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Dewatering generally, and particularly dewatering by drainage, is believed improved when the pores of

the paper web are less plugged, and it is believed that retention by adsorption in comparison to retention

by filtration reduces such pore plugging.

55 Greater retention of fines and fillers permits, for a given grade of paper, a reduction in the cellulosic
fiber content of such paper. As pulps of less quality are employed to reduce papermaking costs, the
retention aspect of. papermaking becomes even more important because the fines content of such lower
quality pulps is greater generally than that of pulps of higher quality.
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amount of cationic monomer will normally be above 2 mole percent and usually above 5 mole percent, and
preferably above 10 mole percent, based on the total moles of monomer used in forming the polymer. The
amount of the cationic polymer employed in the process, in the absence of any substantial amount of
s0 cationic binder, is typically at least 0.3 percent based on dry weight of the slurry, and preferably 0.6 percent
in the substantial absence of cationic binder and 0.5 percent in the presence of cationic binder, same basis,
which is from 1.1 to 10 times, and usually 3 to 6 times, the amount of cationic polymer that would be used
in conventional (dual polymer) processes, and hence is considered "an excess amount” of cationic
polymer. The cationic polymer is preferably added to thin stock, preferably cellulosic siurry having a
65 consistency of 2 percent or less, and at most 3 percent. The cationic polymer may be added to prediluted
slurry, or may be added to a slurry together with the dilution water.
Also as described in aforesaid patents, the use of the excess amount of synthetic cationic polymeric
flocculant is believed necessary to ensure that the subsequent shearing results in the formation of

"Tﬁ

3
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_ The amount of cationic polymer that may be used in the process of the present invention may be within
the range of from about 0.01 to about 1.5 parts by weight per hundred parts by weight of dry solids in the
cellulosic slurry, including both pulp and filler solids. In preferred embodiment the cationic polymer is used

55 in the amount of from about 0.05 to about 0.5 parts by weight per hundred parts by weight of dry solids in
the cellulosic slurry.

The level of such cationic polymer may also be corrslated with the amount of filler in the cellulosic

stock. The cationic polymer used may be within the range of from about 0.01 to about 20 parts by weight
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pol yner ﬁwa‘fnyﬁ'g ﬁg ey 2 m 'Iats}? fé’ef?ieré’ ble ! en bel ow 2,
and nol ec r 00, and general I y beI ow 400 000 al though in
i nstances i S ;;Q‘Groeven 2 mllion. The anionic or anpholytic

pol ynmer shouirg}, Jafamédﬁi&ﬁbhbn icldafym6iCadbied tQiHe(belﬁJioQE QMrr,Pattep&e%m{ehﬁw th e HRfhl nRibcr
the papgy ightl e leastBab,000f aionie olyrRerOeRNSd BY tHaf snbdiQtep] hHsray waightl @veragb Gibidciisrant
shear condidigh® Wnir the rarb 0t oM aBbut SRBIOE ABBIRL3,50D/06081 BlelRB&] br>ARBhIONRG oAt
anphol yt i cavi@geyfBécuanwsightl ofaRe ariticor BGpratid sdiimer Biwtie teeshgwiof fumatoltersdbattor Y
bef or e f oraweiti1(280,600. kheamp apigringy isdosity ("IVF)) theatichhid braamphdlytic Ipely@sri generally @ within
anphol yt i cth eahgenefriromnabacLosD1Sabome d i5U nand firoinstanoet maCles @sslow asvaliost 0.2 eddudsi high asr
di sper sksormbodtRS. Ini dreftred eribediniéns fhe rasioie oodmphbigticrpolyinariias iam M Withinsthaurange. of [fram
preferred @n?&ﬁitmwt t%he ani or}| c or farrphol ytic gq%[bymer i's adder('j to éhe'
el,l ul osi c sl anjonis o sephelytie pelymer pesfapblyceantgins igni nigfic SIS PHgh e earboxylate,

| ul osi csutingies Rhogrionafee ard tha lilks. apdy eombingtionprdfiereqt a %‘gﬂ’é’eﬁgb hesis\gaMe [degrepcof

paper shedenization;¢h FPP@(?’%‘H?J a‘dF‘hP"h dehe ?U."’P(e'? whighythe |a(}'%’§° °bl§ "é?f’afr Q%EP'W?" f'??é

cel | ul o 9k Pg P '\ﬁﬁ' HEﬁHY o 'P'&?ablf’ '8'?'? E?E‘?? y
the cati orlofi© ?{)s 8’F °3 ’ce !
present i n'{}ees ‘""

such as a| av g |on|z Iﬁi?\% E‘é’ﬁfﬁg’ Iea me amo rﬁ ?{t S,
bi oci deg % ﬁﬁ j 3% .
it pE: be of 1 ﬁl@%r E PYM?‘]{] ce a egrr e

enbodi rrentof%ént Ry Jalurmfo@.oﬁ.kauewer 20 Fralofd mialoi Bty Iflon
of the cati Offhel afitiplcYdFEmphéitic %Iyﬁepﬁreﬁkbl \ 9@s bn BAbdid Satgd d%ns.tpr& Qt Ie@di‘ b&e qge
the choi Cesqiifraléitsé? @m&#&biygéheﬁer l@ifo@&@ r'of Bbiymes, il lorbrekBly o Bifleabt dHdutSEIG Br &/8h 9815,C
nature of d&qlitaléhtslief KilogramAsaheBasis. NGndtridlES) for atlBdt BinRSdidhic POIRR&S & sifficidaehriicaiced
appl i cakl echtrge albhsitg maglae asNdw tag Bt FO PuivalBnt bO BridhicS oxydeit pet Kildgedni) off Pedymer,
fillers deadpérdingdn the adionic mermoit hosenlasd tha pgwdnaradiisemdéranitsieanploged. al | t ypes of
pul ps i ncl udiregpolymiet, e nbted abwvd, ariay ba a péParahelyte carbvided loheourse that thel icatignis mief atite
and sul fi taentpat|opsuch polpmérds hotipsadamiaantl as dridicatogb abue fot the rRnionicmerhmitiperaéntaged ad,
mechani cal anjooif pharah densition rihencibel Pplngssis aa pelvampbdiyie. tin jprefdsief jempedimertidie mile
advant a#fe spetsentegecof peatienics meip pnits HE*W?&'P €8espot | epeasd {15 JReley Percenh sand epgecip cRisfifed n
the pul p eamsrYpen thednals peroqaiagernh atienis mey it i {hp golymats isjfrem |O0dp pRput 15 mole percent.

The anionic or ampholytic polymer may also be slightly cross linked, for instance by the incorporation
of multifunctional mer units such as N,N-methylenebisacrylamide or by other cross linking means, provided
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al kal i ne chem cal pulp. In preferred enbodinent the filler used in the
cellulosic slurry:is anionic, or at least partially anionic, 45 and it is
bel i eved that the advantages of tEPom9e88eB1process are best achi eved when
the filler is an alkaline carbonate. Qher mineral, or inorganic, fillers
may however, be used, or used in part, such as titanium dioxide, kaolin
clay and tbrﬁé\elmamumsr RS fosthebAve auip mlekid@'rlwﬁléhtlan‘#?fg&f ig vipgosityeare epb ﬁ@ﬁ?ﬂeﬁ
enpl oyed. i nMer ysits Bat Ay |Pf?g'd%l°w€=lb'°|°§fb9’i¥l§¥?1%%¥’ “@Gml!/@efd%{% WB'U’“ H}“?@"B tic
wei ght ofacldhé‘ ?qW"érac'd’a {'éFch agi’eFmF?ﬂ'ﬁch'@d" oig §°“b ggmhﬁ in

the slu $ Vi myeaqa 'tQ'?HE “'Bb'"%Ysbe

about 3 £ I’°"l§ ‘?1" aml ?t Vfl,lgro ) ‘fc % Stel:;fa yz ’1@ ‘a‘ “éﬁ‘"'"@ven
50 _rts VI e lomzable u on 0 th | nlc 0 f. m%(c wutgoughml ] be
used in e su o ? ij En r ur 2

from abo |96thﬁ mml a\B ble & t of
dry Solo o“s ﬁJsEbsﬁLtHé EnYeth)éc Oﬁ&'t ﬁ[yﬁ.@ﬁ& oh Wat.z% I ds.
I n pref ert&éﬁ q Bdschvde |§%§JAW6§85510 (P ét dl?nsk’&ﬁ lgN 1de8 eué‘-mlé&i%@
from aboq?on9> iSsved Quuﬁbp%svouémaéém %ﬁé JaR@Fy 3)456d Boalgy Weaglit of
dry sol i d)isdted Ayu& 8| 19gb.osi c slurry. The | evel of such cat [ on| c pol ymer may

al so be cor el prbgebtion o pdiyisorsd Aaviag tionfkblé iphdsPlionitd gkdips Bedestiibes inCUS-A@BRs s84dhe
cat i onisC (Pang\eha) issiee dulyrayigdre Wit hin t he range of from about 0.01 to about
20 parts byAmeighhthe Henefits BIPth® prbBess @B bhe Piespre rinvixiond ere chojpehiollys lolstywhae ithighdelluddsict he
filler, aiurygs sbiested topadditienabdhbay after ite ddditianrof tha @niordmay @mplioltic petyraendiis b@isvedt o
ath 10 theiwhen & Jeasiciogh tof the atjonirer @mphabftie pelirheys withimthe bregent Dvebtianarea¢ropkiye®. 5
part's by thebegpiits ofdbgmmprodesssiareg dimintishechbyosyah subbequent sherie Hence innpseferregitembodimeny ther
t hat n#fy RiEephingpeagent ivantien gxelidos dithesshaaring gb the sellylosie slueyrAubseqy the@ddiiorhi n
t he range 8P apipgigpramphelvty rolymen | okfiep preferedserpberiment e gpionig e amprhlyf megjis
parts by aéded\/\l%’lt PG“B‘PS"H Py gfter e F?“H'pl"ﬁéta&%F'l‘qJP’b‘é it IaHP"F?m |°f13‘|91?8‘f'¥|g§° Hﬁt h
pul p and "PP %‘h . (?F‘é' B be eto
LA QH%'"@%?Q@@M*% DT e afen o s, Besaiiahg rocsps s
anphol ytlgaB &refundr ed parts by weight of the dry solids in the
cel | ul osi ,ﬁé, and an excessive anount of anionic or anpholytic polyner
may be no%—m'#y unnecessari | y expensive but also a detrinent to the
process, glgmlfddiPlyhdt@ advant ages achi eved thereby. In preferred
enbodlgyen‘[_rh‘e_a'rm'u}r"r[—cf anionic or 10 anpholytic polyner used in the

process is MidwlinBleduldf whightGhly&thyiit aed dabigated hedih dsCPoRRREIA, WasZprébafel sbytquI ght
per hundrgegmprdkicd abboMEdGNC. refux tider §ﬂirdgdﬁatmb§bhér8mﬁsmﬂiﬁl chiigo 1 HRLPBlymezation
ani oni ¢ Qmessalp ler) was 210 @fakng B4 solifirChf Bi708grérsq 86dium rmiakte 4.801grame ofafo wii detcerit
enpl oyed,ethylrediathihe/tetaacainacid (EDTA), AM ySOE tocadjustrtidwH 19 14i5Cin paibniaee wated. Tliis initidlhe
range &f chargawasimeted ®. 16l tampaiatoret anB 1On paadrgic beid sakitigh andpe linitiaten shiution were te8 by
wei ght ofseparajely, idrdpwise, ongr g e period of abauti 176 otrer The agdyichapisigdelulion @8sgrams ot s
t.her e wousbeiainrd 195 gramsof rerdic arid 450 molee) apdk eulisipnt] S00peprantt sodipyy hiydroxidadd gdiiust ther
eVvén 0. 5 Plafot 4480 weipniged waéean’é"ebagatos solyfird (39133 prame rigtellj wesihd Wt rpereentt dedium
anmount ofPespfaip okt o{‘?:ﬁ?‘“ eqctionfhe agtion [selutiop g dilyted from (B FoaremEi05
to abofft %0‘39'65??1” Byoraes ¢ Heic '“’§ W&#hasis. The intrinsic viscosities of the
acrylic %I d ‘Egl ynmers and copol yners as reported herein were determned in
1 M sodi ride solution from published data, and the polyners as so

determn sodiumsalt form Simlarly all nolecular weights of
t he po %%ﬁ&&%lﬁgﬂ herein are the 20 approxi nate wei ght average

ol ecular VR G tridjeBiiar { fighP GBS of Beryii® Akl (A} bind BiAdimetyt SRALAR SRbdae’ OF M
of the aniNpMACRO(P6RIS B) %ameﬂsdeaws %ie%é?&eﬁé&escg gbA5, Wik Gordped i ¥hE Hhanhd? 2S
exenpl i figskibdy db6Ve!far Exafiple §,Vilth the following modifications. 400 grams of an acylic acid solution were
prepared containing 216.67 grams of AA (54.1675 wt. %), 66.29 grams of 50% NaOH to adjust the pH to
60 4.41, and the balance was deionized water. The initial charge to the polymerization vessel was an admixture
of 85.43 grams of 64.7% DADMAC solution (55.29 grams DADMAC), 3.705 grams of sodium formate, 4.40
grams of 1.0 % EDTA, 30.33 grams of the acrylic acid solution noted above (16.429 grams of AA), and 100
grams of deionized water, which was then adjusted to pH of 4.50 with 50% NaOH, and diluted with further
deionized water to 280 grams, and transferred to the polymerization vessel (279.7 grams total tranferred).
56 To this initial charge was added, over a time period of about 2.25 hours, at reflux temperature, 227.6 grams
of the acrylic acid solution noted above and 37.2 grams of the 13 wi. percent sodium persulfate initiator
solution. Upon completion of the reaction the 544.5 grams of reaction solution was diluted to 650.0 grams
with 105.5 grams of deionized water, to provide a reaction solution containing about 30.0 wt. percent
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Exanpl es which follow. Nonetheless, the anionic polynmers chosen for use in
the present inventioh need not be in salt formas charged to the slurry,
and the anionic polymer will be sEPOM4AMOB@BHY i oni zed within the slurry
even if charged in acid form and even if the slurry is acidic, rather than
al kaline. Charging the anionic 25 polyner in salt form parti cuI arly
al kali nmePlMosa|t form is however suitable for the present process. The
Ani oni ¢ or Anphol ytic Pol yner The ani onic or anphol ytic polymer added to
t he Ce||LE')—(5@PrI€—S|UI‘I‘y after treatnment with the high nolecular 30 wei ght (at
| east 50% 000! EEI om; pol ynmer, followed by the shear step, has a weight
averagé within the range of from about 50,000 to about
3,500, 000. Lnoprefs EJI{ rSibighlBAY BIB tpelclii éégdlm oﬁ‘é&{}lﬁ%xd”&h%&!ﬂnﬂylaﬁ@b&g -of
the ani onpg %r fﬁim Hickillo PRANTRE", | dosiliato Harel RoljrREE wab plopREY P maher000
to abOUt sg gb B forl Bxamlé M WvitiPthe folldwirlgMhRddfficafibrsC ! phor the En\ﬂal)oharbé"ﬁas%ﬂ]uﬁtéﬂ © Oor
anmphol yit i €0 B 15 BMitial SkRJead chidindds 20Miekd) igiamb e dbiaride waler {220 Grand3aote). Ornd Ancanabout
1.5 , anauARTACWdnahére terSBided Quing ab 8 Yb@S makumet sdlutidn prashred Dy atigiing $33355 gramsout
2.5. I n poreéicraed, songsml sresoionized Gvafer)i5e.00 grams o250 NA0H (pH teB.D) M22X7 drares cir S0V
wi t hi n t ha. perdegeMABTACT DIicaleU35 grarbs MAPEAD) LN atidifional TH08 gramisOeti50%ONaOkinH dbmit | C
pol ynmer p4.asfterab) yndosoffitient deionized iwatahiorexide 400 grany tolalaf vehich [$931grammaiwere ehargede,
sul f onat eduriygheagtitro asivas, 372rgrantshat 18 péresnt sodidmperstiatecinitiatonsThe menamefs weshafided in
pr ef er abl undéri2choers iaad theintiatorogs added bver aheut2houis and thegefintempeseiye was haldfer ghpptof
t he sl ur r3p minptegtbeydnd theaddiion®ni ¢ pol yner is used. The pol yner need 40 not be
¢conprised wholly of nmer units having ionizable anionic groups, but instead
furt HEEMBBAt ai n nonionic mer units and to an extent cationic ner units.

Such p{-‘j’l ymer generally contains 65 nole percent ner units having ionizable
ani oni ¢ MlM@—"ﬂ%—%ref erred enbodi nent at |east 80 nole percent of mer

ts h
15 (r;: yfre r 2v;%1( :e l'ﬂ%}rﬁl érrz?%t E} nesgr.%P& iMEa E:o |rs vﬁgfgé’ bo fr'épalre ng%tnels%ﬂlcf& 81 ey
e 0

be as Qdﬁ@? Lin ni za ani oni c
groups ma e tyd’ﬁ' aV| ng a single ani on| c group per ner unit, for
i nst ance g&ﬁ,mggc aC| d, or of the type having a plurality of ionizable ner
units suctras maleic acid (or maleic anhydride). The anionic or anpholytic
pol yrmer psrgdapichds Yoilpas AN ani oni ¢ charge density of at |east about 4.8
equi vakents of anitoni c oxygen per Kkilogram of polyner, and preferably of at
| east about THs genereirmethoa iesclbed, in EglipieViavaanis&l 1 @rephrs lam gerglimacid poigmdy &gt that a
Nonet hel essss lifiking agént, INeNiebthgawbisaaiylamide (MBA) yaeaddedwith el acniiearid ragrioner solutiap
char ge deinstietamoud pf 7622 pysn MBA based ab erylic 3¢i@ metpmion ahdthispolgmerdn desighalediereliess per
ki | ogr am dlymeoEyner, depending on the anionic nmer unit chosen and the
cononoger (s Table Likvlevs ﬂ\?ﬁ’p‘F margh@ theopappesitions, andelaeteriptien, & Polyggrsifk tooF.
pol yanphotrgrated ap desgritge gbaye. aphPrharer FiaommeeiatRiedueini ¢ mer unit content of
isuch polynmer is not predom nant, as indicated above for the anionic ner

it percentages and anionic char ge densities. Wien the polyner is a
pol yanphol yte, in preferred enbodi nent the nole 55 percentage of cationic
mer unfts therein does not exceed 15 nole percent, and hence in preferred
enbodi nent the nole percentage of cationic mar units in the polyners is
fromO to about 15 nole percent. The anionic or anpholytic polynmer may al so
be slightly cross linked, for instance by the incorporation of
mul tifynctional mer units such as NN-nethyl enebi sacryl am de or by ot her
cross linking neans, provided 5 EP 0 497 030 Bl that the maxi nuns set
forth above as to nol ecul ar weight and/or intrinsic viscosity are not
exceeded. Mer units that nmay provide ionizable carboxylate groups to the
pol ymer include without limtation acrylic
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acid, nethacrylic acid, ethyl acrylic acid, crotonic acid, itaconic acid,

mal ei ¢ aci d,
mer units with functiona

i oni zabl e carboxyl ate groups,

car boxylic acid containing

can be hydrolyzed to a carbo%y
provi de ionizabl e sul fonate
limtation sulfonated styren

inclugling nmer units such as
whi ¢ch is commericially ava
cohverted to sulfonated N-s
post - pol yneri zati on deri vat
US- A-4,762,894 (Fong et al.
i ssued July 14, 1987, US-A-
US- A-4, 604, 431 (Fong et al.

pol yners havi ng i oni zabl e phis

15 (Fong et al.) issued Jul
of the present invention ar
subj €éted to additional shdg
anphol ytic polyner, it is 4
or anphol ytic polymers wth
Q$pefits of the process arj
p efq£red enbodi ment the 24
further shearing of the c
ani oni ¢ or anphol yti c~pol yyi
anphol ytic polymer isgadd

salts of any of ‘the foregoing,
pendankP §487p30 Bhat nay be hydrol yzed 5

anhydri des of the diacids, and
to
such as carboxylic esters of the above noted
mer units, acrylam de with a pendant am de that
| ate group, and the like. Mer units that may
peto the anionic Bolymer include without
ud onat egl N—,sub_f;_t i Puted (neth)acryl anm de,

- Jyl am donet hyl prigpane sul foni c acid,
I &S a nononer, or &er units that may 10 be
ubstituted (nmeth)acrylam de mer units by
i zag| of t @& hriquis $RichSas described in
) ispugd Angust %?834 US- A- 4, 680, 339 (Fong)
4,795,789 (Fong) 1ssued January 3, 1989, and
) i.spued August 5, 1986. The preparation of
onjat e} grpupg i €described in US A-4, 678, 840
y=781 1987. Al thoughrthe benefits of the process
e not wholly lost when the cellulosic slurry, is

3

2

ar ter the addition of the anionic or

egV% ed that when at |east sone of the anionic
in Yhe,presenm iBventiop are enployed, the

gi i ntshed by such isubsequent shear. Hence in

pflocess of the present invention excludes
ulosic slurry subsequent to the addition of the
refln other preferred enbodi nrent the anionic or
the cgllulosic slurry after the punping

stage and prior to the{app
I n prgferred enbodi nenf, t
al kal i ne paper maki ng oce
Exanple 1 Preparation of P
aci d, designated herein as
pol yneri zation at about [e
initisal charge to the poly

ly
Po
g

ion oH the shurny tp the papernaking screen.
octss of the'prdsent invention is an

uch 25 as an al kaline kraft process.

r A 30 Alow nol ecul ar wei ght polyacrylic
mer A, was prepared by sol ution

ofredl s urderca aitiHgen at nosphere. The

[AatS on®veSsel™ (1S i &r) was 240 grans of a

_—

solution of 3.705 grans of
et hyl ene di am ne tetraaceti

sodlum formate, 4.40 grans of 1.0 wt. percent
c acid (EDTA), 1 MJ[err] to adjust the pHto

4.5, in deionized water. Thisé nitial 35 charge was heated to refl ux

tenperature and then an acr
were 3 ed separately, dropw
acrylic acid solution (360
‘(2.7 noles) and sufficient

c Lfe
.48, in deionized water. Thew|niti
W . pgrcent sodi um per sul f k&

yliog acid solution and an initiator solution
seldfover a tine period of about 1.75 hours. The
¢ @rs total) contained 195 grans of acrylic acid
nt sodi um hydroxide to adjust the pHto
a‘?orosol‘:hti%n £39.32 grams total) was 13
olution. After conpletion of the reaction,

e

the reaction solution was diluted from639.32 grans to 40 650.3 grans with

11 grans of deionized water
nol ecul ar wei ght copol yner
anmoni uBmitcal vest de (" DADVAC'

Exanpl e 2 Preparation of Polyner B 45 A | ow
of acrylic aci-d ("AA") and diallyldinethyl
), (Polynmer B), having respective nole

per cent ages of 85/ 15, was prepared in the nanner descri bed above for
Exanpl e 1 ThewBithar Mest broplbyauiimExainples 6 toCiTtusas Britd O DEHaMEDraiftage Dar 96yopsd BCi d
sol ut i ol WeBrdt of New York State University, which generally consists of an upper chamber of about 1 liter

capacity and a bottom drainage

chamber, the chambers being separated by a support screen and a

drainage screen. Below the drainage chamber is a downward extending flexible tube equipped with a clamp

50 for closure. The upper chamber

is provided with a variable speed, high torque motor equipped with a

5,08cm (2-inch) 3-bladed propeller to create controlled shear conditions in the upper chamber. The test was
conducted by placing the cellulosic stock in the upper chamber and then subjecting the stock to the

following sequence:
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prepared containing 218.67 granms of AA (54.1675 w. %, 66.29 grans of 50%
NaCH to adjust the pHto 50 4.41, and the bal ance was dei oni zed water. The
initial charge to the polynerizati ER0ASTO80 Bhas an adm xture of 85.43 grans
of 64. 7% DADVAC sol ution (55.29 grans DADMAC), 3.705 grans of sodium

formate, 4.40 grans of 1.0 % EDTA 30.33 agrans of the acrylic acid solution
not ed abové (16—,.41929 grams of AA), ~and 100 gr agen of deionized water, whijch

was then a ted ; )

dei oni zed rse‘i°8‘5528§§9§5 Ao shegr, '"f"?é 8e'ipF'ed to the polynerization vegsel

S cg" S | S el ol 5 |01 charag s added, fover
: o Add 1

the acrylid gpis 02%3 jtdpgﬁ]thg%éiﬁr%&a 'aﬁ% gréma’gepgna%nme dflitBgeltar lsecoR GENt

SOd| Um per I Ull. \, I T Al Ul SUT UL UIT. VPUII \.:UII'JI CuU T JUlrT Ul CTre mMoeaut I UII 19 he
544.5 grans of reactlon solution was diluted to 650.0 grans with 105.5

grams of, dTéP amezeao drainest front tae Bfﬂbm the "Q”?“éét?t"f"@ﬁte% mdlwlvt%w'@dfﬁemﬂ"ﬁ "%lﬁfd'ﬁt

30.0 wt. Fj@ The tu % d inc\ep Trbity,
Pol ymer C N ‘Eﬂﬁ' é“r’b'% "ée @Eﬁn@ﬂ“ ‘%%F%ey E@ z
aci d and rﬂ?["ﬁ%’fi H h ?}S/f; il ar\iRgsT bidity
desi gnat ed HEHE" or "s" S pre"f)ar ed in the manner descri bed above for
Exanpl ersl foI I OWI ng nodi fications. The pH of the initial charge
was adj ustﬁ%&f@oﬁ% 5.0 and the initial charge contained 20 | ess grans of
de| oni zed Vel cofiudoale s%@%hfn?%@éd)m EXdRipiotd 16l WA RBhPlsed BN VRlight Nérdeht bEiCHnd
{r’yng as 39 whightsbrsbRiNIBE tilutsal th! bh SVbralcBRAXAS) &1Y0.528EM ekl WAl fdrvhdlafivh vaioR Mhe @bor
acTyl i c_aGiad a 5080 Hlet By WighfiSibRBdhEE Rardvb@ kraft 3. bRiAcHeh Seiwost krdi) Sephiafelyl bedén b0
5.0), 122 alcapaduinstandard Fridnest valyecrtie@ i frdwh\B4DAE 3800C.B551 TR 16 Wad B cofasrtial MABIAC)
an addi t i cambnath, PavidsdainRinOfornn Ote Mabliktiop Mater cuitathed 200t sprl cidiym hatdrdsss (@lided cis e nt
dei oni zed Gag8kkN52 ponp Magriesiem 48iAnegs taddedt &3tNGSO, )odnd Vi pim BB&baata raikalintty (addedaasged
15 during Ma@0i)i on, as was 37.2 grans of 13 percent sodium persulfate
initiatgr. The MONONEers were added in under 2 hours and the initiator was
Exgihpies ey Gomparak gprecd | uX tenperature was held for about 30
m nut es beyond t he addltlons nple 4 20 Preparation of Polynmer D The

general net hB?Png‘Sd?sF Steek F‘??‘C'B?'é "é' the \Re¥ Jars Test. ta!§° Q?deab&%t%PmANWTAC
copol yner p?'Ff’é’“?ﬂﬁ?sf glymers A tUP“gf'tfe"" Eﬁﬂ%?'f??ﬁ ghe ? H °°’3Pﬂ5's d? éner
%, t d
Do oot -as% %"f e 1 ﬁ: :
i |ty a

descri bed rce g ﬂ mc meram % aqu% g r% tﬁiﬂ) %
iohic o © test o
t hat acrcﬁgI E‘ G? fd st 8 o,lp Hgy &{!
wi.th the ag Gand ﬁk tﬁé?éduatl i'aué d?.)s ISQ

E n acryi %re%b&temﬂ?m 2 béI Bituked R aIéfEErB.d&ySv §kl~ﬂnui%5 %1 Ja&r &'the &o% eQ lo¥ BB T

anionic polymer or bentonite tested; these dosages are given in Ib additive per dry ton of stock solids
(] ("lb/dry ton"). The conversion from Ib/dry ton to parts by weight per hundred parts by weight of dry solids
is set forth on Table 3 below.
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35 I'n Table 1 below there

characteristics, of Polyners Ato E, prepared as descri bed above,

Pol ymer F, a commercial produ
Britt Jar Test enployed in EXx
Drai nage Jar devel oped by K

general ly consists of an uppe

is a sunmary of the conpositions and

and

ct .EPIQ4950B(BEH5 7 EP0497030B1 [err] The
anples 6 to 17 used a Britt CF Dynamc

W Britt of New York State University, which
r chanber of about 1 liter capacity and a

bott om dr ai nage chanber,. tlhe ghanbers bei ng separated by a support screen
and a drai nage screen. Beljow}he {iragnag@ chantler |s § downward extending
fl exi bl e tube equi pped i tih <af cl amp BO fror ¢l ouret The upper chanber is
provi fled with a vari abl’® speet, high torque nmotor equipped with a 5, 08cm
(2~¥nch) 3-bladed proefldr tp create controlled shear conditions in the
upper chanber. The te& Swas @pnduteg by pl &cirg the gel [l osic stock in
t he upper chanber and téh smpjecting thre stock torthe fell ow ng sequence:

55 8 EP 0 497 030 Bin1gime

seconds  Commence shizaf %ftig
cationic polymer. 5 3 >30 5
seconds Add the ani @npeojpol

tube clanp to comenc
mat er isal
diluted with water toibge;
such diluted filtrates-
t hen determ ned. The

t\a.t he papermaki ng retkgt$
the hegher is the retgnfi
were determ ned using
stock or slurry used ImnvEx
fi ber and 30 wei ght p&f fen
0.5 percent with fornf @ti
wei gh® of bl eacheth]har d#oo
beaten to a Canadivgn Stmnd
C.F.S. The fillergpas a co
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Example No.

Action O
ing,at ,20Q9 rpm ,10 pecgnde Add the
condls ! Reglucé sHear|stgrridg to 750 rpm 90
mer (or bentonite). 100 seconds Open the
and continue drainage for 12 seconds. The
Brity jgr (dhes"fidtrates) is coll ected and
d of itls igitKal jvol hred TR turbidity of
bd in Nephelonetric Turbity Units or NTUs, is
v of such a filtrate is inversely proportional
ber f r mgnce, the lkowas te tar bi dity val ue,
fibler! ary/ of fShess TRe tRrbidity val ues
[ur bi di neter. 15 The Test Stock The cellul osic
es 6 to 18 was conprised of 70 wei ght percent
|ler, diluted to an overall consistency of
pat et. The Ribgr B RasSa 9/50 bl end by
aft tand bl®®actred *softwodd K¥aft, separately
Freeness val ue range of from 340 to 380

cial calcium
Wy ] |
o~ ] ]
7] ) ]

none
Bentonite

blank
«7
'8
10
11

Comparative a

10



carbonate, provided in dry form The formnul ation water contained 200 ppm
cal cium hardness: (added as [err], 152 ppm nmagnesi um hardness (added as
[err]) and 110 ppm bi carbonat e al ERIOi497t030 Bddded as [err]. 25 Exanples 6
to 11 and Conparative Exanple a Using the test stock described above, the
Britt Jar Test, also described above, was enployed to determ ne retention
per f or mances of Pol ymers A through F i FPPeRese Exanples 6 to 11, in
conparison to g-hlank and to the use of hentonite (Conparative Exanple a).
In each test, tlhe cationic pol ymeditwdedaganSonsersidE

acryla de/dl T T 1 - hmoni um
%L COpOI yer Mg?ﬁ %5 t%ggéﬁbsa paﬁ?ﬁy Alghf{‘hdﬁ)w H;%?ﬂftl Bgrttseer ?Jllé(s \d havi ng
a Reduced Specilfic Visc®IR%y of 13. 2 at 0. 045 g/ BP0B25h pol yneri ¢ cationic

fl occul ant was |[charged 95 he test $tock in the &A®8nt of 0.15 pafts by
wei ght per hundred part§59y wei ght of dry stock 98 ds (3.0 Ib/tof dry
wei ght ;0f slurrly solids)® The variofis ani onic poP rs, and the bentonite,

were tested at |various sage | evel §, shown bel ojv 1 n Table 2. The|test
results 5 are rjeported iy Table 2 below as dilutg@ filtrate turbigity
val ues (NTU s) ,Lfor eac®%f the das] oni bentonite

tested; these dosages are given in Ib additive per dry ton of stock solids
("I'b/dry ton"). The conver5|on fromlb/dry ton to parts by weight per
hundr ed pExemples Hive Danles | s set forth on Table 3 bel ow. 40 45
50 55 9 EP O 497 030 Bl [err] 55 EP 0 497 030 Bl Table 3 Additive

sages ConfePuasq Sri Jar Tests were Condlygted &F‘"Qaﬂdﬁsfqr\?ésa?%f"f the gatiogin, flacgylang dhat wagy -+ o
BY” wei htusa?mm'o%le P 1dotheen tests H‘Pg"‘%‘?'l Rf§f°’6‘a four acrylic acid polymers of varying

e

0. 0062 %tylar weights, a sodium p ystryene sulfonate, and a g I|c acid (Examples 12 to 17)
were determined, as was that of bentonite (Comparatlv The po ymerlc cationic flocculant us
0.025 1.0 0
0.10 4.0 was the same as described above for Examples 6 to dosage thereof was reduced from 0.
to 0.125 parts by weight per hundred parts by weight of solids. The test resulis and the polymer

0.40 15 identifications are set forth below in Table 4. All of the polymers tested were commercial products, and the
25 approximate weight average molecular weights therefor are those reported in the literature for such product.
The test results are given in NTU's for each of the dosages of the anionic polymer or bentonite tested. The
abbreviations "poly AA™ and "poly SS" are used respectively for polyacrylic acid and sodium polystyrene
sulfonate.
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Exanples 12 to 17 and Conparative Exanple b A series of Britt Jar Tests
were conducted using a | esser dosage of the cationic flocculant that was
used in Exanples 6 to 11. In thesP 0492630 Bhe retention performance of four
acrylic acid polynmers of varying 20 nol ecul ar wei ghts, a sodi um pol ystryene
sul fonate, and a cross-linked polyacrylic acid (Exanples 12 to 17) were
determ ned, as was thatgofy bentonite (Conparative Exanple b). The pol yneric
cationic floccul ent usef] vas the sane as descri bed above for Exanples 6 to
11, except the dosage_tgerieof was reduced fromO0.15 to 0.125 parts by
WEI ght _per hundred pagt8 HQyo nghtoof ldryl slurryl sojid$. The test results

t hd pol ymer |dentEf§c tepnd and set fort bel ow i mTabIe 4. Al of the
poI hers tested were T rcial products, and the 25 apprOX| mat e wei ght
aver age nol ecul ar wei S thr gf orgaré thpse] redgortkd iin the literature for
such product. The tesix Ee S areNgi ven 1 n NTUls for eéach of the dosages
of theg,anionic pol ynel Br bentom te tested. The abbreV| ations "poly AA and

"poly SS" are used reggcp Ol y, fo} pdlyakrylicjaciH and sodi um pol ystyrene

sul fonate. 30 35 40 45 RS EP'0 497 030'Bl [ert] Exanple 18 and
Conpar ati ve Exanple c For this Exalrrplc? 18 a Cgmpar ative Exanple c,
the Britt Jar Test as&Gsgr Phed above iwasi m)dlfned y &‘ddl ng to the

Ti e/ Astion sequence & E&h®arihg beri'od hftér the Addition of the anionic
pol ymer or bentonite. ¥THed ?,l onj ¢ pol yrer, usgd was ghegpol yacrylic acid
havi ng a nol ecul ar wer-gvbtv oJabout 1306 oop i v@s sed in Exanple 13
above. The cationic p{ﬂ fq’n@r | occul ant was the same as used in Exanples 12
EP-0497030 Bl 6 to 1773 e dosagedisasl was e H. 1& parts by wei ght per
hundref parts by wei gg 8o ’a;qy ptogk ¥pliYs fsedi NEx&mles 6 to 11. The
floc fornmed by the ad maa of the anionic polynmer or bentonite was
resheared for a tine |a_er|o f fromOcto 30 saecomdsl att 2000 rpm after

whi ch the stirring was ged ;d fo 750c~rprﬁfor~x 16 seconds before the tube

cl arrpdégas opened to confenfce drai nage. The results and the 5 reshear

periods used are se¥|forth |3 Rbl ¢ 5,1 togetHer wWith tHe dosages of the
ani oni ¢ pol yner andm entonl ©d useds 10 [eFr] 113 ¢ !
a
o
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Example 18 and Comparative Example c
55 For this Example 18 and Comparative Example ¢, the Britt Jar Test as described above was modified

by adding to the Time/Action sequence a reshearing period after the addition of the anionic polymer or
bentonite. The anionic polymer used was the polyacrylic acid having a molecular weight of about 300,000,
which was used in Example 13 above. The cationic polymer flocculant was the same as used in Examples
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. J
EP 0 497 030 Bl Retention The foregoing Exanples 6 to 18 and Conparative
Exanples a to c generally denonstrate that the sol ubl e ani onic pol yners,
i ncludi ng the anphol ytic polynmers, &PHi497&308drbi dity reducti ons at about 4
to 10 5 tines Iess than the dosage of bentonite required to obtain the

sanme turbidity, r et entlon achieved in the grocess u5|ng a sol uble
ani oni c poI 1|7 : g E g sﬁ? H’”’é\? p§' F’P PRTS by e‘P@s°§ '&&HF‘??%
as compar edre a n m ulg‘ alc GA'P :zedatz
?gtngﬁtc;[ Iongl jg%{é E W %uie clam gd‘gs é Egéle da‘g?ence r?:%ix assglg and the
neask/ed i N, egg& anoun o?T?ﬁ?tfa é ob a|ne % t f% Fond or and

dr ai nage perlo |ncreased al t hough the correlation betmeen |ncreased
retention and |ncreased dralnage ef ficiency may not be a 1:1 correl ation.
15 Formation The effect of increased Jqetention (decreased turbidity) on
formatiom i n Exanples 6 to 18 was pagal lel to the effect noted for
bentonite in Conparative Exanpl g§s,p ¥ c.QGeneral ly3 n such | aboratory
tests there was 20 seen sone dBcglage in™f ornmation®wi th increasing
retention at high retention level-8, and it is believed that the del eterious
effect of high levels of retent on formati on may be seen to be reduced
at | east sonmewhat when the procgsgj of;jthe present invention is used on a
comercial scale. Delivery to chi 25 The gpluble ani oni ¢ pol yners
are easily delivered to a paperw hime, shile bentenite is difficult to
qr/y and requires expensive eadg nfit to feed it to the machine. In
prefierred embodi nent the water gofubl e anionic polyner is charged to the
paper makfhg process as an aqueoEs= olytion of the polyner. Unless expressly
i ndi cated ot herw se, all percen»g? sopot ed herein are wei ght percentages.
The terns 30 anionic polyner aRl afitoni e pol yner @&s used herein at
m ni mum speci fy the predon nantZifhi g bIe”groups wi Ehi n such polyner. The
term aqugous cel lul osic papernaglg' sturry, or-cellulosic slurry, as used
herein is a pulp containing sIuBr Clains 35 1. A process in which paper
or paperboard is nade by form ng aqueous cel [ ul osi c papermaking slurry,
adding to said slurry a mineralZfglle prlor to at |east one shear stage,
adding to said slurry after theldedi glon gf said mperal filler and prior
to at | emst one shear stage a first afdi teve which ws a cationic polyner
wi th a high nol ecul ar wei ght of atl |east 500, 000 ana‘addlng a second
additive after at |east 404, one shear stage subsequent to the addition
of the first additive, drajfing said slurry to forma sheet, and drying

sai d sheet, characterized #f that the second additive is an anionic or
anphol yt#¥c pol yner havi ng ajwei ght amﬂrage nol ecul ar weight within the
range of from 50,000 to 3, §00, 000. 2¥|The process of Claim 1 wherein said
ani pni c or anphol ytic polyner is aquw to®said slurfPy by feeding
N [ Bl 4 o
[/ B
40 4=
viao o
o < 4 -
:H"‘ <°° o
oggl. £ o o
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45 to said slurry an aqueous sol ution containing said polynmer. 3. The
process of Caim:1 or'Claim2 wherein said cationic polynmer has a charge
density of at |east abbut 0.2 equER/@QAENEIO BF cationic nitrogen per kil ogram
of said cationic polymer. 50 4. The process of Caim3 wherein said :
cationic polyner has a nol ecul ar weight of at |east 5,000,000. 5. The
process m_&i m 3 or CI aim4 wherein said cationic pol yrrer has a charge

density of Ieast q ent of cat onic nitro
said cati J ?dl'ﬂ'@ %‘f lﬁ%g%e he

mcludm 0 i
il i G bR {ie%p o ﬁﬁ%&% ol il
caty ont “u %94 ovbld .@Jsﬁ.gsasﬂ il es
6t ,Ia btbEes @ugedgenera em)ns rate t at
soluble anlontc pol yners, |nc u ng t he anpholytlc pol yners, achleved
turbi dltbrarng@lctlons at about 4 to 10 5 tinmes less than the dosage of
bentonpt& rtequired to obtain the sanme turbidity. Hence the retention
achi eved i nn ténaudiiid the IestingSdf Fanibles @ 10 1B & vidis ideteinfinep Gay BFrctehtivy idased uMRIREd t O
hi gh | evab@eagdt) ltre drsihagg diicBscyask] mbasued it Sorbo B @thoiind of tikite abipihaiCiaIBe 1
whi ch bewsécomdi tieinage petied) .inciastdnaitheughGhd tonetatimumtwean) intieesetl aatértiony amf inéraasap| es
6 to 18 udtainagesffidietaymmaymeicbetaliztt conglatiort enti on i ncreased (turbidity decreased)
t he driai nage efficiency, as neasured in terns of the anount of filtrate
obt ai nedForpatidne 12 second drai nage period, increased, although the

correl ation between increased retention and increased dralnaqe efficiency
y not be The sffept efdpcraapegiretention (dacreased iuibjdiy) o femation i Feampples; G e / é&%’?ﬁ’a"e' to
ent i offecfet P‘é%{’sf@ﬂb"f‘l?f"ﬁl By FPQ%”%YP PEmpes 3 9% F'?PG’E% P“é‘ dJabgratory tegts

par al 1%81. 53 6 %d Vg\"?‘!@“ i afo 5? 2%%% P°é!§"° f
Gener al | for st 3?* Al 2 0o 31 e
formati on W th PHEF BAE reaer} B %,'11' FEe &M T on levels, and it is
bel i eved rious effect of hlgh levels of retention on

for matgoogln ﬂ%erq\ﬁ’icﬁ ¢ be reduced at |east sonewhat when the process of
the presenty) RYGHN bitdhic' poiyrheRCard Basfly BNBIE fo! 2bapiCihchine, Dttid Béiichitd R difdIR o
Machi ne Zigml B RQiIlY bperdive alifméte 1o/ I8Bd & 161t Rathihd. Yin Gf%#elrré’@ biRBbdintenBtnd JRRF
nachi ne, sybid iokie péifier iscchbr§edib teipapérhaking pfobddk by artddleol€SHILIEES tRIPBPMEH Ve
equi pment  tunleb£e@rebdly idlcdtddtotidtdd] diEperdefitaget abted hidéin ereveidht Porbntides. Tha tenhs
sol ublse afiéni polymeiodny [KBonit: Polprhid fag) Gsbd thereih REMPAAMI HBditY g pRIdEMBiRahS ioAiZabRIYradfisieOuS
sol ut i onwitfin $uaie pehyrhey.IMihs termiat@sss celiuinsie padeymakingl slorayt, ecketididsiersiirg,eas usdd| herein is
per cent agesap nadainihgislerrgi N are wei ght percentages. The terns 30 anionic

pol ymer and cationic polyner as used herein at m ninum specify the
predoni n&t#m$ oni zabl e groups wjthin such pol ymer. The term aqueous

cel | ul’®si c papernmaking slurry, or cellulosic slurry, as used herein is a
pul p ConﬂaligP’ﬁij’%FMhic papey %{lpﬁgerboard is made by forming an aqueous cellulosic papermaking slurry,
: adding to said slurry a mineral filler prior to at least one shear stage, adding to said slurry after the

~ addition of said mineral filler and prior to at least one shear stage a first additive which is a cationic
polymer with a high molecular weight of at least 500,000 and adding a second additive after at least
40 one shear stage subsequent to the addition of the first additive, draining said slurry to form a shest, and
drying said sheet, characterized in that the second additive is an anionic or ampholytic polymer having
a weight average molecular weight within the range of from 50,000 to 3,500,000.

2. The process of Claim 1 wherein said anionic or ampholytic polymer is added to said slurry by feeding
45 to said slurry an aqueous solution containing said polymer.

3. The process of Claim 1 or Claim 2 wherein said cationic polymer has a charge density of at least about
0.2 equivalents of cationic nitrogen per kilogram of said cationic polymer.

50 4. The process of Claim 3 wherein said cationic polymer has a molecular weight of at least 5,000,000.

5. The process of Claim 3 or Claim 4 wherein said cationic polymer has a charge density of at least 0.4
equivalents of cationic nitrogen per kilogram of said cationic polymer.

s5 6. The process of any one of the preceding Claims wherein said cationic polymer contains at least 5 mole
percent of cationic mer units.
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35 1. A process in which paper or paperboard is nade =mmuews
cel l ul osi ¢ paperneking slurry, adding to said slurry a g L ber prior
to at |east one shear stage, addiﬁ@ogﬁ"%E‘sl urry aftel'?"mgmt'u”t"mm&[
said mneral filler and prior to at |east one shear stage & TLrs dve
whi ch i spgemhionic polynmer wi.th a high nolecular weight of at |east

500, 000 anmd addi ng a second additive after at |east 40 one shear stage
subsequent e rrbgding ekaipid1s & 18 By EbrhpatatiRElambiéS a 167cdeRbea lofstrileUhdi Ynd ©
forma sbkéie anihid polybre.dndhding tid ¥ePhelytic PaIy M6, HchidB tdrda?gi& : gct%ﬁeat%ﬁ&ﬁ Qéo 10
addi t is/etinés 183 thani thdddSadalof BENARY Msliled RAbYRRe $:méi thtBidiy. 6HcE e retMioR 8ieved

mol ecul am teeprodess wdirighal solubll @nidna @BMBF miy K ThdéasED0 high 1edelSWRlIe QSIRY legs addiiv, as
process odmp@teditorsuth ajpercess in vénith terasrito Bivgeddr anphol ytic pol yner is added to
said slurry by feeding 45 to said slurry an aqueous sol ution contai ning
sai d pol Preispge 3. The process of -Claim 1l or Claim2 wherein said cationic
pol ymd® has a charge density of at |east about 0.2 equivalents of cationic
ni trogen  pét c0pyayeg Memtestinasel iEgaranias Giei 18 ithers\determinegicthat as Taientio ipereased Gérbidiyai m
3 wher ei H°°§°3?eg> &5t rjrage Gq!;g‘?‘fef's Mgasuted 1 [15@8 ok theAsoyptt of Jiltratgt oblaingd tin the 12

5, 000, 00gPcoHl ’Eﬂ@"do?ﬁa% regyedpithpyghathe, correfation beiwagn diceqappdsrglegtion anH ddreased

pol ymer HASR CRET Y SRR Ifogatione a5t 0.4 equival ents of cationic

ni t rogen &;ﬁgﬁohi | ogram of said cationic polyner. 55 6. The process of any
one of t\Ere—pr-ecedi ng Clains wherein said cationic polymer contains at |east
5 %I” € Per Gfdbiedf of Gideaidirite (dHﬁbJséd wrbflity) on Qioﬁ?n%g%%?le?&to 18 was parallel fo

L . Theung ek mtedbr Salbnfd IF Corhoardibe BlaRHiEs s Rk it ehie
POl ymed éedn B6HE dockedses ! fétmation Wit irchbadindEroRRtoH 3t hi tidn98vels, Shalltlis WehiedOH that
percent {Haaasterdis stett oMBigh BUelPEr rstbritibd I RiatichSmayhe sbblftoDb AdEcsd P leadt SimdWng: Of

I
{
the preceibnii prdcass s thelprisétt MvénBorts Bdok bh ¥ chimétti@isbdisl on a paper making 5
screen and is punped to the site of said papernaking screen prior to

dr ai ni ngDeligangltofRapdriMachivdher ei n sai d ani oni ¢ or anpholytic polynmer is added
to saed slurry subsequent to said punping and prior to said draining. 9.
The pr oces3hefolublpyanionic pofymelsergeasitye delivagediocs papen\inachinie witla ibentsdite rig ifficait BN
al kal i nesh#tyesnd cequires, pipensive reayipmeng tol Bed iFHe ther mavhins lofprefanpd @mbodimertt e water
pr ecedi n¥pluble anigic Reysnee s ghargaddo thie penerthaking ploegss asarcaqueduk sdlitioe ofhe balymeer.c.  11.
The procesYNeFs exprgsslyriadicsied oferisecdlicRarcarjages aptad hespie pisi weigbtipercentagrsr Hie teimis| er
i s ad¥fed®opic Lgymerand Fytignic polymes aguisd fgreip At minigmaSpenify the rresiominan fonizebl greurs by
wei ght pb MU} é’H‘GBJP o, gauRRMs SRIUIOSIF PeReMaking slurys or cellulesin lusy nascHspdhhasels ig
slurry. 31‘2‘."°FH8'"B?8' ®es of any one of the preceding O ains wherein said
ani oni c %]B,ggrrphol ytic polynmer is added to said slurry in the amobunt of from
about 40. to about 0.5 parts by weight per hundred parts by weight of dry
solids 1) aqkdlesd!ikWhith papl of Raperbdiid W REE DS réhhingaR (}L%cm%%f o g 30N €
or  anphol Y biidingPBIsKaBlurry 3 RIS Bl Pricrath &t BL lohd! ol i ;333& sl HeA REUL
0.01 to abaatitioR of sdtPindralileMEahbr BSH 1684 3AE SidaPRideS % 4 i WhichTis 9'cleionie! | dS
in said sl psiyrier with alifigh Méleullr Weéighe of RTieastB008MFarRadliRG a REGRE dudite ﬁté?"am\éast
wher eton Sabik shedr GaGE subSeqaéhp fdQheydddifior s thé iRk addfivel AR g said slurry to form- a sheet, and
drying said sheet, characterized in that the second additive is an anionic or ampholytic polymer having
a weight average molecular weight within the range of from 50,000 to 3,500,000.

2. The process of Claim 1 wherein said énionic or ampholytic polymer is added to said slurry by feeding
45 to said slurry an aqueous solution containing said polymer. '

3. _ The process of Claim 1 or Claim 2 wherein said cationic polymer has a charge density of at least about
0.2 equivalents of cationic nitrogen per kilogram of said cationic polymer.

s0 4. The process of Claim 3 wherein said cationic polymer has a molecular weight of at least 5,000,000.

5. The process of Claim 3 or Claim 4 wherein said cationic polymer has a charge density of at least 0.4
equivalents of cationic nitrogen per kilogram of said cationic polymer.

55 6. The process of any one of the preceding Claims wherein said cationic polymer contains at least 5 mole
percent of cationic mer units. ’
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to said sIurry in the amount of from about 0.01 to about arts by
wei ght per hundred parts by weight of dry mneral fill er!;g 'm The
process of Cl aim 14 wherein said anigpg agg3o@amphol ytic p uw‘

said slurry in the 30 amount of from about 0.05 to about 0° S'barSts*

wei ght per hundred parts by weight of dry mneral filler, as [err 16. The
process of anyThemeocess of sy gpe eictheipracpdiay &laims whirelnspid cafigniel Pelyines i addest to said slurry
amphol ytic pol'ymﬂmmﬁétlﬁéﬁt&m weight pesepst hesgdan dnaweighiof Sltry 8alids r om about
75,000 to about 1,250,000. 35 17. The process of a one of the preced| ng

d ai ns V\hﬁer & nqchgag??f;"a?n‘?f@% g"ebe tﬁ‘hﬁﬁ‘éﬁ 'Cdairg?\ggﬁpmrer Fr %Lmrmrrv g@?ﬁ

d t t ' 'Dbf
L ot P SR B S AT o iyt
wherein said afiomc or arrphol ytic polymer has at | east 65 nole percent of

Mer units hav'%g R8s P4, S oo lie wikfein HASIRY RE Sorhl oRMEalO sy

t he pr eceggll ng eln at | east” sonme of sal I onl zabl € ani onl ¢ group

of said am @'ﬁe%&cmk)éhd & tePhotBdig GMiRs WiRtkdPaM ritheal AP aikdhRe carbonate.
Pat ent anspr| che Ver fahren, be! dem Papi er oder Pappe durch Bil den ei ner
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das zweite AddRS™i n ani oni sches oder anphol yti sches PoI yrrer mt ei nem

du{ chschni tgjl. 4 hen Nb E!a(nw o%g QFMA preced|ng10|?a)$nrsemlrherem said anio or m .oﬁ gymerl added
| St h the anp unt of from about 001 1o sbo 50}5&2}: g % ﬁén
Anspruch 1 %ﬁ;ngiﬁé?érﬂ eés@gé@nl sc ol yt1sc urc

Zuf Ohren ei ner sser| gen, as genannte PoI yrrer ent hal t enden Losung zur

genannten Ayf S‘ﬁ1@ 5508 RSkint Y4 Uh&iSiR 'saild ahShO6 anthhotye! ddiymer is 3ddedab sadsaRy Rakd

Anspruch gl - 0dofmotit SR frbih Rbstt 008t dbobtarss SHAE Y Wefghtsal hitidied pats BYOWSGHE bf @Y Rifheral
Ladungs- di chtgerv&cagoyi ndest etwa 0.2 Aqui val enten kationi schem Sti ckst of f
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40 18. The process of any one of the preceding Claims wherein said anionic or ampholytic polymer has at
least 85 mole percent of mer units having ionizable anionic groups.

19. The process of any one of the preceding Claims wherein at least some of said ionizable anionic group
of said anionic or ampholytic polymer are carboxylate groups.
45
Patentanspriiche

1. Verfahren, bei dem Papier oder Pappe durch Bilden einer wisserigen Zefluloseaufschiimmung zur
Papierherstellung durch Hinzufligen eines mineralischen Flillstoffes zur genannten Aufschiimmung vor
50 zumindest einer Scherstufe, durch Hinzufligen eines ersten Additivs zur genannten Aufschiimmung
nach der Zugabe des genannten mineralischen Flilistoffes und vor zumindest einer Scherstufe, wobei
das Additiv ein kationisches Polymer mit einem hohen Molekulargewicht von zumindest 500.000 ist,
und durch das Hinzufiigen eines zweiten Additivs nach zumindest einer Scherstufe im AnschiuB an die
Zugabe des ersten Additivs, durch Entwéissern der genannten Aufschidmmung zur Bildung einer Bahn
85 und durch Trocknen der genannten Bahn hergestelit wird, dadurch gekennzeichnet, daB das zweite
Additiv ein anionisches oder ampholytisches Polymer mit einem durchschnittlichen Molekulargewicht

im Bereich von 50.000 bis 3.500.000 ist.
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ei nem dgr VO[ASLALESE ﬁﬂé% W wikls! das dam cfo @dgl' Qrﬂbh% '}%‘;ﬂa mar,
h SurC§efEhntn dp! en

anphol yti - s %nﬁ.mewuﬁlsén SHBNGE iR Yoty Erthids
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genannt en Aufsc nmung hi nzugef Ugt wi rd. 50 '15. Ver f ahren nach Anspruch
14, wori n glasergRBmmadhCeinsh @Bl SethurgeRéhasn Angpluehe tvolif i Génannitee Aufschisd@iund/Rmge
von etwa O, Oikdische EHevhiscitd, Fapicibisersiditiulsehlingivag 500 Gew. - Tei | e trockenem

m neral i schem FU i stoff, wie CaCO3, zur genannten Aufschl ammung hi nzugef Ugt
wird. 55 186Verldiyed advhainemaish vaerhangsherdenr Assprilbie; gorincded genainie pinelalisshe Filistoth eidas
genannt e ani dkatischéeckagdaat ishnphol yti- sche Pol ymer ein durchschnittliches

Mol ekul ar gewi cht von etwa 75.000 bi s etwa 1.250.000 aufweist. 16 [

~~~EP 864971 Yeafghrgn nach einem der vorherger19 pr\pqpr p& {% e[ J;enar(r)te miperalische Flllstoffin dey
Ver f ahr en naMPPgéIV%Pﬁ"HGP'WWr% ferepro Al % pile deg\ifrdon oenarntendiyisphiinamung
aRi gni sche o t‘?{‘ﬁ'i.') Rsksren P W’Wf?i‘ré?"ae‘?t‘ﬂ‘e"“%'?%?m‘g‘&ﬁezﬁéfpﬁwﬂgsdl chte von
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sche olymer |n der Menge von etwa 0,005 bis etwa 0,5 Gew.-Teilen pro 100 Gew.-Teile trockener

Feststoffe in der genannten Aufschiimmung zu dieser hinzugefligt wird.

13. Verfahren nach Anspruch 12, worin das genannte anionische oder ampholytische Polymer in der
Menge von etwa 0,01 bis etwa 0,2 Gew.-Teilen pro 100 Gew. -Telle trockener Feststoffe in der
45 genannten Aufschiimmung zu dieser hinzugefligt wird.

14. Verfahren nach einem der vorhergehenden Anspriiche, worin das genannte anionische oder ampholyti-
sche Polymer in der Menge von etwa 0,01 bis etwa 5,0 Gew.-Teilon pro 100 Gew.-Teile trockenem
mineralischem Flilistoff, wie CaCOj3, zur genannten Aufschiimmung hinzugefligt wird.

50 :
15. Verfahren nach Anspruch 14, worin das genannte anionische oder ampholytische Polymer in der

Menge von etwa 0,05 bis etwa 0,5 Gew.-Teilen pro 100 Gew.-Tsils trockenem mineralischem Flllstoff,

wie CaCQOs, zur genannten Aufschiimmung hinzugefligt wird.

55 16. Verfahren nach einem der vorhergehenden Anspriiche, worin das genannte anionische oder ampholyti-
sche Polymer ein durchschnittliches Molekulargewicht von eiwa 75.000 bis etwa 1.250.000 aufweist.
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9. Procédé selon I'une quelconque des revendications précédentes oll ladite bouillie est une bouillie
alcaline de pate chimique.

s0 10. Procédé selon I'une quelconque des revendications précédentes, oll ladite charge minérale est un
carbonate alcalin.

11. Procédé selon |'une quelconque des revendications précédentes, oll ladite charge minérale est ajoutée
4 fadite bouillie en une quanfité d'environ 2 & environ 50 parties en poids pour 100 parties en poids de
55 la pate séche contenue dans ladite bouillie.

12. Procédé selon I'une quelconque des revendications précédentes oll ledit polymére anionique ou
ampholytique est ajouté 2 ladite bouillie en une quantité comprise entre environ 0,005 et environ 0,5
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18. Procédé selon 'une quelconque des revendications précédentes, ol ledit polymére anionique ou
ampholytique a au moins 65% en moles d'unités méres ayant des groupes anioniques ionisables.
25 - . .
19. Procédé selon I'une quelconque des revendications précédentes, ol au moins certains desdits groupes
anioniques ionisables dudit polymére anionique ou ampholytique sont des groupes carboxylates.
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