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1 Thé jpresent invention relates to the use of anphoteric water-soluble
polynmers as beater additives and/or dis- persing agents for papermaking in
t he-_presence of a retention auxiliary aid. Fillers used in the paper
i ndustry as well as in sonme other areas 05 i ndustry such as, for exanple,
t he paint and dyestuff industries, are available not only in powder form
but also in the formof aqueous dis- persions. Various econonic reasons,
such as the elim - nation of drying, as _ well as the potential for a nore
ratignal work cy&ePir@send gnyendtren reflaggseto ftdfouse Id @wheteriiic ers
in‘the form of gliatRP oD 1eFpoT ymRPETRIEE beldt® rUSRIt Ie&h aHdERA Tins
elimnates the grobLen1of dg;tfln t he manplace, ch as has been ex-
peri enced her et BBSPANSTRECHFSILOL | BRPE ™A PP§r1§b§%@hﬁnﬁﬁ?WQ? ofin. Usual -
ly, | ow nol ecul zetemttdions @uxtilidapyl wier.s t hat contain a high proportion of
anionically effective groups, e.g., carboxyl groups are used as dispersing
agents. In many instances, comercial products are honopol y- ners of
acrylic acid i nFiifderer msed iins thedipapesr iadustony @a e ltls asDHNOSoge 23 732

describes a proggper ArelisClrCoRalgtrYERch’ a8GT WdrC 3&Enb131d the
acryl am donet hyl propane sul - gni ¢ aCid are used as dispersing agents. The

phani ¢
process resul tsPainki Gmdy dygstehits Aneystaiesus aigy VR 1aFeMOtsioBHY, t he
viscosity of whiighpdadeeaFesrmonbytshilgbt liyn ane! Faper aifuaguedtise@ses. Such
behaviour is esgeg%ﬁlh§ f%voqr%blé for t.he rnging/be tggg rocess . EP 0
035 640 describ EMFse Y6 18X ﬁPQP@HCf Ff Ao 8% dPEpersing

agents. Filler sagpem of drying, as well as the potential for a more

""i »

U rational work cycle in the production of paper, favour
the use of fillers in the form of dispersions. Fur-
thermore, the use of such dispersions eliminates the
problem of dust in the workplace, such as has been ex-
perienced heretofore.

The production of filler suspensions is known. Usual-
1y, low-molecular water-soluble polymers that contain
a high proportion of anionically effective groups,
e.g., carboxyl groups are used as dispersing agents.
In many instances, commercial products are homopoly-
mers of acrylic acid in the form of its sodium or am-
monium salts.

DE-0OS 31 23 732 describes a process in which copoly-
mers of acrylic acid and acrylamidomethylpropane sul-
phonic acid are used as dispersing agents. The process
results in highly concentrated aqueous pigment suspen-
sions, the viscosity of which.decreases only slightly
as temperature increases. Such behaviour is especially
favourable for the grinding/beating process.

EP O 035 640 describes the use of oxalkylated fatty
ammonium salts as dispersing agents. Filler suspen-
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2 sizops produced wth these salts are characterized by extrenely high
solids concentrations that can be achi eved, which can exceed 75% DE-OS 32
30-737 describes the use of a conbination of an anionic polyner with a
cationic polyner for disper- sing calcin clay. It is preferred that a
cross-link- ed acrylic emul sion copol yner® that contains an acid be used as
the anionic polynmer and a quaternary pol yam ne be used as the cationic
pol ymer. The use of such a dispersing agent conbination results in a
reduced sed- in@heRsiprodRceadoVibhi bhese sabkggareamhamacherized by

retuction of diéﬁ£ﬁ8ﬁ¥1ﬁhﬁig%538$ﬂ@é|HoH@éMtFEik@ﬁsiﬂhéﬂecéﬁssepf kaol i n.
In EP 0129329 wat er-sol ubl e, copol yners are_used for the.production of

. copol
pi gment dispers?%ﬂ%ev?ﬂatwﬁbﬂ@a?%xc%¥%%§9l7§%and sul phoni ¢ acid groups,
wherein the no- |ecular weight is between 1,000 and 5,000 and the pol -

di o Si f I LS ,] .th . 5. - ' [
oporties arc SErPEven 3§ [Rk FeRTRiPee tie pure ol ¥ coflp ThEERPT oA o
suspensi ons wi t&naapiopdet pohywér avitieast c8tiopact pol emei z8oofdiieperthan 2
[err] are clai ”E?n&ycgf’%%é?%%?; prPéyﬁgéF?PFeécﬁ%ﬁ: gaa&msg’mqiiﬁﬁiyl -

am donet hyl propane™su g.onlc acid wth nol ecul ar wel s between 1,000 and
2,000 are used 94 AFEPEic| pAYLEEAR sCconptyRespEhat orgnheEns drRgacddt he

invention are disédngyi shedaRyoric | pOTPHER Ah@Vas§adtéirhary GbblydmM9n&36
descri bes copolgners 8f su stltu£ed basi c
e used as the cationic polymer. The use of such a
dispersing agent combination resuilts in a reduced sed-
' imentation of kaolin in the storage tank as well as a
./
reduction of dilatancy that is usually very marked in

the case of kaolin.

In EP 0129329 Qater—so]ub1e copolymers are used for
the production of pigment dispersionsfthat contain
carboxylic and sulphonic acid groups}ﬁwherein the mo-
lecular weight is between 1,000 and 5,000 and the pol-
ydispersity of the copolymer is less than 1.5. Improv-
ed dispersing properties are achieved by the low poly-
dispersity. | ' -

Calcium carbonate suspensions with a proporﬁion of at
N\ least 87% particle size of less.than 2 um are claimed
by EP 0 108 842, bopo1ymers of acrylic acid and acryl-
amidomethylpropane sulphonic acid with molecular
weights between 1,000 and 2,000 are used as dispersing
agents. The dispersions according to the invention are
distinguished by an improved flow stability.

CH-A-479 636 describes copolymers of substituted basic
acrylamides with ethylenically unsaturated monocar-
boxylic acids, such as acrylic acid, and further wa-
ter-insoluble ethylenically unsaturated monomers.
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acrylamdes with ethylenically unsaturated nonocar- boxylic acids, such as
acrylic acid, and further wa- ter-insoluble ethylenically unsaturated
NORONEr S. 3 These copol yners are particularly suitable for coating
surfaces and may also be used in the form of aqueous emul sions or
di spersions in paper and textile finish- ing, e.g., surface sizing of
papers or, in textile finishing, in conbination with waterproofing agents,
as binders. It is particularly preferred to_use said polyners as .,
antithronbogeniEh%%%t?ﬂ@%]%W?ﬁsa?E%n?%EF‘%H1%@bér?%’?gbé%eﬁPy ¢PREING
di §t~4|"i but i 0”]; Eﬁgﬁfé@eél??p@@Smgiﬁs%ré@e@etlh@e%)rﬁdu'c?]écrﬂoﬁrh @ﬂpﬁ@&lbiedsiw _
copol yners of a basic pol ynmerizabl e. compoun suc s, a basical reacting
Subet ] tut ed (e TET RSP Hcl LEREHRI FTRer (hap el Brd cedrbiTe B 0 e
correspondi ng uisaf ueaged swrtiaceushz wsg nef hwapglrscoaci iin Tastdlam
photeric copoly. Suk LE{er | E eyl
emul si fying pulﬁ?éﬁ%ﬁiﬁ?fagéagég?ﬁgagggﬁﬁg{*ﬁrﬁ%gég?Paé$éﬁgaééeﬁﬁ%fr
advant ages, fil&erbindeessi bhsiehadrhieu RrotucRietenvedt tonuseysaide. | by

the addition ofpgNyméP8i &s da8DPERFBEDSYEN & caEPhad¥ Ri€RNAI 88RBEAE di sad-
vant age. CXdlnar%Ix, in. the produ?tl n of ﬁgger, ie- tentton agents are
used to accel er@f eNeRR FRMDVAPVRR ! Niat LPe h T1PUELIPR-the fibre material s
and fillers. For the nost part, these retention agents are cation- ically
modi fied pol yel getfobyt g5. ¢ J8E4GRLLPPLE BREURFoQlict NER ok ChRBhLLE-PEEN S
react with pol yner-bound an-
copolymers of a basic polymerizable compound, such as
, \,/ a basically reacting substituted (meth)acrylamide or
(meth)acrylic ester derijvative with a corresponding
unsaturated acid, such as methacrYljglacid. These am-
photeric copolymers are suitable asfgmu1sifiers, in
particular for emulsifying pulp and surface sizing

agents for paper.

With all their advantages, filler suspensions that are
produced conventioha]]y, i.e., by the addition of an-~
ionic dispersing agents, display a considerable disad-
vantage. Ordinarily, in the productiop of paper, re-
tention agents are used to accelerate the removal of

_ water and to retain the fibre materials and fillers.

) For the most part, these retention agents are cation-

- ically modified polyelectrolytes. The cationic groups

of these retention agents react with polymer-bound an-
ionic groups under neutralization, i.e., a quantity of
cationic groups that is equivalent to the number of
anionic groups is bound and the number of cationic
groups required for the retention effect is reduced
thereby. ég |
This effect occurs if a filler suspension produced
with anionic dispersing agents is used in the paper



i onitc” groups under neutralization, i.e., a quantity of cationic groups that
I s equivalent to the nunber of anionic groups is bound and the nunber of
cationic groups required for the retention effect is reduced thereby. This
effect occurs if a filler suspension proQuced wi t h ani oni c di spersing
agents is used in the paper 4 pul p. A'satisfactory retention effect can
then be achieved only by a drastic increase in the quantity of retention
agent that is added. It is the object of the present invention to provide
beat er additi ved Hnd/drsat spfactaly dedent o efifeqly canddigroef filler

su§p’en_si ons appAdifdN&d | oh PARSF -a B 930 Mrfdr Sl N Ofn AP ardi®y of
retention-inpairing effect. This object s, achi eved by the use of
anmphot eri ¢ wa- q%ﬁ¢@ﬁﬂ?ﬂﬂ%§?ﬂﬁxﬁ%ﬁﬁn¥? ‘contain a) 90 to 30% wt .

acrylic acid and/or methacrylic acid, b) 10 to 60% w. of a conpound of the

formula R2 whergin, [ er,r n for_ hydrogen .or. the nmethyl residu [err]
whi ch are eithe t.hie %%%reggofecﬁf?fgrt r%,p'}%pﬁ'ne%ejr{{ %rhté OrPetth%/Iprb?weqe%yl
resi due, and X bsaatels ddgitivamptargrdn \dimpensied ddefitendaoresinbueotavi ng 1

to 5 carbon al Qe fdn (o O PIEM sy N RS UBH Tiddan phoni c
acid, if necessary, and d) O to 109@_vw.f§ﬁ: anot her éﬁ%y eﬂ%%a,ly
unsat urated coffRRHEE pi 1l AR iNRdd 218 1@ HHE WRFKRNTaNsAmRa i vifight
nmeasur ed effect. o
This object was achieved by the uée of‘amphoteric wa-
\ ter-soluble copolymers which contain a) 90 to 30%-wt.
acrylic acid and/or methacrylic acid, b) 10 to 60%-wt.

of a compound of the formula

R1- Rz
CHz = C —— CONH - X - N

Rs

wherein R1 stands for hydrogen or the methyl residue,
Rz and Rs, which are either the same or different,
represent the methyl or ethyl residue, and X stands

. for- an optionally branched alkylene residue having 1

~/ : to 5 carbon atoms, ¢) 0 to 50%-wt. acrylamidomethyl-
propane suiphonic acid, if necessary, and d) 0 to 10%-
wt. of another ethylenically unsaturated compound pol-
ymerized therein and whose molecular weight, measured
at a pH-value of 8.0, is smaller than 100,000, as
beater additives and/or dispersing agents in highly
concentrated aqueous suspensions of pigments and fil11-
ers for papermaking in the presence of a retention
aid.



at a ﬁH—vaIue of 8.0, is smaller than 100,000, as beater additives and/or
di spersing agents in highly concentrated agueous suspensions of pignents
and-fill- ers for papermaking in the presence of a retention aid. 51t
is preferred that the polyners according to the present invention have a
nol ecul ar wei ght of 500 to 50,000, determ ned by gel perneation

chromat ography. N-al kyl substituted acrylam des or nethacryl am des that
have a tertiary_am . no grqup at, the alkyl radical my be used as nononer b).

%Egles of thedd dﬁepﬂPfeﬁéﬁﬁyFQﬁFnﬁﬁﬁoﬁﬁﬂX&%ﬁﬁz%ﬁ9ﬁ§ Gy nopr opyl
met\dcryl ani de, pd-le@%wty|1@Nﬂeﬂ@nBnZhdh/@EfahyﬁoprraWe}ﬁb&m @&F 500 to

di met hyl am no- 2, r | am nopr opyl
acryl am de. Acryl- %gﬁfdg£3gr ¥ﬁ8g§¥|§ﬁ|d m%#% EVE¥T¥3 %hﬁdﬁy ‘pol y-
meri zation with formal dehyde and dinethylamne to the correspondlng Manni ch

base can al so bg_l gﬁﬁg1a§u RINBLel) a 9ﬁ$hﬂ%k%?oH“ﬂéBHa the nnnoner d).

hydr oxypr opyl acryla acrylonitril e are ex

The nononers of tiadupayp éréeﬁ§éérVoa@BP§|ﬁﬁ@qﬂxﬁqlﬁh%|4i¥ﬁ% nagdical

properties of th&ycwluaéw 2 }Ebe.oehleSrp«MSI R anAdss AR HEsORIrad eid by
pol ymeriza- tion known pol nerlzqtlon of the nononers

is preferably cfet Wl@@’SGPrPHy a&ﬁﬁé@@§d§ imgthar! aH NARGARYEs of wa-
ter and wat er - nmimgtinalce y3amidet, s d imethydamimcad2g@ralimethyipropy]

acrylamide, dimethy]amino-z,2—d1methy1prdpy1 meth-
acrylamide, and dimethylaminopropyl acrylamide. Acryl-

(U amide or methacrylamide that is coﬁvefted after poly-
merization with formaldehyde and dimethylamine to the
.corresponding Mannich base can also be used as monomer
b).

Acrylamide, methyl acrylate, hydroxypropyl acrylate,
and acrylonitrile are examples of the monomer d). The
monomers of group d) are used to obtain a modification
of the properties of the copolymers.

The dispersing agents can be obtained by polymeriza-
tion methods known per se. '

Y The polymerization of the monomers ié-preferab}y car-
ried out in an aqueous solution or in mixtures of wa-
ter and water-miscible solvents, such as an alcohol,
e.g., isopropanol. Initiation of the polymerization is
effected with the help of radical polymerization cata-
lysts. Redox systems and/or thermally disintegrating
radical formers of the type of azo compounds as, for
example, azoisobutyric acid nitrile can be used. Com-

! binations of hydrogen peroxide, the salts of peroxydi-
: su1phuric acid or tertiary butylhydroperoxide with



o N « 1 ' .
e.gx,~ i sopropanol . Initiation of the polynerization is effected with the
hel p of radical polynerization cata- |ysts. Redox systens and/or thermally
di sintegrating radical fornmers of the type of azo conpounds as, for
exanpl e, azoisobutyric acid nitrile can pe used. Com binations of hydrogen
peroxi de, the salts of peroxydi- sulphuric acid or tertiary
but yl hydr oper oxi de with 6 sodium sul phite or sodiumdithionite as

reducti on conponent are _exanples of suitable redox systens. In order to
achi eve the noReEiMEr sdPhteorr 898 itmaf 11hdon0Headsr E§dUCdd%Rccording to
t he—present i NeRmohedR, are exampned ot sud tediiey redox! Ry stemeTer i zation in
the presence of polynerization regulators. These nmay be | ower alcohols with
1 to 4 carbon atons, pre- ferably isopropanol. In addition, hydroxyl

amoni um sal t s Iandrderrc &pt ach,i exeg thenmodapuderhwedlghdr offhilessgithaal | i c

acid are effectioe 53y %%W'e%bqrr%d G YR Zi-%t L} g%s*é‘?\thrnr\)e%d—. out such
that a part of thé nonomner xture iI's prepgre , coa I'ymerization initiated,
and the nonomeitignxt dite ishexPeddentc &8t car rifo@yity theuPodymesi@aiieni zat i on,

the tenperatur gnmhe' pirksWinchi B2 pvakneidatidndee daRIRFHNT THeglhe type of
gﬁ err] C and 28

catal yst used, tenperatures het n err]-C may be optimal .
It is al so posgPHIQetgoUﬁfrﬁqGéﬁgﬁélyl Heﬂif&tﬂoﬁaégkphé &S i R Epoi nt  of
]Ehe sol vlent Qr,fetmdﬁw ri(r?e@smpanoat. Tenadddtions hr;lydtroa(:ye almon itum S. zi/ery
requently, it n t t arr t rizati.on under
frequently, it 638.Deadvaniageans ' e 62" hetdhotde cRANITELZ 2H 8
glycollic acid are effective as regulators.

~ Copolymerization may be carried out such that a part
of the monomer mixture is prepared, copolymerization
initiated, and the monomer mixture then added contin-
uously. During copolymerization, the temperature may
vary within a very wide range. Depending on the type
of catalyst used, temperaﬁures between 50°C and 200°C
may be optimal. It is also possible to carry out poly-
merization at the boiling point of the solvent or,
under pressure, at temperatures that are above this.

Very frequently, it can be advantageous to carry out

_ the polymerization under adiabatic conditions. In this

N case, the start of polymerization is effected expedi-
ently at low temperatures, e.g., at 20°C. The final
temperature that is achieved as a result of the poly-
merization heat that is liberated will depend on the
monomers that are used and on the concentration con-
ditions, and, at a corresponding pressure, may amount,
e.g., to up to 180°C,

During copolymerization, the pH-value can also vary
over a very wide range. It is advantageous that copo-



casét?the.start of polymerization is effected expedi- ently at | ow
tenperatures, e.g., at 20[err]C The final tenperature that is achieved as
a result of the poly- merization heat that is liberated will depend on the
mononers that are used and on the concenfration con- ditions, and, at a
correspondi ng pressure, nmay anmount, e.g., to up to 180[err]C. During

copol yneri zation, the pHvalue can also vary over a very wde range. It is
advant ageous that copo-

] . lynmerization be carri 0 at | H- val ues,
al t Hough pH val WEETHFAR IheH&ER=e cﬂ‘#t & e]a%w —pV&u‘tst%?’e.aol%’{JOeLfg%
polN\#ieri zat i on,pH-vatues wbaove titee megeraf foint 12re pabiermibdsitléo 8, is
adj usted by neans of an aqueous base, e.g., sodium hydroxi de, amonia, or
po- tassium hydroxide. The copolynmers are used to produce concentrated

sol i d- matt er - AffEmAohgmenizatiion cdhridttvatue t e P yrangenssf b wRided

ei ther directly durdgrd i Of INANB Pris 485 Ed By SiedhBtopsanli spersing
agent. Chal k, kaolin, satin white, titaniumdioxjde, and c|ay are exanpl es

of pignents. THRAURRHR iRASY &- TopdiSHEr RAEHO%IER uMOR W at9v PR 0 t he

pi gments, anmourdadsitm Gvdroxdid®h preferably 0.05 to 0.2% The solids
contents of the pignent suspensions can anount to up to 80% w ., depending
on the enployed pignent, its particle size and particle-size-distribution.
The pignent susiensiaprs ywetkicete -usad drali mwpduce heonecasenatéedvamt idn -

wi th the copol yians, Arg, dieidfbns. In this connection, the polymer

may be added either directly during the grinding pro-
U cess or after that as dispersing agent. Chalk, kaolin,

satin white, titanium dioxide, and clay are examples
of pigments. The quantities of copolymers that are
used, relative to the pigments, amount to 0.02 to
1.0%, preferably 0.05 to 0.2%. The solids contents of
the pigment suspensions can amount to up to 80%-wt.,
depending on the employed pigmenti'its particle size
and particle-size-distribution. ;? |

The pigment suspensions produced;— according to the
present invention - with the copolymers are distin-
guished by a greatly improved stor%ge 1ife as compared
to conventional products based on §b1yacry1ates.

The pigment suspensions are used in the production of
paper. Usually, the aqueous pigment dispersions are -
metered into the paper slush pulp. After dilution to
approximately 0.5%, retention agent is added to the
paper pulp and passes to the wire section of the paper
machine thrbugh the headbox. When pigment suspensions
that have been produced with the new-type dispersion
agent are used, a greatly improved effectiveness of
the retention agent can be seen in comparison with
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gui shHed by a greatly inproved storage |life as conpared to conventi onal
products based on pol yacryl ates. The pignent suspensions are used in the
preducti on of paper. Usually, the aqueous pignment dispersions are netered
into the paper slush pulp. After dilutiog to approximately 0.5% retention
agent is added to the paper pulp and passes to the wire section of the
paper machi ne through the headbox. When pignent suspensions that have been

produced with the new.t di spersi on ent _are used, .a_.gr | y i nmproved
f fect veness GEMYARHIGHE RSOAUGHR dBN Sh@PRdaR: FoL RN FIGNS th 8
coWent | onal pmachectinl Heterappin esd ¢ idder frelteatiomt.eri al retention and
filler retention. The processes in the headbox and in the adjacent wre

section of a papermaking nmachine can be sinulated ex- trenely well with the
so-cal | ed Brit{Hhapnogssses ittertdes healddexc amerioi dhley aggideat] e idiesper si ng
agents are usedeR iR N d&fpefr‘i{a%tdgorrhal&hﬂéprc%' Rl @it Wheh e ie
established, retentioon is _not degraded when the new type of products are

used. The pres&remedventsidn Wath epreaitied Brigtedesr t&8tarai| on the
basis of the felHerWayy WD cRImerarilas 13 aviadniad ey diipgits i fy edigritison of

t he Copol yners Copol r. 1l ri,ng stixrin nd cooling, 62 rt.s
di et hyl ani no- %Fgﬁﬁé%:& ﬁegfﬁ%‘é of rRtrok 08 B eBPE ok e Yor 985
parts water, 3&agmahies edtEtilyichech| oeitenddion, isndot degraded when the

' new type of products are used.

ij The present invention will be explained in greater de-
tail on the basis of the following examples; parts are

parts by weight.

Production of the Copolymers

Copolymer 1

During stirring and cooling, 62 parts dimethylamino-
propyl acrylamide were introduced into a mixture of
675 parts water, 38 parts 37%-hydrochloric écid, and
225 parts acrylic acid. This resuited in a pH-value of
, 1.6. The temperature was 20°C. 42 parts 35%—-hydrogen
o peroxide, 36 parts mercaptoethanol, and 2 parts 1%-
iron(II) sulphate solution were then stirred into the
monomer solution one after the other, and the stirrer
was then stopped. Polymerization which began immedi-
ately could be detected by a rise in temperature. Af-
ter approximately 2 minutes, the final temperature of
95°C was reached. Next, 4.5 parts 35%-hydrogen perox-
ide and 2 parts 40%-hydroxylamine hydrochloride solu-
tion in water were stirred in. This was allowed to re-
act for one hour. The pH-value of 8.0 was set by the
addition of 269 parts 45%-sodium hydroxide solution.

‘ .
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225*parts-acrylic acid. This resulted in a pHvalue of 1.6. The tenperature
was 200C. 42 parts 35% hydrogen peroxi de, 36 parts nercaptoethanol, and 2
parts 1% i-ron(ll) sul phate solution were then stirred into the nononer
solution one after the other, and the stigrrer was then stopped.

Pol ymeri zati on which began imedi - ately could be detected by a rise in
tenperature. Af- ter approximately 2 mnutes, the final tenperature of

950[ err] was reached. Next, 4.5 parts 35% hydrogen perox- ide and 2 parts
40% hydr oxyl anmi e KRl tor ie Produst iar'f'q}dglt@rdo\ﬁé’r S&Mhg-&t 08~ This
was—al | oned t o termigedt forr oMmetHouwio] stha grHwailght ofy SndinsmoSaje by t he

I ti f Y% ' d ' luti on. 9 Th | ' f
The product anhRRy (oo, Red: Heeiead d it Sl i gt

by nmeans of gel83%br nmeati on chronmat ography (GPG resulted in a val ue of 920
Copol ynmer 2 During cooling, 72 parts di nethyl am nopropyl acrylam ide were
I ntroduced into a m xture consisting of 621 parts water, 45 parts

37% hydr ochl or i&eRglymers2 263 parts acrylic acid. This resulted i'n a
pHval ue of 1.6. The tenperature was 20e[rr]C. Next, 3 parts 35% hy- drogen

peroxi de, 1 part mercaptaethan and 0.5 parts 1% iron(l-1) sul phate
Dot i on wer o TS G4 b v 17 AR SEIRENY MDY Y R TOA and
the stirrer wasideneverst oppachdUReEd) ngrticr @ imoirx buriec lodregiat iingred 62t el y was
indi cated by apfalrstes '\J]aﬁeer”,peibatr}grets '@('It%e-rhydrocMor'ic acid, and 263

parts acrylic acid. This resulted in a pH-value of

\ 1.6. The temperature was 20°C. Next, 3 parts 35%-hy-
drogen peroxide, 1 part mercaptoethanol, and 0.5 parts
1%-iron(II) sulphate solution were stirred into the
‘monomer solution one after the other, and the stirrer
was then stopped. Polymerization .which began immedi-
ately was indicated by a rise in temperature. After
approximately 8 minutes, the final temperature of 85°C

. was reached. Next, 4.5 parts 35%—hydfogen peroxide and
2 parts 40%-hydroxylamine hydrochloride solution in
water were stirred in. This was allowed to react for
one hour and the pH-value of 8.0 was set by the addi-
tion of 309 parts 45%-sodium hydroxide solution. The

. viscosity of the product amounted to 9,500 mPa.s. Mo-

N\ lecular weight determination indicated a value of
44,000,

Copolymer 3

During cooling, 115 parts dimethylaminopropyl meth-
acrylamide were introduced into a mixture consisting
of 603 parts water, 72 parts 37%~hydrochloric acid,
and 210 parts acrylic acijd. This resulted in a pH-val-
ue of 1.6. The temperature was 20°C. Next, 19 parts
35%-hydrogen peroxide, 5 parts mercaptoethanol, and
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apprOX|nater 8 m nutes, the final tenperature of 95[err]C was reached.
Next, 4.5 parts 3596hydrogen peroxi de and 2 parts 40% hydr oxyl am ne
hydrochloride solution in water were stirred in. This was allowed to react
for one hour and the pHvalue of 8.0 was ggt by the addi- tion of 309 parts
45% sodi um hydr oxi de solution. The viscosity of the product anounted to
9,500 nmPa.s. Mod- |ecular weight determ nation indicated a val ue of 44, 000.
Copol ymer 3 During coolin 115 parts di net hyl am_noprop met h- acryl am de
wore Y IEr oducedOr o B3t 1 ¥ar BOBBAL) SELABROF688 HaTPS Hars, StISTRA: t o

37% ldrOChl?rldan dhe apdord® panusiaar phcadted. tﬁbl?the$ulbad e
H va ue of 1 T ur s .20 t

pS%hydrogen pngQragg g%ﬁ?fgk ﬁgﬁa?géthgag%gréggégbn ghgéé %&PPQ

1% iron(l1) sul phaediagedi UESV\BI'\QTSaItEdeUYI at g iske inokemperadiumei.on one

after the other f%@¢ %Bﬁrékhhé§é1va§ h?ﬁﬂté%ODEﬁQ eRQ'%Eﬁbk?%&h?% Wi ch

began i mredi at el %Pmas i ndi cat e K rise in’tenperature
appr oxi mat el y 498PRutes, repshedd éﬁﬁer&téréa6F39§EF€PWFC°ﬂ@§ Pexerad.

Next, 4.5 part81aé%ahndaogaataeaox hydeoﬁpdaaxaarh9d46%hhb¢ﬁ@éyb@nune
hydrochlorlde S Iu- t.ion in m$re stirre Thi s ﬁgs allqwed to re-

act for one hou gﬁdIPhgaﬁﬁrvgﬁﬁg 1§r8dmé9 sgb1ﬁywﬁﬁe GMECo ¥ 9ot €55
parts 45% sodi uacly dooxiode bolu- ahdotheThH-vadaesbfy 80D whs peddibyt

amounted to 180tﬂgaa%d1¥q RcukaﬁsﬁebngsdﬁkirQbﬁ%bhoﬂyd$%&Hh%ﬂé&1u-
tion. The viscosity of the product amounted to 180

Kd, _ mPa.s. Molecular weight determ1nat1on resu1ted in a

value of 6300. '

Copolymer 4

During cooling, 144 parts dimethylamino-2,2-dimethyl-
propyl acrylamide were introduced into a mixture of
592 parts water, 90 parts 37%-hydrochloric acid, and
175 parts acrylic acid. This resulted in a pH-value of
1.6. The temperature amounted to 20°C. Next, 28 parts
35%~-hydrogen peroxide, 24 parts mercaptoethanol, and'1
part 1%-1iron(I1) sulphate solution were stirred into
o the monomer solution one after the other and the stir-
(O rer then stopped. Polymerization which began immedi-
ately was indicated by a temperature increase. After
approximately 2 minutes, the final temperature of 95°C
was reached. Next, 4.5 parts 35%-hydrogen peroxide and -
2 parts 40%-hydroxylamine hydrochloride solution in
water were stirred in. This was allowed to react for
one hour and the pH-value of 8.0 wés set by the addi-
tion of 216 parts 45%-sodium hydroxide solution.
The viscosity of the product amounted to 39 mPa.s. Mo-
lecular weight determination indicated a value of
1800.



val e’ of 6300. Copol yner 4 During cooling, 144 parts

di nmet hyl am no- 2, 2-di net hyl - propyl acrylam de were introduced into a

m xture of 592 parts water, 90 parts 37% hydrochloric acid, and 175 parts
acrylic acid. This resulted in a pHvalugqjiof 1.6. The tenperature anounted
to 20[err]C. Next, 28 parts 35% hydrogen peroxi de, 24 parts

mer capt oet hanol, and 1 part 1% iron(ll) sul phate solution were stirred into
t he nononer solution one after the other and the stir- rer then stopped.

Pol ynmeri zati on which began imedi - ately was indicated by a tenperature

i nbrease. Aft erCaminmemet ely 2 minutes, the final tenperature of 95[err]C
was reached. Next, 4.5 parts 35% hydrogen peroxide and 2 parts '

40% hydr oxyl am ne hydrochl oride solution in water were stirred in._ This was
al | oned to readUnigid RO HE: ahiB tRRr P diHrefhvfami mPvds2sdimelht e addi -

onof 216 bargreptpaiamiding ool hetuudls Weso dycalrate
product ampunted to a.s. Mb- |ecul ar wei etermipation indicated a
val ue of 1800. °F 3&pRIHE WRYSH i ntf (ﬁﬂq?ﬁLé%ﬁﬁb¥éﬁ?éB{gr’c a°1g'

di met hyl am no- Znd didtetdarts mapylicreddiads yireis deeswelted M aluysedvdaii o a

m xture of 580 part er % | C. L d, parts
acrylic acid. i s°$e1s'u t e-"crl e}?ea%{%%\fge u@%ﬁ&%%#h%gf%hp%r a h:'fe‘é)
anount ed t o 20[rR&aNMYsC 3%ty drz@grarieyr @66y 4 gear o et ek toetthana ',

mer capt oet hanolgnnd dla RAr{x-196dd 0N ) | du AR PERLSo RPL Hah Qe MET St P d €d

into the monomer solution one after the other and the

K// stirrer then stopped. Polymerization which began imme-
diately was indicated by a temperature increase. After
approximately 2 minutes, the final temperature of 95°C
was reached. Next, 4.5 parts 35%%hydrogen peroxide and
2 parts 40%—hydroxy1amine hydrochloride solution in
water were stirred in. This was allowed to react for
one hour and the pH-value of 8.0 was set by the addi-
tion of 174 parts 45%-sodium hydroxide solution.
The viscosity of the product amounted to 88 mPa.s.
Determination of the molecular weight indicated a val-
ue of 4700.

Copolymer 6

During cooling, 72 parts dimethylaminopropyl acryl-
amide were introduced into a mixture consisting of 621
parts water, 45 parts‘37%;hydroch1oric acid, 125 parts
acrylic acid, 50 parts methacrylic acid, and 200 parts
acrylamidomethylpropane sulphonic acid. This resulted
in a pH-value of 1.6. The temperature amounted to
20°C. Next, 28 parts 35%-hydrogen peroxide, 24 parts
mercaptoethanol, and 1 part 1%-iron(II) sulphate so-
Tution were stirred into the monomer solution one af-
ter the other, the stirrer was then stopped. Polymeri-

.



intg?the nmononer solution one after the other and the stirrer then stopped.
Pol ymeri zati on which began ime- diately was indicated by a tenperature
i ncrease. After approximately 2 mnutes, the final tenperature of 95 err]C
was reached. Next, 4.5 parts 35% hydrogep,peroxide and 2 parts
40% hydr oxyl am ne hydrochl oride solution rn water were stirred in. This was
allowed to react for one hour and the pHvalue of 8 0 was set by the addi-
tion of 174 parts 45% sadi um hydroxi de sol ution. The viscosity of the
product ampunt é8tigngghish Sedpsr dPREAAATE Yolaschd NHJICaLECaPYnd §Ri-
ijnd%ﬁt Ied a vaberalemme 4|?\Q0'ea_G§QO|Afft%rr_ @pBﬁ?ixﬁ%daQ;@Q_ lyi 2gmifdteant the

i met hyl am nopr opyl. _acryl - am i nt roduc nt o m xt.ure consi sting
of 621 parts wﬁpnge$§ 5FF§93?A>ﬁ§5§ogﬁFofP C&@FQ,fog’pgrtspg %ﬁlic aci d,
50 parts net ha@bg-hydroiggn medoXG@epands 2ap@yitaniddriyidrioxydgavienesul phoni ¢
acid. This res i . I . L6 erats un to
20[err] C Nextgygggﬁgﬁfg‘%g&§%9§?8§@n%BeP8£?3é, sgb?g%ﬁgﬁggp?ﬁﬂfkanol,
and 1 part 1% wesn@lilpwed pwatreass- Tlont coe hour and tde phryalve dfnoner

igl ut It on oaﬁ_ atﬁ-. gt Hast ré%totd}e[thlet laesdsttiibg_ebf?@?g; fb%r}tt%t %&e@odfmwrrer i -
zation which began j medi atel y was indicate a.tem- perature

i ncrease. Aft er"‘yé’ﬁ%"dﬁerrépgl%@nm \rﬁl‘@eé’,‘ SERS 1dd C%erﬁ‘i\ﬁ' Areducdt osferr]C
was reached. Nawountcd par 55 #P%. sy dDegermisadidiote ocfndth?2 paniesular

40% hydr oxyl am"«,réei g@edrr%%w]%reiddqns%l kl/taiﬁré ior% vRlgy, were stirred in. This

Copolymer 7

64 parts water, 10 parts acrylic acid, 10 parts 38%
aqueous acrylamide solution, and 12 parts 35%-hydrogen
peroxide were prepared in a reaction-%ﬁask and heated
to 90°C. A second mixture consisﬁing of 155 parts 38%
aqueous acrylamide solution and 177 parts acrylic acid
was produced in a second vessel and this second solu-
tion was then introduced into thefhxdrogen-peroxide-
containing solution whilst stirringiwithih a period of
approximately one hour. 54 parts hydfpgen peroxide '
(35%) and 12 g hydroxylamine hydrochlbride3(40% in wa-

. ter) were then dosed in through additional inlets,

/ ' proportionally to the monomer mixture. The temperature
was always maintained at 80°C. Once this addition had
been ended, 4.5 parts of hydrogen peroxide (35%) and 2
parts hydroxylamine hydrochloride solution (40% in wa-
ter) were sprayed in. This was allowed to react for
one hour and a pH~value of 8.0 was set by the addition
of 229 parts 45% sodium hydroxide solution.

After cooling to 20°C, and wh11st stirring, 99 parts
40%~-dimethylamine hydrochloride and 71.5 parts 37%
formalin were added. This was allowed to react for 15
hours. The viscosity of the product amounted to 38




was *at | oned to react for one hour and the pHvalue of 8 0 was set by the
addition of 309 parts 45% sodi um hydroxi de sol ution. The viscosity of the
product anounted to 55 nPa.s. Deternination of the nol ecul ar wei ght
resulted in a value of 2900. Copol yner 64 parts water, 10 parts acrylic
acid, 10 parts 38% aqueous acryl am de SOFUtIOﬂ and 12 parts 35% hydr ogen
peroxi de were prepared in a reaction flask and heated to 90[err]C A second
m xture conS|st|ng of 155 arts 3896 ous ryl.am de .s utlon d

parts acrylic 86 Swafeisquoation 2 g 03 §é@@ aMg ﬁﬁ 5@3 Iu-

ti b was then iantvaddieced i1Ms® .t he hydrogen per oxi de- contalnlng sol ution
whil st stirring within a period of approximately one hour. 54 parts

hydr ogen peroxide (35% and 12 g hydroxyl am ne hydrochl oride (40%in wa-
ter) were thenComoddmar #hrough additional inlets, proportionally to the
nmononer m xture. The tenperature was al ways nalntalned at 90[err]C. Once
this addition had been ended, 4.5 parts of, hydro% n perOX|de (35@@ and 2
parts hydroxyl étﬁcﬁ’é'q"?m&%lttfﬁ mERrutiingtd Prn&oredymerydre S48 ayed
IR Tg:jjs was a:cdaawgdﬁaazdraigig‘ Qﬁlr%emwd aoarrydd aifid- wm&@fn 8a®1dNFIS set by
the addition o rts sodi u roxi de.s an ter,.cooling to
20[err] C, and Mg‘ﬁzﬂap gf C99“p£rt YRS 41y| A% NeUT&'3&Rori de and
71.5 parts 37%th@rnmdasn eﬁree:t&adﬁed.thThlw s ta [4dMecoidd urednytdriorides hour s.
The viscosity %fo1U{eioW;oql§%t paafwtﬂ-t&}n%%hy'laqrﬁne and 143 parts

37%-formalin were used for the subsequent conversion
K,/ to the Mannich base. The viscosity of the product
amounted to 32 mPa.s. Molecular weight-determination

resulted in a value of 1360.

Production of the pigment dispersions

General procedure

The quantities of dispersing agent shown in the Table
(in each instance 100% polymer) were added to 145 g
water in a 400 ml1 beaker and the pH-value was set to
10.0. Whilst stirring with a high—-speed laboratory

_ stirrer equipped with a 30-mm dissolve disk (4000

\w/ rpm), 355 g of a finety ground chalk {(particle size
90% smaller than 2 um) were sprinkled in in portions.
Once the total quantity of the pigment had been intro-
dubed,_it'was stirred for an additional 15 minutes at
a speed of 5000 rpm. Subsequently, the viscosity of
the pigment suspender was determined. The dry sub-
stance contents amounted to 71%.
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nPats. Det-ermnation of the nol ecul ar wei ght indicated a value of 1750.

Copol ynmer 8 According to the manner
329 parts 38% acryl am de sol ution,
reacted. The neutraliza-
hydr oxi de sol uti on;
were used for the subsequent conversion to the Manni ch base.

wat er ,

of the product
resulted in a
proeedure The
i nstance 100%
pH val ue was s
stirrer equipp
ground chal k (
portions. Once
was stirred fo
Subsequent |y,

dry sub- stanc
Agent Addition
to npa. s.

i ndi cated for copol yner

tion was effect with 153 parts 45% sodi um

amounted to 32 nPa.s. Ml ecul ar weight determ nation

7, 546 parts
and 125 parts acrylic acid were

198 parts 40% di net hyl am ne and 143 parts 37% formalin
The viscosity

yarue of 13b0. Production of the pignment dispersions Ceheral
Buspansiprs DisperisiperAgent Agdikiosn i iV iSKRes Mab| R-Vahue hch
bol Nover) wdioe Exdaple t 0 14FedaMiareeto i n amP#08. 1 beaker apd the
pt to 10.0. Wil st stirripgeménth a hi gh-speed | aboratory
P i = j I i pely
parjicle sizey90% smaller t 2 pm) wereggprinkl gdssn |n
t t ot al qu§ntity of the |&$Ent had bq introb ched,it
[ q? additiongl 15 m nutes gt a speed of 2500 rpm."
[ he® vi scosity“of the pignen 'E%spender wasdet er mi*nB¥. The
b chntents andunted to 71%9%-1 14 Suspeng®8n Di sfelSing
i % Viscost#ty pH Val ue No.15 No. Ex&8Pl e 9.8%l alive

6 5 0.2 340 9.57

7 6 0.1 86.5 9.63

8 6 0.05 148 9.71

9 7 6.1 80 9.76

10 7 0.05 99 9.87

11 8 0.1 79 9.81

12 8 c.1 - 260 9.75

13 Comparison 0.1 85 9.82

Retention tests

Retention tests were carried out usiné the above de-
scribed dispersing agents and the pigments and filler
dispersions produced therefrom; this was dohe accord-
ing to the recognized Britt~Jar-Dynamic Drainage/
Retention Test that has been described in the litera-
ture ("New methods of monitoring retention, K.W.
Britt, J.E. Unbehend Tappi, February 1976, Vol. 59,
No. 2, pgs. 67-70").

A standard substance composition made up as follows
was used for the retention tests:

The fibrous material was composed of 70% of ]ong-fi—'
bre-cellulose and 30% of short-fibre-cellulose. 20%
filler, in this case chalk of the quality Omya DX 1,
was added to the fibrous material; the chalk was pre-
treated either '



pi ghent 1. 1 0.1 90 9.72 2
1

0. 05 136 9.77 3 2
0. 15 230 9.89 4 3 0.1 245
9.75 5 4 0. 15 15 290 9.39 6 5
0.2 340 9 57 7 6 0.1
86.5 9.63 8 0. 05 148 9.71 9
7 9.76 10 7
0. 05 . gb%hout QS%E;r #ﬂb agent, 8 0.1
79 \~/ 9.81 2 with a commer1ca11y availgbjle anionic dispgysing 9 75 13
Conpari son (?éﬁE (in this 1né¥§nce Po 1% stad et atd on trsidpdpi-enti on
tests were carrie

ut_using the ahove de- scribed dispers ents and
the pigments and M8 B3 %ﬁ%‘d@? QYN rod ML FHA e e h%s%ég done

accord- ing to-hka nechgromebBrind nbve IDiaperrad rsam\ﬁe.t ention Test
t hat has been described in the litera- ture ("New nethods of nonitoring
retention, KW Britt, J.E. Unbehend Tappi, February 1976, Vol. 59, No. 2,
pgs. 67-70"). Ad"sttlfamjm“d& ugest e doinpleyi t itde mitlevaliueasot dthevranes used

for the retenti 1Fy% i-alg vwﬁ%,ggqppsgg} Yo

| ong-fi- bre-ce ‘ﬂhtﬁ ose an 0%‘% sﬁyoﬁt% b?e cel | ul ose 2o'8if€p| e.?tel n
this case chal Kefiention Rl ithe dREE DYbBtanee Jdukrays thater A butn-
material; the crldiV@SF Preer ! rtR%-8i0.Newas checked both without

the addition of a retention agent as well as (and this
was predominantly the case) with the addition of a
known cationic polymeric retention aid. Praestol P 411
K: (copolymer of acrylamide and an_acry1ic ester, cat-
‘'ionic portion 25%-wt.): it was used to establish any
possible reciprocal action between the products used
as dispersing agent and the cationic retention agents
that were used.

The conduct of the Britt-Jar test method and the re-
tention established therefrom, is taken to be state of
the art. The tests were carried out at a stirrer speed
of 600 rpm. The value indicated as “retention” indi-
cates the percentage of mass of the substance used re-

_ K¢J tained on the wire, i.e., how high the amount of mate-
rial pulp remaining on the wire is for sheet formation
(in percentage by weight).

The higher this value, the better the retention, i.e.,
the more mass of the substance that is used is actual-
1y converted to a paper sheet.

It is understandable that in the event of incompati-
bility between the dispersing agent that is used and
the retention aids that are employed the retention ef-
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15 txmnthout dlsper5|ng agent, - with a commerically avail abl e anionic
di spersing agent (in this instance, Polystabil S 312: honopol y- ner of
sodi um acryl ate, nol ecular weight S 312), - or with one of the novel

di spersing agents. Wth chalk used as a {gller, the pHvalue of the paper
pul p was approximately 7 to 7.5 (neutral working). The retention on the
test substance (fibrous material in- cluding filler, 80:20% w.) was

checked both w_t hout aqdi |on qof .a retent.iaon agent as well as (and this
iegredon1nant9§ttﬁg 5§§e)aﬁlFﬁ Fﬁé1a&&|PHBH"B§h§%kn&wﬁ 859”85|d°bolyner|c
tion aid. ofr abet alasB 4f1ltke Oapeel pudip ahatcriy aneitds nenld ian acrylic

re
ester, ot oMy iRart! ANaZRlhialy obh !B HaSE e Rl ARy pRgest Dl

reC|procaI act "0 'bet veén t |spers n
cationi ¢ ret eneiscapggerits &h&twﬂéﬁé bed. drad nsoedifcrangf thtie Brimpoviar t est

nmet hod and thegh-gsnkemt itfB epbak! Fabrdttibarefrom is taken to be state of
the art. The tests. wer e carried out at a stirrer speed of 600 rpm The

val ue indicated as "retention" indi- cates the percentage of mass of the
subst ance usedImewaEasnadnoauvhagwmh@,rbt@n¢1bmmﬂysw@ thatanEwn thle nat e-

rial pulp remainin q e.is.for eet rmati.on |n eEQFntagF by
Werght) . he  hegRBTaliYs Uahan PR co g BBE T ERCY STRIAPE AT @0dTti By 5
mass of the sub@mano¢ramabnssoﬁs@d1|$oa©ta%-ndrwaddmvwEE@utmoameamer

sheet. It is U%déEabﬁadQQESePgﬁbgiQté%% B¥eRhellsUsPRNIRAG agdint! LY between
the di spersing agent that 1s

there is a clearly negative effect on the action of

the cationic retention agent, in comparison to the use

of the non-dispersed Omya DXi chalk;fAccording to the

examples set oqt in Table 1, retention, depending on

N

the quantities of cationic retentiép agent that are
added, 1is between 58.3% and 74.1% when a chalk that
has not been dispersed with an anionic dispersing
agent is used. When a chalk suspending agent that has
* been dispersed with the anionic dispersant Polystabil

S 312, this results in a retention of only 53.5 or
63.2%-wt., respectively, i.e., the values 1ie some 10%
lower. Here, there is a clear interaction between the
anionic dispersing agent and the cationic retention

. agent, this being in the sense of a clear deteriora-

/ tion of the retention effect compared to the use of a
chalk not previously treated with dispersing agent.
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|atter will
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be di m ni shed:
is retained is small er,
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fornmation.

It was shown during the retention tests that with the generally

used ani oni ¢ di spersant enpl oyed at addition concentrations of 0.1 to 0.2%

normal |y used
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agetit, in co
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guantities of
74. 1% when a d
agent is used.
the anionic di

Bearpianpl efigentosispensibabl e 1, retenti ORetalgpemdi ng
el i oni C r ek@NEKARDIRORSE that are added, is gpetween 5

hal k that has not been di sperggeh yint N @RteAPIRNAGerftl SP
When a chal k suspendi ng agent o} _&thas beenOQB Relse

spersant Pol ystabil S 312, thi's resufts in aretentio

Q gg' 3% 2o f bl e di spersion state of the suspendi ng agent
1 fect on the action of the cationic retention

bn t he
B. 3% and
Brsi ng

i with

h of

only 53.5 or
Here, there is
the cationic r
tion of the re

S. 2% W ., respectively, 1.e., the values Ii1e sone 10%

a clear interaction between the anionic dispersing a
el ent Ron agent,! this being i #%fe sense of -aTét&ar de
t8niti dn ef fect 2conpared to tis®.6se of a chal K4ndbt pre

| ower .
jent and
eriora-
i ously

treated with di spersing agent. 60. 1 72.6
7+ 8 5 . 58.8 72.4
9 + 10 6 59.3 72.0
11 + 12 T 59.7 73.1
U i3 + 14 8 60.1 73.4
15 + .16 9 58.9 72.2
17 + 18 i0 58.3 73.0
i9 + 20 11 60.3 72.6
21 + 22 12 58.7 73.1
23+ 24 13 (Comparison) 53.5 63.2
- 125 + 26 Zero sample 60.5 73.4.
Zero sample = without dispersing agent
Comparison = dispersed with Polystabil 8§ 312 (commercial poly-
: acrylic acid)
Storage tests
:\./"

Behaviour during storage of chalk suspensions was as-—
sessed after 28 days (storage temperature 20 + 5°C,
immobile storage), in particular’ '

- stratification

- the nature ("stirrability”) of the bottom settlings

or of the suspension if there were no sediments, by

grades (see Table).
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Pi gment suspensi on

17 Retentton tests Exanple Ret enti on
No. from Exanpl e No. % Addition Retention
Agent 0.01 % wt. 0.02 %wm. 1+ 2 1 59.2
72.6 3 + 4 2 59. 8 74.1 5 + 6

4 60. 1 - 72.6 7 + 8 5

58.8 72.4 9 + 10 6- 59.3 .
;2}0’}1 + 12 Tabjs érad1ng of St1rra%%1zgx4 16 ;3'1 13 + 14

58N97 72.2 17 + 18 10 58. 3

73.0 19 + 20 grade 11 criteria 60. 3 72.6 21 + 22

12 58.7 . 73.1 23 + 24 13 (Compari son)
53.5 63. 2 25 + 20 Z&T 0 sanpl e 60. 5

73.4. Zero sanple withouhcHappetssngpagerbnConpari son di sper sed th
Pol ystabil S 32 (comercial poly- acrylic acid) Storage tests Behavipur
during storage] of chal k suspensions was as- sessed after 28 days (stofage
tenperature 20{2+ 5[ err] Clopsepbiekeidivos&de)y abile pamhiaubaass sbdatifigation
- the nature (f CRQtEq %%;|quﬁ r (B8lLnklg suspepsi on

if there were

stlrrabllkqgn§tﬂf Eg

ho sedi nent's
end)

glass rod the sediment or the suspension,

see
after 1nsert1on and withdrawal of the

respectively, closed up again

stirrable with the glass rod; when the glass
rod was inserted and then withdrawn the base
dig not run to-

or suspension, respectively,

gether again

still stirrable with the glass rod, compact

no longer stirrable with the glass rod,
still st1rrab1e with a laboratory d1s—

com-
pact;
solver (at 5000 rpm min-1)

hard ("stone-~1ike") cannot be stirred either
with the glass rod or with the laboratory
dissoliver.

-~ the viscosity and the pH-va]ue'of the supsension af-
ter stirring with the laboratory dissolver.

The chalk suspensions produced with the present dis-
persing agents displayed only a slight tendency to

form layers, a good "stirrability” (grade: 2) and



18 ?&5Ie:.(}ading of Stirrability G ade Criteria l unchanged
suspensi on 2 | oose, easily stirrable with a glass rod (length: 20
cm, dianmeter: 7 mm rounded end); after insertion and w thdrawal of the
glass rod the sedinent or the suspensionggrespectively, closed up again 3
stirrable with the glass rod; when the glass rod was inserted and then

w t hdrawn the base or suspension, respectively, did not run to- gether

again 4 stil] stirrable with the glass ra no
| onger stirrablfa¥ash tt%é”glpé%ss%ﬂe c % YA&Cosd % |'”eg'% ﬂﬂé’gw with a

| abefatory di s-charged Hdita 506 rgreat rextert . hard ("stone-Iike")
cannot be stirred either with the glass rod or with the |aboratory
di ssolver. - the viscosity and the pFFvaIue of the supsension af- ter
stirring with the |aboratory (ASSessms kK Bayshensi ons produced with
t he present dIS- persing_agents dISpL_MQd only a_slight tendency to form
| ayers, a goo stlrr il 1 to s{abl e.
ThZ\ Vi sc osigty Sé)ﬁ%?rﬁ §R éttrx 1#1%?1%% gt)'lrﬁgbdlhty %1@ 8¥'%§' ;}?-lgVQMe
(Grade) mPa.s.
] 8 2 92 9.75
2 6 2 131 9.75
3 5 2 225 9.93
4 9 2 248 9.82
5 5 2 295" 9.47
U 6 7 2 325 9.48
7 8 2 82 9.68
8 6 2 143 9.79
9 5 2 . 86 9.83
10 7 2 104 9.87
11 4 2 78 9.77
12 6 2 242 9.63
13 16 5 87 8.87
(Comparison)




chanééﬁ to a very great extent. Assessnent after 28 Days Suspension
Stratification Stirrability -Viscosity pH Val ue No—— %

5757 o2t o e NHARMETHAN

2 225 9.93 4
248 9.82 5 5 2 | 295 9. 47
6 7 2 325 9.48 7 8

2 ChAIMS 4433 6 2

145 9.79 9 5 86 9. 83
10 7 - ble po1Sh 4

5 ghe of us% 8m99of§r1c wa%@% soluble p % e%%

242 9w63093 16 5 87

9. 87 (Conpari son) 20 CL Al MS 1. The of use anphoteric water-sol uble
pol ynmers in whi ¢ ,acid and/or nethqcryllc acid, b)

h 3 /\M
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hydrogen or the nethyl residue, R2 and R3, which are either the sane or

di fferent, staﬁgh grgkﬂépgprylogr ekﬁ%bobﬁé'8¥eth%”?o¥mﬁﬁ%“ds for an

optlonally br a éne residue

/R1 /Rz
CHz = C — CONH ~ X - N

b \Rs

wherein Ri1 stands for hydrogen or the methyl residue,
Rz and Rs, which are either the same or different,
stand for the methyl or ethyl residue, and X stands
for ‘an optionally branched alky]enenkesidue having 1
to 5 carbon atoms, '

c) 0 to 50%-wt. acry]am1domethy1propane sulphonic
- acid, if necessary, and

d) 0 to 10%-wt. of another ethylenically unsaturated
% compound

are incorporated by polymerization and whose molecular

weight, measured at a pH-value of 8.0, is less than

100,000, |

as beater additives and/or dispersing agents in aque-

ous suspensions consisting of pigments and fillers and

having a solids content of up to 80%-wt. for paper-

making, in the presence of a retention agent.

2. The use according to claim 1 characterized in that
calcium carbonate or kaolin is used as pigment.

P



to 5 tarben atons, c) 0 to 50% wt. acrylam donet hyl propane sul phonic acid,
i f- necessary, and d) 0 to 10% wt. of anot her ethylenLcaLL¥_un§§LuL§L§Q
conwpound are incorporated by polynerization and who ar _wei
neasured at a pHvalue of 8.0, is less than 100, 000 Iﬂﬂ[’?’ﬁﬁ!m ves
and/ or di spersing agents in aque- ous suspensions c nts
and fillers and having a solids content of up to 80% wt. for_paper- maki ng,
in the presence of a retention agent. 2. The use according to claim1

characterized in that calciumcarbonate or kaolin is used as pigment. 2
1 » L .3. The3 ustBhacese daeeprtdind diandlaim 21 chraractiearacter hzedaint he

adueous Pl GTENLuUEPERS | 24,6586 AR Suddordfod! el | 8%HAPdRue in

the alkaline range.



