-150 y = 0-15 15 d) 0-47.9 a8 EERPYF noieties
of the general formula IVa and / or IV .b: - CHCH - CHCHI | I I 20
COOaM COVQRW@#0346¢8 0 |Va | Vb wherein a, M X and Y haVeTERZOZOYN#S i cances
her ei nabove defined. 25 2. A fluidising adm xture according to claim1l, in
which a) the noiety is according to fosmula la; R, R2 are independently H
or CH3; 30 X=08 M -0-(CmH2.0)0 -R2 M= H or a nono-or dival ent netal
cation; a= 1; Y= 0, NR2; 26FRA200T Ondaidatit/ydwettonpGSIQuERADOD/ 010045 14
in= 2-3; and n= 20-150; b) R2, R3 are independently Hor CH3;, and 5 p =
0-1; c) the noiety is accor dFyejoaliphatés hydrecarbararesidue or a Ce-)4 aryl residue;

RS =R? -CHz-(IZH-UZ-lC=CH

R* R Is
5 R’ =R? -[(CH,);-NH],-CO-C=CH
ke
-(CHz)z-O-CO-§=EH
- 4
10 wherein r=2-100
s=1,2
z=0-4
x=1-150
y =0-15
15

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

0k T R
COOM COX C C
20 a . o/ N Y - \ 0
IVa IVb
wherein a, M, X and Y have the significances hereinabove defined.
25

2. A fluidising admixture according to claim 1, in which

a) the moiety is according to formula Ia;
R!, R? are independently H or CH;,
30 X= 0y M, -O~(C H2n0)n-R?
M = H or a mono-or divalent metal cation;
a=1;
Y=0, NR%;



S=H -C00aM - COORS T = U -(CHCH2-0 1- (CH2-CH20 YR6 729 FERI3007
-CO[NH(CH2)3]5-WR7 -COO0(CH2)Z WR R4 =H CH3;, R H R = R2,
-CH2-5H WU2- r =YH 15 RR4 S, -[(CH2)3-NH 5 CO C=CH R = I 4 S
- (CH2) . - VeAPUMREP4RAS 20 wherein U = -CO-NH, -0-, - Z’C;”%Z""bﬂ’é""-‘@mco,
-0l-, -OCH2- x = 20-50; y = 1-10; and 25 z = 0-2. 3. A fluidising adm xture
according to claim2, in which a) the Woiety is according to fornmula |a; 30
R =H R =CH3;, X=0a M M= a nono-or divalent netal cation; 2 8 FEB
2097 WD 2004/ 02&64B3Pad EP2002/ 010045 15 Y= O NRz; :

n= 20-150;

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

c) the moiety is according to formula IIla;
S =H, -COO,M, - COOR® .
T = U'-(CH-CH,-O),- (CHz-CHZO),R‘
10 (‘:H3
-CO-[NH~(CH,)3);-W-R’
-CO-O-(CHy),-W-R’

R'=H,CH; - -
R’=H;
| Ré=R?, -CH;—C[‘H-UZ-(F=(|?H
15 R* R'S
R'=R?, -[(CH2)3-NH]5-CO-(|3=(|3H
R*S
-(CHz)z-O-CO-CI=C|H
R4
20 wherein B ,
| U' = -CO-NH;, -0, -CH O-
U?= - NH-CO-, -O-, -OCH-
x = 20-50;
y = 1-10; and
25 z=0-2.

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

a) the moiety is according to formula Ia;
30 R'=H;
R?=CH;,
X=0, M;

M = a mono-or divalent metal cation;



m=2; and n = 25-50; 5b) R2Z, R83=H and p=0; <c) the noiety is
according to fornula Illa; S=H -CocaM 10 T = U - ( CH CH2- 0} B (FERZIEH20) yR6
CH3 -COO(CH2))2-WR R RS=H, R6 = R2, -CH2-CH U2-?=?H 15 R4 R4 S R = R2,
[ (CH2) 3- N HOFBE4SCH | | RAS - (CH2)z-O-CO- C=CH 20 R RCTEPOPN04T =
-CO-NH; U2= - NHCO, -0-, -OCH2- x = 20-50; 25y = 5-10; and z = 1-2. 4.
A net hod of inparting flowto a cenentitsious conposition, conprising the
addition thereto of an adm xture according to any one of clainms 1-3. 30 5.
A et hod of spraykm@ NRYenentitious conposition by preparing a cenentitious
m x and conveying the mx to a spray nozzle, there being added to the m x
at preparation B At ure accor di ng to claiml.

n=25-50;
5 b) R%LR® =H;and
p=0;

c) the moiety is according to formula IIIa;
S =H, -COO,M;
10 T = U'-(CH-CH,-O)x- (CH;-CH,0),R®
éH3
- -CO-O-(CHy),-W-R’
RY, R’ =H;
6 = 2 - - _ 2_ —
R® =R, -CH,-CH-U*-C=CH
15 R* R'S

R'=R?, -[(CHz)s-NH]s-CO-(|J=(|:H
R*S
-(CHZ)‘z-o-co-c|=c|H _~
20 R*S
wherein A
U' =-CO-NH-;
U?= - NH-CO-, -O-, -OCH,-
x = 20-50; |
25 y = 5-10; and
z= 1-.2.

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.
30
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.





