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The cost-efficiency of the process results in particular from the rapid reaction times
associated with the short metering times. It is possible to run more batches per unit

40 time, with the result that substantially larger amounts of copolymers can be produced in
the corresponding plant



(1b) where 4 R3 is identical or different and is represented by H
and/ or a straight-chain or branched Cl- at al kyl group; n=0,1,2, 3 ‘
or4; R4 is identical or different and i3 represented by 8031 1,
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R is identical or different and is represented by H and/or a straight-chain or
branched C+ - C4 alkyl group;

Xis identical or different and is represented by NH-(CnHz,) where n = 1, 2, 3 or 4
20 and/or O-(CyHzn) where n = 1, 2, 3 or 4 and/or by a unit not present;

R2 is identical or different and is represented by OH, SOsH, PO3H,, O-POsH, and/or
para-substituted CsHs-SO3H, with the proviso that, if X is a unit not present, R2is
represented by OH;
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I'n general, the acid nononer used is nethacrylic acid, acrylic acid,
mal ei ¢ acid, maleic anhydride, a nonoester of naleic acid and a
m xture of a plurality of these conponeats. Depending on the pH, the
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according to o2l pf2 ghﬁwener al 15f ornul ae (Ha), (11b) and/or (11c)
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where

RS is identical or different and is represented by H and/or a straight-chain or
15 branched C+ - C4 alkyl group;

Z is identical or different and is represented by O and/or NH;
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where

Re® is identical or different and is represented by H and/or a straight-chain or
25 branched C1 - C4 alkyl group;

Q is identical or different and is represented by NH and/or O;

R is identical or different and is represented by H, (CyH2n)-SO3H wheren=0, 1, 2,

b

30 3 or 4, (ChHz2n)-OH where n =0, 1, 2, 3 or 4; (CyH2n)-POsH2 where n =0, 1, 2, 3or



EG 40)a -R 13 20where R10, R11 and R12 are in each case identical or
different and, independently of one another, are represented by H
and/ or a straight-chain or branched Cl-5Ca al kyl group; 25 E is
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counterions.
In general, a structural unit is produced in the copolymer by the reaction of the

polyether macromonomer, which structural unit is according to one of the general
15 formulae (lla), (Ilb) and/or (lic)

(lla)

20 where

R, R and R'2 are in each case identical or different and, independently of one
another, are represented by H and/or a straight-chain or branched C - C,4 alkyl
group;

25
E is identical or different and is represented by a straight-chain or branched C+ - Cs
alkylene group, a cyclohexyl group, CH,-CgH1o, CsH4 present in ortho-, meta- or
para-substituted form and/or a unit not present;

30 G is identical or different and is represented by O, NH and/or CO-NH, with the
proviso that, if E is a unit not present, G is also present as a unit not present;

A is identical or different and is represented by CxHax where x = 2, 3, 4 and/or 5
(preferably x = 2) and/or CH,CH(CgHs);
35

n is identical or different and is represented by 0, 1, 2, 3, 4 and/or 5;

a is identical or different and is represented by an integer from 2 to 350 (preferably



wher e R14 is identical or different and is represented by H

and/ or a straight-chain or branched Cl- C4 al kyl group; is identical
or different and is represented by a stlai ght-chain or branched C -
C6 15al kyl ene ArQjep. a cycl ohexyl group, CH2-C6H10, C6E14 present in
ortho-, neta- or pdra-substituted formand/or by a unit not present;
IS |denti cal or different and is represented by a unit not present,

0, NH and/ or R®isNdentivat dr differepiraodiis ceprdsainted By HE a straightsthbinretranched Cq

present, G is @8 BFRSECD-NS,, 3 H/&kbo%ﬁi!m present; Ais identical or
dlffere%}_| and (lﬁs l§'e|gre§ented % n 1-12, Where x = 2, 3, 4 and/or 5

and/ or 2CH(C6H5); 25n is |dent| cal or different and is represented.
by 0, 1, 2, Jllbu and/or 5; a is identical or different and is

r epr esent ed by an int eger 2 to 350; is identical or different
and is represented by a(r,mb)g n(@HZ)gr esent, NH and/or 0, 30 with the

proviso that if Dis a

esent: 0, 1, 2, 3 or 4 and ¢ =
0, 1, 2, 3 or 4, where i

r 4, and vmththe prowsothat f
is NH and/or 0: b = 0, % =0, 1, 2 or 3, where b + ¢c =2
or 3; R15 is i 'en |ca different and is represented by H,

a straight-chain or br anchqa‘d Cﬁ?-)_CA_@_k;dE_qung.,__%)NHZRwand/ or
COCH3; 7 R16 RL7

D

where

10
R is identical or different and is represented by H and/or a straight-chain or
branched C - C4 alkyl group;

E is identical or different and is represented by a straight-chain or branched C1 - Cs
15 alkylene group, a cyclohexyl group, CH,-CsH10, CsH4 present in ortho-, meta- or
para-substituted form and/or by a unit not present;

G is identical or different and is represented by a unit not present, O, NH and/or
CO-NH, with the proviso that, if E is a unit not present, G is also present as a unit
20 not present;

A'is identical or different and is represented by CxHa.x where x = 2, 3, 4 and/or 5
and/or CH,CH(CeHs);

25 n is identical or different and is represented by 0, 1, 2, 3, 4 and/or 5;
a is identical or different and is represented by an integer from 2 to 350;
D is identical or different and is represented by a unit not present, NH and/or O,

30 with the proviso that if D is a unit not present: b=0,1,2,30r4andc=0,1,2, 3 or
4, where b + ¢ = 3 or 4, and with the proviso that if D is NH and/orO: b=0, 1,2 or

3,c=0,1,20r3, whereb+c=2o0r3;

R is identical or different and is represented by H, a straight-chain or branched C;
35 - C4 alkyl group, CO-NH_, and/or COCHg;



18 (CRH2n)0 N(A0)aR19 (LO dP20 5where R16, R17 and R18 in each
case are identical or different and, independently of one another,
are represented by H and/or a straight-@hain or branched ClL - at

al kyl group;(ﬂa E is identical or different and is represented by a
strai ght-chai'n’or branched Cl - 06 al kyl ene group, a cycl ohexyl
group, CH2-C61-110 @and/ oy 061-14 present in ortho-, neta-or
para-substituted Rorm RI5A is identical or different and is
represented by ([C. H2x ereyx = 2, 3, 4 and/or 5 and/or CH2CH(C61-15);
nis identical |or Idiffdrent] and is represented by 0, 1, 2, 3, 4

and/ or 5; 20Liis ~dentical Jor different and is represented by C H2),
where x = 2, 3,\4 |and/ar 5/and/or CH2- CH( C6H5); ais

identical or differ@nt is represented by,an in er from2 to
S FerentSand T e

350; 25d is identical rent “and T's represent'€d? by i nt eger
from1l to 350; R19 is identical or different |and is represented by H
and/or a straight-chain or branched Cl - 04 alkyl groyp, 30R20 is
identical or different and is represented bﬁLﬁnaﬁde? a

straight-chain C1 - C4 al kyl group. As a rule, the polyether
nmacr onogoner d is a vinyl ether having preferably an 35 arithnetic
mean nunber o to 430 oxyal kyl ene groups. 8 Frequently, the vinyl

ether is present as al koxylated 1, 4-di hydroxybut - 1-yl vi nyl et her
havi ng pref erRiBIR and & inleaeh caseararidentichier differehttaad 36depexyentlyydf ene

groups. ~ another, are represented by H and/or a straight-chain or branched Cs - Cq alkyl
group;
10
E is identical or different and is represented by a straight-chain or branched C1 - Cg
alkylene group, a cyclohexyl group, CH»-Ce¢H1o and/or CsHs present in ortho-, meta-
or para-substituted form;

15 Ais identical or different and is represented by CxHxx where x = 2, 3, 4 and/or 5
and/or CH2CH(CesHs);

n is identical or different and is represented by 0, 1, 2, 3, 4 and/or 5;

20 L is identical or different and is represented by CxHxx where x = 2, 3, 4 and/or 5
and/or CH,-CH(CesHs);

a is identical or different and is represented by an integer from 2 to 350;
25 d is identical or different and is represented by an integer from 1 to 350;

R0 s identical or different and is represented by H and/or a straight-chain or
branched C4 - C;4 alkyl group, ’

30 R0 is identical or different and is represented by H and/or a straight-chain C+ - C4

- alkyl group.

As a rule, the polyether macromonomer used is a vinyl ether having preferably an
35  arithmetic mean number of 4 to 430 oxyalkylene groups.
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st ruct 80 al 28% GRIQ aftan{70tnvel Ycwfblad gcie manomep nestlaegether has begromaterahinof
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uni ts. Freguent sf er ent

present i nﬁ}&? 8%',8[ @gﬁerpB?rﬁ?ur?g 3539880%@8‘3'%@3 gal"?ﬁ%ﬁ ?a(??raﬁly rl@deesrC:
40 9 | n aBéficre e acidieopgreeds inatered it ansh2Q ol 49 e spreteralie 25 4e3YC, afiers
copol yner s néol @i Bey sadinohemehirétered inCalloheer Sasait@henetb@d ihat ent |y
hydraug £C blnders The copol yner according to the invention can al so
be use exanple (in particular in dewatered for as_an 5additive
f or cerrent NG00 thsnreggiadical PRIyraeriralinn imtiaraised isRcidO/fefOsmentaining
Port | and Ceadmtlmtlaior gystepowhich i< esmhtbggtherihieh a racﬁanh'g@lgeh@ tHeOreB&cing agent

illustrat egréfé}aBPrb%lr@eﬁrééént P\ethg‘ﬁbrm fso %f’r?é’lﬁ&ﬁt% (?gﬁv@aﬁ f%%%WS

3?n§’|ygtxhes?ﬁUE°§rf§&%9§fL%ﬂ%9gq° SR SabH L atvOr SH PTG RO e

oxi de @ t hhydraydnethgirsuiphineteyasowrbisyEcidartdérr)isasseabicrictd. al |y taken in
15a gl ass reactor - equipped with a stirrer, pH electrode and a

plurality RE afrﬁf%(,jth%eavduggés medium is present in the form of an aqueous solution.

In general, altogether at least 45 mol%, preferably at least 80 mol%, of all structural
35  units of the copolymer are produced by incorporation of acid monomer and polyether
macromonomer in the form of polymerized units.

Frequently, a chain-transfer agent, which is preferably present in dissolved form, is
passed into the polymerization reactor.

40
The invention also relates to a copolymer which can be prepared by the process
described above.



and were cooled to a starting polynerization tenperature of 20C
(initially taken m xture). In a separate feed vessel, 7.85 g of
acrylic acid were honogeneously m xed wigt h 2018. 08 g of dei onized
water. 1.52 g of nmaleic anhydride were then dissolved in this mxture
and 2.88 g of a 50% strength potassi um hydroxi de solution were added
(sol uti on A addition, the Bésesitt meamtidm relztest to dine ude drtikig gopolyroen asa Bidpersant
(commer ci afor@urﬁ{e%ﬁé bihdSH82REMO 8 TRERy AR df g})fﬁ%é. %%pblm%& rdf@&to
e B I a cool I ng;

prepared at, t. anme ti sol ytion [ stirrin

DT Por v 1ot B Bor lfE kb ksl ies St (b PeHiEprnEeRBIeq fadahas an

m xt ur ed and@ddiiemfopcementprodictien (griptingraiharhivaterceduosd'Somplde Potttandhe
remai ni ng 8éhBhts@h coMpPoditeicemenftyt, 0.3 g of 3-nercaptopropionic acid,
0.059 g of iron(l1l) sul phate heptahydrate and 0.45 g of hydrogen
peroxi de (50% strength solution in water) were added in succession to
t he initi allhg invaREM ifitacpe Hlestraied inHeoredetail hataw with esfergate toomorising

sol ution Aesmardplesl ution B to the stirred initially taken m xture was
begun, 4go0l ution A being added 35at a constant rate of addition of
98.0 g/h oyer,10 mn. Solution B was added sinultaneously at a
constant nEYEPPNGSX@PRSof 25.7 g/h until peroxide can no | onger be
found in the solution. 40 The pol yner sol ution obtained was then

adj usted t 5@ gR¥ldEibniSePwitdr Bn@9%b idt Qﬂgfbk?yb?%dhﬁgtmg{eo?ﬂ&@ﬁﬁi a8t of

10 Th d.vas. | | SF .

ol ut on- e el E PR e il bR E by e Gonhie Fare g eTa ity daken in
‘ol ar hRssa@lassheadi@payineed with astireo pHlestodetand auplirality op tseslideyices -

1.5; conversd aerd ctﬂ@rtaimghib% pmmﬁz&fon@%éraﬁﬁ&bf 20°EhitliptdkeRd
t enper at ur g, 6an) be chosen to be relatively high at about 20C, which

means a saving Of cooling tine in production. The production tines
are consi derably shortened by the short reaction/netering tinmes. It
i's possi bl & & ecparhtedead Vasghl, 38biglsf acoyiit abitisveré hbMeggHeddsIp imigdd\wieh a

hi gh pﬁ@dU@S.Oﬁ'ﬁdf@eloﬁiz@@%&?q.5 Bfrfigl‘érctank%/a%e wie EUPRE&ieliSn this
exanpl e Up t)g t he sztS of9 ggg/erl ng, of solutjon A at a constant

met eri ng r APEUS %@ﬂ aPU%gitrengil RekaspHE: hydiexids sQlptiongvels addedusl y
to the synfdotsios Aexanpl e descri bed above. Thereafter, the procedure
was as follows: the rate of addition of solution B was a constant 9.0

/h ' th ti i xt vas._ f f ide th
Jenat nder A kSR SRS ER O EhmbbidRpredEbrdn Bl
fol | owfhg FEE®IGCHPLY injvater wag picppred ag the samepfimg (solution B).

While stirring and cooling, firstly 15.2 g of solution A were added to the initially taken
mixture and then 0.9 g of 3-mercaptopropionic acid was added to the remaining
solution. '
30
After that, 0.3 g of 3-mercaptopropionic acid, 0.059 g of iron(ll) sulphate heptahydrate
and 0.45 g of hydrogen peroxide (50% strength solution in water) were added in
succession to the initially taken mixture. At the same time, the addition of solution A
and solution B to the stirred initially taken mixture was begun, solution A being added
35 ata constant rate of addition of 98.0 g/h over 10 min.

Solution B was added simultaneously at a constant metering rate of 25.7 g/h until
peroxide can no longer be found in the solution.

40  The polymer solution obtained was then adjusted to a pH of 6.5 with 50% strength
sodium hydroxide solution.



18 21 24 Solution A (g/h) 33.3 37.3 40 40 37.3 33.3 28,3 22.3 16.6 t
(mn) 27 33 39 45 Solution A (g/h) 11.3 4 1.3 0 The copol yner
obtai ned was present in a slightly yellgmsh solution which had a

| solids content of 47.Q0%. The wei ght, .aver, | ar mass of the ]
Copol yrer JES sttty ShisiRgd e Breaaiy P HEG: o ieh S0 tmyakt Paa solids
(det er ni ne@oBgntmE4RSYof TEPEpigBlakerageangisr mass of the coppphgmeas4Z 60Ty,
synthesi s getboniEparsyi V.8; oneaRicdYdetEhRinB@by FRiahs bf 8PN osynt hesi s
and conparative exanples were anal ysed by neans
5  The starting temperature can be chosen to be relatively high at about 20°C, which
means a saving of cooling time in production. The production times are considerably
shortened by the short reaction/metering times. It is possible to achieve high solids
contents of the product since a high product yield is obtained in a short time.

10  Comparative example
Up to the step of metering of solution A at a constant metering rate, the synthesis of the

polymer was effected analogously to the synthesis example described above.
Thereafter, the procedure was as follows:

15
- the rate of addition of solution B was a constant 9.0 g/h up to the time when the
reaction mixture was free of peroxide
- the remainder of solution A was added simultaneously according to the following
metering profile:
20
t (min) 1 o 3 6 9 12 15 18 21 24
Solution A (g/h) | 333 373 40 40 37.3 33.3 28.3 22.3 16.6
t (min) 27 33 39 45
Solution A (g/h) | 11.3 4 1.3 0
The copolymer obtained was present in a slightly yellowish solution which had a solids
content of 47.0%. The weight average molar mass of the copolymer was 46 000 g/mol;
the polydispersity: 1.8; conversion (determined by means of GPC) 81%.

25
~ Analysis of the copolymers from the synthesis and comparative examples:

The polymers from the synthesis and comparative examples were analysed by means
of size exclusion chromatography with respect to average molar mass and conversion
30  (column combination: OH-Pak SB-G, OH-Pak SB 804 HQ and OH-Pak SB 802.5 HQ
from Shodex, Japan; eluent: 80% by volume of aqueous solution of ammonium formate
(0.05 mol/l) and 20% by volume of acetonitrile; injection volume 100 pl; flow rate
0.5 ml/min). The calibration for determining the average molar mass was effected
using linear polyethylene oxide standards. As a measure of the conversion, the peak
35  of the copolymer is standardized to a relative height of 1 and the area of the peak of
the unconverted macromonomer/PEG-containing oligomer is used as a measure of the
_content of residual monomer.
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Comparative 595 | 46.5 32 24 19 3 57 33 20
example
Synthesis 60.5 | 515 34 24 21 35 | 58 38 20
example

The copolymers prepared by the process according to the invention show improved

water reduction - evident from the higher initial flow, but at the same time also

improved maintenance of consistency, which is attributable to the more homogeneous

distribution of the monomer units in the polymer chain. This is also supported by the
lower polydispersity of the polymer according to synthesis example 1 in comparison
with that of the polymer according to the comparative example, which is a further

indicator of a higher homogeneity of the polymer.




30 Mn O mn 10 mn 30 mn Conparative exanple 59.5 46.5 32 24 19 3
57 33 20 Synthesis exanple 60.5 51.5 34 24 21 3.5 58 38 20 The
copol yners prepared by the process accotding to the invention show

i nproved waight fgAdction - evident fromthe higher initial flow but
at the same tinme also 25 inproved nmai ntenance of consistency, which
is attributable to the nore honogeneous distribution of the nononer
units in the pBlogess foctheaimeparaiian éfs elpstymen ppsaniiechtibyoushepdrativarin a

Dorat or R BN PSR R parhEraoh R SRE o g
examl & wiFIge. L o&hedpe AR ToafELesPeas tairieidp TRORGGENGHRYoRAnY he
pol ymer.  polyether macromonomer, acid monomer, and water in the polymerization reactor, acid
monomer being metered from the metering device into the polymerization reactor, free
radical polymerization initiator being passed into the polymerization reactor before
and/or during the metering of the acid monomer into the polymerization reactor so that -
10 an aqueous medium in which acid monomer and polyether macromonomer are reacted
with formation of the copolymer by free radical polymerization forms in the
polymerization reactor, the molar ratio of acid monomer used altogether to polyether
macromonomer used altogether being 20:1 to 1:1, the molar ratio of acid monomer
initially taken in the polymerization reactor to the acid monomer metered into the
15 polymerization reactor being 10:1 to 1:10 and the metering of the acid monomer being
effected with the proviso that at least 70 mol% of the acid monomer metered in
altogether are metered in in the course of 5 to 19 minutes at a metering rate that is
constant or varies to a limited extent, metering rate which varies to a limited extent
meaning that the maximum rate of addition is at most a factor of 3 higher than the
20  minimum rate of addition.

2. Process according to Claim 1, characterized in that at least 85 mol% of the acid
monomer metered in altogether are metered in in the course of 7 to 17 minutes at a
metering rate which is constant or varies to a limited extent, a metering rate which

25 varies to a limited extent meaning that the maximum rate of addition is at most a factor
of 1.7 higher, preferably at most a factor of 1.15 higher, than the minimum rate of
addition.

3. Process according to either of Claims 1 and 2, characterized in that a structural
30 unit is produced in the copolymer by the reaction of the acid monomer, which structural
unit is according to one of the general formulae (la), (Ib), (Ic) and/or (Id)

(la) .

(1T
v




12 Patent clainms 1. Process for the preparation of a copolyner in
sem conti nuous operation in a polynerization apparatus, conprising a
pol yneri zation reactor connected to a m&ering 5device, in each case
acid nononmer being initially taken in the netering device and

pol yet her macr.ononomer, acid nonomer, and water in the polynerization
reactor, aci MMeShoner bei ng nmetered fromthe netering device into the
pol yneri zation reactor, free radical polynerization initiator being

passed into tH1gs RhtdEREI diflbreRNard iR ¢EsEPHEHINEIPL sHlghehdilEr
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met er eth i nt o R2hiwidébial gndiffereat arahis rearesantediby Of, $0:H, PO;H:; OP@IM), dnldior
met eri ng of S sHE e L i ity t i 2:at
| east 70 nol }%%ofg:ﬁﬂt a %rr%(?%rrem\?thﬁré% gﬁe’%git%gt’a' %(tc])%%tu ﬁéﬁgﬂaﬁ? gs’érrrlg’ﬁier'%d
inin the colP&S e§b¥§ 9 minutes at a netering rate that is
constant or varies to a linmted extent, netering rate which varies to
alimted ext(mat meani ng that the maximumrate of addition is at nost
a factor of 3 higher than the 20m_pinum 8ate of addition. 2. Process
according to Caiml, characterpzgd injjthat at |east 85 nol % of the
acid nonomer mnetered in aItogetheﬂ are |metered in in the course of 7

to 17 mnutes at a netering r chj nstant or varies to a
limted extent, a netering rat ich 25 vdries to a limted extent
nmeaning that the maxinumrate o dditijon 1 s at nost, a factor of 1.7

hi gher4s preferably at nost a factét of (Cpti5, hirgherR % han the m ni mum

rate of addition. 3. Process according to either of Clains 1 and 2,
characterized,in that a structural 30unit is produced in the

copol yner by iW(Eereacti on of the acid nononer, which structural unit
is according to one of the general fornulae (la), (Ib), (lc) and/or
(1d) (la) C R3@id¥ntical3r aiEeAt and is repreddntédby ﬂ%ﬂﬁoﬁé'st@fghﬁ&ﬁé‘i@bﬁmca

and i syg epr e%%]fcgg?%ﬁ@gg&(%{w% strai ght-chain or 5branched Cl-

al kyl group; tic ifferent and is represented by
NH (CnH2n) where n =1, 2, 3 or 4 and/or O-(CH2n) where n =1, 2, 3
or 4 and/or In=@ Ui Bondt present;

R# is identical or different and is represented by SOsH, POs;H,, O-PO3sH. and/or

25 CeH4-SO3H present in para-substituted form;
(Ic)
H RS
Shs
a O

V4
Z
3_0 where

R?® is identical or different and is represented by H and/or a straight-chain or



10R2 is identical or different and is represented by OH SO3H, PO3H2,
0- PO3H2 and/or para-substituted C6H4-SO03H, with the proviso that, if
Xis aunit not present, R2is represeni‘bd by OH (Ib) 15 111

4 where brancheB&i-C.i MeNbicgep! or different and is represented by
H and/or a straight-chain or 20branched C1 - Ca alkyl group; n = 0,
1, 2, 3 or 4 R4 is identical or different and is

represent ed BRisstmiicalrugiifferers and -eprasented bysvard/ar BB3H present in
para-substituted form (Ic) \\10 30where RS is identical or

di fferept and(ldgs represented by H and/or a straight-chain or 14

branched G t al kyl group; %l IS d’@lenti cal or different and
is represented by 0 and/or NH, 5(1d) \
Y
—C S——0
Q OH
R7
where
10 R¢ is identical or different and is répresented by H and/or a straight-chain or

branched C1 - C4 alkyl group;
Q is identical or different and is represented by NH and/or O;

15 R is identical or different and is represented by H, (CnH2,)-SOsH where n =0, 1, 2,
3 or 4, (CqHan)-OH where n =0, 1, 2, 3 or 4; (ChH2n)-POsH, wheren =0, 1, 2, 3 or
4, (CnHzn)-OPOsH2 where n= 0, 1, 2, 3 or 4, (CsH4)-SO3H, (CsHa)-PO3H,, (CeHa)-
OPOsH; and/or (CnHam)e-O-(A'O)q -R® where m=0,1,2,30r4,e=0, 1, 2, 3 or 4,
A’ = CyHax where x” = 2,3, 4 or 5 and/or CH,C(CeHs)H-, o = an integer from 1 to

20 350 with R?® identical or different and represented by a straight-chain or branched
C1 - C4 alkyl group.

4. Process according to any of Claims 1 to 3, characterized in that the acid
monomer used is methacrylic acid, acrylic acid, maleic acid, maleic anhydride, a
25 monoester of maleic acid or a mixture of a plurality of these components.

5. Process according to any of Claims 1 to 4, characterized in that a structural unit
is produced in the copolymer by the reaction of the polyether macromonomer, which
structural unit is according to one of the general formulae (lla), (lib) and/or (lic)

30



where 10R6 is identical or different and is represented by H and/or a
straight-chain or branched Cl- C4 al kyl group; Qis identical or
different and is represented by NH and/t6 0O; 15R7 is identical or
different an ”.F represented by H, (C, 1-12n)-303H where n = 0, 1, 2,
30r4,(0Mr$4Mvmeam1=ﬂ,l,& 3 or 4; (CnH2n)-PO3H2 where n =
0, 1, 2, 3 or 4, (COF12n)-0RO3H2 where n= 0, 1, 2, 3 or 4,
(C61-14)-S03H, (C61-/14)|- PO3HK2, (C6H4)- OPO3H2 and/ or

(Cr,,H2me-0- (A 0 =0, 1, 2, 3or 4, e=0, 1, 2, 3 or
4, A = Cx.H2x- wherie ¥* =2, 3/ 4 or 5 and/or CH2C(C6E15)H, a = an
integer fromlto 20350 |wi.th|R9 41 dentical or different and represented
by a straight-chai n or RorandBgldsQ——640 at-kyE—groBp—(A@), PrRCEsS
according to any of Clains 1 to 3, characterized in that the aci d
nmonomer used i s nethacrylic acid, acrylic acid, nmaleic acid, nmaleic
anhydri de, a M8 noest er of mal eic acid or a mxture of a plurality
of thes® conponents. 5. Process according to any of Clainms Ito 4,

char act eri zedgb IR Bay R SbIMELYH ése#&@r&icél%r%ﬁf@% I‘Eg%,i @c{e&%ﬁ?ﬁ@&?&féﬁ?[

by the reacti ontof t he F{)ol t her rrac%)(()rmno,rre !
i s accor di ng 38NERAGIEAR Hianggr asirgight-ehayy or branched Gurdllkyl
(11c) 30 159aum) 10 RR 12 CnH2n) OEG AO0) 8-R 13 where 5 R10, R11 and

R12 are in each case identical or different and, independently of one

anot he are ent ed,. H_and/or _a straight-chain or pranch a
e ey o R & il PR RprRaier B tteSabicfai oe Brapgest G- by
a strai ght - clENSIIrevRRayelghexy! gsipaCkyCele, Gibueseat inyarihoh ensth- or
group, CF12- Gata-3UiktituGEd folrht gptis aninitindt prekés; , Neta- or
para-substituted formand/or a unit not present; Gis
identical or different and is represented by 0, NH and/or CO-NH, wth
the 15provi s& tridgnticpkorglifferent andis repgesepeddy?, Niband/opCONY, wislethe as
a uni t1hot presdsd thatl (-E BEO)nit riet Brasent, deintalsoadresent dé & fuait ast prasshti s
represented by H, a straight-chain or branched Cl

A is identical or different and is represented by CxHax where x = 2, 3, 4 and/or 5
(preferably x = 2) and/or CH,CH(CsHs);

20 'n is identical or different and is represented by 0, 1, 2, 3, 4 and/or 5;

a is identical or different and is represented by an integer from 2 to 350 (preferably
10 - 200); ‘

25 R is identical or different and is represented by H, a straight-chain or branched C;
- C4 alkyl group, CO-NH_, and/or COCHj;

(1b) 5
AN
(CHy)y, (fHZ)c
(T T >
R™  (CyHap) 0—E——G——(A0);—R '°
30 ’
where

R is identical or different and is represented by H and/or a straight-chain or



- G4 alkyl group, CONH2, and/or COCHs; (11b) \ (CH2)b(CH2)O0 \Cl)
R 14 where 1 5 c¢cnH2nOEG (A0)3-R R14 is identical or different and is
represented by H and/or a straight-chait6or 16 branched Cl- at al kyl

group; is idgghifdlcQrn 4%['3{)5(:?{0_%81 and is represented by a

strai ght-chain or branc C6 al kyl ene group, a cycl ohexyl
group, CH2-C61-110, C6H4 present in ortho-, nmeta- or _
5par a- subst i tlnissderftioahoraiiftbrent aoy isreprésentedtbypr stedgiit:chainsr betechéd &l - 0%

1o ot Aol bt LI e BTG o

he_proviso that., iT E is.a unit nc
presentas a ‘fﬂe{?'tsuﬁ%'tﬁﬁq @@rﬁnfﬂol@yﬂ it WOEBFﬁSFEtaI or different and is
represented by a, H2, where x = 2, 3, 4 and/or 5 and/or CH2CH(C61-15);
n is identica ividestichl & Edreitthdiis rappdscRtRItyesluRyné prdsen? 0 NH 4nd/or

d/or 5; 15 @nigyi i . i nt.and is represented by an .
"t eger 1 rom SOp 3B SR RS Sl Pf b Sert GG aRE bibeRathrnl
by a unit not"PPESEARE, NH and/or 0, with the proviso that if Dis a
unit né® present b =0, 1, 2, 3 or 4 and ¢c =0, 1, 2, 3 or 204, where
b+ ¢ = 3 or &isigddicdl dritifdientRing Ve Rprddifted'dy GH,. S 3194 of 4QngRy3 O
1, 2 or

and/or CH2CH(CeHs);

n is identical or different and is represented by 0, 1, 2, 3, 4 and/or 5;
15

a is identical or different and is represented by an integer from 2 to 350;

D is identical or different and is represented by a unit not present, NH and/or O,

with the proviso that if D is a unit not present: b=0, 1,2,30r4andc=0, 1, 2, 3or
20 4, where b + ¢ = 3 or 4, and with the proviso that if D is NH and/or O: b=0, 1, 2 or

3,c=0,1,20r3,whereb+c=2o0r3; |

RS is identical or different and is represented by H, a straight-chain or branched C,
- C4 alkyl group, CO-NH, and/or COCHj;

25
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30 where

R6, R1” and R8 in each case are identical or different and, independently of one
another, are represented by H and/or a straight-chain or branched C1 - C4 alkyl

group;
35



3, ¢ =0, 1, 2 or 3, where b +c =2 or 3; RI5 is identical or
different and is represented by H, a straight-chain or branched Cl1 -
at al kyl group, CO NH2, and/or COCHs; 2% (11c) R1617 C C R1(Cr1H2n)

OEN( AO aR 19 I fl?g,.g j h . cas: i i cal
or different Eﬁsa&)eriﬁﬁ e edr?fe L%nggregn%%eﬁggtﬂﬁgr%@hé%ﬁ%ﬁrogégaﬁkg%% °
and/ or a str & gHfineHaY aoqyc@ ﬁgyéﬁ@d’pé"'z' 0 @ANAr Cgilppigsent{ry ofthg-g meta-
i dentical or afipefeeswhstitutattiorms; r epresented by a strai ght-chain or
branched Cl1- C6 al kyl ene group, a cycl ohexyl group, CH2-C61-110

and/ or HA pfesent. in ortho-, ta-or r.a- stituted faqr IS
Ment1 car - or errarentoralie'ey apdls Folise By PR Wi it & Fandfrss,
4 and/or 5 arffdér GHLEKCEBH5); n is identical or different and is

represented by 0, 1, 2, 3, 4 and/or 5; 10L is identical or different

and i s represputediby CdterdMShE i<rebietentdd b ’l?,cié%{4%ng[2)q%or
als |§en%|cgi or 8. fog

CH2- CH( C6Hb) ; rerit”"and 1S represented
by an integer from2 to 350; 15d is identical or different and is
represédt ed Hyisadentinéley@diffeferdmmd isorepelentBd ByiGHi e g &l 2, 81 4 dhfifoesent

and is represgpigtHYcH@Rnd:or a straight-chain or branched d - C4
al kyl group, 20R29 l-ipzs }:q‘(o(l%ng)lf cal or different and is represented by H

and/or a straight-chain C - C4 al kyl group. 6. Process according
to any of C & isgdantical®r diffeserdend s represented xtantinteggrdtore £ e B50;
macr onononer used is a vinyl ether having preferably an arithnetic

mean 'nng‘o er OJ is‘*de%%cél%r%ﬁ%r&ﬁ%ﬂh]@/l]e‘s&%eﬂtggwsah integer from 1 tq 350;

R is identical or different and is represented by H and/or a straight-chain or
branched C, - C4 alkyl group,

20 R0 is identical or different and is represented by H and/or a straight-chain C1 - C4
alkyl group.

6. Process according to any of Claims 1 to 5, characterized in that the polyether
macromonomer used is a vinyl ether having preferably an arithmetic mean number of 4
25 to 340 oxyalkylene groups.

7. Process according to Claim 6, characterized in that the vinyl ether is present as
alkoxylated 1,4-dihydroxybut-1-yl vinyl ether having preferably an arithmetic mean
number of 7 to 300 oxyalkylene groups.

30
8. Process according to any of Claims 1 to 5, characterized in that the polyether
macromonomer used is alkoxylated isoprenol and/or alkoxylated (meth)allyl alcohol
and/or vinylated methylpolyalkylene glycol having preferably in each case an arithmetic
mean number of 4 to 300 oxyalkylene groups.

35

9. Process according to any of Claims 1 to 8, characterized in that the aqueous
medium is cooled during the reaction.

10. Process according to any of Claims 1 to 9, characterized in that an H,Oo-
40  containing redox initiator system is used as the free radical polymerization initiator and
the pH of the aqueous medium is 4.6 to 14.0 and the temperature of the aqueous
. medium is 5 to 50°C before the acid monomer is metered in and the pH of the aqueous



7. Process according to Claim6, characterized in that the vinyl
ether is present as al koxylated 1, 4-di h%:qojlr oxybut - 1-yl1 vinyl ether
havi ng preferably an arithnmetic nmean number of 7 to 300 oxyal kyl ene

Char net er i poguncis 48 582 Snd MBS Ak el hiEBiki 8 2Bip 70'G e,
i sopr enol 3%‘%‘?’ ogl Oasl(cii,c?ﬁpﬁﬁm%ﬁ@g%%cﬂ%ﬂtogﬁggrh@s %?r?ﬂ/'%efte’i?grilrﬁfl at ed

nmet hyl pol yal kyl ene gl ycol having preferably in each case an
ari t hmeti c1freanPrucabeacotdidg tooCI3RY 10)amatdeydrzae irdhatps temSeraftfO6aHE

accordi ag ; i I 8 } i t aus
medi um TS %@“gfﬁﬁ "%ﬂ"? B/ afc pref IS T 285, sblire BB o WioRINGOES
of O ains MEFred inang e tepperatyre af the apueeisipeBumind i 4R qi prgfaraliyR5 to
initiator 894, efter 0 ced oaithetdei hoe@neradétesdd ip altygathdraatibesn niitdreatinr
and the pH of the aqueous nediumis 4.6 to 14.0 and the tenperature
of the aquegus diumis tp 50C hefore the acid nononer is netered
in and the?%H of 'TRE® a‘&ﬁ&’é%ﬁ%% Iy 0 i 19 04 clarpefezesl In it fhidree radical
t enper 4@ ur eolymerization dnitatosusedds amHQ2/FESOo-cpoinidg redox Ditiatxr &y stent Wiich
aci d nononRrused tededitbriwithad ﬁe@g@h@agem,ameb@&rbirr@ég%hﬁsreré?ablgEeiné’b&%ﬁ%in

accordi ng I cterized in the t erature of the 5
aqueous. el ofactfm SUBKRE dRontiti b ARl e LTRRRBasR 28,
mononer i sIRREEMeRItioh 24dron2-surhasatpanetic anid, shdiuadudouymetdinem i s 20
to 49C, pr efiphiabieyastoriioad@@ndf iseascobicatide of the aci d nonomer

met eregsin altogether has been netered in. 12. Process according to
any of C ai lto 6, characterized in that the free radical

10pol yneri igfl ohrqcﬁ?? ?%ﬁob‘g”%goe"i‘j“yicg Claimegloe TRedtatacterizeddn HighHierasuerus
initiator gpgdiueniswinéssnt insthe faroh ¢fegeueeus solufiora r educi ng agent, the
reduci ng agent preferably being present in the formof sodium

sul phite, djsodiumsalt of 2-hydr -.2- sul phi nat ogceti ¢ acid,

di sodi um sg{l't OFP“E?W/%?CS& ngtos%]ypogﬁ%{?%a@@t@caﬁ‘?‘%‘?”?gdﬁ‘ ﬁmt altogether at
hydr ox3%ret leapedumplie. raeferabhsaideast 80 awl%. afall struciusal aisitoeithe capdlymendre
13, Pr ocesspadacsdibnigicbportivn of adil aiommiet and Eoly@thér’f maErBoA8Hel iR tha &rm

t he aqueou&&gf}h’ I esent in the formof a aqueous solution. 14,
Process accor ngﬁ%elg%g% of Clainms Ito 13, characterized in that

al together at 20 least 45 nol % preferably at |east 80 nol % of all

st ruct ural 18ni t Brookss aecocdipgtoyargrof @laimpricd Udechdrycténvearim aahicaginof

aci d o] S50 g il I | zed

uni ts.n%1]5.nﬁ%? oces&ﬁg‘)coﬁ%?g%ﬁ%&gﬁ%ggﬁ%HgisgﬁlgsﬁO?@q%%s%ﬁé%gﬁéeri zed
in that a BCAXPRIZBBPIEYer agent which is preferably present in

di ssolved formis passed into the polynerization reactor. 16.

Copol yner whi cBos@ymbewRitrBan 86 p@ba?é!ﬁoﬂh@‘b@@c‘és@%ﬁr@h@%) &y &M)aits 1 to

Cains Ito,45. 30 17. Use of a copolyner according to aim16 as a
di spersant tor hydraulic binders and/or for latently hydraulic
bi nder 39

17.  Use of a copolymer according to Claim 16 as a dispersant for hydraulic binders

and/or for latently hydraulic binders.



