PROCESS FOR MAKI NG PAPER Thi s application clains the
benefit under 35 U . S.C. 119(e) of prior U S

wee@siosilonal Patent Application No. 60/538, 622P€T/U8Z005/002120
January 23, 2004, which is incorporated inits

entirety by re THE | NVENTI ON
[ 0001] ¥heypreég§8$l§§gﬁ({)ﬁdﬁ%$§£%%g paper maki ng
pul ps, papermaki ng processes enpl oying the pulps
paper maki ng apparatus and paper and pa boar d
Frio canlisafianccininosnthe copueifistnder 85pbhs o ubadg) eharior U.S.
at Ki I
provisidlel Paleri ABPIosREnr ey oS8/op 22 ol SeiRRY 22 2P0%, hich is

mcorpo?ét@dﬁb(&b%'ﬂﬂw&%@ﬁ@@@ﬁbéﬁe% | NVENTI ON [ 0002]
Retention aid systens containing mcroparticles and

ot her particulate materials have been added to

FIELD éﬁpﬁégﬁhl\[é}‘lﬂ NPS as process aids to inprove retention

properties such as formati on and drai nage.
For exan‘pl e, US Patent No. 5,194,120 to Peats et

i ncor por at ed hereln by referen inits entir |¥
[0001] G o Ti0 SrASErGIBDNGR TePEF S AR GG g PARETTRNNG

e

produc’syaadaﬂnosn tJEppMIpSel(/llo)e particylartyethecpieaget isuesiion cehatﬁs to
Accor d| to Peat.,s a retenti,on,.aid

eatin R TRARb PG 2 ieanboim Bl Rt oS iR e uphiid

system mand a cationic polymer provides several advantages,
I ncl udi ng i nproved retention, drainage and formation
while mnimzing the anount of pol yner and anor phous

sAckGROENEQT TFERBERION of i he Fetention aid system s
typically added to the paperneking pulp in the form of
o0y " RESHRBA TR S SRk AR U b rfouiat
matené?@ﬂﬁ{lérﬁbbﬂ%dded to papermaking pulps as process aids to improve retention
and other properties such as formation and drainage. For example, U.S. Patent No.
5,194,120 to Peats et al., incorporated herein by reference in its entirety, describes a
retention aid system comprising a cationic polymer and an amorphous metal silicate
material. One type of silicate material mentioned by Peats et al. system is Laponite®,
a synthetic layered silicate. According to Peats et al., the use of a retention aid system
comprising an amorphous metal silicate material and a cationic polymer provides
several advantages, including improved retention, drainage and formation while

minimizing the amount of polymer and amorphous metal silicate added to the pulp.

[0003] The microparticle component of the retention aid system is typically
added to the papermaking pulp in the form of a low viscosity aqueous colloidal
dispersion, i.e. a sol. One problem with microparticle sols employed in papermaking
pulps is instability. Because of the instability of sols used in connection with

-



pul ps is instability. Because of the instability of

sol s used in connection w thpapernmaki ng pul ps, the
w@00s/0zrie0 of t en made on-site for i mMmedi at e del POBUF2009002120

a paper neki ng process A need exists for a stable

papemakiisbBaine. i el ec ot M5l (& el APNE B0

paperrﬁévmq pheieks! Afr%ed%tgm Detabld RiRGEphRiche BARBIEMILh M for use
[ant for immediate or future uselna paper maki ng

in papqmmakmgspropee@eq whichensen ke fomexd; ait-site cﬁxmbltSa@é?nﬁaiﬁhaﬁdefe and

can be e B a Fppemiaind HEh B hflee@ AAMRB IR oripaking
proces§ N\VENTI ON [ 0005] The present invention relates to the

use of a conbination of synthetic |layered silicate
m croparticles, a peptizer and at | east one pol yner as

[0004] a ret Rmééé{‘aléb ‘éxiﬁ’sﬁcﬁ@ 5éﬁerﬁldkﬁf§eﬂ5 WP"ihQQeﬂHlbllt’s 8len better
tock. The synthetic layered sillcate is preferably a

drama@/amdweteotmny@f tines é@mﬁmmnapeﬂnahmga@ne@mm silicate
and is preferably added to the papermaking pulp in the
form of an aqueous col |l oi dal dispersion which al so
contains the peptizer. The polyner can be a cationic

lani ¢ polymer, or an anphoteric polyner
SUMMMBEFL-B%E I&S{El\gﬂpg\l condi tions. The polyner is

preferably a synthetic nitrogen-containing cationic
polymer, for exanple, a cationic polfyacryl amde. |If
[0005]noni ofihe presentponantion retatests thedisecs! ampO@bnwtmmf@anetlc

oyere SN AP410BS FoBRL TS )85 EpohBREE A Rignion i

systerriC for atﬂ?)diﬂlh*falkﬂ@eptﬂf) oetdtkalRe _YntHeticdayaret Silivate 3 gréferably a
a sol and to prevent the dispersion from
syntheg@hvd reystsediprg dithigrmagpesida: diGate apdge prefgraily @ﬂﬂ%d to the

t t t
paperrf g BT e 0 LPETR, E0uC oS ANE KPR g S
the pestider biThegolghet careby d catipnidedlfmleirf = nand)mxapolpmer, or an

shi pped to the paper naki, ng |[i)| ant far inmed a ?r
amphoﬁﬁc‘u}p@ym@é used under cationic conditions. The polymer |s pre erably a
synthetic nitrogen-containing cationic polymer, for example, a cationic polyacrylamide.
If nonionic, the polymer can be, for example, a nonionic polyacrylamide or a

polyethylene oxide.

[0006] The peptizer is present in the microparticle dispersion for the purpose of
maintaining the dispersion in the form of a sol and to prevent the dispersion from
setting to a gel for a predetermined period of time. This permits the formation of
relatively concentrated microparticle sols which can be formed off-site, which exhibit a
relatively long shelf life and can be shipped to the papermaking plant for immediate or

future use.

[0007] The inventor has unexpectedly found that certain microparticle

dispersions which include a peptizer also provide significant improvements over
2



[0007] The inventor has unexpectedly found that

certain mcroparticle dispersions which include a
w@ewsizas0 al so provi de significant i nprovenentBCT/US2005/002120

overm croparticle dispersions which do not enploy a

. er. For t he i nvent found t hat
micropATgBleSBETSIErS W G O ot IOl PRz o F b idRlen e IVEntor
has foutIRS! leQUbeCHY AltBAtch SMNAEIAHING J‘Mﬂér@\éﬁrtﬁ;@diépbwldmb@rﬁtbmlng

magnesium silicate and a peptizer si ficant
synthetiofpydsous sediventithium snagneasasn siicaierage azreptizer ﬁlﬂmf'@ﬁnﬂy

oo B8R AR BERSTERAIA T BRI BB Mbancaments

in the p%@@ﬂﬁékmgfmoéém in theqdpeppraduwti des a met hod of
maki ng paper or paperboard conprising: (a) formng a
treated pul p by adding to a papermaking pulp a

[0008] SYNt h@tdrte é%&’!tel%esdrbs&rﬂtlﬁverﬂlom%k/ﬁ%’s AMetidd bBRAaking paper
one poly t he s}ynthetlc | ayered silicate conprisin

or paperbegit mpﬂSIhgdl(@)uSm@m @Heatqdwpmmwa@m@@ tore $iappeaaking pulp

d,th t
a sy B SR AE BT |SATRpE el Sy TRk averes
silicate @ity A@YMiRtiE Wﬂ%wﬁﬂmmrlitﬁluﬁohwgnésluuﬂémmte and the at
cationic conditions; and (b) form ngl]the treat ed

least Onﬁpéwgmf&oﬁéﬁﬂﬁmgﬁnﬁé’é@l‘%@é‘ﬂ@“bﬂﬁ) e\ GroHR GPRSItING of cationic
polymeg%prioﬁ{l mUE)% a@ﬁp@?%gérﬁﬁﬁ%‘n?@oﬂlﬂsyﬁ?ﬁdé daf ﬁfcrﬁyﬁglﬁ%ns and

hetic layere
(b) forrﬁlhbltheitleatéd puipphip sHid papaper paderbgapll p, a device for
feeding the synthetic layered silicate fromthe supply
of synthetic |layered silicate to the supply of

[0009] Paper [rdhdtlePasiact atheyresentdhiventiopt Srolides asysrb@rmakmg
pol yner, a device for feeding the retention syste

apparast GOrBPTising i $4RPIY AhBYThelic Ayt $l59@t§y§§§ﬁpwoqfﬁmp§rmaklng
t

o, I ERPISBIA G HneBos B leicfe i 55 28 b v

layered Siicsigrtd Itlleé sapplgyof pagesnbaking tpel@ reds wpyrdy oo eeteintion system
syst em po

polymara devieei TBheeding Jisdetentionaem BebBTSHET BF SyRPY of retention
systemaﬁ'&rrgme? kd 9160193':1 éfﬁ{aWSulpcéﬁd Q"Héinc?eof&'féﬂnﬂﬂg athé’r)ulp |nto a

i natl ons er eof and wherein the nt he ered

paper Gii ﬂ)apmbeandﬁften teamtmeent with lilee syntinetic dmeere@@nhgaiel ancithem

retenthmgyﬁéhu&@ll'ner aﬁgre?nngald retfengloa osytspe?n poR/(rahrerFalg' nc%h%H‘cD

polymer, a nonionic polymer, or an amphoteric polymer under cationic conditions, or
combinations thereof and wherein the synthetic layered silicate comprises a synthetic
hydrous sodium lithium magnesium silicate and is fed to the papermaking pulp in the
form of an aqueous dispersion which also includes an inorganic polyphosphate
peptizer.

[00010] In yet another aspect, the present invention provides a paper or
paperboard made from a drained paperweb, the paperweb comprising a treated pulp,
the treated pulp comprising cellulosic fibers, synthetic hydrous sodium lithium
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form of an aqueous dispersion which also includes an
i norgani ¢ pol yphosphate peptizer. [00010] In yet
wa@p@thereaspect, the present invention provi deBRCHUSEP®002120
or paperboard made from a drai ned paperweb, the
b _conprising a treated t he treafed

aper \ t ul p, ulp
magneB i silpisey ¢ leAst PBS reterfiBa systeRy ROKE" asyal BIREI&G! um
, . .
PolyphEU L PERDEE oHl Bt Systh ntARb: SHREHERGR! ttonic polymer,
a nonige@polyener, saad anegheieiio pokyysremdpo tatienic congitions,ay a
.cationic polynmer, a nonionic polyner, or an anphoteric
Comb"k?gl'ﬂ?ﬁél?er@ﬁ’ger cationic conditions, or conbinations
t hereof . BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00011] The

BRIEF S CRPTION et BRAVINESaccompany  mo_dr aw nos i n
whi ch: [00012] FIG 1 is a flow chart show ng a

paper maki ng process according to an enbodi ment of the
[00011gr eserheiinvenitanomill fo®oba Sesealil@d, Dyiwayof exampleaonly, with

shqw a_paper naki rocess .according to anot her
refererengdneEced aPWé‘gpF[}g%’EW RO on: [00014] FIG 3 is

a flow chart show ng a papermaki ng process according

0 ye not her, embod| nent. of the present invention.
[°°°12|§| OOOlE}gFI ¢ 31'0?"6%4 PIRVVIBH S PaR Brasese AcaRidiRg to an
embodith8RESSthaGresshtNavdtionet anot her enbodi nent of the

present iInvention; [00016] FIG 5 is a flow chart

show ng a paper maki ng process according to yet another

nmbodif@ns ; ool L on E '
SR B B S e R Sl SR
anothe? @hbddiment of thegiresémtanverajmey, webs nmade of vari ous

exenpl ary and conparative paperstock fornul ati ons;

[00014] FIG. 3 is a flow chart showing a papermaking process according to yet

another embodiment of the present invention;

[00015] - FIG. 4 is a flow chart showing a papermaking process according to yet

another embodiment of the present invention;

[00016] FIG. 5 is a flow chart showing a papermaking process according to yet

another embodiment of the present invention;

[00017] FIG. 6 is a bar graph showing the time to achieve drainage of 200 ml of
filtrate from paperwebs made of various exemplary and comparative paperstock

formulations;

[00018] FIG. 7 is a bar graph comparing the turbidity of various exemplary and

comparative paperstock formulations;



[00018] FIG 7 is a bar graph conparing the turbidity
of various exenplary and conparative paperstock

w0 ooosbEase ons; [ 00019] FIG 8 is a bar graph sheed/nsobsenz120
%total first pass retention (TFPR) of various

ro0019f SenBb S s B4 450 RS A pB HRE SR 98l B PRGN PR o
varioud SripRI 288 Bhpabiiiisasarsikabimaatosonpar at i ve
paperstock formul ations; [00021] Figure 10 is a bar

graph show ng the drainage in seconds of various

xenpkaty. ; I I
A SR A SR e (RS ARG
exempfary andrdomyzarelieerpbperstaokdonomadioasi ve paper st ock

conposi tions. DETAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS [ 00023] The present invention relates to

[00021] he uFywé 19 iset leat graph shdwingsthendrborage ipaeeondk bhgarious
ul p, the system conpri si a synthetic | ayered

exemp W?@th‘@,ml%grﬁé}{ﬁpfegp fﬁ?mp@gﬁps pol ymer. MNore
than one type of mcroparticle, nore than one type of

eptizer and nore than one type of polyner can be used
[00022] , ¢ hEigirecldsis par grarh spewindbine rﬁé%é&ongfzavww gxRiPglary and

Compagéxtﬁ%ggéﬁer%@ﬁ RnfUiidyg, to the method preferably

It excellent opaqueness and/ or other desirable
physi cal properties. Sheets of pulp fromwhich the

peTAlb R B BN OF PR PR EREE EMSOEHENTS: ° o et on

of pulp fines. [00024] The synthetic |ayered silicate

referably conprises a synthetic hydfous sqdiu
[0002?4[]) i t hi JherRigaeRl ipKeRrlan r@%@S hhenus Oﬂ%ﬁ%tﬁat!% PéregdSSéﬁjﬁ%m for a

paperri iy K s Aol O G2 Al B HEBRA peptzer and

at leasTbrs pofymeh dvliboe thair anestypedif imictaptaniicle; mag dwinuone type of
_Silicates are synthesized by conbini alts of

peptizg GRS AL MR RHPL FREHSeadn i bl 7965s ot e

inventi6A BAPér Ind BAPEMJPd pffREs RRdelRITBRIIAG 46 &fe mEMAE preferably

produces an anhor phous
exhibit excellent opaqueness and/or other desirable physical properties. Sheets of
pulp from which the paper and paperboard products are made preferably exhibit

excellent drainage and/or excellent retention of pulp fines.

[00024] The synthetic layered silicate preferably comprises a synthetic hydrous
sodium lithium magnesium silicate which is manufactured and sold under the
trademark Laponite® by Rockwood Additives Limited of Widnes, Cheshire, United
Kingdom. These synthetic hydrous sodium lithium magnesium silicates are
synthesized by combining salts of sodium, magnesium and lithium with sodium silicate
at carefully controlled rates and temperatures. This produces an amorphous
precipitate which is then partially crystallized under high temperature and pressure.

The resulting product is filtered, washed, dried and milled to give a fine white powder. -
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precipitate which is then partially crystallized under
hi gh tenperature and pressure. The resulting product

WO gooklovtier ed, washed, dried and m |l ed to gi vePEr/52965/002120
white povvder [ 00025] For greater certainty, the terms

oouas 2 B b P A T g
magneﬁ@\dﬂo@étg gngnﬁ%&r@gs %bHILﬁﬁhﬁﬁJM@hégﬁhéﬁ“ &n'éﬂ%@té”fdse@sély herein

and have the follow ng K pi cal
mcludecslﬁmatemWhamaamsdenMﬁﬂoP/by C&&E0553$320¢§@&an$ ave f@ following

wpcal ST RS S0, S 8D 2 S SIS 2o o

|gn|t|on68 ?U@ﬁc‘l’leéiﬁ?ddté!s |éall9%rﬂﬁﬂls@3a fréé'ﬂbaﬁﬁg @htte poREE) haliing a

% suspen3| on ; eve anal ysis

bulk degswsofrﬁjOQkag v Sufrrenaiest )csx_f)r’q”tfenn BPH 6% suspenspn) of
or eat hyd

9.8; sieYg ArTANETY ‘f%ﬁﬁm@‘ﬁe%"f.’ou%ﬁrfo?%@% oSHRBLIGeOYs sodi um
'ithi um magnesi um sil i cate" as used herein do not

1000264 00, R SR e b W ST B e

magneﬁth%mééﬂe"’ ‘éﬁH%y%@s@bd%hﬂ@umﬁﬁQ &éﬁnﬁslﬁd&fﬂe% Gbed herein

ave the follow ng ﬁclca chem ca 03|t|on wt % -
do not m\cwdmsyrﬁmetlcsia@r@lls atipy Dlergified blytim rlgpQA NRETED he/doeus

3.3; F50 "
sodium R pideries(iep Qo Rl o ot GAS NG, peoR AR A uhish have
the follbWind ypREPEREmEdal Eb@\b@@ﬁlohgm%pfd—rytba%m IS20£ 61 i00Mgd 25.0;
fines or drainage or to reduce turbldlty when the pulp
1,0 1.31 Nev@dkOi BxPop ol 5.t 58 oRdgNABS Aor vieb.

Preferably, the mcroparticles are added in an anount
of at |east about 0.05 Ib/ton (0.02 kg/tonne) of
[00027paper Theaynthedicdayeredisiisatiz mieropartictes ean beadded filpeRy amount

ey I T B0 PREAAL i MR Bo iy ppen e

pulp or&totk RfoRPEYNtd. alwbbélﬁéé’t dr Wb Kkierabl) thes mnﬂ@pambreekare
to about 5.0 Ib/ton of paperstock, for

added ixamaneouritiad gt éﬂ?@ﬁebgutzo Déﬁb/&m (Q)z)%g({t@v"ﬂ@rﬁféaapﬁbstock based
on the aﬁgé t%o?lgg V\{q%ﬁtgogrpé)&ﬁ\&ﬁﬁ&@@é‘ﬁ%ﬁ;ﬁ%@i@\eﬁbﬁéﬁgk. Mdr@s

preferamllﬁlthé ahicapartidies brr aaded b an aMount pﬂfrpl’n abattdck Th/teandos
rstock"” are used interchan ‘/3 g

kg/tonne) of paperstock to about 5.0 Ib/ton (2.3 kg tonne) of paperstock, for example,

from about 0.2 Ib/ton (0.09 kg/tonne) to about 1.0 Ib/ton (0.5 kg/tonne), based on dried

solids weight of the paperstock. For purposes of this patent application, the terms

“furnish”, "pulp", "stock", and "paperstock" are used interchangeably.

[00028] Preferably, the synthetic layered silicate is added to the pulp in the form
of an aqueous, colloidal dispersion of relatively low viscosity. A colloidal dispersion
having these characteristics is known as a “sol”. In addition to the synthetic layered
silicate, the dispersion preferably also contains a peptizer in an amount sufficient to

maintain the dispersion in the form of a sol for a predetermined period of time. The
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[ 00028] Preferably, the synthetic layered silicate is
added to the pulp in the formof an aqueous, coll oi dal
waele@pergson of relatively [ ow viscosity. A col POT/tis1005/002120
di spersion having these characteristics is known as a
. In ad ion to hesnthetlclaerdsH cat e,
peptlZ?h@Sw@@éJvﬁ%wf%ﬁsem FQ PEVERT KA SR 'HQ%BM?'Z%WGPEV'OO' of
time WP OBUEH A< o IopS! BaiahP QTS cBhBehaich RS SYRMKE ldytfed
silicatdh@péepperntits thestispeéraldnytodieaturinerest-site irsareasonables ent
it from ting.to el for a period
concepliphitaand ihea 38ipegatoiE poPen ek ebior Imfesle ot fuure use.
synthetic | ayered silicate. This permts the
j spersion tqQ be fo off-site a rea abl e
[0002%bncen hePPBHzeHE wﬁc@hﬁaﬁt&rﬁe E%S%Bwéwﬂﬁm%es
dlsper’@ld'i‘%f thelsyniige IQ?&eBrsnfdétté”rﬁoF@Sll'ef r%R?&lsoJ Wﬁ'} salt selected

tizer I's preferably a water so l'e salt
from tlae Igma:pesompsslpmggodmmfcwhmmnswuwmlebquﬂoeuhaﬁelsi sadiam

polyacyed SCAGra GuP I ST 2P orhe, S0t RO prAIes AR sodium

pyropﬁ(%BHéﬂéQOW ﬁéﬁ%h%trl?ﬁ)reﬁe@ﬁéd@nbbgfn%tg f tOpiedBht invention, the
'ori1 de, sodi um pol ghos phates and sodi um

peptlzpy tsO@rm omspan lQSDOIyphq§§ atec merel yrefarabkytetsasadivodiephesphate.

The pbqﬁavsﬁ g%ﬁ)ﬁéern t’[e | nvgﬂéfp &y&)é@qip?‘%@% léﬁg%ﬁe%ﬁﬁ\ncé@alh %?Q(Jjes of

hydro@¥ 668iues Rirdir - mddgeedninfflidaes apgiibie lom Retkwsed Additives
rophosphate IS present in certain grades of hydrous

lelteglommrﬁlmg LAPoRit diapanie| Xleaaad Aa80nE® DS. f Pamparticularly

prefer@j é%d Q‘E%Mrhtéqg Eg%@gﬁi{%&s Q&%g%cgﬂ %éljﬁo%trftﬁet%/drous

sodlumrlefﬁlaﬁf grhgpesilen eﬂlcb,mJ(@AS &ld. $362pB6- s)emFaa&mmmtn with about 5
conpri ses synt hetl ¢ hydrous sodium lithium miwnes

wi% telraseaivd RN RRhate 3 2aPeBita RS SelsAenEaining kUL owt

t
concePlialibn 31 Mphs SR ORI HRRN IXRS, Trekfal]! 8 sohias =
Iaponm eonteaxiitatiohoof Whimuab@it @yt vitiiel & sthble, fot bhtlemst abast 30 days.

Sols Rt & TFFoRRY g aonoaBeRiorbD s/ BnoasEieafigenty lohg shefto
allow Herh 8P BEbFhEd SEIGRIToF 8hipPAbrtArddubsealss: ek be&permaklng
sufficiently long shelf to allow themto be for

process$.f -site for shipnment and subsequent use in a
paper maki ng

[00030] As mentioned above, the inventor has unexpectedly discovered that
certain microparticle dispersions which include a peptizer also provide significant
improvements over microparticle dispersions which do not employ a peptizer. In
particular, the inventor has found that the inclusion of a peptizer in the microparticle
dispersion significantly improves retention of fines, drainage and formation, thereby
providing enhancements in the papermaking process and in the paper product. For
example, the inventor has found that Laponite RDS, which contains the peptizer



process. [00030] As nentioned above, the inventor has
unexpectedly di scovered that certain mcroparticle
waele@pergsons whi ch i nclude a peptizer al so pr oRCTHES2005/002120
significant inprovenents over mcroparticle
di spersions which do not enploy a peptizer. In
tetrasopla:m wmwhqspchla& (TSRRA), qrovides smificantiienhasced draisage and

retontighy. offe Fbhe i, 50 B bBRR Pifoud o FBRSETRPY age
and formation, thereby providing enhancenents in the
o0 205" T SR R e R P BRI B e BBk TorP i

bIende%ani%@BFv@d e atcflfﬁloR)%‘PHisb%’rél@lﬁ oRBAPbMIE, ANE gpmb‘h@%ﬁhﬁte ions
provi des significantly enh hanced d drai nage and

becomleeamplaiwd wiihtthelppssivelueharged gdoen &f theyLapenitenerystals, making

i whBJRAEYde BREN BB, EATPTH O Aol 1 Rt rrce

on the 32@oflits eAstad drd cas! thbthalo HtiveRe frdater SttrabBHPTD Edtionic
t he pyrophosphate i ons beconme associated with the

particlgsopiasent IntheRaresmakingeBrosess-ne Laponite crystal s,
maki ng the whol e particle negatively charged. This
effectively increases the negative charge on the

[00032]aponilthe mly@eal%p@ﬁ@abmwd tecthetrapesvekinggrdpbefore addition

o te GEBSHL, U ERLAPLIGARICIIER B8 Dbod PRMpu i

polymaédsiatibé any iplyrasewriki dtgamtmdvéfﬁlyﬁ aﬁd&l thed@m@éﬂdrh@f pulp or

m cropartl cles, though any order of addition can
paper gagMaypesfaialhi GOMpHse gaidassiant andier afigequanink fefmb&h the
poiymdl 265 AN AL oRRS S LOEFERC 0l Binpe.
catlomtlnungémnbntai?nng pobivher, sudheaspalcationicipolyacngdmise boa copolymer

hi nol ecul ar i ght synthetic, polymer, for exa

thereof, Qi st Flelly BATERHEIORI R ChBIHER 2 gtp WBeRerSof
cationic polyacrylam de or a copol yner thereof or a
cationic diallyldinethyl anmoni um chl ori de or

[0003?dopo| );I',P@(pq WEEESAN qeo@ﬁ;@gqc TIBIGHE. ﬁ;@[mm{ﬁegg If amphoteric, the

polyméﬁ% )P‘i’éll:e??l%l?%'e Irc %r;!/:ratl@gg ggfroﬁga{xl Ioeﬁlgfggrg% % potlry?'ﬁer of any
kind cam beesst inmeddiomnen thelpplmnensfrealhgd above so long as the at least one
other polymer does not substantially adversely affect the retention properties of the
present invention. The at least one other polymer can preferably be a

polyamidoamineglycol (PAAG) polymer.

[00034] The polymer preferably has a molecular weight in the range of from
about 100,000 to about 25,000,000, and more preferably from about 500,000 to about
18,000,000, though other molecular weights are possible to achieve the intended
effect.

[00035] The polymer can preferably be a high molecular weight linear cationic

polymer or a crosslinked polyethylene oxide. Exemplary high molecular weight linear
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kind can be used in addition to the polyners recited

above so long as the at | east one other polyner does
wmoeioseulied anti al | y adversely affect the retentPONUS2005/002120

properties of the present invention. The at | east one

ot her polymer can preferably be a pol yam doam neg)§ ycol

catlonl(:m};@erﬁomd@hear[sjeggwroqes@lwtwa@e fardrserinihg po
Q
metnofigbEie sl Buntith e gbeiiiiet 'ér%&"%??%%%éjré‘%%nd

4,913,509 tdDangley @ @illt bath @N)hl@ﬁ(brehdiwghra@émherdmllremdlraéntlreties by
wei ghts are possi ble to achieve the intended effect.
referen@§0035] The pol ymer can preferably be a high nol ecul ar
wei ght |inear cationic polymer or a crosslinked
yet hyl ene oxi de. Exenpl ary high nol ecul ar weig

|
[0003d%?neaﬁ&@tpcdwn@r soprgieiebaaddethbe r%ab@@sbpa@@@mggmﬂcant
shear SUbA N [8EsitHguhY sOG-RURE LAV ESBABD fibrd Bgpone s

The miérofeatticled camcdboeladded Béﬁ)remrlaiﬁglth‘a/v@mw s1gnlﬁloaht sHear steps of

whi ch .are i ncorporated herein in their entjreties
the papeinaking QrOCEQ%ogﬁfo"ﬂh%g &P%reme%mﬁ 9 h&? I%F&é%’&lt 'XVe”t'O"

the po?ﬁ{é?rc%narse hagss b%ﬂ?re%etnlﬁﬁ asam $ %ﬁg%e%‘éaét léései%eoéclgmflcant

paperna I Nng process an in nore
shear step istile papaemakiog maces;a:llfdﬂ;eqmlyrber ladmtbbdumforeether

microp%fgtﬁfgr t Eeﬁéigﬁq%gﬁ%lg n| ' C%ﬁ‘({lfgas B%%E%E}Eg %{J%Emﬁgﬁge@réﬁep of the

paperrﬁQﬁnQ&ﬁéé‘égs 'Aﬂfﬁ%ﬂbhqpls ﬁr@%rﬁlﬁlby{ﬂ%rdd%é PRy rASERANE Papkfmaking
he mcroparticles and before at |east one significant

pulp beﬂmé@th%le@pshaalt peinbagbenapengagingquosess, fthe ipelymagryaasy be
i_s, adde [ he mcroparticles, the mcroparticles
added@itﬁrﬂgefggggbggrgpélpg or after a final shear step of the
paper maki ng process. Although it is preferable to add
he p ner to p before the
[0003i]hear Oflﬁé 'RCrppa 'ﬁ%sﬁ%l%gﬁrggﬁ’ f??a’“ Bﬂ?‘é’&%r “Fﬁ‘%o%‘él Rﬁz‘@?e” various
particlés'ﬂ”FIJREEpQS‘I?l=‘1‘\‘iﬁ,=<ﬁI |§‘bFe€I‘éréﬂl‘;¢Bbﬂﬂly siteahed fé Bt -adsBAEHlontd the

m croparficles preferably form bridges or networks
surfaces phpanicles wibhig the stock and can provide sites of attachment.

[00038] Aqueous cellulosic papermaking pulp or stock can be treated by first
adding the polymer to the pulp or stock, followed by subjecting the paper stock to high
shear conditions, followed by the addition of the microparticles prior to sheet formation.
As discussed above, the polymer can be cationic, nonionic, or amphoteric under
cationic conditions. Alternatively, the polymer can be added simultaneously with the

synthetic layered silicate microparticles.

[00039] Preferred cationic polyacrylamides for use as the retention system
polymer are described in more detail below. If a cationic polyacrylamide is used as the
cationic polymer, the cationic polyacrylamide can have a molecular weight in excess of
100,000, and preferably has a molecular weight of from about 500,000 and

18,000,000. The combination of the polymer and the synthetic layered silicate
-9-



particles. The polymer is preferably partially

attached (e.g., adsorbed) onto the surfaces of
w@aoosiotiies within the stock and can provi de siPEEUS$005/002120

attachnment. [00038] Aqueous cel |l ul osic papernmaki ng

microfAligRe Prieabie PERNITen A SHEBlE bABNP RERVERN HaBIes: dRyatering,
fines rté@tigglfdﬁéoéggg%r fRnfitgh, thC ﬁ&"réél%ﬁceft@ghéé‘{?d by

tio the mcroparticles prior to shee
formati on. As di scussed above, the pol yner can be
atio :
[0004651on " {*ll*r{({)engmme??roﬁq d&tumﬁ%ié}]tm%ggﬁ‘i g&‘g& 1in an amount
effectige b ptefamblisinyprovethe kdealagge h:evetenhamxf the pulbi comtared to the

ro ticles. [00039] Preferred cationi ]
same BH'I%@%VM ee yé?em']@saet REYRBRL iSdee%@Plé(rﬁdded Inan
amourﬂ%fwas%%odﬁéwp&ﬂn | 8t by ﬁeﬁi%ﬂ%gﬁcatl hénrie) of

cationic polyacryla as n|c
papere,iod:ly rtmsedtm‘ethea\tve@wt of dueg =olig$ afibaih tharpahwmer and the

paperflBek o Mefip ot Stelibiy MerRoigner Badd th 2 afrusBoEiG Boout 0.1
Ib/ton é@o@qk@/teﬁﬁe dihsasarsiicRabiapoub IbAsh PRB KR bnﬁ@)doﬁﬂh%erstock

heti c IaTyered silicatem cro&grtlcl es prefeera

even rpefﬁ/p@é%raalys ipmaaautih? ditan Ee@Nkationneddasdout 2 lb/tgn (1

B Tt W T R T ——

can beogsgdsition of the retention systemis added in an
anount effective to preferably inprove the drai nage or
retention of the pulp conpared to the sane pul p but
[ooo4ﬂaw ngf the FeiyineRlis BARSAGanyTEfidMRd YOKMdr or PHIRILLE @#éréof can be
ded in an anmount of at |east about "0.01 pound o

used qm pieierapbt camientionabeatiagia bﬂbre)eréicobm@alyta@wmaws\wh

paperfiRiigfoalhd et n B BpE R 5305 of it BreskufNer Bl fRgmotes of

catuonicrpcavmermimmud@‘ bt are abpluﬁut@d ﬂo \dationle dtrches legﬁtmmbc
paperstock to about 5 I b/ ton (2. 3 kg/ t onne)

polyachiaBige Belaseor RXAETRIS FRONTIONS FtAR SEBEMGEMITyA cafionic
monor{'lQr Sﬁnéﬁ%r | @%‘@t‘oﬁw&ﬁ&@:&&% rh?{/ B%rln Glndigf éllQQ@%)r qﬁa{%‘?ﬂlzed form.

aperstoc
N|trogem-rwnta1mngmaklonm1pcb1yme$@dre preferred. Exemplary cationic monomers

which may be copolymerized with acrylamide to form preferred cationic polymers
useful according to the present invention, include amino alkyl esters of acrylic or
methacrylic acid, and diallylamines in either neutralized or quaternized form.
Exemplary cationic monomers and cationic polyacrylamide polymers are described in
U.S. Patent No. 4,894,119 to Baron, Jr., et al., which is incorporated herein in its
entirety by reference.

[00042] The polymer may also be a polyacrylamide formed from comonomers
that include, for example, 1-trimethylammonium-2-hydroxypropylmethacrylate

methosulphate. Other examples of cationic polymers, include, but are not limited to,

-10-



[00041] If the polymer is cationic, any cationic
pol ynmer or m xture thereof can be used and preferably
w@ovgentisonal cationi c pol ymers comonly assocP@Er/Es2005/002120
wi t h paper maki ng can be used in the pul ps or stocks of
es of catio

romoR i BHECF IR BHEPA 851 R e SR ot ccv

acids csmtjlpwamm@by é@rdés%ﬁbéé o). S”PéfenthH 364N 8, Co- r%lymers ter-
copol %mars of an acrylam de with a cationi’c nbno

pO'YmﬁﬁePé [9hen oreas obpPMrsRdNaY aleeybeused Runthan farldureases of the
t {
presefinfiiol! SRt otBuolt! w3E B ERE R P rb Re SBetnoner <

whi ch may be copol yneri zed vvith acrylam de to form

190043 & 16 ST RSB AT L pRER5 B g W cryimide

nonioréi€ bgtylamide uratdary pldfér res@hdlirfial d 8€ é@
elthl}glr neut T al | z6d or (ﬁgrm zed for dﬁ%ﬁ‘e Préférably in an

amountfiabinast abeld kP Inainé and generallpdn 9am¢mhoie1qo@1eyltmfrtban 95
0 119 to
mol A?chzrﬁ%?‘égt @ﬁ‘?%?c elc';ood3 ﬁ?tgg é&%g?f @1 )émﬁr fsnpre[fgram/nformed

from aezdtioniet gonboho isieer ence [ 00042] The pol yner nay al so be
a polyacrylam de formed from conononers that include,
for exanple,

[00044]- tri mmdp@mlugpafwﬂét@w%ﬁméaweaﬁ\mt%%l type, and, for

nmet hosul phate. Ot her exanples of cationic polyners
instance, Gandontajn caliuoselibers in rackqusausopdiuymet 8 concentration of

reterl o 105, 097 e BORL B 8Bl st g o o

stock. dt bea’eielmdadn isystérs.offaé présdit.invierfivh danlBe abde® @ Yma\Sdifferent
hi gher fornms of polyners may al so be

o
types %@E’ef%n?mé?u éto%upbee@?"ﬁtmﬁ@fm%ﬁ& stoalarftar@xample, the
o TR A SRS GTRY Pa 8Ft fFBffke
a hardpiobg dkeafy balpi @s.ofltwooabkraft rauipy hanﬂud& ohsiich pulps, and the like.

preferably present in the copolyner, preferably in an
anount of at |east about 30 nmol % and generally in an

[00045]noun(T hefre’lwtgnealderystém rcadSoeratidée t&tffé@@lbwtstéck”w ad¥bance of
ut, 70 % f the pol yner |s1[greferabl fornmed
deposnﬁlpgﬂ?edpglgtqr pg b ﬁd}ﬁgerma ing wire. The pulp or stock containing the

retention aid system has been found to exhibit good dewatering during formation of the
paperweb on the wire. The pulp or stock also exhibits a desirable high retention of
fiber fines and fillers in the paperweb products under conditions of high shear stress
imposed upon the pulp or stock.

[00046] In addition to the retention aid system used in accordance with the
present invention, the papermaking pulp or stock according to the present invention
may further contain other types of microparticles. One or more different types of
secondary microparticle additives, different from the synthetic layered silicate
microparticles, may be added to the pulp at any time during the process. The

secondary microparticle additive can be a natural or synthetic hectorite, bentonite,
-11-



[ 00044] The papernmaki ng pul p or stock can be any
conventional type, and, for instance, can contain
w@edosirase fibers in an aqueous nediumat a  PCT/US2005/002120
concentration of preferably at |east about 50% by
zeoite, or §ieR o SbEhe 2ok 2LpSBbhiia TS B Bdverhd Bre knoun
to thosé BXiféd iPthean. sarssiar) syhtRany niltlobafttilés hiepesseribed in U.S.
paper maki ng pul p, stock, or conbinations of pulps or =
Patent blpec$<,§71|,rib7?9 ard il £5, 38Aewpighpmredycepepated heyeingn dheir entireties
by ref and/or recycled pulp, such as virgin sulfite pulp,
Y reteignike pul p, a hardwood kraft pulp, a softwood kraft
pul p, m xtures of such pulps, and the |ike. [00045]

o0eri"S, 1% LS8 21% AL FORABS RESR b Al Bidpn i

systemaRANS 4Bkdhodd With tHEBréddn? ifVertionC thecpapariikivgg s or
retention aid system has been found to exhibit good

stocks desadieng tegthewnreagnt ipvaatiomayrfuither papiaimaisogauland/flocculant

etont Lol B A Souf Pl o8 b 3B B o
presenPinQémeds. under condi tions of high shear stress inposed

upon the pulp or stock. [00046] In addition to the
retention aid systemused in accordance with the

[00048P" eSeTheiptipRfinaRhg Hilfs RAERS PRICend invehHonmay) alkls contain a
according to the present invention may further contain

convendiphalrpapgreaking puin-tpaiing enawnedhat laas aellulytin agtivitynPreferably,
the eyt SR FRATAISE b PR oA B it Shtpflel 84REs and
enzym&®pnieningdinpesitibes Maudeathosayddschibed i Ung. Patent Nos.
5,356,500 a1k P, M2 59 him R At e nationai gt sabiso Na. VO 043780,
o ncej R i et 8 SBErERM Ok Blmpiay papelin

pulp-trédtimgaszynhaeapd BUZ YWMEM 528 aricBURAMEEY 8524 leoth available
descri

from BuCkia S8ROrIATER BT IO BF a R AE e ANin A PEgfprTed celluytc
ermE R RAES) BErBLAL Epvn Fon o pshuism cauda 200
weight @ndysgs {Téwe preéeiréd eazyoe dameosifiar cam furreromtain polyethylene
glycol, ihre]X)(?lgF]ieogqycél,hSoIe\%?/{pr{/?r%iliggng,utle?r%h%rofuryl alcohol, glycerine, water,
and other conventional enzyme composition additives, as for example, described in
U.S. Patent No. 5,356,800. The enzyme may be added to the pulp in any conventional
amount, such as in an amount of from about 0.001% by weight to about 0.100% by
weight enzyme based on the dry weight of the pulp, for example, from about 0.005%

by weight to about 0.05% by weight.

[00049] In one preferred embodiment of the present invention, an enzyme
composition is included in the pulp or stock and contains at least one polyamide

oligomer and at least one enzyme. The polyamide is present in an effective amount to

12-



stocks according to the present invention may further

contain a coagul ant/fl occul ant retention system havi ng
w@2@sHfasent conposition than the retention syRCEDSD5/002120

the present invention. [00048] The paper maki ng pul ps

of the present invention may al sQ cont ai

stabilizechmesvmina X gap A ERENGRATPP s Hans RN BBV AN as
oligomegsg%%%éﬁtz&&easc{)r‘e\’déé’ riibEIEIﬁﬁ ‘Fﬁl‘%mé%icirﬁ‘lljFyﬁﬁéHéHEAPeljcation No. WO

on al'so éx S hem ce tic activity.
00/43788)iwhidh & @coyparateahlber@inz imiks eptitedy by nefecenmeosi ti ons
i nclude those described in U S. Patent Nos. 5, 356, 800
and 6, 342,381 to Jaquess, and International

[00050]Publ iifcahicpizy® coBHESiItidR T8Mcluidd, iitnezny ipoluataicdrabiziation of two
in their entireties by reference. O her exe Iarg
or morepifirieniianzyMas. dhery My CRRPPRtionFan 'BEJZ%%(W Bpie; a
comn I RECL T80 ol L B B Eiing ager
The stablliehgragehtanbl bleya polyanigereligomeo sistdeseribed hereinh) y
contains from about 5% by wei ght to about 20% by

wei ght enzyne. The preferred enzyne conposition can
[00051] ur t I@ne girticular aodisie fyrl wseeagtordivg, totthe yhethedsg of thel present

inventiog 1y Seqer e SEATER. CANeNIGEHRIEN SBAY R4S o dhS PHip or stock of the
rsan FBAE] et gth b, 10y sl g o
points ditwey the flowrofgrapecioaking pupdhroughuthe, papecnakingi appanatus or
e b R Qe A bl BB RFS
at aboug.?rg%w\il\rg? écﬁépmeaélﬁ’dib FuRea%oymitei tis hadédesithe pulp.

t. [00049] 1n one preferred enbodi ment )
Preferably, if mecatiesiostaichie smpayedrit is tedhe dsin poepmiined with the

included in the pulp or, stoc C '
puip prighes [iGruienes 1 el WhREl sTEd i@ Aok 0 ithup. The
cationiPSLINEER AltSriHtR@/NGr AddiBon&lly 166 Bdded serthenpulp after the pulp is
tostabilize the enzyne. Exenplary enzyne conpositions,
first tregtedtvdimianenzymeas eead!iagl @éngs?ﬂarPore&fﬁ%%%thJW‘estarches include,

but are%,%? E@t%?;@b Eo\{léﬁ) ;%&é}?bég,n%rn Félfg’ilcbég e%ncﬁeme'r Gty Mrches, or

_ i’ncor por a ereininits
combingfibhg Biercly. ref erence.

[00052] Conventional amounts of starch can be added to the pulp. An exemplary
amount of starch that can be used according to the present invention is from about 5

to about 25 pounds per ton based on the dried solids weight of the pulp.

[00053] A biocide may be added to the pulp in accordance with conventional
uses of biocides in papermaking processes. For example, a biocide may be added to
the treated pulp in a blend chest after the pulp has been treated with the optional
enzyme and polymer. Biocides useful in the papermaking pulps according to the

present invention include biocides well known to those skilled in the art, for example,

13-



[00050] If a n enzyme conposition is included, it can

i ncl ude a conbination of two or nore different
wWe@pwgned60 The enzyne conposition can include, POF/US2005/002120

exanpl e, a conbination of a |lipase and a cel |l ul ase,

and optionally can include a stabilizing age 'L
b|00|de§@ggqlqatplg,fﬁcyn #ral-aberaforiy %r@@oagﬁ Iplegg) is, Tenn.,

ol L, i [ 00051] One particul ar addl tive for
such asﬂggj%:rgor dPé[o the net hods of the present invention

is a catlonlc starch. Cationic starch may be added to

ooose} ", PHE i EAPReR oL, BB s PR B o vt

with on8Wreén@e other zbaiwridnts, ihcludnl mﬂ}mer@kumasahmmmamﬂlg\bn—ionic
t he paperrrakl ng n(%fpar atus or tem of %Ihe present
polymefshia. GHoFBIeTs o DIgMeRS: SRfaanaeiay BH adifs! B9 3R such as

alum, lﬁlerd%lé&ihefaénc?g%r Jo'ﬁgeﬁgtg?acl thgﬂ@&t%‘reprﬁﬁé %gldgl’tlves.

eous alum na sol . Prefer
These acﬂdlhvesaban riecadded béfars, cd;.ulmg)mcafteiriint'rMLEﬁdade tle syrehetic

. nb j I i d
eyeree i RO AR EEs el Sy BBl ol 6 Wifgpartcis
are ad ﬁterTll?ﬁ)sP at hONAIE ol SdHifrss Ahd %Hﬁb'n\éﬁ’csya@radded to the pulp.
ditionall'y be added to the pulp after

pul p i
Thus, tlne synthaticdayeredi sificaia neistopasticlas caadd adﬂled mthscnapermaklng

Pr ef . t ' t h i . t
pulp affer s BfEish A B 2PEREB L Gloh e Gan gl s 'ofberer
conven\fi@hal&md FloALsdR@ntiOhalqsdparirikimaddifigesof . [ 00052]
Conventi onal amounts of starch can be added to the

pul p. An exenplary anount of starch that can be used

[ooossgCCOf HheGhddidier eaetsrtiomuaiéMan ac‘éofd%wwme%rb@em
t 25 pounds per ton based on the dried solid

mventwmcgrmbeo}ﬁraCheeqb@hmoﬁmdmpllAcmmt@@ahagpwmmmacbIneS
the pulp in accordance with conventional uses of
bi oci des i n papermaki ng processes. For exanple, a
[00056bi oci Aeﬂamychbet cﬂakjmpermalmsg systetretbrpalyingout driesoithe

method g reSeol BSeRHbr 5ogs) AR e FIS et bl bhfestons that the
systemwméi@nﬁldr?%f ﬂféﬁféﬁ;‘eﬂg lrfv@nhbﬁ PGS Who'vﬁé&ﬁlﬁtélﬂéd to
ncl ude biocides well known to those skilled in the

restrlctaﬁlne scope Oéimrmvenbpaclru@g %‘sﬁmaﬁlFéGf fl ofh BRERAGIBUPPly of
enzyme %g%rpac‘}s?trlc'megt é'?i A 'oﬂc%fraﬁ%c is’ c%%%%th@ ?IBMng stream of

papermaking pulp to form a treated pulp. The supply of pulp shown represents a flow
of pulp, as for example, supplied from a pulp holding tank or silo. The supply of pulp
shown in FIG. 1 can be a conduit, holding tank, or mixing tank, or other container,
passageway, or mixing zone for the flow of pulp. The supply of enzyme composition
can be, for example, a holding tank having an outlet in communication with an inlet of

a treated pulp tank.

[00057] The pulp treated with the enzyme composition is passed from the treated
pulp tank through a refiner and then through a blend chest where optional additives,

for example, a biocide, may be combined with the treated pulp. The refiner has an inlet
-14-



such as BUSAN(tmnm) biocides. [00054] The pul ps or
stocks of the present invention may additionally be

wao e@avedemi t h one or nore other conponents, i neCT/UR2995/002120
pol ynmers such as anionic and non-ionic polyners,

. clays, other fillers, dyes, pignents, defoaners, pH
in commynication yvithyarutishehthestreatarpul t3nkbianei afeeutielin

comm@i%fffon%m LihRPBF tRAPBHARIHERY Or processing

tives. These additives can be added before,
during, or after introduction of the synthetic |ayered

i .- (] _ | .
rooossf o5 09 4SSN nd g B frg ond
chest i$ passgd fabin anidudet afilietblzred chest thoogynea wommmuricatioketh an inlet

h | p. Thus, the synthetic | d sil|
of s e ool SR S USRS SR cted i
The bléHd &e Qﬁd%gFﬁin%%l'@st Ealéﬁ'éeﬁ'arﬁpﬁﬂ#{)e?’u%ﬁal type known to those
[ and ot her al" and

occul ant's, l'ers, convention
skilled imothecrhvidme nachinepalpestressungs adeldl iheasd, tHad () Z6¢or@tant pressure

on the frglestiade i Savefvpaseding esePet Bo8in T ne Sybemb:
paﬁicu%:glg’att@ﬁgf‘ﬁ%ﬁﬂiml paper maki ng nmachi nes. [00056] A flow
chart o

a papermaki ng system for carrying out one of
the nmet hods of the present invention is set forth in

[00059{' G #ror+tthé$n &iﬁ@ cHasge iRl Bgﬁ)vﬂs sk8% %Mﬁﬁi?é%%'ﬂé%lo and

s exenplary of the present ention and is in no way
then toianfamrpledpt Dheestantion sybtens pohenef oftthe prasemitineentidmis

) t f FIG, 1 ti I I f
oreerablyTbAl o e S b o8B ohEREh 45 2Fb HodlnS B Bim. The
supply bF Ftentidn %}Q‘sﬂé@n Ebfyﬁ?éf‘ SmpGstesiakh b, P dxanfple0a Mokling tank

treated pulp. The supply of pulp shown represents a
having fainoauitiet ipgpmmuRricaiien téb'kfgrﬁplille bg&mn the Whiternateusile and the fan

pump. 8 51 Bab 855 1Rin, e Bl §6 Bete St M iidaksel sHicate
microp8ftitfis srenpifeiebly AddshBIRentiohanValving drNBumes used in

flow of pul p. The supply of enzynme conposition can be
connection vaininsrasiucincheprNargionahaddiives gaaRedisadetherscreened pulp

passesct%'gTHQé& B‘Jx%hé\‘eté‘w%? phB!aF‘s%e%ft isamtaﬁgac;r?g V\HILQ Bnd a%ned. In the
system of FIG. 1, drained pulp resulting from papermaking in the headbox is

recirculated to the white water silo.

[00060] In the embodiment shown in FIG. 2, the synthetic layered silicate
microparticles are added first to the refined treated pulp between the white water silo
and the fan pump. The retention system polymer is added after the fan pump and
before the screen.

[00061] Another embodiment of the present invention is shown in FIG. 3. A pulp
optionally treated with a cationic starch is refined, passed to a blend chest, passed to a
machine chest, and then passed to a white water silo. Between the white water silo

and the fan pump the retention system polymer is preferably added to the pulp. The
-15-



[ 00057] The pulp treated with the enzyne conposition

is passed fromthe treated pulp tank through a refiner
wa@pasoiaso t hr ough a bl end chest where opti onal PCT/US2005/002120

addi tives, for exanple a bi oci de, nay be conbi ned

ith the treated Th f i nl.eti
syntnetlt (Al elate sl R Al s e oty el te b Flinpgsses
throughiﬂfé SdteH ahal] ust:g)ri@ﬁfﬁkaNe‘é@fdrﬁfathtlh th8 headaioxof the

bl end chest. 058] According to the enbodi nent of

FIG 1, the pulp treated in the blend chest is passed

[00062] rom @fe AWbhekuLbf %B%Ris%"r‘l@ irff/eR8bn [dAN0AEH irtlude metering
communi cation to an inlet of a nmachi ne chest where

devnces;tnn poavdingdaistitalde cmyebﬁah@nrbf H@swthetlct leyeredallieate
Th e chest can be of any
m'Cfopgfg\‘f&én‘? ‘g‘H%ra ﬁ%@i‘ﬁ &% tqi ski I[led in the art.

The machi ne chest ensures a IeveI head, that is, a
[00063] or'o, BdeANer 2! EARBIS o8 5ol te%ﬁgﬁr%%'%én@tgicfeevme can be
dlspos@@bbtv&“éérﬁ"fér}ﬁnﬁ*an&é‘ &h8 Jﬁiﬁg p drid0PeHcr&E®, rﬁéd@)?dlﬂﬁ% IR of the

chest, the pulp is passe a white water silo and
embodirentsta§ FAGSait- -pagye. The retention system pol ymer of
the present invention is preferably introduced into
the flow of pulp between the silo and the fan punp.

[00064The shiguirgs éfandé& anetflaw czh)astsdl‘rm&ptmtingehheqm‘rmer and mnicmparticle

f
additiof St e ety e TEHa AP RAARRHE 1Ak BidserLinBnign. |
will be 8pPrdcitfted %t%esﬁ%rﬁél'ﬂ%ll@@ﬁél@soﬁly %éé“@o%ﬁﬁn@#t@ﬂl &%fan

a Screen, gnt hetic ayere | cate
pump, ﬁcr@e@peenct headboxpaad 9d@h&¢rastepsa/ulméh arecmtf»@@%awﬁaldescrlbe the

potymet H¥i O TR D b IAETEbITErAl o ik, et the

procesPes aad apparatiis NdsiPaedWEFigubed\B tanpla® A er‘ebly"l’ﬁdl@d@rsome or
and drained. In the system of FlI drai ned

all of tw:ﬁ{qr@é afditivies, APHRTG kIseFaraRP RN rANdARM w@%%ﬁt% shown in

C t ite water silo. [00060] In the
Flgureé: ?%3 éﬂ&l{jg&ﬁhgd AB%V 1G 2, the synthetic |ayered

silicate mcropartlcl es are added first to the refined

[000655 reat ?He%‘ﬂﬁpopgses \Q’etﬁr%Jé}‘? tﬁ@éﬁga%ﬁsef)f Igigu?es 4 and 5 in the

direction indicated by the arrows, passing through the fan pump and the screen on its
way to the headbox. The pulp is sheared by both the fan pump and the screen,
however the shear applied to the pulp by the screen is greater than that applied by the
fan pump, so that the screen is the final high shear stage in the papermaking process
prior to entry of the pulp into the headbox of the papermaking apparatus.

[00066] In both Figures 4 and 5, a coagulant polymer is preferably added before
the fan pump. The coagulant preferably comprises a relatively low molecular weight,
cationic, high charge density polymer to scavenge and collect colloidal particles,
primarily anionic fibers and fillers. T he colloidal particles are coagulated to form

macro-colloids which are larger in size and more easily retained in the sheet upon
-16-



and the fan punp. The retention system polyner is
added after the fan punp and before the screen.

WO 0@8@1i160Anot her enbodi nent of the present i nvRCIL/US005/602120
shown in FIG 3. A pulp optionally treated vvith a

onic starch is_refjned, passed tQ chest
dfa'“a%st@%iC%Q%Jaﬁ*a'émrﬁf@féﬁ <3 po RNIPR QA dinl @L‘ﬁ %‘T\Y\Wﬁrt'\ém

chlondéé’gbngbtl\tﬁét? o @ﬁ*éi‘e@f‘ céﬁ‘&gfmﬂré EheRbpr Asde{rﬁ?ﬂﬁﬁ%bl?@feggﬂ

ntion systempolymer is prefera
coagulant fohas@in fhe floesysehilustratesljierfddusds 4 aad e is BUFLOCTM 5376,

availatil, 6oBCB R R aphEBle Bl ing, miich b S ABLeRlc DADMAC

havmgfa095%tdh%'i‘gé Beh&ity H5aG rlh@lécuﬂé}qpééht FhEoARBUROOS. Ofhe
present invention can also include neterlng

coagulaewww@ef isr preferablyi added tutheapilp ie ancmeual ¢fdrorofabiowe 0.05 to

avout EYRSRRDRE o L s ALIBRAE ™ RRBELY o qpoout05

kg/tonr@xanap eeen mdr@rpiréﬂefram@!'atf&ﬁ@% Rbrenhélg device, can be
di sposed between, for instance, the fan punp and the

screen, according to any of the enbodi nents of FIGS.

[0006731 3 a*l’ﬁé?}ro&é&%%} F'?g@r‘é%%aﬁd Foth iAEIBdE |tﬁéVa€IHﬁFdnSofa
| lustrating the polynmer and mcroparticle addition

mleOp@ﬂ@ﬂ%Cmﬁiatﬂm t@tenmmj laigh systprec@npgging ebsiention sysiem pelymer

ot  AGREACD 0 Pap bt o Mo RRE SRR A, Fhery

synthetwnpdroﬂ@rs@amrﬁmﬂwmeﬂﬁhbgnés@ndsmddtet aAld eveppBond priferitty a
necessary to descrl be the polynmer and m croparticle

synthefigl Aydioys sedipn lithiumneagngsene slieatejn soasaipation withya peptizer,

the moésﬂ@re@é%@ﬁ%ﬁﬁ% :b%bﬁ@ P&y %%%Héu:‘n Sﬂ:&#ébfg?é;grﬁtég fTﬁe%M &Spérticle

preferabhyt cmnphs@@ldnelovemreacpfnmmmus RDOB8pXhSntrsd BX8]/amd more preferably

) ess in res escri bed
comprabel 8popBoRER. Tk MeiaTopasicieds pretegRi aaﬂégarbegr%magnt of from
about €4 t51288UE%.0% qumé d)FJJL{]IB%ndé BFbh&8, m'a)% ?% fHﬁ?about 0.2

arr ows, pa33| t he an punp and' t he sc een on
to abouit &6 \kgjtonoe vhd dveadhoxe piefergily pbost @He/tainey bot h

the fan punp and the screen,

[00068] The retention system polymer is preferably a flocculant and may
preferably comprise any of the synthetic nitrogen-containing cationic polymers
described above. A particularly preferred retention system polymer is BUFLOC™
5511, available from Buckman Laboratories International, Inc., which is a cationic
polyacrylamide having a molecular weight of about 10,000,000. The retention system
polymer is preferably added to the pulp in an amount of about 0.05 to 1.0 kg/tonne of
pulp on a dry basis, more preferably from about 0.05 to about 0.5 kg/tonne and even
more preferably from about 0.1 to about 0.2 kg/tonne.

'[00069] The flow charts of Figures 4 and 5 differ from one another in the order of
addition of the retention system polymer and the microparticle. In Figure 4, the
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however the shear applied to the pulp by the screen is
greater than that applied by the fan punp, so that the

wa@aeosemnises the final high shear stage in the PCT/US2005/002120
paper maki ng process prior to entry of the pulp into

micropgaﬁ]eh fgl a&ﬁ%&%@% acrgeéﬁra dﬁér%ﬁp aaz_btg ;[J;ﬁgryé 00q8 }an pump and

the screélf Whidthe resiabNgfstsd dolenéeis Addey aﬁéeth@oagééﬁnﬁnore
preferably conprises a relatively | ow nol ecul ar

preferabéf @ﬁwee@atheaare,en ang the headjeoxensiRiguredd.therorder of addition is

rovers S TR, RAEP bnfibiadifi r0 R biekhCior PRt between

the fangseng @ad thekerbeng aharthe Miciopafdtied \aﬁdédj aﬂéﬁ thesaelen,
in S|ze and nore easily retained int

more pigferRiv ﬁg{tﬁﬁn theescreay and e h§aﬁ|r@?>€ar-55¢ W@erp‘éﬂ 3ddiierein Figure
éfé gaal | 'yl di met hyl amoni um chl ori de ( DADMAC) pol yner,
5 is preterr
copol yners thereof. A particularly preferred
coagulant for use in the processes illustrated in

ooore, 99 e ot f R RGBT HAAGBhErieL

cationic DADI\/AC havi ng a 95% charge density and a
cul ar wei ght of about 500,000. The coagul ant
EXAM[HEILI_:s is preferably added to the pulp in an anpunt

[00071gf fr mnrﬂmﬁm;ﬂe%emv akpislis EoPn e s rm%eafm Wh@a Bxam s are
basi s, nore preferably fromabout 0.1 to about

abbrevvaj¢d onrtee gramples the cempoaeeisdplentified @s "BDé.’ KPES iane. “JS” are
LaponfREF (Lpdhs RERS5RAT3p80F )84 Rl Svdiobll B KiBkwood
Additives dirajted e rapority RE isg hydreuaebdunnsmuwagwmm emda’@
ropartjcle. The mcroparticle is a synthetic
Lapomteaéaﬁ@ ashydregs sodiugr Sthiyremeagmesium slisrigerith: tatranasiium
i .

pyropBSHhatE aid RaBEh ASFE o s S5UEm HAIRRGIREiEM fluorosilcate
with tetragpaisimupyrephospdtade.i Whmnimlllawedohw airiumeriqze phaluee for éxemple,

‘RDS Q5 Rt VBRR tePEreiis T rBIO e PLPaBNgs OB fnsaasis of the

Lapom&nﬁhléfb HRicRsHertBR I bhaBelRibvk Phsed b tP§’d e Jras Gc‘/velght of the
pr ef erably conprises Laponite RDS. The m croparticl

paperstackpr ef erabl y added in an anmount of fromabout 0.1 to
about 1.0 kg/tonne of pulp on a dry basis, nore
preferably from about 0.2

[00072] In the examples below, the abbreviations “B 594" and "594" represent

BUFLOC™ 594, available from Buckman Laboratories International, Inc., which is a
high molecular weight cationic polyacrylamide having an average molecular weight of
from about 5,000,000 to about 7,000,000 units and a 21% charge density. When
followed by a numerical value, for example, “594 0. 5”, the numerical value represents
the amount of pounds on a dry basis of the Bufloc 594 polymer per ton of paperstock

based on the dried solids weight of the paperstock.

[00073] The abbreviations “B 5511” and “5511" represent BUFLOC™ 5511,

available from Buckman Laboratories International, Inc., which is a cationic
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to about 0.6 kg/tonne and even nore preferably about

0.4 kg/tonne. [00068] The retention system polyner is
wee@berab y a fl occul ant and may preferably cop@F/iuSm®05/002120

any of the synthetic nitrogen- containing cationic

L ot T S
numerlﬁé%lﬁé’%ﬂéﬁanﬁgﬁo“%q ey J’i‘éﬁhﬁ@rlc%ﬁ%lulelrg esaiid Hﬁhamount

I's a cationic acr awngam)ec arwe
of pounfs abautry basisad, th)@@uflmb&ﬂ ét olyinen psy tareaf papgnstocki b;ased on

. pref erabl d to t uI p in an anount of about
the d”%{ﬁgl' SW?L%B?Q oorﬁlP?r uI p on a dry basis, nore
preferably from about 0.05 to about 0.5 kg/tonne and

en re ef er f r om about 1 to a 0.2
10007471 1 o Fr A BloS JBESTS HALh PRy 1Bk And 4 migroRaricle oRpgnnt are
added, qhéfﬁaeﬁémm |§%‘E>(e€ﬁ|éd' rrdma%ﬂ@r tH a@t%vtdtran o 5511

he r(_etentlon systempo yner and t he mcropartlc e. In
0. 5/RD|S @.6r mdaqatehémtctln@patymmfloe)nnpora@udﬂlﬂm‘5)5131 tshaddag teeine furnish

before [fid uoRaticl tsmPEReE T drnfteROsD: s Mhylais BHapngking

proces§ ¢rﬁ wm;h ni@r@l'gﬁéf RraRled fireanetingl A Aadd ttypically
he ure 5, the order of addition is

before m éqa@@a) ang the mh@omrtWens ardder adied de Heabhightshear stage
copicalEbERberTTE AL SR DI BINGET S AL e PR BDpg RS

0.5/B 5=5cme@:6” incoatepthet meabdalyrﬁeemmwbﬁmﬂ Bufloeedt ing ddued to the
ead box. The order of addition in_Fi g_Fre 5is

furnishy 3Her &g aucmp@ﬁmﬂ:omﬁenewé\mw RDS. 1 hiermulales Ahed
papernHéklﬁ%‘f) ls‘?ﬁ‘”vﬁr%f?fh%'mlc‘? allﬁmla%%éog@@gﬂtb th@ finBPhigh shear

I'ow, vari ous conmponents US
stage (@maﬂydmfaneethatﬁmrmn)aim!dhelpnlyﬂmer wad@é@aftet tres final high shear

d fied d "Js"
stage (RSGAIDIE thEe ks SiHees FRENETReadhs o (0 0s o ¢

respect ively, available from Rockwood Additives
mted, Laponjte RD is a hydrous sodiumlithium

Exam%bn@?lﬂﬂgﬁqmc-ﬁlﬂr@‘d'ﬁya?ﬁﬁﬁt e RDS is a hydrous sodium
[ooo7s]' t N YEL{BAGRSIINTuRIdD £3 Bapbt Mhill. eDr&RAgL Whs performed using a

small screen through which 500 ml samples were drained using a modified Schopper

Riegler method. Mixing was carried out in a food blender.

[00076] Equipment used for the modified Shopper Riegler drainage test included
the following: a Modified Schopper Riegler (MSR); a 1000 ml graduated cylinder; a
stopwatch; a 5-gallon (18.9 ) plastic bucket; wires for MSR; a vacuum flask and funnel
(for retention); Whatman ashless filter papers (for ash retention); a turbidity meter; a

hemocytometer; and a microscope.

[00077] Samples to be tested were taken from the headbox of the papermaking
apparatus. For each test, 1000 ml was required. Because temperature has an impact

on drainage, each test was run immediately after the sample was taken. For lab
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pyrophosphate; and Laponite JS is a hydrous sodium
['ithium magnesium fluorosilicate with tetrasodi um
w@eosphiasphat e. When fol | owed by a nunerical veCTES2009002120
exanple, "RDS 0. 5", the nunerical value represents
_ the amount of pounds on a dry basis of the Laponite
studiesnwigh Hisaietertionsaigs theddrnish wap &ept stthepsaree tempaiature as the

' s wei ght of the paperstock. [00072] In the
headbéég(fae 63%“'6% ow, the abbreviations "B 594" and "594"

represent BUFLOC(tn) 594, avail able from Buckman

abor i | nternat i i gh.is I gh
rooo78} 27 o¢ R Mgk yiEf phATEe el natdidtai G e armed up
by runriiig heg®aterlove iy ouRiddand®sideost tAB SR, AR KSGvater was
about 7,000,000 units and a 21% charge density. \Wen

availabley| goldwataswas weak Alcgstsueigecondiicted: infhasamsonay It was
. " L. . r

moerafle i T M el e8 et AT CEGRRTE T Ol il mpe
backflusbedafithpapier defurk thased was tume Uthiford fib@r| fisesyerghfillerf

distributiogh he %%%B%Sk\gﬁ% %%%Eff TQ%{%‘;@E@% 'e DSy @5%1%%@(: " 1000
ml of t@glbﬂ?ﬁv&s"ﬁgééﬁ%' iR% O%r‘éﬁﬁéfé'élt ﬂﬂéé{ ahd@ourdifB the 1j\fi‘SR while
0 m h a no ht o

cationi cpol yacryl a avi ng ecul'ar wei g
holdingatheuplung@eraoyroOthe iadnatenl ¢cydivwddr imas placed undal theaM&R. The

plunge §3sJRER lEass 24 % <iop WAL/ af (s, SFm8i e Th dme

require@LfH @F‘aiﬁ'a':gjeloﬂ)tﬁb%pléﬁﬁ ifcPEmehtaPapRs of A0 Mpaad measddied and
dried sollds weight of the paperstock. [00074] In

recordednihecicigieeniabenits of HH) mirshoseniwererpuirelyaropicical. For example,

conponent _.ar ded he. der of addi L, [
very sIG QTR CREARP TR b Rl mPeolER 21, Gy apd 200 mi
drainage BMBESSEmetimeddicvatfitestBalerehfocpiedtoRicte AR BB starting
ufloc 551 1 is added to the furnish before the

volumenests Jaetdiéerent ystnefimolyapenint the rpgoUsIFaMBIRRYRIE&Lprapared,
and for A e T SRl VR E b U Tl bapF gy aditon

of the ricent®ordraimpgerzid .t Deaimage apdrdétentien valuaddedreatsmpatdtbagainst
final high shear stage (typically between the screen
blank fHHHSHQ%OHj@&?IBHQ? .'meQHﬂ”éﬁ’ltyTo pRAse retentiongreriagmance, the

MSR filtrate was filtered through a pre-weighed filter paper, dried in an oven at from
105°C. to 120°C and weighed again. The weight difference was recorded in mg/mi.

[00079] Drainage times were compared based on different levels of additives (i.e.
polymer and/or microparticle) in the furnish. Drainage times were recorded in seconds
for each volume level. The total suspended solids were estimated with a turbidity
meter. The filtrate could also have been filtered to determine suspended solids. Solids
contents of MSR filtrate could be reported in mg/ml and used to indicate the retention

capabilities of different systems, with lower numbers indicating better retention.
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0.5/B 5511 0.5" indicates that the polynmer conponent

Bufl oc 551 1 is added to the furnish after the
worR@sopasd i cl e conponent Laponite RDS. This sipai/asmes5/e02120

paper neki ng process in vvhi ch the mcroparticle is

dded r|or to, fhe fjnal h shear stag (t icall
[00080)f or EO BOt frpeatebias) Séh%S?F{&) yieg ien o dipediagsalong the

o 80,1 A0 8 B g g e
repeatfebtast. ROGEAtE] tads tisatvaid ot agrhecwidttin aeasorpeyibr a ebtresponding

- ai nage was performed using a small screen through
orlglnaﬁﬁstweg%gumec@anm es were drained using a nodified

Schopper Riegler nmethod. M xing was carried out in a

ood e . [00076] Equi pnent ed for t dified
[000815;m|opﬂ1 3?@%%4 S KRl loRjE 2nd SoNStABTY HEsed Mathr e JiPhger
residug le{QFE frbbui p mgbn%égﬁﬁs (I'r@@:reéh \%%Q%eﬁbcﬂééwl@é%d to

nder; a st tch; a 5-gall plastic
remov@ mﬂnebulldwpeand brust@lé clean swthuammild mkergedt fTtiman wlre@fwere

tention ashl ess filter papers or, as
checkqefodike Abte BT SATRagPBTes wei hobAES ik icHts Wiltg cpnducted
in the éﬁn@é Wanﬂ%@@ﬁgkam&téﬁb}be tested were taken
fromthe headbox of the papermaki ng apparatus. For

each test, 1000 ml was required. Because terrperature

[00084}35 a‘?hé?%@ Fﬁ!ﬂeﬁp@é@&neﬁé&ﬁnﬂfﬁﬁﬁs%éﬁgk‘?}il% 7o %

ter the sa i es
thermomedhanioal pelpe(iiviBharnd 69% d&dnkedrpils KDIR)s Theppulathaohae headbox

conduéﬁlr{?ﬂﬁ;@g a&géﬁgﬁ%ntgﬂg c% g%g%%%{ 61 hg ml/ %P 8 %éﬁj\l solution
and a VBHEINBHEESK 0165bYI'HeLIﬁ%dlﬁ>xfkﬂq ofMHeSsapdfStock %@H@S dRdditives
and inside of the MSR |If no hot water was avail abl e,

combingasi wnthvﬂleepap@r§tqo§,<eaclus&ﬁd calgined ¢lay @s@dfillgndn @n amountof 2 wi%

based ggg@? gﬁ%g sé rj]y ‘?[t)l?é Pgﬁ%ljsﬂ)%%h 'ka'(M é\%gmggrcﬁaWas present in

the DI aembbuehed vvith vvater before the test was run.
Uniformfiber, fines, and filler distribution in the
sanpl e was ensured by agitating the fiber slurry in

[00083]he bpeketer W89Bdded to the paperstock in varying amounts up to 0.75
[b/ton (0.35 kg/tonne) of paperstock, based on the dried solids weight of both the
polymer and the paperstock.

[00084] The microparticle was added to the paperstock in varying amounts up to

1.0 Ib/ton (0.46 kg/tonne). All microparticle dosages were calculated on dry basis.

[00085] The results of the tests are shown in Tables 1 and 2 below. (Table 1 will
contain the drainage/turbidity data and Table 2 will contain the retention data). In
Table 1, the column headings "100", "150 ", “200” and “250” represent the number of
milliliters of filtrate collected that drained through the wire. The corresponding numbers
underneath the column headings represent the number of seconds needed for the

respective number of milliliters (ml) of filtrate to drain through the wire and be
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m of the slurry was neasured in a graduated cylinder
and poured into the MSR while hol ding the plunger
waloows/071ike gr aduat ed cyl i nder was pl aced underP@TESNBF02120
The plunger was then rel eased and the stop watch
started at the sane tine. The tine required for

collecteft. diofi &ampfe tindhe firglleatry of |T@@Ieeﬂmth\eman9ﬁst®koder1td@dms

“BIank"i"S%aﬁ?@ﬁﬁ

osen 'were

rrﬁ@r@db‘?ﬂ&lSCrQ{e‘?ﬁgn s

Qﬁn&)ﬂ%hﬁﬁ’%&;‘z@ﬂ sé«HHq‘d% f8F 100 mi of

filtrate l?d mvddmaem thrgugh Qe fcfraﬂmg Memfdecolleet@adeqamedl ISedsa?onds for

150 mid gltatods boreliadiact and
collectdf SﬁfTaJQq
sanpl es

mgﬁﬂﬁw

wer e conpared,

rai na

o u

or t

etlmes

A3

Soneti ne

ERQHILG n%O peeonds4pr i209 W
é‘ﬂs‘ﬂréd

and

élBrﬁe*E

pose

Epﬁﬁgrg{ea{o be
r?cu ?ﬁ;’]} cﬁtystmltes

(NTU), dslisted sn e lasb bblaxrm*e dF ér each d)fdhaa/aiuone shefples testdd tainain

reporte\sianf]héi %vi

ntion/d

o A

o

ge ai

o A4t

Sppdie Ay

and rete tion

gﬁ@g 3 80 ymer, the

order o@%@ftlﬁhﬁ@ sb@&ﬁ@d GBI taplE? FEASENSpIECIEEMBIRs 5 to 7 and 1110 13

perf

or mance, the

MSR filtrate was filtered through a

of Tablpr’leih@ pgtymérfwas addechfiest., IrdsareglesB tn1@ ted micrapesticle was

added g]TS?f ere

addi tives (i.

fur

e.
ni sh.

to 1200C and wei ghed agai n.
nce was recorded in ng/m.

times were conpared based on different
pol ymer and/ or
Drai nage tinmes were recorded in seconds for

| evel

m croparticle)

The wei ght
[ 00079] Drai nage

s of
inth

e

TABLEeIa-CDréfﬁ!agénénhelvﬁbdlﬂjhe total suspended solids were
estimated wth a turbidity neter. The filtrate could
al so have been filtered to determ ne suspended sol i ds.
Al Ae o nf N | v ot Al A A ad
i1 usS LaUIIl Clllo UI VIO I T ll Al C CUUT U UT f C[JLI lCU I 1
Samp[feg n and used to indjcate the retenitlon capabi | i tips
No. Of | @abdte @BmMBySHEHS ., ’N)G) il ow80 MK NOESE mMINdieat i g| Turbidity
be ter retention.[000 For [repeated tests,| the
1 saTﬁl@kAas taken fron 271e saméSpI ace 20 ong t|Hie1 249
P& 1 _yoL em—t WaS—eHp red—+Hhat—thefFyrni-sh
2 coprlrgﬁ‘ﬁ g# Svas the sh for ﬁﬁe r epedt ed tesﬁzg‘ 193
3 REPRMESO HBSTS that d| gonol agpee W[TFg N 1 easpp Wt odq
conresponding original test were suspect. [Q0081] The
4 MERBr8S1 kepts cI ean and2¢onst adOly ringed wi t/H\at er 200
__k_e_é aci dual har rom bu: |l dina u’p oh—t In SI des_
5 The Bs%!i-’geg %Qspgﬁ od &ZI 'y (:I3§aned t 93 114
6 B 5511 0.5/RDS 0.75 |15 31 52 75 70
7 B 5511 0.5/RDS 1 13 29 48 72 91
8 RDS 0.5/B 5511 0.5 14 30 50 70 97
9 RDS 0.75/B 5511 0.6 |15 30 50 70 94
10 RDS 1/B 5511 0.7 13 28 46 64 101
11 B 5511 0.5/RD 0.5 15 45 74 102 150
12 B 5511 0.5/RD 0.75 15 39 64 94 129
13 B 5511 0.5/RD 1 14 34 55 83 91
14 Blank 2 29 58 93 139 241

*

All sample compositions in Ib/ton
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renmove resin build-up, and brushed clean with a mld
detergent. The wires were checked to nake sure bent or

wael2vagedem res were not used. Al tests were cPCTUS1008002120
in the sane manner and at the same consistency.

aEQC;OOSZ] The %as\fr mll enployed a newsprint furnish

The dagvapewsimdab® Wis graphisafty rerraented|in figyes B\)d dnd 30%

de-inked pulp (DI P). The pul p had a headbox
conductivity of 1,000 m crosienens, a cationic denand

ExampcgzaRétemiubh Tekstd. 001N sol ution and a consi stency of
The headbox pH of the Baperst ock was 4. 83.

[00035]\dd| t Biitts/a¢ épais mese werfRrmad apa 0sinse ko puaiagarerformance of
tne rt 1| B855I BB Bl ol R et Snd

retentierabid nﬁﬂieadseu/flmaﬁaw asienstention. hin {BleMB o dantienfurnish is under
083 PoI s added . to t er st ock in varying

contlnL[gW@ rusn §o(no7 qrtgy]atdﬁf?r@ ang%)% d]ram contmuously

througfﬁ’ﬂ'@%ﬁ%}?mrﬁ %ﬁg%‘i’%soﬂ\et 88cklbhg %a'i?ul %%gﬂﬁ(éﬂ?%zfccefnr@%n‘the

e paperstock
paper machioparti cl e was added to the paperstock in varying
amounts up to 1.0 Ib/ton (0.46 kg/tonne). Al
m croparticle dosages were cal cul ated on dry basis.
[00087] 0008%he Thmistessad in the BriteJdreesis wasidemtival torthd &rhish uked in
nd 2 below. (Table 1 will contain the
Exanuﬁk.i nage/turbidity data and Table 2 will contain the
retention data) In TabIe 1, the col um headi ngs
250 represent. the nunber of

[00088&1 | | i In tf@r %rlféflaf telstsr éﬁ% cbamrca& 3¢ apRlieddndhe earredrsagygnce
and thd ﬁﬁn?@'hr g@@ t&Qrdreg?é)é)W 'IH& “cr%aﬂﬂ%ﬁf SEAL Bui by paper

I ngs represen nunber of seconds nee
machlrfa)equlpmenespdn:asm puniperarrdfcemt#dscrearfsr SA{ itlig sltdared, the stock

filtrate to dral thro w re and becol | ect ed.
spends- sepantaiane mp actalgh by P ALIE Soreee Ancther way to

simulafedPe'shedf nb 46 Peprek st e acRid Thort dIMYAtAPNdR to car out all

mcroparticle retention system required 27 secon
ChemldameXIOQ auitsidé the Brittaliae Retetndieatane@Ghemical gldditive mlxmg is
w re and, co ired 58 seconds for

carried 8 Usfit ¢ cpfirfois 6 See i Rt PEBHEE"and Toqui s od 90

seconds for 200 mM of filtrate to be
[00089] The mixing process is the same for the retention as well as drainage

work.

[00090] All high shear mixing is carried out outside the Britt Jar using a food
blender since this is more representative of the high shear points in the papermaking
process. This also avoids plugging the Britt Jar wire. Each chemical addition is
followed by a short two-second burst in the food blender. This simulates stock (

including coagulant, starch, high molecular weight polymer) going through the fan
pump.
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collected. In Table 1 the turbidity, nmeasured in units
of nephelonetric turbidity unites (NTU), is listed in

W@ b@sozs0 col uim. For each of the various sanpP@BUS2005/002120
tested and reported in Table 1 which include both a

article additive the ord
ro0091yci oF S simiate Bis-sorednianolio Gpslinetof Misahgiicle somponent a
short oﬁé%%@ﬁd 5ul'f§l il e bobiblbRderds Qfseaabﬂcﬁs%ulétefbo%fl%w@%h addition
was added first. In sanples 8 the mcroparticle
of polymes oatiergparticia thmedmtock[mmp@ge peutedrintd adiytigdex followed

aml.-e conposi tions [tonThe d ta shown in .Table. 1
oy aciafigGy Sa PRI o SiBeastri e <Bhens T BB §alGon br iRt yar
four timks: Retention Tests [00086] Britt Jar tests were
performed at 1,000 rpmto eval uate performance of the
retention aid systemaccording to the invention based
[00092P" ' Wh@?&%lﬁ? egLipPRSR WA 856d Prinanstitt Dar eaae Bt tt Dattester;
pass ash retention. In the Britt Jar, the furnish is
wires—ufdie rforcmw$muﬂlﬁ@rmﬁhe§ner&—coe®tlmed asblessritten pagiers rafyhatman

# 41 o it iet BRatid, Bk RatbiB 3! trabhe g iy Baatcbto
0.001g0BGeHrdrIgnsl; RingPerst; fomeiteTer aslh defninEient bfd%t@hontalners
used in the Britt Jar tests was identical to th

with lidsysyiingrs usbP.iandek@ ip @nd. a peodest-standare hBlds@hold fgod blender

with uﬁseeslxe%turéhe chemi cals are applied in the correct
P quence and the furnish is mxed to a degree to

SI rrul ate the treatnent of the furnish by paper nmachine

00093 ", PEERR of iRk o e SN elB 0 e BRI g Elpht:
prepar@@tdealdrw palyinee shaplel Mhaldy siireethe Gikefos theé Bt isvaEt, set the
sinmul ate the shear and to relgresent t he act ual

Britt Jag ﬁB?@d abiea@auireshset potnd apd tvin baf; A chersigplsantmsterkgoour
i n

treatedgsgélai 9‘@% BE?(XJ%E \Rlég%géglercr%ﬁgg %%Pﬁléﬁ%g'ﬁad 8%%%%% filtrate;

collect firsig@0ahd of ﬁbdaté‘rl fited éhne filtrate through the pre-conditioned filter papers

and dry in the oven at 110°C; and calculate the %TFPR. If required ash the dried filter
papers to determine the %FPAR.

[00094] If required ash the dried filter papers to determine the %FPAR.

Calculations
1. Consistency = % solids in sample, and is represented by [ ] symbol
= 100 x (wt suspended solids) / (wt or vol. of the original sample)

2. FPR, First Past Retention = % of HB solids retained in sheet
= ([HB] — [TW])/[HB] x 100
Example:  [HB] = 0.75%, [TW] = 0.18%
FPR = 100 (0.75-0.18)/0.75 = 76%
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[ 00089] The m xing process is the sane for the
retention as well as drai nage work. [00090] All high

W@ h@an7rsxi ng i s carried out outside the BrittPOHDS2005/002120
using a food bl ender since this IS nore representative

3. RRAR Eidh PRosPRE nPGslbRa due Senf e rhER s eRE oo

chem cal addition is followed by a short two-second

burst in the food blender. This sinulates stock t(he
[00095] ncI ubtiB @sbbiggiatarmined tharaghinghthghHBothesumaltiphéngthe % ash

value bglqthér@% gﬂéﬁ%ﬁ] E%ﬁgggr@iﬁrﬁ%olﬁf%lﬂﬁg}f@ﬁw&%nmultiplying the %

ash valiedsyopRr ].e conponent a short one-second burst in
the food blender is used. To sinulate post-screen
addi tion of polynmer or mcroparticle the treated stock

[0009@} anpl FheseHOY Sthebnfion b4t dRe shb®h!baIGW iPYapd2 t i on
of the polyner or mcroparticle conponent and
inversion of the Britt Jar four tinmes. [00092] The
foll ow ng equi pnent was used in the Britt Jar tests:
Britt Jar tester; wires- 80Pfor newsprint furnishes;

TABLEpZ&I%@BdtiOhoned ashl ess fil ter papers - What man # 41

or. A2 Al it Ad Al vy ool Ag- cearmml-ao— (o ot
T I UL CU |J SLU UCUN T CGDL
SAN?O'-?N%r s); bal anc %bw(égb"ﬂ?@’ buchne'T1 EH{B?'*CGHH. ng
OVen; furnace 1or| ggRkdet er m nati on, pbasij c
containers with llids; syringes - 1, 5, and 10 mi _; and
a bl ender - st andar oB%Oéiehol d food bl e148r99/vi th pul se

1
2

feature—f00093]—Each-of steck—and_polyrrer—sanples
3 were prepared as F%SH Q@Rbrg‘gpare st oc Qg;jr?d poI ymer
4 sanples; nake suresgm@é-,\m g for the B gg 'S wet;
at
5
6

set the Britt Jar| spee the required set 00| nt_and
turn it on; mx ct@#ﬁ;ﬂ/BDSrﬂﬁ stock; | p6B6 treat ed
stock—+nto-BrittJar —wal -5 seconds; open-—<clanp—and
start collecting [f ﬁ"t P%DSCBI lect fi 25\71100 m _ of
fittrate; fifter the fiftrate tnhrough the
pre-conditioned filter papers and dry in the oven at
The datd 86@vnand abid 2 i8 gtaphidadly dLisBBied in Figqre 8ed ash t he
dried filter

Example 3 — Drainage Tests Comparing Laponite RD, RDS and JS
[00097] Drainage tests were conducted on an alkaline furnish following the

procedure described in Example 1.

[00098] All the samples containing a microparticle also contained a polymer,
Bufloc 5511. In most of these tests, Bufloc 5511 was added to the furnish before the
microparticle. For Laponite RDS, tests were also conducted with the reverse order of
addition.

[00099] The results of the drainage tests are illustrated in Figures 9 and 10. As

shown in these figures, the furnish containing Laponite RDS had better drainage
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papers to determ ne the %PAR [00094] If required ash
the dried filter papers to determ ne the %PAR
w@2200810v66 ons 1. Consistency = % solids in sanptBUSZN002120
is represented by [ ] synbol = 100 x (wt suspended
solids) / (wt or vol. of the original sanple)
propertieisrthan fta furlishentaining ejither LHBO@&: uayrrlap@nﬁecﬁif? nln addltlon

ranac B3y 08 AT S PRS0k Bl Tugg e

before fiRARpdriiteRDBaRaN AenRedpomite DS wadBdasdlast. [ TW
ash])/[HB ash] x 100 [00095] [HB ash] is determ ned by

ashing the HB, then nmultiplying the % ash val ue by the
Examp[eHB]- RétEW@ﬁ?flfbs’dSSC@kﬁ ann%; m_egohwe & iROStdm JBV then
g%/ he % as ythe[ TW. [00096] The
[000100]asul gitdar telsts aedenerknd me@tauﬂale@ wnafﬁvﬁeﬁenrmﬁ Hging various

comblngﬂghg g?ﬁolgé\%llrngﬁI? gﬁﬁ @Pﬁeﬁoaom&gﬁa HICIe Ssﬂ%?fes\fﬁnwe%bbgrfgrmed

with anfétllaalm@f@'neTp@;ia f@mﬁlﬁrdongorls@ldm‘flﬁ(m IRBrdviRbissl and 40% softwood,
00097% Dr ai na e tests were conducted on an rE)pgl [ n/e
havmg ARHOER-S 6PNEYE wgtyt%?erB@éQﬁﬁr@eae@@ﬂ.%%@ocqwﬁe

oy B S T i B
proces$ hdéke re’ﬁmen dltEi Ilmﬂuﬁl‘hg]boﬂaﬂaotadﬁmu pass téteni]’lorr (IFPR) and first

efare th rtic For. tests were

pass asly ICCUAIAR) BanowSouo T S s e eaRa R Floure
11. [ 00099] The results of the drainage tests are

illustrated in Figures 9 and 10. As shown in these

figures, the furnish containing Laponite RDS had

better drai nageproperties than the furnish containing

either Laponite JS or Laponite RD. In addition,
TABLE 3

SAMPLE NO. | COMPOSITION TFPR/percent FPAR/percent
1 Blank 50.97 18.14
2 5511 0.5 78.72 69.16
3 5511 0.5/JS 0.5 78.93 71.49
4 5511 0.5/JS 0.75 82.80 73.05
5 5511 0.5/RD 0.5 81.44 73.15
6 5511 0.5/RD 0.75 84.99 76.46
7 RDS 0.5/5511 0.5 84.22 79.59
8 RDS 0.75/5511 0.5 86.63 80.58
9 5511 0.5/RDS 0.5 87.21 81.02
10 5511 0.5/RDS 0.75 89.99 82.04

[000101] As shown in Table 3 and Figure 11, the retention results for Laponite

RDS were better than the results obtained for comparable concentrations of Laponite
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drai nage results using RDS were better when the

pol ynmer (Bufloc 5511) was added before the Laponite
woRBsOE when Laponite RDS was added | ast. Exedmpis2045/002120

Retention Tests Conparing Laponite RD, RDS and JS

000100]_ Britt Jar tests as described in Exa I$ 2
JS and hapeniir Rbr Mse. the meulta shedhalatsinen pbRyfies %Ea,l jergwed by

o f . - j . The test
additiort S ARGTDE ABURHINERESt LS. 0 L ornrsh

conpri sed of 60% hardwood and 40% sof t wood, having a

Hof. 7. ar ! . . . ‘ _
ooutoBf!, 1 e SEREATE kel Iy B RS BT B gt acins
and varitided can bdmatecbithe edtaslimentst dfehe mpesentimertion witleout

retention data, including both total first pass
departingfraft ‘?h@rﬁlo("‘ﬁIinF%C%cPL%fth? feS&aégﬂvg@ﬁovetL@Hﬁ 5 iptapggyd that the
present FuERHIGOVRLR IS BREARIR S Bkl SR ARRE N ithin the
scope dfitge appénded birimetaemadt thein eqebalends.f or Laponite RDS were
better than the results obtained for conparable
concentrations of LaponiteJdS and Laponite RD. Al so,
the results show that addition of Bufloc 5511 foll owed
by addition of Laponite RDS provided the best results.
[000102] It will be apparent to those skilled in the
art that various nodifications and variations can be
made to the enbodi nents of the present invention
wi t hout departing fromthe spirit or scope of the
present invention. Thus, it is intended that the
present invention covers other nodifications and
variations of this invention within the scope of the
appended cl ai s and their equival ents.Wat is clained
is: 1. A nethod of making paper or paperboard
conprising: (a) formng a treated pulp by adding to a
paper maki ng pul p a synthetic |layered silicate, a
peptizer and at | east one polyner, the synthetic
| ayered silicate conprising a synthetic hydrous sodi um
lithium magnesiumsilicate and the at | east one
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pol ynmer conprising one or nore nmenbers of the group
consi sting of cationic polyners, nonionic polyners and
wa@ephotast c pol yners under cationic conditi onsPCEOS2008£002120
formng the treated pulp into said paper or
. paperbpard. 2. The method of claim 1, wherein the
VVhatBéagmﬁ%fﬁé | ayered silicate conprises |aponite. 3. The
nmet hod of claim1l, wherein the synthetic |ayered
silicate is added to the pul p in an amount of at |east

1. Apwgihod o@m%re&aawqwr%%ndscowﬂsm%n of pul p based
t
67 L e Rl oo ool b
layeredagiithade t @ pepizgndna atrieast mmwiymef thecsynﬁmj)iotlaybréd silicate
compridiag B SaUERIcoATARS SPPEH LD ETaIeHH Sicatan g atdeast one
polyme?BﬁmiB?{s Sﬁ% af g\gﬂ Smem rcﬁ'tl'i‘e ?F@ans&‘éﬁshﬁmgcoﬂ @xighrd

anount of from
polymeedammm@ pplytmrefs and amplumtemc @obmumsynder@atlomcmaedl@pns; and

n of pul ed, on,the dried soli ght of
Bhe orphosthiefeatad Phisns SErare! of RrkPoiu e
peptlzer conprises an inorgani c pol yphosphat e
Ee ptizer. 7. The nmethod of claim1l, wherein the

2. ey methed mﬁwmsbyvheéematb@@vuthfepw@fﬂﬁ@d sHigate eompmiges
| nI,[rret hod of claim1l, wherein the synthetic |ayered
APONi&i | i cate is added to the pulp in the formof an

aqueous dlsper3|on and wherein the dlsper3|on contains
sai d i norgani ¢ pol yphosphate peptizer in_an

3.  'the methedof claimel, mtharaindae $va *‘@Bér‘%\(%ﬁd |SH'C?F%'3f%9ﬁdﬁfiéP the
pip i g3 Rhal ol R AEEL T PR GH g b, o 1T pp based

on the died 8olids welght 9 tiehgulpc | ayer ed si I i cate in an anount
of up to about 10 wt% 10. The nethod of claim1l,
wherein the cationic polymer is present and conprises

4. The method of claim 1, wherein the synthetic layered silicate is added to the
pulp in an amount of from about 0.1 pounds to about 5.0 pounds on a dry basis, per
ton of pulp based on the dried solids weight of the pulp.

5. The method of claim 1, wherein the synthetic layered silicate is added to the
pulp in an amount of from about 0.2 pounds to about 1.0 pounds on a dry basis, per

ton of pulp based on the dried solids weight of the pulp.

6. The method of claim 1, wherein the peptizer comprises an inorganic
polyphosphate peptizer.

7. The method of claim 1, wherein the peptizer comprises tetrasodium

pyrophosphate.
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synthetic nitrogen-containing cationic polyner. 11.

The nmethod of claim 1, wherein the cationic polyner is
w@e@senticand conpri ses one or nore nenbers of PEEUNOHM2120

consi sting of cationic polyacrylam des and copol yners

t hereof; and cationic diallyldinmethylampni um chl ori de

8 Heimethed ghelain flhwhergin the synthetigdayesed sticaleds gdded to the

. er eij t he i " i . . N .
o n PREER o SR BN R TR 5By 0 R 3R i
inorganipalyphyspieté pephiesr ih@m arhopol suficieattoanainkein daicedispersion in
sol ids wei ght of the pulp. 1?, The nmethod of claiml,
the formwéﬁé%fqrr%PW%m'@egeﬁﬁ%P i'g‘epresent and i s added
to the pulp in an anount of from about 0.1 pound to
about 5 pounds on a dry basis, per ton of pulp based
9. Bine triethaolt bBdagol5, ddeveindhe aglieobe dispepsiord ¢ontains said Isydthetic
of. claim 1, wherein the catiqnig polynmer is present
'aye"eda?ﬂhcqt%"haﬂé‘&“?‘g’tloﬁé‘pﬁﬁlaﬁoph1§H"t§?munt of from about
0.2 to about 2 pounds on a dry basis, per ton of pulp
based on the dried solids weight of the pulp. 15. The
10.  Tiee hwdhod ot tlaim11 whieteinHee catiomicipsilyrgersiigueseny andecomprises a
h t?ﬁm'ﬁ in one or. nore shear stages including a final
synthelf yifogrRR-LPNEAINGE GHONUGRAYTRE pul p i s passed t hrough a
screen prior to entering a headbox of a papernmaking
apparatus. 16. The nethod of claim 15, wherein the .
1. “ﬁge yashod of glainad , whereis the icatigeicfalymerisfaresgntianglromprises

r r : : qLlicate

one or HRSEARBES 1l RS LR AOMEN IR pd BRI AL
copolyrhérs fheeedteahe datidnic ldéfldimetwiemaionidrhehoridetsaid copolymers

| ayered silicate is added to the pulp before the final
thereofhj gh shear stage and wherein the polyner is added to

the pulp after the final high shear stage. 18. A paper

or paperboard nade according to the nethod of claiml.
12.  TRe nfethag of ohlirnrg wipeinghe cationierpadymer i3 repaityanaf is added to
the pulg)llnnglr?%trr%gur!t% %[[ %%s?lal)bﬁta(s&l p%und on a dry basis, per ton of pulp

based on the dried solids weight of the pulp.

13.  The method of claim 1, wherein the cationic polymer is present and is added to
the pulp in an amount of from about 0.1 pound to about 5 pounds on a dry basis, per

ton of pulp based on the dried solids weight of the pulp.

14.  The method of claim 1, wherein the cationic polymer is present and is added to
the pulp in an amount of from about 0.2 to about 2 pounds on a dry basis, per ton of
pulp based on the dried solids weight of the pulp.

15.  The method of claim 1, further comprising shearing the pulp in one or more
shear stages including a final high shear stage in which the pulp is passed through a
. screen prior to entering a headbox of a papermaking apparatus.
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supply of a papermaking pul p, a device for feeding the
synthetic layered silicate fromthe supply of

waymshetise | ayered silicate to the supply of PCT/US2005/002120
papernaking pul p, a supply o f a retention system

- T g St BstBpreyt B Pavindt IR B gre

final hlghr!s‘he%@%ﬁa’d@é&h@@hfé%lﬁ,théiﬁﬁhtﬁeﬂ@lély@ﬁed slichterigiaddet hé the pulp
pul p into a paper or paperboard after treatnment with

after the fiealdyigh sbeacstagger ed silicate and the retention
system pol yner, wherein said retention system pol yner
is a cationic polyner, a nonionic polyner, or an

17. THEhRURId 6f ¢1iny MBI wHBEEM tepsyrinetic kyarbd siiteste i9 added to the
conbi nati ons t hereof and wherein the synthetic | ayere

pulp befare teafisaldyak ﬁh@@és@ggﬁmﬁféber@lmmmgm%aﬁ aded ‘tqq'ihﬁrﬁulp
aﬁerthgﬁggﬁ@bﬁgb%‘ét&gge and is fed to the papernaking pul p

_ n"aqueous di spersion which also

i ncl udes an inorganic polyphosphate peptizer. 20. The

apparatus of claim 19 ei n the devi ce for forn1ng
18. A ﬁéPEUPbP%Rﬁ‘FBPﬁEdeg‘aQe@C@HHJ“&%&¥ §me 128 fon with

the supply of treated pulp, a fan punp in

communi cation with the blend chest, a screen in

19. K papanhalahg cappw’ratbs cbmpiriaimgpay sppplpod synthetid ldyered silicate, a

t h
s SRR 4 e e A e o
the supgg) & sgﬁ\t tﬁ:qﬂgér)édcglhéa@@td)ﬂqeosu SHERIRY palpl 9'35upply of a

tank and the Ie chest 1 ncl udes
retentionedyistém gpodmpejr atde,vlcte)for fegding ithe tetentian sysiemdpalymer from the

bI dch 22. T t
supply Sb/STrui T Y oe i teirel PRI, i §iashleR Bt ogming
the pquMth%l ;Y@de@br%ﬂa'p@rtﬁt@a?d ftel freatmént Wity s\Eabétanlayeidd silicate
said blend chest, an inlet in conmunication with the

and thehr@a@wtmys@em refyroet Ivéierein saitrianten Fysiel PAYMes is agationic
polymeg %ﬁpp@ﬁ%&%ﬁggpp&rﬁ é‘rﬁpﬂ{:‘ce?lc% rﬁgr uh rtéé‘%n %condnilorhs or

nmor e |ners I'ning

combinBfibR$ tHicrebamd Mhetdie tirabynthstid Iwei‘aﬂshllbam c&ﬂpns‘ésrmpyﬂﬂhet:c
or paperboard made from a_ drai nefd paper web

hydroug gpdiufe ithium magnesium silicate and is fed to the papermakmg pulp in the

form of an aqueous dispersion which also includes an inorganic polyphosphate

peptizer.

20. The apparatus of claim 19, wherein the device for forming the pulp comprises a
blend chest in communication with the supply of treated pulp, a fan pump in
communication with the blend chest, a screen in communication with the fan pump,

and a head box in communication with the screen.

21. The apparatus of claim 20, wherein a supply tank is provided for holding a
supply of the pulp, and the communication between the supply tank and the blend
chest includes a refining apparatus for refining the pulp before entering the blend
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conprising a treated pulp, the treated pul p conprising
cellulosic fibers, synthetic hydrous sodiumlithium
wor@aesilem si l i cate, at | east one retention sSyRCEDNS2005/002120
pol ymer and an i norgani ¢ pol yphosphate peptizer, said
retention system polynmer conprising a cationic
chest. ol ymer, a nonionic polymer, or an anphoteric pol ymer
under cationic conditions, or conbinations thereof.

22.  The apparatus of claim 20, further comprising a white water silo, wherein the
white water silo has an inlet in communication with said blend chest, an inlet in

communication with the head box, and an outlet in communication with the fan pump.

23.  The apparatus of claim 22, further comprising one or more refiners for refining

the pulp prior to forming the pulp in the head box.

24. A paper or paperboard made from a drained paperweb, the paperweb
comprising a treated pulp, the treated pulp comprising cellulosic fibers, synthetic
hydrous sodium lithium magnesium silicate, at least one retention system polymer and
an inorganic polyphosphate peptizer, said retention system polymer comprising a
cationic polymer, a nonionic polymer, or an amphoteric polymer under cationic

conditions, or combinations thereof.
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