1. " .Gaft polymers of ketone-al dehyde condensation and co-
- condensati on products The present invention concerns graft polyners of

r

ket one- al dehyde condensati on products and co-condensation products and/ or
t he nonoval ent or pol yval ent netal conpounds thermfsheeths ¢nCRbpladed on

t hereof and the use thereof. Ket ore-lal-dehyde con

co- condensati on products have | ong been. known. Thu r- soluble
condensati on products of cycl oal kanones and for nal he use of
sodi um sul phite as a substance introducing acid groups are descri bed for

exanple in DE-AS 23 41 923. However, a_seriqus di sadvantage of_ these
condensatlonGEPSGuPPQYF§th9¢rkPGﬂmFﬁéﬂﬁﬁpygﬁaSPP#F?saﬁ#PH #Re COsult t hat

their range of uses is greatlyohdénd£fion predwdtglensation products of
al dehydes and ket ones containing acid groups according to DE-CS 31 44 673

and co-condensation products according to DE-OS 33 15 152 and the netal

compounds ofnLNEaEsLRE" 1ROHERRA! LONCBLALUGLEBCRA1 dhld! B DEaDBNIS 29 008

have a good Se pr can be use
t hi ckeners, aléebndeonoagensgtlgorpaoduqtg audspersandsneatdenlocculat|ng

agents for ﬂaaa%ssxaa?sf» thEemB%GKQHI-\tPBPdBSiy{?EQaﬁ{:tinéiaﬁre not opti nmum
in sone field use, therefore, the object of the present

i nvention tﬁ°ﬂBBPP95tﬁEeESPSmetHPdEﬁ9€E°EBHHeF§8¥Fﬂﬁ and EBe Eﬁﬁdensétlon
products anghép@ofietal conpounds thereof in-

Ketone-aldehyde condensation and co-condensation .
products have long been known. Thus, readily water-
soluble condensation products of cycloalkanones and
formaldehyde, with the use of sodium sulphite as a
~substance introducing acid groups, are described for
example in DE-AS 23 41 923. However, a serious
disadvantage of these condensation products is their low
thermal stability, with the result that their range of
uses is greatly limited.-

The condensation products of aldehydes'and ketones
containing acid groups according to DE-0S 31 44 673 and
.co—-condensation products according to DE-0S 33 15 152
and the metal compounds of these (co-)condensation
products according to DE-OS 34 29 068 have a good
thermal stability. Although these products can be used
as thickeners, retention agents, surfactants, -
dispersants or deflocculating agents for aqueous
systenms, the relevant product properties are not optimum
in some fields of use.

It was therefore the object of the present invention to
modify the ketone-aldehyde condensation and co-
condensation products and the metal compounds thereof in



-~

- 2- such a way that the performance characteristics of the correspondi ng
derivatives are further inproved. Thi s object was achi eved according to
ihe invention by the provision of graft polyners of ketone-al dehyde
condensati on and co-condensati on products and/or the nonoval ent or

pol yval ent netal conpounds thereof, whiZh-are characterized in that the
condensati on product consists a) of symetrical or asymmetrical ketones
with aliphatic, araliphatic, cyclic or aromatic hydr ocar bon

residues with at | east one non-aromatic residue, , h), and¥ hyde of
the formul a ENCHHE W@ |that, the @erformance ??9£ﬁfﬁﬁgkﬁ$ ogen or
an al i phati ¢ corresporditplderivaititiid Gre fimitdiedc alproveesi due and c¢) if

desired, of acid groups, preferably carboxy, sul pho, sul phani do,
sul phoxy, sul phoal kyl am ne or sul phoal kyl oxy groups, on whi ch ani onic

d/ -1 QRle t1 Qs t fted.
't has ntadpil B SR Wi YRE dBRA R RS MR B ©
i nfl uenced i rkhe prestifsiomuofharait galiyrens afe ketliananaldahvseaur at ed
MONOMers ont @ dridfe e P MR T4 Uhd¥riitGich YrddiRvE adld /R ds

t her eof . The parent structures of the graft polyners_ according t
moH%valent or polyvalent meé%l coﬂ%a&éds thereof, J%lé%

are characterized in that the condensation product

consists

a) of symmetrical or asymmetrical ketones with
aliphatic, araliphatic, cyclic or aromatic
hydrocarbon residues with at least one non-aromatic.
residue,

b) an aldehyde of the formula R-(CHO),, in which n =1
to 2 and R can be hydrogen or an aliphatic,
araliphatic, aromatic or heterocyclic residue and

c) 1if desired, of acid grouﬁs, preferably carboxy,
sulpho, sulphamido, sulphoxy, sulphoalkylamine or
sulphoalkyloxy groups,

on which anionic and/or non-ionic and/or cationic
unsaturated monomers have been grafted.

It has in fact surprisingly turned out that the
properties can be influenced in a specific manner by
grafting the relevant unsaturated monomers onto the
(co-)condensation products or the metal compounds
thereof.

The parent structures of the graft polymers according to
the invention consist of ketone-aldehyde condensation
and co-condensation products and/or the monovalent or
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‘the invention consist of ketone- aldehyde condensatlon and co- condensati on
products and/or the nonoval ent or -3 -

pol yval ent netal conpounds thereof, as descrlbed for exanple in DE-OS 31 44
673, DE-OS 33 15 152 or DE 'OS 34 29 068. The ketones used here are
symmetrical or asymmetrical conpounds-vdt+ aliphatic, araliphatic, cyclic
or aromati c hydrocarbon residues with at | east one non-aromatic residue,
the total nunber of carbon atons and heteroatons in the ketones preferably
being 3 to 12. Suitable aliphatic residues are stralght chai ned or

branched, unpgl¥valentsmetale compornasathexesd aady desetildess foxch as for

cxaTpl o et Mhanileun piien) o o T nes & Tortoxam o ferr] - or
exanpl e benzyl aor ene
[erg?-naphth§p Qﬁdpﬁrgpepéﬁ gﬁb#ﬁ °nesTH§eﬁegﬁﬁ€%a65ns %ﬁp ne or
nmor e substituenESymm@tnicaﬂomompmuﬁds aittho alipthatiy, akha&phaaﬁgayl or

| k - b atic
Fes dues ar o oabaten B2 RETHE IR Ry oshErets Feliiedr Wit 88, AedBt .
exanpl es of baeonoﬁﬂamdma$uMstwﬁdﬂ@¢,akhph&ptalra@mbeESOSrGamemoxyacetone,
di acet one a'ﬁ%@ﬁ% A %kﬂ%gd%%@ﬁ%a he k%f%ﬂgkeg?gkeiﬁhﬁge

unsaturated ali phatic residues are vin one

x1 de and
phor one, an §?a%BPeSﬁﬂtﬁéﬂGhéél@@ﬁFan ﬁgiéP&F|ﬂﬁ&tﬁ@rﬁéghﬁué§%¥§e
benzyl acet ongr ®rxamehed,ounsatuiated hhdclbﬁ—btferamyduatu@ateay@dmdﬁxanone

d I t d I f ket
cet ophenone BRI SRR AHGR, A8 £ HOMELS. BebrY | ECAY denHERYar & he for mul a
R—(C}K»[err]1snbutudseetunpomuaﬂlphamhncke51daes are2 fard eRamplieydr ogen, an
al i phati c, %hh%ab&:c gx%h 1C a?ltd NFbRaRILC ek 1hGRLIUE 230, e total

nunber of carbon atons
example a- or B-naphthyl and preferably phenyl

The ketones can also have one or more substituents such
as for example amino, hydroxy, alkoxy, acetyl or alkoxy-
carbonyl groups. Examples of ketones with saturated
aliphatic residues are acetone, methyl ethyl ketone and
methyl isobutyl ketone, examples of ketones with
substituted aliphatic residues are methoxyacetone,
diacetone alcohol and ethyl acetoacetate, examples of
ketones with unsaturated aliphatic residues are methyl
vinyl ketone, mesityl oxide and phorone, an example of
ketones containing araliphatic residues is
benzylacetone, examples of ketones with cyclic residues
are cyclohexanone and cyclopentanone and examples of
ketones with aromatic residues are acetophenone and
4-methoxyacetophenone.

Suitable aldehydes of the formula R-(CHO), are those
compounds in which n is 1 to 2 and R is hydrogen, an
aliphatic, araliphatic, aromatic or heterocyclic residue
and the total number of carbon atoms and heteroatoms
'prefefably assuming a value of 1 to 11. Aliphatic
residues are in particular alkyl residues, preférably
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preferably assumng a value of 1 to 11. Aliphatic residues are in
particul ar al kyl residues, preferably having 1 to 6 carbon
.atonms, such as for exanple nmethyl, ethyl, propyl, butyl etc.. The aliphatic
resi dues can al so be branched or unsaturated (such as for exanple vinyl).
Aromatic residues are for exanple a--o# ferr]-naphthyl or phenyl and

het erocyclic residues are for exanple furfuryl. The al dehydes can al so
have one or nore substituents such as for exanple am no, hydroxy, alkoxy or

al koxycar bonyl groups and/or also if desired, the acid groups present in
the condensd3GHPrbdtrt%. cﬂ*&%‘hy%’é%n‘% tFRGh, 23S 50k %t‘r%lél‘%/ﬁéygr oup,

namely in raiﬁyliplwo%ly Asly¢E Setdl. ke mpmhclﬁeéﬁdwé§0cmssi ble to

use the | ower satur% %&é?‘ih des s%%?% %‘??l}getﬁ%gf acetgl dehyde in

their pol ymtge RS
al dehydes witinyk) urAstauatic pl'esld:uessamesolarezémplmlod-emrie (or

par af or mal d ( ) .
Exanpl es of %I@hﬂfwﬁw&} %’E?Hgé aﬁér%?gdc g{%p%@%%aérlg%%ﬂgs are
met hoxyacet aemg/b@ fgrfmrhbxypr opi onal dehyde and acetal dol. Exanpl es of

al dehydes wi th unsaturated aliphatic residues are acrol ein and
crot onal dehyde. Exanpl es of al dehydes with araliphatic residues are

phenyl acet aligdysird sl e e -a DO hve | sledyste . mdp@ st Diuentiehydes with

aromatic or hetheroc i C re3|€ues are th al dehy furfurol and 4-
met hoxyf ur f (FHF" "’P—%r P HF ’Sf’di%ﬁ&?@% can be used as

di al dehydes. amewd:dsbxymLel |g;rqups |zmdmt )ahmzfrf adrhsyimeﬂad e tdeidl dehyde.
TF desi rod, TOUFH FRefaiy fn G 002y S5t Ol Prodafeen RagiygEp Lo can
sul pho, with more than one aldehy e group, namely in partlcular
dialdehydes can also be used. It is also possible to use
the lower saturated aldehydes such as formaldehyde or
acetaldehyde in their polymeric form (paraformaldehyde
or paraldehyde). Examples of aldehydes with saturated
aliphatic residues are formaldehyde (or
paraformaldehyde), acetaldehyde (or paraldehyde) and
butyraldehyde. Examples of aldehydes with substituted
saturated aliphatic residues are methoxyacetaldehyde,
3-methoxypropionaldehyde and acetaldol. Examples of
aldehydes with unsaturated aliphatic residues are
acrolein and crotonaldehyde. Examples of aldehydes with
araliphatic residues are phenylacetaldehyde and phenyl-
propionaldehyde. Examples of aldehydes with aromatic or
heterocyclic residues are benzaldehyde, furfurol and 4-
methoxyfurfurol. For example glyoxal or glutardialdehyde
can be used as dialdehydes. Formaldehyde is particularly
preferably used as the aldehyde.

‘'The relevant ketone-aldehyde condensation and co-
condensation products can if desired, also contain acid
groups preferably consisting of carboxy, sulpho,
sulphamido, sulphoxy, sulphoalkylamine or sulphoalkyloxy
groups. An alkyl group in these residues preferably has
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sul pham do, sul phoxy, sul phoal kyl am ne or sul phoal kyl oxy groups. An al kyl
group in these residues preferably has

- 5- 1 to 5 carbon atons and is in particular nmethyl or ethyl. I|norganic
aci ds such as am dosul phonic acid or their salts such as sodium sul phite,
sodi um bi sul phite and sodi um pyrosul phiste or organic acids, in particular
carboxylic acids such as am noacetic acid are preferably used as conpounds
i ntroduci ng acid groups. The rel evant condensation or co-condensation
products can also contain two-or nore different acid groups. The nol ar
rati o of ketbn§9/§IQéﬁ?§ésﬁ§9ﬁ§oandslﬁn#ﬂoHQEFhﬁu&édeQFbMés°§an be vari ed

within wde beAyis 2R6r §n§§ ﬁcﬁabesﬁch Qs5ah9dé§ul Hoh®c3aclfe ofo-
condensati on ﬁroduc S are descgribed_fo 15 152

al so containt ﬁlﬁdﬁP@FﬁnsPGhtﬁé E@@&H@ SBFHEH§Ge gﬁﬂlqubaﬁgisgéiethe aci d

group, 2 to éﬁd%sbaluﬁlg?tosnnph&tabbr dPghniéOalily , wehgparelicalawr t her
conponent sele t_forners [or a

d tr. h
l'ignin and/o?a$%§ﬁ¥§ggg§%3§§?%§§ﬂ iFI EbﬂﬂﬁﬁeﬁffragéﬁsgsﬁtBrﬁrﬁﬁgggXpounds
in particul anuseoas whinpbuade sotraefibieihgr actddgneupsonThet heflevanitdehyde,

can be used anﬁghéaﬁgéﬁ g égLBQBEQEEa%QBHEg§o BtBakhhCHhap urea,

mel am ne, di Ccyan uanam ne acet oguanamni ne or :
benzoguanan1ﬁ@?talnPﬁUﬁoP§ ﬂﬁFGhdéf§e§§FEaBFédf6F°PB§ -formation of phenol
resins i.e. in particular phenol, cresols or xylenols can preferably be
used as aromati ¢ conpounds, but reactive substituted and/ or pol ynucl ear
aromati cs sutheamolar eaaﬁalefnaahbhaé¢aedan9ddeybumpbuaasthereof may al so

conpl ot el y otAbEPERGERy ARLA GRplbs; SR ke, YAp189 BhbRRBar Sa80p 1RLEE"C

condensat i onapdodiacas havidg di &f Or8ntod2freed b6 donTbasevron.
condensation products which are described for example in
DE-0S 33 15 152 also contain in addition to the ketone,
aldehyde and, if desired, the acid group, 2 to 60 % by
weight, preferably 10 to 40 % by weight of a further
component selected from the group comprising aminoplast
formers and/or a lignin and/or lignite derivative. All
common nitrogen-containing compounds in particular those
which are suitable for condensation with formaldehyde,
can be used in this case as aminoplast formers, in
particular urea, melamine, dicyandiamide or a guanamine
(preferably acetoguanamine or benzoguanamine).

Phenols which are suitable for the formation of phenol
resins i.e. in particular phenol, cresols or xylenols
can preferably be used as aromatic compounds, but
reactive substituted and/or polynucleér aromatics such
as for example naphthalene and derivatives thereof may
also be used. The aminoplast formers or aromatic
compounds can also be used completely or partially in
the form of their pre-condensates or condensation
products having different degrees of condensation.

- Aminoplast formers and aromatic compounds which contain
acid groups such as for example naphthalenesulphonic

Sheet Has Been Replaced

“THm i




Am nopl ast formers and aromati ¢ conpounds which contain acid groups such as

for exanpl e naphthal enesul phoni c - 6-
. acids can also be used. The lignite conpounds used may be pure lignite,

alkali- treated lignite and/or sul phonated or sul phoal kylated lignite.

Wthin the scope of the present invensien, |ignin conpounds are also

understood to include black |iquors which are forned during the treatnent

of wood with sodium sul phite (sul phite process) but also |ignin sul phonates-
and the formal dehyde resins thereof. The lignins or lignites can also be
used in t headiddsncdntakse betusedonpounds (in particular iron and

chrom umn). | nst ead of the condensation and/or co-condensation products it
is al so possible to use the nonoval ent or pol yval ent netal conpounds

ther cof 2 fifgcti Heské neBpSinds Gled Shay Ibs dpurepiymtise poaliating retal s

f

def Pl ¢} on Treased. HIMLFS FAIRF @#%Q%Erteﬁe%? SrTRAERR fabda’ o 11

Igtersgze?qgg%WbteShwiﬁh;ﬁb?hébskependbntﬁgrbmgseﬂhdlmxbmtumn1965 vol . 8,
es .are |

pages 94 Olo,rg%b?y%%ﬁgﬁa&g Sk YaPlb L RhEr 850 OB CD dB1aER

nonoval ent ot : |norgan|c or organic sa ts ese met al being
used in parliquéns. whickaapee Onmeﬂeéﬁrlﬁﬁﬁﬁﬁﬁhﬁ%e%FﬁﬁﬂFv%feﬂ?°@r

tetraval ent S Vv k . .
| ead salts, withbe e%?mofﬁ% BhifbViLeipnite! ﬁfoééééﬁ bét V&lest 1ogniat raval ent

exaval ent chro un1co ds diLv nt or.
trival ent |$Q#Pb%ﬂ§5ﬁﬁd§nthP9af% g Wh tbatsﬁlent and
di val ent coppghisenepulignitesatant alsgnbsi usedomotmlsfam of

their metal compounds (in particular iron and chromium).

Instead of the condensation and/or co-condensation
products it is also possible to use the monovalent or
polyvalent metal compounds thereof as described in
DE-0S 34 29 068. Metal compounds containing metals of
groups'iI A to VIII A and/or of groups I B to V B
(according to the definition of Kirk-Othmer,
Encyclopedia of Chemical Technology, Interscience
Publishers, New York-London-Sydney, 2nd edition 1965,
vol. 8, pages 94 to 96) are particularly suitable as
_metal compounds, the monovalent or polyvalent inorganic
or organic salts of these metal being used in
particular.

Examples of metal compounds are divalent or tetravalent
manganese salts, divalent nickel salts, divalent or
tetravalent lead salts, trivalent or hexavalent chromium
compounds, divalent or trivalent iron compounds,
trivalent aluminium compounds, monovalent and divalent
copper compounds, divalent magnesium compounds and'
trivalent bismuth compounds. The amount of metal in
these metal compounds is < 70 % by weight, preferably

0.1 to 20 % by weight. The production of these metal
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trivalent bismuth compounds. The anount of netal in these netal conpounds
is < 70 %by weight, preferably 0.1 to 20 % by weight. The production of

" these netal conpounds is described in DE-CS 34 29 068. It is
regarded as essential for the invention that anionic and/or non-ionic
and/or cationic unsaturated nononer§ Have been grafted onto these rel evant
ket one- al dehyde condensation or co-condensation products or the netal
conmpounds t hereof. Vi nyl conpounds wi th carboxy, sul pho or phosphoric

acid roupsg et agb S, anianj psgpu éed nononers. Exanpl es
of sugh unsa oﬁﬁggc%%pgéﬁggiéfah18abgo§§I#3 gélég foups are acrylic acid,
nmet hacrylic acid, naleic acid, fumaric acid, itaconic acid and the salts

t hereof . Exanpl es of vinyl conpounds W th sulphonlc acid groups are

V|nyIsuIphoﬁtclﬁcrﬁga§d¢9lassﬁSgﬁnhlclaﬁon thet finveytiahptbatc acid, AWPS,
styrenesul piRgéRiacafapsl hbf-sshis hhay ﬁ 8HP&eé%££t¥f8¥éaconp°““ds

wth phosphorlc aci d grou s are viny

oni
2-acryl am dBoBONEY R AVEp ﬁEBh3§5ﬁEﬁ¢C°BE?d€%ﬂﬂen%?h%%??to&?é?ﬁ?r
phosphat e. aldékydei condensationabedcobEOnBENSLEDON NFEodastS! 68 BRe' epl aced

by non-ioni Yy rylic derivatives being regarded as
pyeferred lﬁn par?géé?%ﬁaﬁkk?%§?8§rrolidone, acryl am de, nethacryl am de,

N, N- di nethyl acryl am de, acrolein, nesityl oxide, allyl alcohol,
acrylonltrlle vinyl acetate and styrene are used in this case. Further
exanpl es of ViRgh ¢ompeuwnds «Withnparbexy arsulpko cex ephosphohic sacid

nentioned upseupE 3dFLEl PPéférably used as anionic unsaturated

' monomers. Examples of such unsaturated compounds with
carboxylic acid groups are acrylic acid, methacrylic
acid, maleic acid, fumaric acid, itaconic acid and the
salts thereof. Examples of vinyl compounds with
sulphonic acid groups are vinylsulphonic acid, allyl-
sulphonic acid, methallylsulphonic acid, AMPS,
styrenesulphonic acid and the salts thereof. Examples of
vinyl compounds with phosphoric acid groups are vinyl-
phosphonic aéid, 2-acrylamido-2-methylpropanephosphonic
acid and methacryloxyethyl phosphate.

The anionic unsaturated monomer compounds can also be
replaced by non-ionic monomers, vinyl or acrylic
derivatives being regarded as preferred. In particular
N-vinylpyrrolidone, acrylamide, methacrylamide, N,N-
dimethylacrylémide, acrolein, mesityl oxide, allyl
alcohol, acrylonitrile, vinyl acetate and styrene are
used in this case. Further examples of such unsaturated
compounds are the esters of the above mentioned

- unsaturated acids. '

Finally for the grafting it is also possible to use
cationic unsaturated monomers which are preferably
quarternary ammonium compounds. Examples of such
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Finally for the grafting it is also possible to usSé Tatienic unsaturated
nmonomers whi ch are preferably quarternary amoni ungg ounds. Exanpres of
as. ;

-such - 8- quar;f

14
conpounds are net hacr oyl oxyet hyl - tri nmethyl ammoni u g%s,
(met h) acryl am do- propyl trinethyl anmonBum chl ori de t hyl -
al I yl oxyet hyl anmoni um chl ori de (TAAC) and dinethyl- diallyla um
chl ori de ( DVMDAAC). The wei ght ratio of ketone-al dehyde condensati on or
co- condensation product to upnsaturated gnnoner can_be vgried mﬁ%bin w de
linmts, but Wa’ﬁﬁgr‘b%}&eﬂm’f‘ nHRE SERPRENDF | 358 BEHRATEVLC¥ESERY ISt this
ratio to 1 :tPiethplddmoriiempchlieride {METAQE, g(méth)yacrebanido-i s

relatively | &4 s car L b u et hods. The
Cgrarting | ediouyl ERingEhy EanORIGR! Enblr Sl PHABEALE . e SRRV 2 N0
t enper at ur e dtlylexyetioybarnoniwy chloride of TAAC) amd dimegh¥dbnventi onal

free radi calgi iy Phihén Panc&nPor i&EODAYRAEE such as for exanple
Herr]O[err] and Tron(ll) salts (such as for exanple iron(ll) sul phate

hept ahydr ate), peroxodi sul phate/ pyrosul phite or sulphite, ceriun(lV) salté
or thermal ipitiatprs, such,as Al or _or I c,or _inprgani c peroxides.

Ater the ortheiTetaBtrebishat Ketahess Fighvad conferbatiof of cops
conpl et e af tevndehsat honrprodhet r bacunsatyrated anonemer e¢an abéy render ed

| wi ' ks, |t i f d i
Thi's' process Sarey | VARERDEag, LORLES; N0 PE Bt JOLOUER B o by vt gt

particularly advantageous to adjust this ratio to 1 :

L=

0.02 to 10. The procedure for the grafting reaction is
relatively uncritical and can be carried out by the
usual known methods. The grafting reaction is preferably
carried out in aqueous solution at a temperature of 0 to
100°C and at a pH of 1 to 13, using conventional free
radical initiators based on redox systems such as for
example H,0, and iron(II) salts (such as for example
iron(II) sulphate heptahydrate), peroxodisulphate/
pyrosulphite or sulphite, cerium(IV) salts or thermal
initiators such as AIBN or organic or inorganic
peroxides.

After the grafting reaction has been carried out which
as a rule is complete after a few hours, the reaction
solution is preferably rendered neutral with the usual
bases or acids. The graft polymer solution formed in
this process usually has a solids content of between 5
and 50 % by weight.

Depending on the molecular weight and the type of
uhsaturated monomer used, the graft polymers according
to the invention are suitable as dispersants, retention
agents, thickeners and agents for preventing the
swélling of clay. Suitable dispersants are usually



'Depending on the nol ecul ar wei ght and the type of -unsaturated -npnoner used,
the graft polyners according to the invention are SU|tabIe as dlspersants

retention agents, thickeners and agents for prevent lm@dof
clay. Suitable dispersants are usually
-9. - short-chai ned ket one-al dehyde endensati on _

gram nol ecul ar wei ght of < 150,000 and having a hjgh content of aC|d gr oups
and/ or anionic nohoners. It is critical in this case that the graft polyner
has a negative overall charge. These g raft polymers are outstandingly

sui t abl e f or shesechaigpedn kefonecads des gopdensafdonr preductens for

exanpl e for HhgRaGS hnqua%o%eu@%@%lgwcaatfe& (ilsod@@@ Wall hwm@t a
slurries. These products are egually sui'table f persin

suspensi ons 2Aghs SeRtEts gFBPpﬁxéﬁBVerﬁn&PPPFlﬁﬁnP &s Fﬁ'the
form of bent qsi beltus:a&nimrmls cakel khagr the pehftepslgmed tasgal 0 t he

I nvention are_us aon the | opg-chai ned. ket one-al.d de
condensationnsgggﬁg SQNFFR igﬁgﬁﬁl SrgﬁagghP°g¥%§%§osg%O and the
graft pol yneputis&andimgdyi @ulrt@blet dorc ddspexsingi dnokrgergde, bimdea product s
can be pref e&ﬁgkin'éﬁ‘?ﬂsa%rf %To‘i%tt'l%sa%@ %.xfa‘i&gl@q E%‘Eual%)é‘;%&%'ﬁ: These

products generafly prevent the rel ease of from wat er - cont.ai ni ng nedi a
such as for BQEFQPEGCSR@P@FQ piaster, oXcfesp weddr cemeny sdugrigsy

anhydrite sl gpheises pr@h@)ﬁt%l ta&-el Qgualldy suith®ler #Fbr AIkLYEREIngCeayi Ng to
the invention can al,so b Es g? .thi ckeners |%8%art|cu ar .for aqueous

systens, if CHPPEPSIONSHE; RS, Age HEES d&8%eBPLEN 1B oducts with a
gran}noleculdrlm&ugbtfdhldS?&pO&heafermseﬁ bentbhd tgr shspenlsjionss have
ani oni ¢, non-ionic or

If the graft polymers according to the invention are
used on the basis of long-éhained ketone-aldehyde
condensation products with a gram-molecular weight

of > 50,000 and the graft polymers have anionic, non-
ionic or cationic charges, these products can be
preferably used as retention agents for aqueous systems.
These products generally prevent the release of water
from water-containing media such as for example
concrete, mortar, cement slurries, plaster and anhydrite
slurries, clay slurries etc..

The graft polymers according to the invention can also
be used as thickeners in particular for aqueous systems,
if very long-chained ketone-aldehyde condensation
products with a gram-molecular weight of > 75,000 are
used and the graft polymers have anionic, non-ionic or
cationic charges. These products are very suitable for
increasing the viscosity of aqueous solutions or
suspensions and can be successfully used for example for
thickening deep well cement slurries.

Finally the graft polymers according to the invention



cationic charges. These products are very suitable for increasing the
viscosity of aqueous sol utions or suspensions and can be-successfully used
for exanple for thickening deep well cenent slurries. Finally the graft
pol ymers according to the invention - 10 -
can al so be used as agents for preVeﬂplng the swelling of clay in agueous
systenms when graft polyners on the basis of short-chained to | ong-chained
ket one- al dehyde condensation products with a gran}nnlecular meight of 500

to 2,000, 000 ar an he graft | tral
char ges. aé‘rs&dﬁ’ﬁ s;ﬁ"iz‘ gaqfe&tg%o#pn% J%Z‘V‘s Hh%g 0 ﬂ‘% such as
for exarrpl e»fofcldiy Iﬂmchqnmus:csycsbemmglm igrafith prliynensy on dm% By
varying th%t QLP' S r%li driy-dnihed Ktyri-diladydd SO

i SCO e present

possi bl e w pe © i nvention, to produce products

havi ng comisionstensadyiam ipreducte avitd B @ran-BelaawHan weighteRfed t o
| 'l ustrat e ggpe ﬁd“éefﬁd@rbdd‘ s Qxé&i dra t@'g&'a]ftglptﬂgﬁrs)\lﬁ% ew of the

starting materjals ‘use roducti on exa
J cationic or neutral harges. T eserg%oéicts prevent for
example the swelling of clays such as for example of

drilled clay-containing solids in drilling fluids.

By varying the gram-molecular weight and the type of
charge it is also possible within the scope of the
present invention, to produce products having combined
properties.

The following examples are intended to illustrate the
invention in more detail. Table 1 gives an overview of
the starting materials used in the production examples.
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slowy and
the sol uti
to roomte
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the stirre
wei ght of
acid are a
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further 2
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pl es Exarrple Al 283.0 parts by weight of water, 118.9
i ght gf sodium sul-*phlte and 84.9 parts by wei ght of
dehyde lare initiallg [l aced in the stated order in a stirred
Wi th an internal tMernonmeter and reflux condenser and are heated
1%3 2 parts by wei ght of acet ophenone are added dropwi se,
uniforimy togghisg@ijtial mxture. After addition of the ketone,
pn is sftirred§or &Burther 2 hours at 90[err]C and after cooling
hperature, isBagjuged to pH 2 with 50 % sul phuric acid. The
St% on slokqut | off Bs ffe%‘i ed to 60[err]C.and air is displaced from
i Bont afi ifer byl & c@htiilhuous stream of ni trogen. 5.8 parts by
r&m(llp YSul plﬁte et tiahydrate, 45.0 parts by weight of acrylic
dded at| & |nt‘>=e§val'_. of| 30 nminutes and 2.4 parts by weight of 30 %
bripxi de sel ut izon ar%vapded uniformy wthin 1 mnute by neans of
ig punp oSub%eguelgféy the reaction solution is stirred for a
hours at ‘60[err]C an after cooling to roomtenperature, is
butral W th 35 % sodi urn hydr oxi de sol uti on.
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The brown | ow viscosity graft polymer solution has a solids content of 38 %
by wei ght. Exanple A 2 119. 2 parts by weight of water, 20.0 parts by
wei ght of sodium sul phite, 7.2 parts by weight of urea and 34.6 parts by
wei ght of di acetone al cohol are placed initally in the stated order in a
stirred container with an internal 4 roneter and reflux condenser and are
heated to 60[err]C. 119.1 parts by weight of 30 % fornal dehyde are added
dropwi se, slowy and uniformy to this initial mxture so that the
tenperature increases to 90[err]C. It is stirred at 90[err]C for 1.5 hours
and it is diluted with water as required. After cooling to room

t enper at ur A. 1Sgnthesiscexampledn is adjusted to pH 2 with 50 % sul phuric
acid and heated to 60[err]C. Air is displaced fromthe stirred contai ner by
a continuous stream of nitrogen. 18.5 parts by weight of iron(ll)

sul phate hqg*g#gﬂéagel 200.0 parts by weight of water, and 14.4 parts by

wei ght of acrylic acid are added at an interval of 30 mnutes and 7.6 parts
by wei ght of 30 % hydrogen peroxide solution are added uniformy within 1

m nut e by S, Of | S | bsequently the reaction solution
is stirred %?'% %f?%g$§2&§%%¢g §€mg5 %?f]c and, after cooling to room
t enper at ur €}18 &9 rpanies cby néeight of t sodbum, sebphkte@dxi de sol ution

84.9 parts by weight of paraformaldehyde

are initially placed in the stated order in a stirred

container with an internal thermometer and reflux
" condenser and are heated to 60°C. '

113.2 parts by weight of acetophenone are .added
dropwise, slowly and'uniformly to this initial mixture.
After addition of the ketone, the solution is stirred
for a further 2 hours at 90°C and after cooling to room
temperéfure, is adjusted to pH 2 with 50 % sulphuric
acid.

The yellow reaction solution is heated to 60°C and air
is displaced from the stirred container by a continuous
stream of nitrogen. '

5.8 parts by weight of iron(II) sulphate heptahydrate,
45.0 parts by weight of acrylic acid are added at an
interval of 30 minutes and

2.4 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 1 minute by means of a
peristaltic pump. Subsequently the reaction solution is
stirred for a further 2 hours at 60°C and, after cooling
to room temperature, is rendered neutral with 35 %
sodium hydroxide solution.

This Sheet Has Been Reilaced




- - 15 - The brown highly viscous gel has a solids content of 13 % by
wei ght . Exanple A 3 200 parts by weight of water, 84 parts by wei ght of
- sodi um sul phihts@h@&bdasBerxphsdby Wei ght of cycl ohexanone are pl aced

successively | : Hllorder in a stirred container with an internal
t hernoneter a
stirring vigo Y.

ndenser and4are heated to 30[err]C while
tal of 170 parts by weight of formal dehyde
solution (30 %9 is allowed to flowinto this initial mxture froma storage
vessel during which the tenperature should increase to 90 to 95[err]C by
the end of The PR LPwrydiscasityaoratt pelymerosedutderohashe@ f or nal i n,
t he sol uti ogolddeeidontlent) dfo 3853yl wefighta further 2 hours and after
cooling to 60[err]Cis adjusted to pH 2 with 50 % sul phuric acid. The
cl oudy yellow reaction solution is heated to 60[err]C and air is displaced
fromthe stp&gﬁglgon¥a5ner by a continuous stream of nitrogen. 33.7 parts
by weight o *Sul phat e hept ahydrate, 15.0 parts by wei ght of
acrylam de and 15.0 parts by wei ght of maleic anhydride are added at an
interval of 30 minutes and after a further 30 minutes, 13.7 parts by weight
of 30 % hydrd8er parss &y veightoefawate¥ded uniformy within 2 minutes by
means of a per,ioSpalritisC kU ke ightb ol edatiun shgphdteti on solution is -

7.2 parts by weight of urea and

34.6 parts by weight of diacetone alcohol

are placed initally in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to 60°C.

119.1 parts by weight of 30 % formaldehyde are added
‘dropwise, slowly and uniformly to this initial mixture
so that the temperature increases to 90°C. It is stirred
at 90°C for 1.5 hours and it is diluted with water as
required. |

After cooling to room temperature, the viscous solution
is adjusted to pH 2 with 50 % sulphuric acid and heated
to 60°C. Air is displaced from the stirred container by
a continuous stream of nitrogen.

18.5 parts by weight of iron(II) sulphate heptahydrate,
200.0 parts by weight of water, and

14.4 parts by weight of acrylic acid

are added at an interval of 30 minutes and

7.6 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 1 minute by means of a
peristaltic pump. Subsequently the reaction solution is
stirred for a further 2 hours at 60°C and, after cooling
to room temperature, is rendered neutral with 35 %
sodium hydroxide solution.



-16- ‘stirred for a further 2 hours at 60[err]C and, after cooling to
roomtenperature, is adjusted to pH 7 wth 35 % sodi um hydroxi de sol ution
.The brown | ow viscosity graft polyner solution has a solids content -of 38%
by wei ght. Exanple A 4 246. 6 parts by weight of water, 39.9 parts by
wei ght of ami dosul phonic acid, 19.3-pabts by wei ght of cal ci um hydroxi de
and 47.7 parts by weight of acetone are placed successively in the stated
order in a stirred container with an internal thernoneter and refl ux
condenser and are heated until, acetone refl ux begi.ns. tal_of 246.6
parts by welgﬁ Lr%q*ﬁr ﬁ’t‘?soﬁ‘é" J%Sﬁ(‘iﬁéﬁ: fA%w i nto this
initial n1xuure;&@omeiqﬁtuage vessel durlng whi ch the tenperature should

increase to 90[err]C by the end of the introduction of the formalin. After
the introduction of the formalin, the solution is kept at 90[err]C for a

further 24 13nd.p af ter coollng to roomtenperature, is adjusted to pH
2 with 50 % i d. The orange coloured solution is heated to
60[err]C and air is displaced fromthe stirred container by a continuous
stream of nitrogen. 21. 3 parts by melght of iron(ll) sul phate

hept ahydr at @%8hPartss Hé’ar"‘feslﬂﬂﬁ\ﬂéﬁ JAtedHr nmal ei ¢ anhydride are added at an
interval of 830 partd as amiqﬁﬁ &f addiumhaulphitendn@s, 8.7 parts by wei ght

of 30 % hydg %genrq:er%i weig tUtolfo%yclohexanone
are placed successively in the stated order in a stirred
container with an internal thermometer and a reflux
condenser and are heated to 30°C while stirring
vigorously.

A total of 170 parts by weight of formaldehyde solution
(30 %) is allowed to flow into this initial mixture from
a storage vessel during which the temperature should
increase to 90 to 95°C by the end of the formalin
addition. After the introduction of the formalin, the
‘solution is kept at 90 to 95°C for a further 2 hours and
after cooling to 60°C is adjusted to pH 2 with 50 %
sulphuric acid.

The cloudy yellow reaction solution is heated to 60°C
and air is displaced from the stirred container by a
continuous stream of nitrogen.

33.7 parts by weight of iron(II) sulphate heptahydrate,
15.0 parts by weight of acrylamide and

15.0 parts by weight of maleic anhydride

are added at an interval of 30 minutes and after a
further 30 minutes,

13.7 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 2 minutes by means of a
peristaltic pump. Subsequently the reaction solution is

This Sheet Has Been Rerlac

[TWER 0




- 17 - are added by neans of a peristaltic punp within 1 m nute.
Subsequently the reaction solution is stirred for a further 2 hours at
60[err]C and after cooling to roomtenperature is rendered neutral with 35
% sodi um hydr oxi de sol uti on. The red-brown | owviscosity graft polyner
solution has a solids content of 23-%®&y-weight. Exanple A5  161.3
parts by weight of water, 36.9 parts by weight of solid sodi um hydroxide,
34.6 parts by weight of ami noacetic acid, 43.4 parts by wei ght of phenol

d 26.8 b i ght . Qf etone are placed initially in the stated
gpder in ga%%$¥¥éﬂm§8ﬁt3i%BFQ&FFhZaH°PHFe? aﬁotﬂe?ﬁﬁne?éFeEnGQPé#PHx
condenser abd moemhtempdrabtirk, atst adgustédukobpri mswithAzsogal of 138.3
parts by weighi.ffn Qr & SEHELQSEXQS solution are allowed to flowinto this

roma s

initial mxture orage vessel during which the tenperature shoul d
increase to 95[err]C by the end of the introduction of the formalin. After
the introduction of the formalin, the solution is kept at 95[err]C for a
further 1 hDa® BReWnalewviseesibytaradbnpolymer asoletion hasuated to pH 2

with 50 % ssbphasi 6cAtefit dhe3or aNpe-wefigheacti.on solution is heated to
60[err]C and air is displaced fromthe stirred container by a continuous

stream of nitrogen.
-Example A.4

246.6 parts by weight of water,

39.9 parts by weight of amidosulphonic acid,

19.3 parts by weight of calcium hydroxide and

47.7 parts by weight of acetone

are placed successively in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated until acetone reflux begins.

A total of 246.6 parts by weight of 30 % formaldehyde
solution are allowed to flow into this initial mixture
from a storage vessel during which the temperature
should increase to 90°C by the end of the introduction
of the formalin. After the introduction of the formalin,
the solution is_keptlat 90°C for a further 24 hours and,
after cooling to room temperature, is adjusted to pH 2
with 50 % sulphuric acid. The orange coloured solution
is heated to 60°C and air is displaced from the stirred
container by a continuous stream of nitrogen.

21.3 parts by weight of iron(II) sulphate heptahydrate
and

22.5 parts by weight of maleic anhydride

are added at an interval of 30 minutes and after a
further 30 minutes, B

8.7 parts by weight of 30 % hydrogen peroxide solution

- This Sheet Has Been Reilaced




- 18 - 26.0 parts by weight of iron(ll) sul phate heptahydrate and 60.0
parts by wei ght of styrenesul phonic acid are added at an interval of 30
.mnutes and after a further 30 mnutes 11.0 parts by weight of 30 %

hydr ogen peroxi de solution are added by neans of a peristaltic punp wthin
1 minute. Subsequently the reaction Eblution is stirred for a further 2
hours at 60[err]C and after cooling to roomtenperature is rendered neutral
wi th 35 % sodi um hydroxi de sol uti on. The dark-brown, | owviscosity graft
pol ymer solution has_a solids content of 34 %by weight, ., Exanple A 6
344.3 parts %ﬁgwéggﬁ? BY BeRBP, Ofig2 PpListalliGePyPP ¥HthiB: | acet one and
123. 9 parts mwinweeght of sodium sul phite are placed successively in the
stated order in a stirred container with an internal thernmoneter and refl ux

condenser and are heated to an internal tenperature of 60C, A total of
82.6 g of acg oy d d \ t | ok ut} ' tQ the highly
exot herm c r%gégégﬁéﬁFEg g@?o?§?§£?§“a§8%§t§3ﬁaigr%ggﬁﬁéén?ﬁr I ch the

first tenth furthesd2shewrs akdsOAFTandi 3ften €pRlingcEPoFOPE t hen al | owed
to start whigémpéra¥ufenisf reAuEPBAOAEREr#l with 35 % sodium

hydroxide solution.

The red-brown low-viscosity graft_polymer solution has a
solids content of 23 % by weight.

Example A.S5

161.3 parts by weight of water,

36.9 parts by weight of solid sodium hydroxide,

34.6 parts by weight of aminoacetic acid,

43.4 parts by weight of phenol and

26.8 parts by weight of acetone

are placed initially in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated until acetone reflux begins.

A total of 138.3 parts by weight.of 30 % fofmaldehyde
solution are allowed to flow into this initial mixture
from a storage vessel during which the temperature
should increase to 95°C by the end of the introduction
of the formalin. After the introduction of the formalin,
the solution is kept at 95°C for a further 1 hour and,
after cooling to room temperature, is adjusted to pH 2
with 50 % sulphuric acid. The orange-red reaction
solution is heated to 60°C and air is displaced from the
stirred container by a continuous stream of nitrogen.

Sheet Has Been Reilaced :
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yell ow col our formation in the initial mxture and increased acetone
reflux. The remaining 90 % of the, -19-
-acrolein is added dropwi se while cooling. It is subsequently stirred for 4
hours at 90[err] C during which the reaction solution becones deep red.
After the m xture has cooled to roomtEmperature, the pHis adjusted to 2
with 50 % sul phuric acid, the mxture is heated to 60[err]C and the air is
di spl aced fromthe reaction contai ner by a continuous stream of nitrogen.
13.2 parts by weight of iron(ll) sulphate_heptahydrate and 30.0 parts by
wei ght of me2fe@rpavkgcbyyvepabtpafit érapélhlidewlphate heptahydratesp

m nutes and ghder a further 30 mnutes, 5.4 parts by weight of 30 %

hydr ogen peroxi de so] utjon are added uniformy and, cont|puously within 1
m nute by me8fisO PaEtPPYsvatoht plinptyrenssu B%E?}%nagﬁaution is
subsequent | yapéi ad@edf at anf intéeva? 6Puss Mintbéerand aftleradter cooling
to roomtenp raéﬁre, 65 rengered neutral with 35 % sodi um hydroxi de

sol uti on. ehr 20 Bt BYUFEs graft polyner solution has a solids content
of 39 % by wklghtpartExbypweight of 30 % hydrogen peroxide solution

are added by means of a peristaltic pump within 1
minute. ' '

Subsequently the reaction solution is stirred for a
further 2 hours at 60°C and after cooling to room
temperature is rendered neutral with 35 % sodium
hydroxide solution.

" The dark-brown, low-viscosity graft polymer solution has
a solids content of 34 % by weight.

~ This Sheet Has Been Reilir.d
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Example A.6

344.3 parts by weight of water,

49.2 parts by weight of acetylacetone and

123.9 parts by weight of sodium sulphite-

are placed successively in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to an internal temperature of
60°C.

A total of 82.6 g of acrolein is added dropwise to this
solution. Owing to the highly exothermic reaction, the
acrolein is added by a procedure in which the first
tenth is added slowly and uniformly and the reaction is
then allowed to start which is evident from the onset of
yellow'colour formation in the initial mixture and
increased acetone reflux. The remaining 90 % of the



283.0 parts by weight of water, 118.9 parts by wei ght of sodium sul phite
and 84.9 parts by weight of parafornal dehyde are successively placed in the
- stated order in a stirred container with an internal thernmoneter and refl ux
- 20 - condenser and are heated to 60[err]C. 113. 2 parts by wei ght of
acet ophenone are added dropw se, slewL9 and uniformy to this solution so
"that the internal tenperature does not exceed 70[err]C After the end of
the addition of the ketone stirring is continued for 2 hours at 90[err]C.

"After the nixtuge has coqled to rogmtenperature the pHis adjusted to 2
with 50 % s3FpRafte &§|GddFﬂedFQEUﬂFGnWEéFGtF891F§9he tedsto 60C and the

air is di spsabsdghentiliyhetieeeq Qarcqnha?lﬂle,rabylgaﬁeoahiﬁmﬂgu?hgbheam OIj

ni trogen. i ron sul phat e hepfahydrate an

15. 0/ 30. 0 pa&% éﬁgg&éoﬂh%oggkgpﬂygeg8ﬁﬁﬁtgeéﬂdrﬁ rylic acid are added at an
interval of 30 mnutes and after a further 30 mnutes 22.4 parts by weight

of 30 % hydrogen peroxi de solution are added uniformly within 1 mnute by
means of a BEEextthei piptupe ha$heooéadttonreohutemperatuhen Sherpad for a

further 2 h9§r§d§ﬁségﬁe£6]§ agéh 3 t 56 PRhLPY §c§89”££8”BE§€h¥ s
render ed neutral % SO |un1 r oxide sorufton’
_ eated to 60°C and e air is displaced from the

reaction container by a continuous stream of nitrogen.

13.2 parts by weight of iron(II) sulphate heptahydrate
and _ -

30.0 parts by weight of methacryloxyethyl phosphate are
added at an interval of 30 minutes and after a further
30 minutes,

5.4 parts by weight of 30 % hydrogen peroxide solution
are added uniformly and continuously within 1 minute by
means of a peristaltic pump.

The reaction solution is subsequently stirred for a
further 2 hours at 60°C and, after cooling to room
“temperature, is rendered neutral with 35 % sodium
hydroxide solution.

The ochre-coloured graft polymer solution has a solids
content of 39 % by weight.

Example A.7

- 283.0 parts by'weight of water,

118.9 parts by weight of sodium sulphite and

84.9 parts by weight of paraformaldehyde

are successively placed in the stated order in a stirred
container with an internal thermometer and reflux
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The brown solution has a solids content of 38 % by wei ght.

-21- Exanple A 8 280.0 parts by weight of water, 22.2 parts by wei ght
- of sodi um pyrosul phite and 27.2 parts by weight of diacetone al cohol are
‘placed initially in the stated order in a stirred container with an
internal thermoneter and reflux condeAfeT and are heated to 70[err]C.

12.0 parts by weight of sodium hydroxide and 10.0 parts by wei ght of
crot onal dehyde are added to the heated initial mxture. A further 88.0

parts by wei of crotqnal dehyd re added while cooling in such a way
that the in?gpﬁﬁpsﬁgnﬁg a?ﬁﬁegéaﬁggngP ggcged 70[err]C. Stirring is
continued for 30 mnutes at 90[err]C, the mxture is cooled to room -

tenperature and the pHis adjusted to 2 with 50 % sul phuric acid. The
deep red redatdi2npavtst bynweightapfdacetephenone aned addeds di spl aced from

the sti ”EddEB?f:?iEer E)Swig %Rhi ﬂﬁ?gérﬁﬁire%ﬁ‘ %19' E&Qﬁﬁﬁlon s$3tﬁ\al%a”5 by

wei ght of iron hat ept a rate”and
acryl ani dopEBBahBEErPA nFGmEGFBt&FG dagsqnat &Hcﬁﬁ@eFQaF oﬁfﬁsrnFﬁﬁtes and

5.6 parts bgn@ebghtnef additibndoedeRePReeSheesekringniar eontdadedy neans

of a perlstgltlg RUm W a%h %

After the mixture has cooled to room temperature the pH
is adjusted to 2 with 50 % sulphuric acid, the reaction
solution is heated to 60°C and the air is displaced from
the reaction container by a continuous stream of
nitrogen.

57.4 parts by weight of iron(II) sulphate heptahydrate
and B o

15.0/30.0 parts by weight of vinyl acetate and acrylic
acid

are added at an interval of 30 minutes and after a
further 30 minutes |

22.4 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 1 minute by means of a
peristaltic pump.

The reaction solution is then stirred for a further 2
hours at 60°C and, after cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution.

The brown solution has a solids content of 38 % by
weight.

| This Sheet Has Been R
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m nut e. The reaction solution is then stirred for a further 2 hours at
60[err]C and, after cooling to roomtenperature, is rendered neutral with
- 35 % sodi um hydr oxi de sol uti on. ~ This Sheet Has Been Répladed -

The brown | ow viscosity graft polyner solution has a of - 34 %
by wei ght. Exanple A9  405.9 paftxl by wei ght of \A%B!.!FEMT'E]BWLS by
wei ght of sodium sul phite and 39.2 parts by wei ght of itially
placed in the stated order in a stirred container with an internal
t her noneter and refl ux condenser and are heated to 56[err]C. A m xture of
64.9 parts BxanplefA.8f furfurol and 47.4 parts by wei ght of crotonal dehyde
is added dropwise to the initial mxture, the internal tenperature being
kept at 70[err]C by cooling. After the addition of aldehyde is conplete,
the m xturegdes. §tﬂ,5f@§i ﬁyrwél@wréfaa,agé}err] C, cooled to roomtenperature

0
S0l ut] on' | FAARRFES B0 WF PR 0 564 P o uhSifse mane ot on
cont ai ner g7 22 geatteUusyisweigitanodfdiadcetooee.alcdfoB parts by wei ght of
iron(ll) 'Sualt Q aﬂfag&i’tfﬁi@{gify in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to 70°C.

12.0 parts by weight of sodium hydroxide and 10.0 parts
by weight of crotonaldehyde are added to the heated
initial mixture. A further 88.0 parts by weight of
crotonaldehyde are added while cooling in such a way
that the internal temperature does not exceed 70°C.
Sstirring is continued for 30 minutes at 90°C, the
mixture is cooled to room temperature and the pH is
adjuste& to 2 with 50 % sulphuric acid.

The deep red reaction solution is heated to 60°C and air
is displaced from the stirred container by a continuous
stream of nitrogen.

13.6 parts by weight of iron(II) sﬁlphate heptahydfate
and

30.0 parts by weight of acrylamidopropanesulphonic acid
are added at an interval of 30 minutes and

5.6 parts by weight of 30 % hydrogen peroxide solution
are added by means of a peristaltic pump within 1
minute.

The reaction solution is then stirred for a further 2
hours at 60°C and, after cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution.



125.0 parts by weight of water and 37.5 parts by meighf of itaconic acid
are added at THdShedttHed Beah ReplacadO: mi nut es and 10.9 parts by weight of 30 %

hydr ogen pero re added uniformly within 1 minute by neans of
a peristaltic 5
solution is t rrre

- 23 - The reaction
or a furtfer?®2 hours at 60[err]C and, after
cooling to roomtenperature, is rendered neutral with 35 % sodi um hydr oxi de
sol ution. The brown graft polynmer solution has a solids content of 27 %

by wei ght. < A10 . 346 | ght of ter, 75.7 parts. by
wei ght of crg o?gggé'h;ﬁd&e‘? %%;?spi}rfg%ajf%og&“%&t %‘%mbtbrﬁﬁ %et one and
5.4 parts byoddidshtcasitent abiddmcdnboveitghtare initially placed in the
stated order in a stirred container with an internal thernoneter and refl ux
condenser and are stirred for 5 hours at 85[err]C 52.5 parts by weight
of am noacetExamlied 2and 43.3 parts by weight of water are added to the:
orange solution and 37.9 parts by wei ght of crotonal dehyde are added so
that the tenperature increases to 90[err]C Stirring is continued for 2

2w th 50 SR S RARE B B MBS o8 Fakens aced from ¢ he st rred cont ainer
by a continé@u$ PardeEmhy weighiyef sodium sulphite and :
39.2 parts by weight of acetone
are initially placed in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to 56°C.

A mixture of 64.9 parts by weight of furfurol and 47.4
parts by weight of crotonaldehyde is added dropwise to
the initial mixture, the internal temperature being kept
at 70°C by cooling. After the addition of aldehyde is
complete, the mixture is stirred for 4 hours at 90°C,
cooled to room temperature and the pH is adjusted to 2
with 50 % sulphuric acid.

The reaction solution is heated to 60°C and air is
displaced from the stirred container by a continuous
stream of nitrogen.

26.8 parts by weight of iron(II) sulphate heptahydrate,
125.0 parts by weight of water and

37.5 parts by weight of itaconic acid

are added at an interval of 30 minutes and

10.9 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 1 minute by means of a

peristaltic pump.



156. 4 parts by weight of iron(ll) sul phate heptahydrate and 120 0 parts by
wei ght of acrylam de are added at an interval of 30 m nutes and 64.0 parts

- by wei ght of 30 % hydrogen peroxide solution ar é”’ﬁfﬂilf pleged Wi t hi n 5
Iul after

m nutes by nmeans of a peristaltic punp.

24 - The reaction solution is stixmpadSfor 2 ho _ _
cooling to roomtenperature, is rendered neutral with 35 % sodi um:hydr oxi de
sol uti on. The brown graft polynmer solution has a solids content of 31 %

by wei ght . Example A l1l 17.6 parts by weight of water, 43.1 parts by
wei ght of mthe yeasdiitn molut2icn piss tthdry steimted dforsadifiuprthdmidte are .
successi vel idhd at |4 i | i th, an

I nt er nal thérogio%e% d<'31)n (raae 'u.xaef}o%jg%oelrlmfﬁf& arlreJ e.attCe %E)tet@oar%'{ﬁ%’mr r&. A
total of 17&emdsxed ngutialymitdy 3% YoSadimm dudnexids walatiane al l owed to
flowinto this initial mxture froma storage vessel, the tenperature being
kept at between 90 and 95[err]C by cooling until the end of the .

i ntroducti ofhef Hrivar Qrast poldicr sdlmtivn edetld eoldidd kortan®l in, the
sol ution isolgegt., gf b%ov}e%. %&[err]c for a further hour. In order to keep the
reaction solution ght.

Example A.10

346.3 parts by weight of water,

75.7 parts by'weight of crotonaldehyde,

38.9 parts by weight of methyl ethyl ketone and

5.4 parts by weight of potassium carbonate

are initially placed in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are stirred for 5 hours at 85°cC.

52.5 parts by weight of aminoacetic acid and

43.3 parts by weight of water

are added to the orange'solution and

37.9 parts by weight of crotonaldehyde

are added so that the temperature increases to 90°cC.
Stirring is continued for 2 hours at 90°C, the mixture
is cooled to 20°C, the pH is adjusted to 2 with 50 %
sulphuric acid and air is displaced from the stirred
container by a continuous stream of nitrogen.

156.4 parts by weight of iron(II) sulphate heptahydrate
and -

120.0 parts by weight of acrylamide

are added at an interval of 30 minutes and

64.0 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 5 minutes by means of a
peristaltic pump. '



‘stirrable, it is diluted with water as required. After coo!ing to room
tenperature, the pHis adjusted to 2 with 50 % sul phuric acid. The
: deep-red reaﬁﬂ8|$wtﬁﬁlﬂliima¢e§ heated to 60[err]C and air is displaced from

the stirred c conti nuous stream of nitrogen. 73.0 parts by
wei ght of iro heptahydraue-and 186.6 parts by weight of
acryl am de 25 are -added at an
interval of 30 mnutes and after a further 30 n1nutes 29.8 parts by weight
of 30 % hydrogen peroxi de sol ution are added while cooling within 10

m nutes by MPh&n¥Fegictd oresicdudlione lwlqtlrre‘dhéo:reachmssalwtam iand hen
stirred for ageb oo i 3hq:|g Fodin UnpleihEnad. 13 RhgeoQld B i00m

Wit % sdi

t enperature ren ere neut r al um hy rOX|de o) I on. The
bran graftwﬁﬁﬁyﬁér s SO, hydroxides sedutdenent of 21 % by wei ght.

Exanpl e A. 12 4.6 parts by weight of water, 11.2 parts by weight of
nmesityl oxide and 18.7 parts by wei ght of sodiunlsu!phlte are successively
pl aced in tfhesbxbwn graft polymer soddtdont AaBeh Wolllidan contentalos

ther monet er 33ng £gf Liight.

Example A.11

17.6 parts by weight of water,

43.1 parts by weight of mesityl oxide and

72.1 parts by weight of sodium sulphite

are successively placed in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to 90°C.

A total of 176.0 parts by weight of 30 % formaldehyde
solution are allowed to flow into this initial mixture
from a storage vessel, the temperature being kept at
between 90 and 95°C by cooling until the end of the
introduction of the formalin. After the introduction of
' the formalin, the solution is kept at 90 to 95°C for a
further hour. In order to keep the reaction solution
stirrable, it is diluted with water as required.

After cooling to room temperature, the'pH is adjusted to
2 with 50 % sulphuric acid. The deep-red reaction .
solution is heated to 60°C and air is displaced from the
stirred container by a continuous stream of nitrogen.

73.0 parts by weight of iron(II) sulphate heptahydrate
and

186.6 parts by weight of acrylamide



condenser and -are—heated—to90[err]C A total of 45.7 parts by weight of
30 % f or mal dehyde sol ut/rlﬁlaare allowed to flowinto this initial mxture

- froma stor %enperature bei ng kept at between 90 and
95[err] C by he end of the introduction of the formalin
After the int he formafti 82 The solution is kept at 90 to

95[err]C for a further hour. In order to keep the reaction solution

stirrable and to dilute the solution to a solids content of about 5 % by
wei ght, 637 art t ,of wat re added, success

- 26 - ?88%1%3 %@ P@ﬁﬁFt@ﬁp@%a?&r@lnPﬁgsp %b §§e%éﬁed to 2 with

50 @6sulphufuctherd30Thand¢ep—red reaction solution is heated to 60[err]C

and air is S f t i Ler 0 b | eam of

i trogen. o 28: toﬁﬁttfsht“t% BhE; ot 30, 3 BYRrBGen pefoiile Sulytidd 200 36. 0

parts by meagﬁtadﬂeﬂ ppﬂLeegymaﬁhée épeméaﬁeésabYameﬁﬂﬁeP@é@'of 30

m nutes andpatlgkadtie Pagp.30 mnutes, 4.1 parts by weight of 0.3 %

hydr ogen perOX|de solution are added by means of a peristaltic punp within
1 mnute. The reaction solution is then.stirred for a further 2 hours at

60[err] C an after coolin Q _roqm ture,, i.s_render eytral with

355 sod: unihgaFBRFEIoR b ion L, ERRR, SFiared, 5Py 8 tug, has a

sol i ds cont hoursf at &O¥¢ amdghtafter cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution.

The brown graft polymer solution has a solids content of
21 % by weight.

Example A.12

4.6 parts by weight of water,

11.2 parts by weight of mesityl oxide and

18.7 parts by weight of sodium sulphite

are successively placed in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to 90°C.

A total of 45.7 parts by weight of 30 % formaldehyde
solution are allowed to flow into this initial mixture
from a storage vesSel, the temperature being kept at
between 90 and 95°C by cooling until the end of the
introduction of the formalin. After the introduction of
the formalin, the solution is kept at 90 to 95°C for a
further hour. In order to keep the reaction solution
stirrable and to dilute the solution to a solids content
of about 5 % by weight, 637 parts by weight of water are
added successively. '



Exanpl e A 13 35.2 parts by weight of water, 86.2 parts by wei ght of
nmesityl oxide and 144.1 parts by weight of sodium sul phite are successively
- placed in the stated order in a stirred container with an internal

t hernoneter and refl ux condenser and are heated to 90[err]C. A total of
352.0 parts by weight of 30 % fornmed @shyde solution are allowed to fl ow
into this initial mxture froma storage vessel, the tenperature being kept
at - 27 - between 90 and 95[err] C by
cooling until the end of the introduction of the fornalin, After the

i nt roduct i AT GROKINGHQ Foamdaneratdire s theihtin@dinstad¥9c for a
further how with oley dWdaanid cidadnoasey-Hdd reddtiawle, it is

diluted with t, [ . Af t t he reactj.on soluiion h cooled to
Coom ¢ ampeishlikion s MettedFa,adle dnd Kid 1S o RRaHaAd, Frbm g *The

deep-red r eriivred wntdiner dhentashtinddlsrstiréaandfinitrogbrspl aced from
the stirred container by a continuous stream of nitrogen. 75.0 parts by
wei ght of iron(l1) sul phate heptahydrate and 90.0 parts by wei ght of

further 36‘:@;%@2‘%%’ SO, B S (R SBighael O % ot Fon
36.0 parts by weight of N,N-dimethylacrylamide
are added at an interval of 30 minutes and after a
further 30 minutes, :
4.1 parts by weight of 0.3 % hydrogen peroxide solution
are added by means of a peristaltic pump within 1
minute.

The reaction solution is then stirred for a further 2
hours at 60°C and, after cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution.

The red graft polymer solution has a solids content of
7 % by weight.

Example A.13

35.2 parts by weight of water,

86.2 parts by weight of mesityl oxide and

144.1 parts by weight of sodium sulphite

are successively placed in the stated order in a stirred .
container with an internal thermometer and reflux
condenser and are heated to 90°C.

A total of 352.0 pafts by weight of 30 % formaldehyde
solution are allowed to flow into this initial mixture
from a storage vessel, the temperature being kept at
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ére added by nmeans of a peristaltic punp within 2 -mnutes. The reaction

\\'——N
solution is then stirred for a further 2 hours at 6Q[err]C and, after

cooling to roomtenperature, is rendered neutral w | Replaéey dr oxi de
sol uti on. The brown graft polynmer solution has a s ﬂ of 40 %
by wei ght. Exanpl e A 14  346.3 parts 2% wei ght of arts by
wei ght of crotonal dehyde, 38.9 parts by wei ght of nethyl ethy et one and

- 28 - 5.4 parts by weight of potassium carbonate are placed-initially

in the stated order in_a st'rreg container with i.nternal thernoneter and
reflux condenRFT¥ERP a2 %‘?‘#r?%ocfw SONANE ‘Hft%g[@?]%'g °étﬁ:}§%quent ly
43. 3 parts by imtidductiontef el Hormalht! Abyeretiphtintradaciobortof acid

dded at C 7, 9. i aht . of t ded
oo 2ded 2 436 By PoChe, RIELD! & ekl Yl st gt o0
stirred for 2 funkthernthodf erif Grdelr té tkeep dthe pactiawsekutpbomt ure, is
adj usted to P2t 60 6 Sy MM 4€ad Y hn BtdPad Alpsked] on [s heated

to 60C and air 1s displaced fromthe stirre

After the reaction solution has cooled to room
temperature, the pH is adjusted to 2 with 50 % sulphuric
acid. The deep-red reaction solution is heated to 60°C
and air is displaced from the stirred c¢ontainer by a
continuous stream of nitrogen.

75.0 parts by weight of iron(II) sulphate heptahydrate'
and '
90.0 parts by weight of N-vinyl-2-pyrrolidone

are added at an interval of 30 minutes and after a
further 30 minutes

30.6 parts by weight of 30 % hydrogen peroxide solution
are added by means of a peristaltic pump within 2
minutes.

The reaction solution is then stirréd for a further 2
hours at 60°C and, after cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution.

The brown graft polymer solution has a solids content of
40 % by weight. '

Example A.14

346.3 parts by weight of water,
75.7 parts by weight of crotonaldehyde,
38.9 parts by weight of methyl ethyl ketone and



éontainer by _a copntinuous stream of nitrogen. 18.1 parts by weight of
iron(l1) sul phate heptahydrate, :266.7 parts by wei ght of N-vinylpyrrolidone

en Repl mnutes and 7.5 parts by weight of 30 %
J e added uniformy within 1 m nute by neans of

are added at &lns $haet
hydr ogen per oxi
a peristaltic ction solugoh is then stirred for a further 2

hours at 60[err]C and, after cooling to roomtenperature, is rendered
neutral w th '35 % sodi um hydr oxi de sol uti on. The brown suspension has a
solids content of 27 % by wei ght. ' - 29 -
Exanpl e A 15 5.484daBtpaby sweighti gfit potaseien, caclosaparts by wei ght of

sodi um sul phid g, a9fh48a 24 RELEST BY YHT RE SLalll'IAGRT A% be1iRbdl al Iy

placed in the stated order 1n a Stirr contalner wth_an interna
t her monet er FRNEaineR wihlacanecinternal cthermenreter cand refiux g2 6 g of

acrol ei n are gglifeengePPdhdcat® s0ifrédi foals Malrs catgdé@l the tenperature
does not exceed 70[err]C After the addition of the al dehyde is conplete,

the solution is stirred for a further 4 hours at 90[err]C and, after
cooling to rogiy LEREre1 Y §3.5 pRA DS bl P! Ge i lePCardg sl Puri ¢ acid.
52.5 parts by weight of aminoacetic acid
are added at 80°C and
37.9 parts by weight of crotonaldehyde
are added so that the temperature increases_to 90°cC.

The reaction solution is stirred for 2 hours at 90°C
and, after cooling to room temperature, is.adjusted to
PH 2 with 50 % sulphuric acid. The reaction solution is
heated to 60°C and air is displaced from the stirred
container by a continuous stream of nitrogen.

18.1 parts by weight of iron(II) sulphate heptahydrate,
266.7 parts by weight of N-vinylpyrrolidone

are added at an interval of 30 minutes and

7.5 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 1 minute by means of a
peristaltic pump. '

The reaction solution is then stirred for a further 2
hours at 60°C and, after cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution. '

The brown suspension has a solids content of 27 % by
weight.



The deep-red reaction solution is heated to 60[err]C and air is displaced
fromthe stirred container by a continuous stream of nitrogen. 37.7 parts

by wei ght dhis lasbat-e hept ahydrate and 45.6 parts by weight of
acrol ein arj nterval of 30 m nutes and 15.4 parts by wei ght of
30 % hydrog ution are~a2Rled uniformy within 1 mnute by

nmeans of a peristaltic punp. The. reaction solution is then stirred for a
further 2 hours at 60[err]C and, after cooling to roomtenperature, is
rendered neutral _with 35 % sodi um hydr oxi de sol uti on. '

- 30- TheEX@PRL8:Bsd5 nedi um viscosity graft pol ymer solution has a
solids content of 40 % by wei ght. Exanpl e A 16 63.3 parts by wei ght of
water, 63.3 parts by weight of 30 % fornal dehyde sol ution, 52.4 parts by
wei ght of d34ses opartscbpovedghtdob patés, by wei ght of potassium carbonate

are successjyel d, . ac L. D9 kO I | h tirred container and
stirred at %%fT%tééﬁg ?gnggégkgr%£o?gégﬁgr$T%?#gFé8§ﬁ§urs. 28.5 parts by
vei ght of s#¥i2inpautphbyeveightiddgdacetyhacgeonew sol uti on and heated to
60[err] C dugj-@0; Wbt £811PCplaced in the stated order in a stirred

container with an internal thermometer and reflux

condenser and are heated to 60°C.

82.6 g of acrolein.are added dropwise to this initial
mixture so that the temperature does not exceed 70°C.
After the addition of the aldehyde is complete, the
solution is stirred for a further 4 hours at 90°C and,
after cooling to room temperature, is adjusted to pH 2
with 50 % sulphuric acid.

The deep-red reaction solution is heated to 60°C and air
is displaced from the stirred container by a continuous
stream of nitrogen.

37.7 parts by weight of iron(II) sulphate heptahydrate
and

45.6 parts by weight of acrolein

are added at an interval of 30 minutes and

15.4 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 1 minute by means of a
peristaltic pump.

The reaction solution is then stirred for a further 2
hours at 60°C and, after cooling to room temperature, is
rendered neutral with 35 % sodium hydroxide solution.



“solution becomes red. 72.1 parts by wei ght of 30 % formatdehyde sol ution

are added dropwi se froma storage vessel so thaty: t of the
_reaction solution increases to 90[err]C. After ?‘é 1 h Eﬂkg%f t he
formalin, the solution is kept at 90[err]C for a MHHH Hml-n order to
keep the solution stirrable, it is i B&ed with ed. The

vi scous solution has a solids content of 14.1 % by wei ght. After cooling

éo roonhtenperature, the pHis adjusted to 2 with 50 % sul phuric acid. The
eep-re reaction solution is heated, to 6Q[err and air is. di ed from
the stirred ThtAATTPIR Y d'%ﬁﬂ’r%’o‘ﬁss%‘ﬁ’g&n#a%ﬁ R pr s%i.%gi%grts by
wei ght of i Y ld sl g adentheat adbfy dtdmte mndveight parts by wei ght of

di al | yl di met hyl anmmoni um chl oride are added at an interval of 30 m nutes and
after a further 30 mnutes - 31 - 3.8

parts by wei%gt q{ 3A_°/£é1ydrogen per oxi de solution are added uniformy

within 10 s ns of a pipette. The reaction solution is then
stirred for a further 2 hours at 60[err]C and, after cooling to room
tenperature, is rendered neutral with 35 % sodi um hydroxide sol ution. The
red, viscouSiphfRanies ok velIhl i h ¥akeLy solids content of 18 % by wei ght.

Exanpl e A 17%3.3 parts by weight of 30 % formaldehyde solution,
52.4 parts by weight of diacetone alcohol and
4.5 parts by weight of potassium carbonate
are successively placed according to example 1 in the
stirred container and stirred at an internal temperature
of 30°C for 8 hours.

28.5 parts by weight of sodium sulphite are added to the
yellow solution and heated to 60°C during which the
solution becomes red. 72.1 parts by weight of 30 %
formaldehyde solution are added dropwise from a storage
vessel so that'the'temperature of the reaction solution
increases to 90°C. After the introduction of the
formalin, the solution is kept at 90°C for a further
hour. In order to keep the solution stirrable, it is
diluted with water as required. The viscous solution has
a solids content of 14.1 % by weight.

After cooling to room temperature, the pH is adjusted to
2 with 50 % sulphuric acid. The deep-red reaction
solution is heated to 60°C and air is displaced from the
stirred container by a continuous stream of nitrogen.

0.93 parts by weight of iron(II) sulphate heptahydrate
and ' '

90.0 parts by weight of diallyldimethylammonium chloride
are added at an interval of 30 minutes and after a
further 30 minutes '



129.1 parts-by weight of water, 54.2 parts by weight of sodium sul phite and
39.9 parts by weight of acetone are initially placed in the stated order in

‘a stirred cgalﬁ]eqmmeﬁhe@ged nternal thernmonmeter and reflux condenser and
t

are heated soon as the acetone reflux begins, a total of
258. 2 parts u beornakdéﬂyde sol ution are added dropw se.
Onng to the hlgh y ex mc reaction, the first tenth of the formalin
solution is added slowy and uniformy. After the reaction has started
which is eV|dent fromthe onset of eIIOM/coIour formation in the initial
m xture and 3i-fc PeFES by sedeht off (3« ¥ tdnagen Perg¥isersalutiomdded, the

t enper at ur e avle Waded Xiniforaiy e iHHigvab R doNIL BV neAnl o0 | 1 Ng point.
After the additiQn of formal dehyde, a 30 mnute thérnmal aftertreatnent of

t he n1xturepép ‘is also carried out. -
32 - After cooling to roomtenperature the pH of the solution is
adjusted to 4 with acetic acid. 68.6 parts by weight of a 40 % aqueous
iron(l11) sWhshxeactdiom isedwdrionadgedthen sitdrredyforsan fsatthisror2 and the

mxture | s sbireCdt! Good BS o0 U8 IMECRY Wobn el adliaR g, PH

i ncreases to 8. or the preparatlon o e m conmpdund, 50.0
parts by meF&HPeGPdanﬁthP&q Wadis §b|uFP@ﬁu@fh§§§PB#ﬂG|§ﬁﬂ@¢ﬂp@ dlhydrate
are added to the solution of the iron conmpound and it is stirred again for

2 hours at _
The red, viscous graft polymer solution has a solids

content of 18 % by weight.

Example A.17

129.1 parts by weight of water,

54.2 parts by weight of sodium sulphite and

39.9 parts by weight of acetone |

are initially placed in the stated order in a stirred
container with an internal thermometer and reflux
condenser and are heated to 56°C.

As soon as the acetone reflux begins, a total of 258.2
parts by weight of 30 % formaldehyde solution are added
dropwise, Owing to the highly exothermic reaction, the
first tenth of the formalin solution is added slowly and
uniformly. After the reaction has started which is
evident from the onset of yellow colour formation in the
initial mixture and increased acetone reflux, the
remaining formalin is added, the temperature of the
mixture being allowed to increase to the boiling point.
After the addition of formaldehyde, a 30 minute thermal
aftertreatment of the mixture at 95°C is also carried
out.



roomtenperature. The additions of iron salt and chromum salt correspond
to an anmount of about 5 % of iron and chromumrelative to resin used. The
resulting brown solution of the iron-chrom um conpound has a solids content
of 29 % Its Brookfield viscosity is 17 nPas at roomtenperature. The pH of
the brown resin solution is reduced t¥ Zwith 50 % sul phuric acid. The
solution is heated to 60 % and air is displaced fromthe stirred contai ner
by a continuous streamof nitrogen. . 33.7 parts by weight of iron(ll)

| ph h d . and, 87 ' f | ' ; dded
20 phat  hegk ey £ 0 T a8 g ACEH oS o
peroxi de solsitadjustedatided whthoaceyiiadld. 2 ninutes by neans of a

peristaltic punp. Wen the hydrogen peroxide is added, the reaction
sol uti on becones highly viscous. The reaction solution is stirred for 2

Pours a: 60&@;?]§hrgglyye?¢mgge 8?0a84@t§W@%ﬁéoﬁadiréﬁtPTIF00|ing to room
enper at ur e, is neutralized wi % sodi um ) .

Lo utente SOIUELOR Srereqaed Ba FRe PhrY FRS IR SROMEIOBr (e
solution agmd tleereigtare ishstiroed fonf2 pohyseatwsom solids content of
30 % by “B'@Eﬁperaéﬁ@gpéSrfhéawhiéﬁ'@hgaﬁﬁsiﬁgfxféggttgfsyater’

For the preparation of the iron-chromium compound, 50.0
parts by weight of a 40 % aqueous solution of sodium
dichromate dihydrate are added to the solution of the
iron compound and it is stirred again for 2 hours at
room temperature. The additions of iron salt and
chromium salt correspond to an amount of about-s % of
iron and chromium relative to resin used. The resulting
brown solution of the iron-chromium compound has a
solids content of 29 %. Its Brookfield viscosity is

17 mPas at room temperature. The pH of the brown resin
solution is reduced to 2 with 50 % sulphuric acid. The
solution is heated to 60 % and air is displaced from the
stirred container by a continuous stream of nitrogen.

33.7 parts by ﬁeight of iron(II) sulphate heptahydrate
and :

87.3 parts by weight of acrylic acid

are added at an interval of 30 minutes and

13.7 parts by weight of 30 % hydrogen peroxide solution
are added uniformly within 2 minutes by means of a
peristaltic pump. When the hydrogen peroxide is added,
the reaction solution becomes highly viscous.

The reaction solution is stirred for 2 hours at 60°C,
diluted with 200 g of water and, after cooling to room
temperature, it is neutralized with 35 % sodium
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86.2 parts by weight of nesityl oxide and 144.2 parts by wei ght of sodium
sul phite are initially placed in the stated order in a stirred container
-with an internal thernmoneter and reflux condenser and are heated to-
90[err] C 352.0 parts by weight of a 30 % fornal dehyde solution are then
uniformy added dropwi se within 10 A Aaates while cooling. After the
addition of the fornal dehyde, the solution is stirred for a further hour at
90[err]C. After the solution has been adjusted to pH 10 with 50 % sul phuric
acid, it is heated to reflux and air is displaced fromthe reaction vessel

by passi ng hvdrexdde godufiomaidd heoresyd taghatnbhes viscrsddvu@on of
2.8 parts byneesghution? adaizm? decyeagedet hyl propio- nitrile) (A BN) and
180.0 parts by wei ght of vinyl pyrrolidone is added uniformy within 20
mnutes to the boiling initial mxture by nmeans of a peristaltic punp.

The solutio r hour t th Lat _dur ign ch the
viscosity i ?eg n §‘}tag% él.ygtr > hds L1801 WBnRehe! o5l"S WY

- polynewehabtcooled to roomtenperature, it is neutralized to pH 7 mnth

50 % sul phuric acid. The red, highly-viscous polyner solution has a
solids content of 49 % by weight. Exampl e A 19
Example A.18

35.2 parts by weight of water,

86.2 parts by weight of mesityl oxide and

144.2 parts by weight of sodium sulphite

are initially placed in the stated order in a stirred
container with an internal thermometer and reflux'
condenser and are heated to 90°C.

352.0 parts by weight of a 30 % formaldehyde solution
are then uniformly added dropwise within 10 minutes
while cooling. After the addition of the formaldehyde,
the solution is stirred for a further hour at 90°C.
After the solution has been adjustéd to pH 10 with 50 %
sulphuric acid, it is heated to reflux and air is
displaced from the reaction vessel by passing nitrogen
through the solution for 30 minutes.

A solution of

2.8 parts by weight of 2,2'-azobis-(2-methylpropio-
nitrile) (AIBN) and

180.0 parts by weight of N-vinylpyrrolidone

is added uniformly within 20 minutes to the boiling
initial mixture by means of a peristaltic pump.

The solution is stirred for 3 hours at the boiling point
during which the viscosity increases. After the graft
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" An aldol condensate without an acid group i s prepared anal ogously to the
nmet hod according to Houben-Weyl, volunme 14/11, 1963, page 442, exanple 3

.(a). . 696 parts by weight of acetone, 2178 paﬂhss u%eB Rqﬂ&x@o %

f or mal dehyde solution and 20 parts by weight of onate

di ssolved in 35 parts by weight of wat3r -are |n| in the stated
order in a glass beaker. The cl ear solution heats up boiI W thin
45 mnutes. It is allowed to stand for 26 hours and it |s then neutrallzed
wi th concentrated hydrochloric aC|d The coloqzless solution is

subsequent | PENARE Aag) RPLLT Jio P, LANPRTATYLE it & i ds content of 17
% to about 4abrdl idetbrtd pH eNWith SRiNisylpmatimacidl f or mal dehyde.

‘The conpletely water-soluble resin solution obtained is colourless and has
a Brookfield viscosity of 150 nPas and a solids content of 41.4 % 500
parts by we 2Q, % I red by the -
above net hoéﬁmr e&'}( i %laqtﬁf%l%w%ﬁao égh&riaw 1{4& V@%ﬂ% pl aced
in a stirrecadentt af 48 th bh weikdghtal thernoneter and reflux condenser,
adjusted to pH 7 with 50 % sul phuric acid and heated to 90[err]C. Air is
di spl aced fromthe stirred container by a continuous stream of nltrogen

Example A.19

An aldol condensate without an acid group is prepared
analégously to the method according to Houben-Weyl,
volume 14/II, 1963, page 442, example 3 (a).

696 parts by weight of acetone,

2178 parts by weight of 30 % formaldehyde solution and
20 parts by weight of potassium carbonate dissolved in
35 parts by weight of water '

are initially placed in the stated order in a glass
beaker.

The clear solution heats up to the boil within 45
minutes. It is allowed to stand for 26 hours and it is
then neutralized with concentrated hydrochloric acid.
Thé colourless solution is subsequently evaporated on a
rotary evaporator from a solids content of 17 % to about
40 % in order to remove remaining acetone and
formaldehyde.

The completely water-soluble resin solution obtained is
colourless and has a Brookfield viscosity of 150 mPas
and a solids content of 41.4 %.

500 parts by weight of 20 % aldol condensate solution
which was prepared by the above method are initially



A solution of 2.9 parts by weight of 2,2'-azobis-(2-nethylpropio- nitrile)
(AIBN) and 100.0 parts by weight of N vinylpyrrolidone is added uniformy
.to the initial mxture within 20 m nutes by neans of a peristaltic punp.
The solution is stirred for 3 hours at 90[err]C and diluted with water as

required. The yel l ow, highly-viscoud5pol yner solution has a solids
content of 19 % by wei ght. B. Exanpl es of Application B. 1 Di spersing
Port | and cenent In a dose of 0.5 % by wei ght relative to the cenent
content, iaft pol ynme red ccording %o exa .3 and A 13
i ncreases t aged 8 st§g ﬁBn ALipSF FIHE 2B2R eBP | ass 35F (wc =

0.48) by SOtHénmdméﬁeibandpretlugl¢ondensen1tad§ashédrto pHB72widthper si ng

-h 'h . | h
et "o 1S B, BuPkA3ETE ackl And REaRLaledt BY-UT, A0 18! A1LpTalad Mo
- 36 - from the stirred container by a continuous stream of

nitrogen.

A solution of

2.9 parts by weight of 2,2'-azobis-(2-methylpropio-
nitrile) (AIBN) and

100.0 parts by weight of N-vinylpyrrolidone

is added uniformly to the initial mixture within 20
minutes by means of a peristaltic pump.

The solution is stirred for 3 hours at 90°C and diluted
with water as required.

The yellow, highly-viscous polymer solution has a solids
content of 19 % by weight.

B. Examples of Application

B.1 Dispersing Portland cement

In a dose of 0.5 % by weight relative to the cement
content, a graft polymer prepared according to examples
A.3 and A.13 increases the degree of spreading of
Portland cement of class 35F (w/c = 0.48) by 50 % and
40 % respectively at room temperature.

B.2 Dispersing B-hemihygra;e plaster

In a dose of 1 $ by weight relative to the amount of
plaster (302 g of B-hemihydrate plaster, 90 g of water
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and 3 g of graft polyner) a graft polyner prepared according to exanples
A. 3 and A 13T ncreases the uegree of spreading by 150 % and 100 %
-respectively s ) r tg In contrast, the graft basis (cyclo-
hexanone/ f or ma i ulphlte) for exanple A. 3 increases-the degree
of spreading o ﬁﬂ by only 6B&6- B.3 Dispersing deep well cenent
slurries The tion of graft polynmers according to the
invention on deep wel | cenent slurries is shown in Table 2. - The dose of
graft polyners_is 1.0 % by weight relative to the cenent content. The
cement sl ur r3Rd %dﬁs?%tgﬁﬁfﬁfpelﬁﬁgr}+c%ﬁ%ﬁ@fﬁﬁﬂ°¥¥m%¥ prepared. 38) are

A oS IS conuanies hesTuhe i ciafiedts 8 S
measured usin a C r.a and fo

gr adi ent s. gaﬁl’% ﬁln?)e]a’e’\;éé %) Q/‘?s%oé Bylvely At ippem

di fferent erEmpqramhrmIsIanamtwa&tﬁwtha@E&ft basis (cy&EﬁGentage

decrease of n |sc05|t rpm

600 300 ﬁ%n%%/ f”’“i’o‘?)eh’b%?/es%%ﬁé‘hts‘é’r‘tﬁ’r'feg’s of ‘Eamg1€p 8"

0 0 Amprreases the degree of spreadimp of th&(plastely -91 A6
-49 - 65 only -€9 %. -72 A 13 - 69 - 83

- 88 -93 o - 37 -
B.3 Dispersing deep well cement slurries

The dispersing action of graft polymers according to the
invention on deep well cement slurries is shown in
. Table 2.

The dose of graft polymers is 1.0 % by weight relative

: to.the_cement content. The cement slurries consisting of
class H cement and water (w/c = 0.38) are prepared
according to the standard conditions of API RP 10 B and
were measured using a Fann 35 SA viscometer at 38°C and
four different shear gradients.

Table 2: Decrease in the viscbsity by x % at four
different shear gradients

Preparation example Percentage decrease of the
Fann viscosity at rpm
600 300 200 100
pure cement slurries 0 0 o v}
A.3 -63 =80 -85 =91
A.6 -49 -65 -69 -72

A.13 =69 -83 -88 = =-93




B. 4 Di spersing bentonite suspensions Bentonite is used as an additive
inter alia to inprove the renoval of drill cuttings in drilling fluids.
However, the drilling fluid nmust remain punpable in this process i.e. the
increase in viscosity due to drilled clays nust be controlled fromtine.to
time by viscosity- reducing additivess Ihe-viscosity-reducing effect of
graft polyners according to the invention on an 8 % by wei ght bentonite
suspension is shown in Table 3. The neasurenent of the rheol ogy was carried

out at roon1tengerature ysing a Fann 35 SA vi sconeter. Tabl e 3:  Decrease
(-) or increaEe—%Q%§PﬁEEA§9¥g33582%¥§-§9§9595l955 an 8 % by wei ght

bent onite suspension after the addition of 3 % by wei ght graft

pol ymer or graft basis Preparation Exanpl es Per cent age

decrease (-) Beéntonite is used as an additiveasatér)adiatbe Emppovescosity

at rpm the rsmoval of drbﬁgocuatﬁggs 1n28961%%980ﬁ1§éd 3 8 % by

wei ght SlGspension A 1
-54 -78 -gHowevep, the0odrilddnggfinidpmust remain pumpable imi1this+19

+17  +6 tProless i.e. the increase 1n431s05§1ty 8% to’arj118d -83
A7 -51 -56 -58 58 58 58 graft basis A7

+18 +15 +1glay$1must+pe comgroAlgg from time to time by3yiscggity-3g
-40  -42  -Adducing additives. The viscosity-reducing effect of

gréft polymers according to the invention on an 8 % by
weight bentonite suspension is shown in Table 3. The
measurement of the rheology was carried out at room
temperature using a Fann 35 SA viscometer.

Table 3: Decrease (=) or increase (+) in the viscosity
| of an 8 % by weight bentonite suspension after .
the addition of 3 % by weight graft polymer or
graft ba51s

Preparation Examples  Percentage decrease (-)'or
increase (+) of the Fann viscosity
at rpm
600 300 200 100 6 3

8 % by weight _ o 0 o o 0 0

bentonite suspension

Al -54 -78 -82 -85 -90 -90

graft basis A.1 +18 +15 +19 +17 +6 +4

A.5 -47 <67 =69 =75 =83 =83

A.7 =51 =56 -58 -58 -58 -58

graft basis A.7 +18 +15 +19 +17 +6 +4

A.10 -33 =35 =38 =40 -42 -42
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- 38 - B.5 Thi ckener for deep well cenent slurries If 1.0 % by wei ght
relative to the cenent content, of a graft polyner prepared according to
+ A4 is added to a class H cenment/water slurry (wc = 0.38) which is
prepared according to the standard conditions of APl SPEC 10, the foll owi ng

vi scosity-increasing effect can be med8ured. Table 4: Increase in the
viscosity by x %at four different shear gradients (38[err]Q
Pr éparati on exanpl e Per cent age i ncrease of the

Fann vi scosit . pm 600 300 200
100 pure CgﬁéH&h§p%gpg§3for deep weld cemen;eslurrlgg 0 A4

+21 +23 +24 +37 graft basis for A4 - 26 -45
-50 -54 B. 6 Thi ckener for bentonite suspensions If 3.0 % by

wei ght of gI&f &-@ofyiar werighdr eelatdveditagthe Aer@nts contedtt,oofn 8 % by
wel ht bent goklet. BafRe Yepaied dddiisitg! ks %! ¥ BAEEASIR 1 fect can

be neasured.
class H cement/water slurry (w/c = 0.38) which is

prepared according to the standard conditions of API
SPEC 10, the following viscosity-increasing effect cah
be measured.

Table 4: Increase in the viscosity by x % at four
different shear gradients (38°C)

Preparation example Percentage increase of the
Fann viscosity at rpm
600 300 200 100
pure cement slurries 0 0 0 0
A.4 - +21 +23 +24 +37
graft basis for A.4 -26 -45 =50 . =54

B.6 Thickener for bentonite suspensions

If 3.0 % by weight of graft polymer prepared according
to A.13 'is added to an 8 % by weight bentonite
suspension, the following viscosity~increasing effect
can be measured. '
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- 39 - Table 5: Increase in the viscosity by x % of an 8 % by
wei ght bentonite suspension Preparation Exanples Per cent age i ncrease of

. the Fann - viscosity at rpm . 600
300 200 100 6 3 A13 +38  +38 +37 +31
24 +24 B.7 Flowi ng concrete ~ ¥} aTt pol ymers prepared according to

exanples A 3, A6 and A 13 are suitable for the production of flow ng
concrete according to the "Guidelines for the production and processi ng of

Journal " Berok-23" (109Rs4ER" B B0 YSked8 10y BY £ h7Gr oA RRCRLC T (1C

degree of concrete spedgbitnhentonite suspersipnt 0.4 % by wei ght dosage

(relative tg the cenent content) Exanple _
Percent age ppghepseish ER&mples Perceg%ige %?crease SEXRE PinsPr eadi ng
A. 3 visco rpm
31 A13 - 600 3063 200 100 6 3

A.13 .+38 +38 +37 +31 24 +24

B.7 Flowing concrete

Graft polymers prepared according to examples A.3, A.6
and A.13 are suitable for the production of flowing
concrete according to the "“Guidelines for the production
and processing of flowing concrete" in the version of
May 1974, as cited for example in the Journal "Beton" 24
(1974) on pages 342 to 344.

Table 6: Increase in the degree of concrete spreading
in x % at 0.4 % by'weight dosage (relative to
the cement content)

Example Percentage increase of the
degree of spreading
 A.3 : - 35
A.6 . 31

-A.13 33

\
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- 40 - B. 8 Bondi ng of gas concrete with nortar or cenent paste G aft
pol ymer prepared according to exanple A 2 can be used for the preparation
of nortar or cenent paste with high water retaining capability as, for
exanpl e for the bondi ng of gas concrete. The gas concrete i s bonded by
the cenent paste so firmy that no bred® otcurs in the joint after 24

hour s. B.9 Inhibition of the swelling of clays Cationic graft polyners
according to the invention prevent the swelling of clays. If for exanple
clay- containing |Qgs fron10|l mells Qe |ntroduced |nto a 2%
by wei ght aquee imammca F &
t he pieces of the dr|II cuttlngs remain |ntact hb d|S|ntegrat|on or vol une
i ncrease takes place. In water without the graft polyner according to the

i nvention thesn:mﬁt | pol yrher dprepared tacesrding gy exwipleigh. Dueamgbehi s the

i ndi vi dual I %ﬁgg

mul tiple of t %é%rfégf%l?gk%% n%]q/% urréqggn%@?% ;:&{DI dﬁt egra’?st Into
fine clay parhigh aater gratainringtcapakibity fas, b@ﬁcﬁ#@@%ﬁsﬁ%ﬁs The
filtrate wat efod Pty Bf fas SokyrdE ght bentonite suspension which is
determ ned according to the standard conditions of APl 13 B-1 (25[err]C,
0.7 nmPa, 30 minutes) can be reduced by adding 3 % by weight of graft

pol yrer .

The gas concrete is bonded by the cement paste so firmly
that no break occurs in the joint after 24 hours.

B.9 Inhibition of the swelling of clays

Cationic graft polymers according to the invention
prevent the swelling of clays. If for example clay-
containing drill cuttings from oil wells are introduced
into a 2 % by weight aqueous solution of the graft
polymer according to example A.16, the pieces of the
drill cuttings remain intact. No disintegration or
volume increase takes place. In water without the graft
polymer according to the invention the particulate drill
cuttings undergo swelling. During this the individual
particles stick together to form a lump which occupies a
multiple of the original inherent volume and finally
disintegrates into fine clay pafticles.

B.10 Retention agent for bentonite suspension

The filtrate water loss of an 8 % by weight bentonite
suspension which is determined according to the standard
conditions of API 13 B-1 (25°C, 0.7 mPa, 30 minutes) can
be reduced by adding 3 % by weight of graft polymer.
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) 41 - Tabl' e 6: Reduction of the APl filtrate water | oss of an

8 % by wei ght bentonite suspension Preparation exanple Reducti on
af the filtrate water loss by % A 9

-41 A 13 : -33

-42 - G aft polynmers of ketone-al deyrle- condensati on and co-
condensati on products and/or the nonoval ent or polyval ent netal conpounds
t her eof , characterised in that the condensation product is

wat er - sol ubl e and consists a of mretrical or mretrical ketones

containing Tablei@®hatRedug aPnpﬁﬁtt e %9%Ifé16¥a§?dﬁﬁz¢§ hoss oefir 8B8n
radicals with at |east gng ﬁ?ﬂﬁég@ﬁélﬁeﬁ@ghfgé sigpen®ionn al dehyde of the
formula R (C}K»[err] whereln n = dpR can be hydrogen or an
al i phatic, aratTpatitT, aromati T or neterocyC||c radircar, _and C)
optional |y ofPEeparatiepsexarpler ably carB@Q?Ftlgﬂlﬁﬁothe £ilsxatRani do,

sul phoxy, sul phoal kyl ani ne or ?EFﬁHobPE§IB¥y groups, to which
product ani ol c_and/ or nonioni ¢ _and/ ofr catloni c unsaturated nononers

have been gr&ffed in an aqueous solution. Gaft~fdlynmers according to
Adaiml, cha{fc{§rised in that U 233
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the total nunber of carbon atons and hetero atons in the ketones is 4 to
12. Gaft polynmers according to Claiml, characterised in that the tota

- nunber or C%Qgﬁkeﬁ&agﬁmiH h tero atons in the al dehydes has a value of 2
t

to 11. ynmers as clained in clains 1 to 3,
characteri: zecﬂl
group is 1 :

Iar r at ro4@f ~ket one : al dehyde : acid
- 43 -
5. Gaft polyners as clai nmed |n clains 1 to 4, characterized in that
t he co-condensation conmponents for the ketone-al dehyde condéensati on
product ar eCdBlWEp| ast forners and/ or aromatic rre”umﬂ ; ﬂﬂ
condensati on products thereof. 6. Gaft pol ynelr lmﬂm m l“lcl aimb5,
characterized in that the ami noplast forner cbnsist's 8f 6re#,
" nel am ne, dicyandi anmi de or a guanani ne. 7. Gaft polyners as clainmed in

claimb5, characterized i n that 'a phenol derivative has been used as
t he ar anat i Graftp polymerss of Getbhepalljehydeasondensation and m 5,

characterized ., I3n13ka2 133PRERALERE dRG)/4E! tHE BBROVETENESEY aS
polyvalent metal compounds thereof, characterized
in that the condensation product consists

a) of symmetrical or asymmetrical ketones with
aliphatic, araliphatic, cyclic or aromatic
hydrocarbon residues with at least one non-

. aromatic residue, _

b) an aldehyde of the formula R~(CHO),, where
n =1%o 2 and R can be hydrogen, an
aliphatic, araliphatic, aromatic or
heterocyclic residue, and

c) if desired, of acid groups, preferably of
carboxy, sulpho, sulphamido, sulphoxy,
sulphoalkylamine or sulphoalkyloxy groups,

on which anionic and/or non-ionic and/or cationic

unsaturated monomers have been grafted.

2. Graft polymers as claimed in claim 1, characterized
' in that the total number of carbon atoms and
heteroatoms in the ketones is 3 to 12.

3. Graft polymers as claimed in claim 1, characterized
in that the total number of carbon atoms and
heteroatoms in the aldehydes has a value of 1
to 11.

4. Graft polymers as claimed in claims 1 to 3,
characterized in that the molar ratio of ketone :
aldehyde : acid group is 1 : 0.5 to 18 : 0 to 3.



the aromatic conpound. 9. G aft polymers as clainmed in clains 1 to 4,

characterized in that the co-condensati on conponent for the

- ket one- al dehyde condensati on praduct consists of a lignin and/or
lignite deri le“lmlumumwllwm ‘polyners as clained in clains 1 to 9,
characteri zed .conpoddds of the condensati on and
co- condensat i orf pfodbct® cbnt’ain nmetals of group Il Ato VIII A and/or
group | Bto: V B. 11. Gaft polynmers as clained in clains 1 to 10,
characterized in that the anlonlc unsatur t.ed . nmer s are vi nyl
conpounds wi%*h czﬁ‘l?%?y,l’ &Jiacmﬁcild%tj’r
- 44 - 12. Gaiﬁanxdt;émrzsecaarclwamcthm cd-a:am«;.hstatlﬂh

characterized in tur AL vi nyl or
acrylic derivati véeégn %4%9% %ol’%&e}se aa?'deﬁigqrewggq%ﬁt M to 10,
characterized i n prestuathareatamimap lastatfiorateas and/awreaomatiaz e quat ernary

anmoni um corrpouncgﬂ“ﬁ "![]'}1 s @Af orﬂﬂﬁﬁﬁl fﬁa ﬁﬁd&dﬂﬂ%{%ﬁem 1 to 13,

characterized in e weight ratio etone- hyde
condensati on or co-condensation product to unsat urated nononer is 1
0.02 to 10.

6. Graft polymers as claimed in claim 5, characterized
in that the aminoplast former consists of urea,
melamine, dicyandiamide or a guanamine.

7. Graft polymers as claimed in claim 5, characterized
in that a phenol derivative has been used as the
aromatic compound.

8. Graft polymers as claimed in claim 5,'characterized
in that a naphthalene derivative has been used as
the aromatic compound.

9. 'Graft polymers as claimed in claims 1 to 4,
characterized in that the co-condensation component
for the ketone-aldehyde condensation product
consists of a lignin and/or lignite derivative.

10. Graft polymers as claimed in claims 1 to 9,
characterized in that the metal compounds of the
condensation and co~condensation products contain
metals of group II A to VIII A and/or group I B to
vV B.

11. Graft polymers as claimed in claims 1 to 10,
characterized in that the anionic unsaturated
monomers are vinyl compounds with carboxy, sulpho
or phosphoric acid groups.
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'15. Process for the production of graft polyners as clainmed in clains

1 to 14, characterized in that t he unsaturated nononers are grafted
onto the ket one- al dehyde condensati on or co-condensation products
i n aqueous sol ﬂmumﬂ"jm lm ture of 0 to 100[err]C. 16. Use of
the graft poly cl aFmd4l-t o 14 as di spersants for

i norganic bi nder* s sp nsi ond and sol utions, for aqueous clay
suspensi ons and sol utions or coal/water suspensions, as retention
agents, thickeners, in particular for aqueous systens and as agents

f or preventlﬁé t hErafd podymers a@fGéP&Peﬂn1&q&é@&§ss}sF€n§°' 17. Use as

claimed in clai m tharabterdlzed 360 that! ke non-ithet! upBatiedted
ket one- al dehyde condensati on peru ram nol ecul ar wei ght

of < 150, 000 and Zonomers afe:d ﬁt°6fagEV§l§r§gﬁ§Vgﬁ&Fﬁﬁ *ani oni ¢ nononer s
are used as dispersants. - 45 -

18. Use as clained in claim16, characterized in that - graft

pol yners on flBe b&zaftopolymgrehasnedalimedndn claims 1 tel déhyde

condensati on prodiphsaR3eriged Qhthat th tlgﬁhgfﬁhéﬁtW?hQQh of > 50, 000

are used as retention ents an e gra nmers have ani onic,
non- |0WP@°@Fr@aPF@hH@ n3ey. ammonlum ggmpgg@ &3 clained in
claim 16, characterized in that graft polyners on the basis of
very | ong-chai ned ket one- al dehyde condensation products having a

gram nol ecul an.weGghtftopolymerglasacdaimed dn claims 1 tbhiaskeners and the

graft polymers hayg 30-28kSzea in that BRY LB1LAtOkatdb' 8 ketd@edes:
aldehyde condensation or co-condensation product to
unsaturated monomer is 1 : 0.02 to 10.

15. Process for the production of graft polymers as
claimed in claims 1 to 14, characterized in that
the unsaturated monomers are grafted onto the
ketone-aldehyde condensation or co-condensation
products in aqueous solution at a temperature of 0
to 100°C.

16. Use of the graft polymers as claimed in claims 1 to
14 as dispersants for inorganic binder suspensions -
and solutions, for aqueous clay suspensions and
solutions or coal/water suspensions, as retention
agents, thickeners, in particular for aqueous
systems and as agents for preventing the swelling
of clay in aqueous systems.

17. Use as claimed in claim 16, characterized in that
short-chained ketone-aldehyde condensation products
having a gram-molecular weight of < 150,000 and a
high content of acid groups and/or anionic monomers
are used as dispersants.
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" 20. Use according to Claim16, characterised in that graft pol ymers on
the basis of short-chain to |ong-chain ketone- al dehyde condensati on
products having a nol ecul ar wei ght of 500 to 2,000,000 are used as

" agents for ﬂmmm“ﬂmmg‘un svvel ling of clay in aqueous systens, the graft
pol yner s c or noni 8hi c charge.

18. Use as claimed in claim 16, characterized in that .
graft polymers on the basis of long-chained ketone-
aldehyde condensation products having a gram-
molecular weight of > 50,000 are used as retention
agents and the graft polymers have anionic, non-
ionic or cationic charges.

19. Use as claimed in claim 16, characterized in that
graft polymers on the basis of very long-chained
ketone-aldehyde condensation products having a
gram-molecular weight of > 75,000 are used as
thickeners and the graft polymers have anionic,
non-ionic or cationic charges.

20. Use as claimed in claim 16, characterized in that
graft polymers'on the basis of short-chained to
1ohg-chained ketone~-aldehyde condensation products
with a gram-molecular weight of 500 to 2,000,000
are used as agents for preventing the swelling of
clay in aqueous systems and the graft polymers have
cationic or neutral charges.

— ¢
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