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demands that many paper containing products have a portion of recycled fibers contained within the
10 paper product. Thus, papermills are in a situation where the recycling of paper products is a
necessity. However, the recycling of the paper products generally requires additional processing
steps in order to lead to fibers which can be useable in paper products.
Conventional recycling of old newspapers to obtain fibers comparable to the type of fibers
used to originally make the newsprint is known in the art as "de-inking," and typically involves
15 pulping, washing, usﬁaily with surfactants, screening, solubilizing insoluble contaminants usually by
strong caustic treatments, washing, and bleaching of the fibers to counteract the yellowing effects of
caustic treatments. : ‘
Generally, the first step in conventional recycling is to separate the paper into individual
fibers with water to form a pulp slurry followed by removing ink and contaminants from the fibers
20 by a combination of various process steps, such as screening, centrifiygal cleaning, washing,
flotation, and the like. The screening and centrifugal cleaning step removes large contaminants, such
as paperclips, staples, plastics, and the like. The primary purpose of washing and flotation steps is to
solubilize and/or suspend contaminants in the water and to remove the contaminants from the water.
Surfactants and caustic agents are added to facilitate the solubilization and separation of
25  contaminants from the fibers. Once caustic agents are used, some yel!oxlving of the fibers occurs
which results in a need to bleach the fibers, The fibers are blended with, typically, virgin fibers and
. then used in the papermaking process for which the fiber properties are suitable. Recent
developments in waste paper de-inking make use of enzymes to aid in the detachment and removal of
inks from the fibers. These processes describe the use of particular types of enzymes to facilitate ink
30 removal without the negative effects of caustic treatment on brightness along with the use of
' flotation to remove the aggiomerated ink particles.
In the past, chemical additives such as cau;ﬁc agents have been added to remove organic
contaminants, known as “stickies." Stickies are generally adhesives, glues, hot melts, coatings,

coating binders, ink residues, de-inking chemicals, wood resins, rosin, and unpulped wet strength
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There are typically two main methods of removing stickies, mechanical and chemical.

Mechanical methods include screening, cleaning, washing, floating, and disperging, with each
method designed to remove a different size contaminant. Screening: typically removes larger or

25 macro stickies(>0.004 inch or 100 microns). Forward and reverse cleaners can be used. Based on
density differences using centrifugal force, forward cleaners remove contaminants heavier than

- Water and reverse cleaners remove particles lighter than water. This method'remov&e more tnacro
stickies than micro stickies. Floating removes intermediate size stickies (50-300 microns), which

are troublesome, because they're small enough to be accepted by screening and cleaning but too

30 large to be removed by washing. In disperging, the stock is thickened, passed through a device at

high temperature, pressure, and shear, which breaks organic contaminants, including stickies, into
smaller pieces,
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S hec%&tmﬁi gang Which come om aghesw&c coatings, binders, and other materials are incorporated
into the furnish during the pulping process, and will deposit on forming fabrics, press felts, dryer
fabrics, press section pick rolls, Uhle boxes, and calendar stacks { Douek, 1997). These materials

- 30 remain tacky in the papermaking process, leading to the “stickies” label (Doshi, 1997). Once the
materials are incorporated into the furnish, they are difficult to remove, since they are deformable
in nature and are often close to the specific gravity of water. These physical characteristics

present a different screening and cleaning challenge as these contaminants slip through screens
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To achieve thesc and other advantages and in accordance with the purposes of the present

invention, as embodied and broadly described herein, the present invention relates in a first aspect to a |
method to control organic contaminants present in fibers containing organic contaminants. The
‘ method involves contacting the fiber with a composition comprising at least one esterase or lipase for
30 a sufficient time and in 2 sufficient amount to control the organic contaminants present in the fiber.
The method of the present invention may find particular use with recycled fibers, such as old
corrugated containers, old newsprint, mixed office waste, or combinations thereof, The esterase or

lipase containing compositions can be introduced at any point in the processing of the fiber containing
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The cost of stickies deposition is a significant one. One source estimtes
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provi de a met hogiduR 40k @68 Seaph @GN EhE the £dak&i6S il dganic contaminants using enzymes and at

least one polymer in a 100% mixed office waste furnish.

Figure 5 is also a bar graph depicting the reduction of organic contaminants using enzymes
and at least one polymer in 2100% old comrugated container furnish.

Figure 6 is a bar graph depicting the reduction in organic contaminants using enzymes and at
least one polymer in a 100% old newsprint furnish,

In each figure, a comparison is made with a control which did not contain the enzymes or

polymer, if present, used in the present invention, but otherwise is the same for comparison purposes.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
The present invention relates to methods to control organic contaminants present in fiber

containing organic contaminants. The fiber is typically cellulose fibers and more typically are recycled
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practice of the present invention. The objectives and ot her advantages of
the present invention wll be realized and obtained by neans of the

el enents and conbinations particularly painted out in the 25 witten
description and appended clains. To achi eve these and ot her advantages and
in accordance with the purposes of the present invention, as enbodi ed and
broadl y dedwets Fert atvatiesy ¢f papen progycésas fibericpniaining praducts] sichess oldrogugated sentaingpect
to a nethqdctp %fant,fe@glpﬁgf g@mpz, GRMANMAN s SR, | &t bhfhsiorkONhakdt Ng
organi ¢ contam nants. The pethod involves contacting the fiber with a
conposi t i ot PE5iReF 8f PREC o RESPraiNes bptcalPyawataigy laqge gaaumis of orgagig copfaminants

suf fici ent vibidkBar@p@sehNinaths pipkt prlo@idts. WO Hesel 9pes BRIkt plodfetOig Mtk @ed, these
contaninantsagresqnt.i t he fiQer. T@? neéhodfof(%Fﬁﬁprgsen _invent%on may
find parti CUHEF QEATRAS, 2P RIGE Y0NS Bt & Bore, Poxge BCOF PUgEg e of 2
cont ai ner s pagEraking\wspess. Bhese vigeeid captatriigets ifvst abstattiallyorinbvedcwsesertlher eof . The
esterase or |ipase containing conpositions can be introduced at any point
in the processing of the fiber containing 15 Decenber 2004 -5 organic
contam nants, but is preferably introduced after a flotation de-inking
stage used in paper naking facilities. In a second aspect of the present
invention, there is provided a nethod of making paper or paperboard
products conprising: formng a pulp slurry conprising at |east fibers
obtained fromrecycl ed paper or paperboard; treating said fibers with a
conposition conprising at | east one esterase, |lipase, or both for a
sufficient tinme and in a sufficient anobunt to control organic contam nants
present in the fiber; and formng, in the absence of a flotation stage,
said fibers treated with said conposition into paper or paperboard
products. It is to be understood that both the foregoing general
description and the follow ng detailed description are exenplary and
explanatory only and are only intended to provide a further explanation of
the present invention, as clained. The acconpanying draw ngs, which are
incorporated in and constitute a part of this application, illustrate
several enbodi nents of the present invention and together with the witten
description, serve to explain the principles of the present invention.

BRI EF DESCRI PTI ON OF THE DRAWNGS Figure | is a bar graph depicting the
reduction in organic contam nants using enzynes in a 100% ol d newspri nt
furnish. Figure 2 is also a bar graph depicting the reduction of organic
contam nants using enzynes in a 100% nm xed office waste furnish. Figure 3
is a bar graph depicting the reduction in organic contam nants using
enzynmes in a



100% ol d corrugated container furnish. Figure 4 is a baPegiahfi 248pi cting
the reduction in organic contam nants using enzynes and at - | east one-

pol yrer a . .100% m xed of fice waste furnish. Figure 5 is also a bar graph
depi cti ngk:j"rl{"ﬂ'gﬁ &duction of organic contaninants using ReUYS914+and at | east
one polynmer in al00% ol d corrugated container furnish. Figure 6 is a bar
graph depicting the reduction in organic contam nants using enzynes and at
| east one polymer in a 100% ol d newsprint furnish. In each figure, a
conparison is nade with a control whi @h did not contain the enzymes or

pol ymer, if; I nve but, ot herwi se is the
sanme for comagﬁg‘tﬁu u%ﬁg élﬁ%%?%"ﬁ%ﬁg ﬁ%%ﬂ%ﬁé’ffbm | NVENTI ON
The present™® REPFL (prF“F‘E?“&PEQﬁQFWEﬁ’EtWWtW@)Mm@k pmegadtnmdmgimﬂﬁm nant s
present in kinbelrof sciosigzaic mmhgm@ﬁtgamh&nﬁ%marﬁh&ﬁm&& rbi8s fHlePGER denit YPI Cal 1Y
cel lul ose fih&hs,.20d r@r}[{ﬁlt{by, ically are recycled ig Decenber 2004 -5a
fibers froma vari et§/ paper products or fiber containing products, such
as ol d cdrrugat E¥f re@esescaf gherptesent OU@Yon, exkmiplesefemgariodont{r@MR incindecad of i ce

wast e ( NQ/\)knmﬁf mﬂﬁﬁﬁdﬁsﬂﬁésl"ﬁiaﬁest' B iffkte, but TRESQirdidPE Syderid ﬁgrs &9!.{%1 i ni ng

products typically contai unts of organic con m nan whi ch are
present in e%lﬁa%er ‘P J]lBClg@\esg%féwtsf fratinss 8 ifersy ik aesidisp. lginking ar e

recycl ed, tchemjeals, mogawna resim edvinpelpdd Sven stengl esient Tiabeompe dintattridihge f i bers

For ed dur |t Youd e iR ol BARSEARLAG B OGRS, 15584 0 0911 ©

cont am i f ngliI substantlawfué:ir enpved, can Severe
WO 41/ 9 %‘?Sf:’f‘fi‘j's 755 §EHY° CoBRMTAET YRR léyw't'ﬁ"fswb@feaaemﬂt gttclagsesyrqnm t he
paper maki nd)%#leee@@ebyﬂrelf haglbtes) (polyheprege) apalybytadidne, t faural &Bﬁblart bﬂﬁg w,%lneet s of
paper for @emdﬁo%nﬁfa&%%'éﬁglﬁﬂﬁalmyh r)él H(?o?lgsts refeOzI;C es afﬁ)

Nt r% Int to the

Accordi ngly, rermval of “such orgahi ontanm’n
paper maki ‘?ﬂ“b RPAYBHEN such organi c contam nants are present in fibers.
5 For purposes bif th¢ frecesr &St preiehtviawthtionthese AmN &ﬁztaﬁfna&i g8 Bnfroie@ By ani nant s

| ud d_.include, b
not 11 mtoq tgored B Tplebuls o Sl i« ShiifonsPepstidi o 1 ke,

gl ues, hot SHERESr Pé%é‘t" Pﬁ@mﬂ@@&t‘mﬂga%lﬁ'wvetmountmkonm:ﬁiedtgmkcoldmmml ng

cpem cal s, lprmdmrﬂeSﬂb&smelrcleﬁ;bo&noragdﬂlblﬁ&ﬁxhtﬁ%ﬁw%mﬁ&ﬁlﬁﬁk %Av&?me Thﬁse type
of materia a f ound in pap ai nj.ng progucts, such as
newsprint, ggglr%‘%% M%M%Bc%?\r al ner &‘gﬁgf g‘?’t ﬁ?‘&'@ﬂpﬁ?‘*’(ﬂ“ﬁf‘s PrREs s inganceTh e s
organi c corﬁllcaPﬁW%%%WﬁwmfﬁéwwWhﬁ@emﬂgdnep@vinylem&mmadnmas styrene

but adi emJe raﬂ&b&:é ,paerhﬂNtlg ﬁ&'&éé' Bl referd@ %&Pﬂﬁ%wmﬂgiu ﬁlﬁlgl@e% @c{%@%{ IO(E g%glr 2"

r ubber, ol yv acet at es VI ny

pol yvi nyI 0?[ o?nm%maggﬁlq'éﬁéﬁ%ﬁ‘%“ %FP&“"B‘PWYH%‘?‘HF ‘hetic type pol yners.
In the process 'Bfec@mpemtpne@@mwlanlmmmm;asetohm& @ bty ferHhQBitaRi fgnt S are
cont r ol | ed cBientration of esterase and/or lipase. The lipase can be derived or isolated from pancreatic

sources (e.g, pancreatic lipase) or from various fungi and/or bacteria, and/or other

25 microorganisms. Examples include, but are not limited to, triacylglyeerol acylhydrolase, and
triacyl glycerol lipase. Also, any lipase or esterase capable of hydrolyzing triglycerides to glycerol

and fatty acids can be used. Commercially available products 'c:ontajning esterase or lipase can be

. used. For instance, Buzyme® 2515 and Buzyme® 2517 can be used which are products available
from Buckman Laboratories International, Inc. Products containing such enzymes as Resinase

30 AZX, Novocor ADL, Pancreatic Lipase 250, Lipase G-1000, Greasex 50L, and Greasex 100L
products can be used in the methods of the present invention. Such products are available from

such commercial sources as Genencor and Novo Nordisk. The esterase or lipase described in U.S.

Patent Nos. 5,507,952 and 5,356,800 can be used in the present invention and these patents are

incorporated in their entirety along with any other patent publications mentioned in this



1.5 contacting the fiber containing the organic contahi REFRMEPSEI2PRA4a
conposi tion containing at [east one esterase or lipase for a sufficient
time an uf ficient anmount to control the organi t nant s

pr esent qrér)lﬂlt/%g§fl ber. The conpositions of the present sFﬁ@S%ﬁ%ﬁ preferably
di sperse or convert the organic contam pants to organi c species that do
not affect the paper naking process. For instance, the polyvinyl acetates
are preferably dispersed and/or convejted to polyvinyl alcohols, which do
not 20 affect the papernmaki ng process. This preferred manner that t he

conposi t i ongpliatih, bietoanitirch. Te e NS GA RREIRRA il y AN, Ly 4 f er ent

from col | eghi; ant s Iotu e conposi-t1on cont ai ni ng at
| east one gll:s]‘% ﬂ?gﬁg@g?%& 333’% ot h '{3?@?‘5% {jPaEEddR fhe methads e

concent r at PBTFdFveriop ae a§k‘fﬁﬁﬂ’€iﬂmﬂmlt€r foaiebthe Figanid doparsieanGpresdacin the fibev.ed Or

I sol ated f P&%ﬁﬁﬂ@ﬁlﬁﬂiﬂe&eﬁﬁ%&ﬂ&ﬁ d & fibm abBRBDHERL, lt&abhdtgﬁiog) r%rm ffr Oml Vg‘rl ous
ncl uae

fungi ard/ m Ccr oor gani SNy

but are not%‘??h 8"’38“’%{3% y}é’iﬂ Bﬁ“&@%r‘%‘fb"%ﬁ W&Pﬁflpé?g‘éﬂbwéfﬁ'ﬂ 3b°9trq Qécyl
gl ycer ol IF%Q@%OSW@Ooﬂmnﬁbeﬂrq@me or esterase capable of hydrolyzing

af L5 e Sl s g R

i nst ance, Vi ‘?t?& %ﬁﬁ%ﬁ%%)‘m‘}z@iﬂ 3b@°‘m@‘€€lﬁmplt¢nhlaWe product s

avai |l abl e b)f re&wndgucdmarln tha lpethads @f the predeinttigVeftii) @msa&t ond PRmer Pt S

cont ai NoNYadibld BN AYIRS, | cor ADL, Pancreatic Lipase
250, Li pasg 1000 Gez;%z;ﬁ@go%aﬁceﬁ%%‘@%a'?eA °“e B?‘HEFG(‘E"(“S ¢4¥dpe used in

the met hod®® 'Flb%?"é’g%*mo"Wwﬁﬁwtomwmm@&m@gawavmmee f'rom
such comeAlénalivelyouw additRnaly, ﬁe&eﬁtﬁmlyﬁ\a@lcdﬁueddé@mdr@&aﬂéﬂaﬁ ifadubiAse or

Ilpase des 5, 356, 800 can be used
in the pr eg%%egg%grnl%ﬂ anﬁgﬁ%&? ?@n?’ébea??ige% °f“'|r'}%'r°b{5§58‘t frgomiaRert hei r
entirety aPBefyctiRp ofths gsrerese Wéilpawpéhﬁﬁbprub?wferahly.dmwmm is anedr solhbtehl s 15
Decenmbes 2fiiyinel\AdQd mOR prdderddiyTd 4480H Ja%lééubﬁ Eéﬁfxﬂlo@@f suQ?’%o'i efs’ €NCE

€ use

herein. Th z i e c an such as
l'i qui d forﬁ% gdrg %/ tflg?'%qél?OP?pé%@Pg’@F@é’m? apRphme s (ERL a%dé"‘@?' | i pase
used in t hikebt FRB‘H@“Sof thepef, peledipllylt dimeghht iaowmosine  avhissidef | (RiABRIACENOUNt t O

contr ol thBAnmge»ama:méoammmoﬁen%&ﬁﬁat aldTnd T, B of ofehlRpk g0 amount s
of esterasg, | bs. per

e ar
ton of 5 dry@qﬁpm?"%ﬁg%dtf’eﬁﬁ?gfgfﬂhﬂl FP‘S%“QEJ&@?'@%‘F%S@%M 2.0, and
nost pref elemotrted intheirptingties by BBrencechersin.Rutthed, the giymeds 861 foodh iy 3. Phteiper t r eat ed.
The ester e sanshshiAAB w0 dlt HAYBheSs a{c&{xﬁ{téﬂhom %llitge%s{g/ glngomnosi ti ons
gs;gg tzgg hmlr% rfssdgg eod |ne B ®and
I NCor ,5’8?"5? Ssiddr PRBrthodaet P’é‘ie? Y5{tion sfndbe ssed ia ahyemeinhand | n t he

met hods ofprefhebbpmeise-aq rapgey efnfranoshoutatl th etsuet 10fHANdS PEABRST dBafbeRa@d, SO 10 added
to the fi bﬂéresr@f&%ﬁyﬂbrﬁ%ohmsgﬁﬁas%&o&?@&&%%%ﬂ%noquqbe a%éd[a%gﬁgpol ymer can

ositlion contalnin ®esterase or

be add
| i pase or 213 %”0‘%’(‘"“{[’%1§%Hﬂ‘§‘°taf’?1‘ésp°“‘ﬂFP°éMaf¢rV§bﬁymredaddl tionally, one or
nmore pol ymers CarpuipesenoftiBelpriserit aiventit, carfrdIBg dridBic lcbtidnMEME bkl in bt NE

b
est er ase [ t he can be added one hour or
| ess bef o(r)%wlgér %égm‘ﬁgmmf]l'rgiduc 'lgdé"rj\aso‘}““’? h@*@g{l&?ég‘@’m& reflyciyg the sigsPtt-he i ber .

Pr ef er abl ycon@qﬁléanbm reqlusing thgerumber 90dmohteof measurable particles present, and/or
reducing the tackiness of the organic contaminants. Preferably, when controlling organic

30 contaminants using the methods of the present invention, all of these reductions oceur.
Preferably, the reduction of the size of contaminant particles is by at least about 5%, more
preferably by from about 10% to about 75% as compared to when no esterase or lipase is present.
Similarly, the reduction in the number or amount of organic contaminants present in the fiber is
reduced by at least about 5%, and more preferably by from about 10% to about 75% when



15 polymer and is nore preferably a cationic water solUBPETHST ¢ART .
Exanpl es of such polynmers include, but are not linmted to, .

epi chl orghydri n\ di met hyl ani ne pol yners (EPI-DMA) and cross- |inked

sol ut i oné"%%’f*‘%'f pol ydi al | yl di methyl ammoni um chl or PERUSMADNAC) ,
DADMAC/ acryl am de copol yners, ionene polyners, and the |ike. Exanples of
I onene polyners include, but are not limted to, those set forth in U S.
Pat ent Nos. 5,681,862 and 5,575,993 bgth 20 incorporated in their
entireties by reference herein. Further, the polymers set forth in U S

Pat ent Cdﬁ‘lpﬂ%&o&ﬁ&s GAdh RGe Abe B4n ﬂ‘&t&f%&l eﬁé}g tomlp%sepak s%nthe re%u 1(hn c(y}r por at ed

inits entl{a %SS eference her ei n. met hods of
the present | nven |on OTgeR; cpmkaminant, i q{efw &Hﬁfﬁ%f’ya‘n'ﬂm fh"@f%‘r:am yofen dosage
ranges of fPeRpdbbfrontabiut 16 mblaut 75%whpoomnpeedie fibsksmmich have fidf bdeh B&keqt r €at ed,
nor e preferatg{egteﬁgeq,m@gg,out 0. 25 pounds to about 10 pounds per ton of dry
fiber tr gat ed, q.Fd nor e, preferably fromabout 1 pound to about 5 pounds
per ton of dry f %@'“W?‘@&stcéﬂam“lg(ﬁ legstiPris ¥ esase of attlset opy kpsserr bpth vavdisoon,

cont r ol | i ngeonipiganarcopti@ndti@ntomaitiosal pipéSedthent &efnich%r&ngxé&ﬁ?(ﬂ feh 87 gRRLC

cont am nant Gmiles t&@%m%"eﬁ%g%&“‘%r c&ﬁé& %hﬁﬂjé%‘!’%?“%ﬂﬁgﬁ reduci ng the

size of cont a,m nant Eart I C Y8t neasur abl e
particles pPaUzm and s iieo Thesqagditines! Wgﬂ'qﬁec@@ekﬁewetsmmfentbmemngam c
cont ami nant s. Pﬁelie&nﬁhﬂeycpmwhm cBriddidinigQt w&e%@ﬁalﬁkégorg(ﬁ?&@m BaMLS usi ng

t he met hpds; 0l '\ these reductions occur
Pref er a?)(lpy nﬁ?e&&r](gr ?‘ §§E 0 Qtt tgwsﬁ%:mw‘m(%ﬁ‘? 81%?%&?1"(”"}3’3?’% 'Pé'ryég';h'P%uby at

| east about C!S“)E‘a“ﬁ%rféw fipsr eieiningthgordagic fonteminaisouigindd %o produtonibe BERMe@s conpar ed
to when no tﬁé&st&&s’é%ﬂlp@éc&dmﬂ.ﬁzﬁ@onip&snt@ﬁs%&%@intmdu@d%&r@d& puﬁ%@%?ag%%%{,?m on in the

nunber or unt of or I ¢ cont am resent 1nt reduced
by at Ieastma?bglﬁages% %ﬁ% © ppioe l‘Eef gﬁy‘"f‘r"ﬁﬁf%ﬁ‘ﬂ‘g coPsiticys aout 75%
when 15 Deciafrdeced prirpdo W@lﬁnﬂwﬁmwﬁl&:rmus&ﬂdommm4;81nuemaaamdastb9 fibers
whi ch haye s@ﬁhngbﬁ@tﬂerweﬁ@toﬁgthw)aﬁagc&&hﬁéﬁrﬁ&cm]}xéhaQ%? G to b imQa (feJ;e feduction of
era fred °%f | east

t acki ness of thFor I c.contamnants 1S pre

about 5% & iyelypihe eqtrass d’rP%t?B%ﬁ"“!l&)%’P@ﬁiﬁam bﬂmmn conpar ed
to fibers v%htr‘?éllrwdmttpethmgtﬂpebmng the @ﬂﬁ:@ktag&\ﬂvhi&h@ﬁi&l’@&ﬂy a{nvdnmdaﬁﬁﬁlpmé The
conposi ti ongwaaRt [, ne |ipase, or
both can al sq %oﬁ?%%@&lki %tfﬁlgdrqg%% n\?%ril H%t‘ﬁ g\p@? © SFEEEL ment
cheni cal s dF "PHYFEGTER RIS 528 beb‘ﬁftc’d%@l durjnp rﬁetm!k proparalm stage ofifie S,

sol vent %, guppekiag pracessl Pisferalily, thk @dnfact 1B 6f A0 bsterasP5raBRE Yinlainite SompBitfoh €T S,

wat er, Stq’hﬂlltﬂemémn@ﬁﬂa}%%m'c&%m&nlh Lﬁ?(} @ddltlongrng%%rgdl ents can be

present in conventiona BIFRYNMEI ni ng at
| east one &&quidbysufficignt 19 ‘@ﬁ@tﬂlbﬁﬁﬂklwﬁeprwwhlt@ fibd® sucln thatosigasied or

brought i ntwnmnhﬁ%sm&iﬂd&b&:ﬂlleb%f&éﬂﬂttﬁé &g kPR f%%&'l%:ﬁ?ﬂfb@\ﬂ‘ nants in
any fashion owEQl{ ‘f L?e flg’gr cont ai ni nsg organi c

cont ani nant s oFi gl rpaﬁ °8’r#"ﬂ‘? B8 2P 4figurs,pq p Efefem‘i%@“e@@éﬁﬁse or

i pase %nt‘%ﬂl mqlmlt%bﬂmom ti ons can be introduced pr| or to the pul ping

d [f the
SLage, Gur1 0 IR Bl U Shed Tl AR 19, SH05E, il 1,

esterase or %Iﬁp? Nt ai ni ng co
pul pi ng staf %F‘E‘&nrwfﬁ"ﬁémwwﬂwﬁkmkme@stamormue&uﬂwmh as by

de-inking stage. Preferably, the esterase or lipase containing compositions are introduced after the

flotation stage’ in the papermaking process. More preferably, the esterase or lipase containing

30 compositions are introduced after the flotation stage and before the paper machine headbox. The
compositions can be added in the paper machine white water. In some papermaking processes, there
is no flotation step, such as with the recycling of OCC. Thus, the esterase or lipase containing
compositions are preferably added at or after the pulper and/or at or before the headbox. The
compositions can also be added in the paper machine white water.



15 spraying or other neans, onto the paper containi ng'pPeeRietervRPEh are
going to be introduced into the pulper. A so, or alternatively, the

est eraseyar 19§v995e cont ai ni ng conpositions can be present or introduced
into the pu during the pul pi ng stage which can be B/ ¥éhventi onal
pul pi ng technl que such as nechanical pul ping, full chemnical pulping, or
conbi nations thereof. The esterase or |ipase containing conpositions can
be introduced during the stock prepargatl on stage of. the 20 paper maki ng
process. Preferably, the contact tinme” of the esterase or |ipase containing

COMpOST L1,0n i 14 e o N e 08 F 1Dk iAo AN AN 08 5 Rgw! D

maxi m zed. Pre rabﬁll1 @he contact tinme shoul e sufficrent to control
the organic" 8 Efrﬂ' gt fier Gpntaining fhe prepic foptampraninusas besinepy fshion. sethgs by

cont ami nantisjectiereposishining e ahznye @ dipdse @inlainthg cEﬂi;ﬁi:ﬁcrnﬁhioyhe ada@ QRMALt tine is
from about gLy AR, fromahout 15 mn. to
about 4 ho mug?]gd&ﬁr%{gst prgﬁ‘ogyrdzggw oo g%%ﬂt%d%gg éeweﬁs Tgpﬁ%ﬁﬁt 2 hours.
The estera “‘B’?@‘Fﬁ?ﬂéﬁ'%ﬁ‘fﬂ&i’ﬁ%‘“ﬁ?ﬁ‘ﬁ%‘s?‘ﬁobmm@% be introduced or brought
into contact winttie hethedsfof e presend fintion mgeﬁ;@aalgﬁassaﬂmmkaﬁ,ﬁgﬁmggm; he t hi ck

stock stor nyen Al i.on orlie i nk Preferably,
the ester a?gﬁgﬁéu geggtang{ianpgg& u'(t;gao %ﬁﬁ;{ J}EBO tg}stﬁ%? Brli"slahaggpefaﬂ?“r g’b"ﬁé‘%‘g‘ WEer the
flotati on <Fage Wﬁ°§%@”ﬁﬁﬁ%ﬂ'ﬂ@ﬁ°ﬁ@%@8@ canils psed, pixtufres calbk ysed, bhsy est er ase

o[ | i paisi)g odat aiidiongs B ﬁmaﬁt&‘ahd dsRAS o@-g%sé Ehr{}rﬁdﬂéﬁdsoﬁé tfa‘?tE:oth%rd@r Q1 gt i 03 ded
st age a i eadbox e. conpositions can be adde
Qgrrtrglr o a}npoeonﬁﬁ%{s pr&sel%q in 1{1berf p ﬁm

in the paper fi'he VBB IE ng processes, there is
no flotation st’é‘rShe ngtheds O&hemfhlnteh@nxmﬁqllmgot'}hemcoﬁtammantstﬂﬂeerest erase or

| i pase contualrmmgaw@magaﬂslc&maﬁ.m&@&ﬁ R BESPRRLYin@ AlE Yafm a,% Ed;hg pul ItOﬁr
€ aaded 1 n e

and/ or at ar.e t he headbox. The Qsitjons can a

paper nach&;‘{% éemm}ﬁTﬁ?sP%igoﬂﬁé’ﬁpéwg% WSMWW‘BQM‘F19144 Me
manner in WFﬂ'@Hﬁqdheoréﬂstcefpmpeopmduptpaﬁmamm@mmon@addmmﬁalsmdmth| nt r oduced
or brought paﬂeﬂiaﬁn%?ﬁlﬁsa%nm ﬂ:éi&ﬁatfohtbﬁi e AlaBdsNhd0int BE RLAPRLGGONt @M nant s

can be in ion, such as by, injection points, pduring "ﬁe enzyme or
| i pase con@f{%‘?% O BB %"F#@%F@dh@ﬁﬁéﬂﬂ%%éﬁwmaﬁdfor usi ng
repul pabl e %ﬁgmd@ﬁle@nged@nts intocigi sticetsrod yapersusing laech icorivéndeliait lnbwn Eferalidie €St er ase
or lipase GaRn m5ol¢l¢'oﬁrmma@$t& oreylindYs ﬁ&hﬁ@%ﬁoﬁe&h{ﬁ%& gld e’sull%sntug pmttent,
IAVENti on, THe est erase or

and/ or conti nuoi‘ii rese
|i pase contHATRG E‘&%ﬁ"(ﬁ%‘l@%l’&“@%{’ﬁ meH@'WPW%ﬂS“dt“mﬂmﬁepﬂ@dmg nts or at
just orR® p@udfmmﬁngtohﬁe;pmﬁmidmgkmeﬂsambﬁdadmkﬂépﬁdﬁkh&vhﬂﬁﬂn nore than one

type of esteraseQlesli énﬁonc\gﬂtbglﬂﬁ{h@rgc]%gﬁ?%ilﬁgel Ppo%mcg?n : “SECL m xtures

can be used, or any other variations “SoREe¥F er ase or

| i pase is |"ﬁet“F1"6‘(5‘th@EF°‘¥ﬁ‘%ﬁﬁé’ff"%ﬁ%ﬁﬂ"ﬂ\‘i"‘brder to 10 control organic
contam nants present in fibers having organic contam nants. In the nethods
of the pr ew‘%enti on, the controlling of the organic contam nants
present in tibers having organic contam nants can be incorporated into any
paper me®i ng opeP@Eplgd=2 Typical |y, the remaining aspects of. the papermaki ng

operation as lsmmvmﬁ%lxsmsmﬁdﬁsldﬁ&m@cﬂ&%a{ &suttﬁ@ﬂa@%ld%%@:.dpdn{' order to
f orm paper L9 gcts °ﬁé§ t he conventiopal additive materials used with IS

paper maki ng purps G %"ﬂ%‘ﬁd ‘fi’f’t@‘ﬂﬂ?‘ﬁﬁsl"B'ﬁ‘“?f’aﬁr‘?"ﬁé“'lﬁ§‘E‘d‘a‘h§3PRﬂEF‘F‘d¥?\ t he

present i n\egbpit 5% by weight consistency of fibers or solids. This stock was then diluted to 2 1% by weight
' consistency and heated to approximately 50 to 60° C. 1,000 milliliter samples of the dilute stock
30 were then placed on a hot plate to maintain the 50 to 60° C temperature and the dilute stock was
mixed at a constant rate of approximately 100-150 rpm. Then, 0.05 to about 0.5 Ibs. of enzyme per
ton of dry fiber was added to the furnish and the samples were mixed for 1 to 2 hours.
The samples were then diluted to 10 liters by introducing water and then these samples were
screened through a Pulmac Masterscreen using a 0.004 inch screen. The contaminants collected on



Cont i nuous or non-continuous paper maki ng nmachi nes canﬁ‘ﬂ%‘??”&%ﬁ@g?‘f aqueous
suspensions of fibers and other ingredients into dry sheets-.of paper using:
such conygdeesyg! | y known operations which involve Fourdrinier machines or
cyl i nder nac |nes or other papermaking devices. SubseqUeMtS0I4HaLt nents of
the sheets of paper to achieve the desired characteristics such as nachi ne
cal endering 20 and/or coating of the papersheets and the |ike can al so be
used in the present invention. The present invention will be further
clarified by the foll ow ng exanpl es, Wi ch are intended to be purely
exenplary o sent. i nvent LES 25 Exanples 1-3 In each of
the fol | ow %egiggpa%l? £ &y mﬁ@ﬁlé}ga&HI%PP@WR“V@§WP%@PWW'BF®“news print
m xed of fi cB# \?Hé’?@?‘%?w@th?ﬂewmwmmapmmorMu@b&mmed3£°mm amll

and had appdt@xytesiae ef 10,00 pst Orhélldp iter W46 A f aolsipers or
solids. This_stoc ps F p éa\éﬁéd%an&i?é‘éﬁoﬁr&%f‘%}c{)ﬁgl s%eﬁcy and

heated to a%?gr\’gggl%gﬁvmgﬁlqumgé‘tl@ed eapst With I@P%‘Q@?ﬁ@ﬁwg@sﬂn&ﬁm he dilute
st ock 30° wetlécorrheatad ¢ohtaipesithofmish ifet bepl atated ivas ﬂ?@dcdﬁs%ﬁhb&&lﬁttﬁ@:d&éa vﬁQ C

t enper at ur e; ikl dye NEned ) 0

appr oxi mat eI l((i)% 3 g:g Ia%ih&@isﬁwﬁi&m‘é’%%md@uh‘&%ﬁ{s wglné orb diy a‘H%’Fﬁé per ton
of dry fibef \%@ DG R et WWP@Hf%s?&cﬂ?@m@m@wmmmmf or | to 2

hours. The imagtphaiygerwhicteis sifnidan tocki flatbbedanhe@. lﬂ@nes!eleiaﬁiﬁlss RéindsB KR 0RduREs Wat er and
then these g3 It t erscreen using a
8 TR 0 2511 R 180l 1P o e ABESRBIsE 57 Sobphs vio

0. 004 |nch SCreen. e contam nants col e on
01/ 9857¢ Pé??’lﬂs‘@ff‘iagmforth@%bﬂwmoéﬁuzm@%@?@smea@dthmoam@lbem A cl ean

pi ece of fldﬂBEymmpﬂv wﬁﬁﬁedﬂ&r&!gﬁn@mo}obgﬁneffoﬁﬁgﬁm@%iG«%tdfs&r}or?)d}i’lﬂﬁﬁtd bo: h3000
pi eces wer on a ress an essed for 3 mnutes a

F (135 Q) e“é'{" g%’%&@‘i’ﬁ 'f“"l‘d“"%%%r“b ﬁf@%ﬁw fpryulated Pk cqpesitiopeel ed of f
and the anﬂﬁﬁﬁ?mwm‘mbmﬁifl% epyith b Xhelcaholptharglate €Christsiha g10A Ravidpt | Max

Fl at bed Scaﬂdllﬂff emyléﬁefbxfaﬁsgaﬁtwd@ Pt S0LinB 1468099 b | d
corrugaf.ed con |1r,1t_g“stj B‘%ﬁtfur ni sh after bei ngﬁtggg@%igﬂﬂmﬁ%%wgg%gd as
descri bed by Ved® 't h a bl ack dye. The black dye is such that the
organi ¢ cont anmi ﬁ@rms‘t&mﬂctfnﬁthW b3 tuddlearelyompanddli 16 b ChltgBwhegeft the da@m apart

for measur &imeaéf&h&n@éa'aﬁméw&fﬂfa&g&%e .?;%rﬂéf%ﬂ Lhug neasured using
an inage gﬁglﬁzer whi.ch is SI?TI | ar tgtngg at egtﬁédztgl#%é‘rmmh As faﬁ%e

exanpl es, RE HREROUK of pom preanic qontaraipants; °ht%°‘%ﬁz?ﬁéﬁlﬁ%&1@mds~has@d for MOW
and OCC. Nostegas€or lipa®icontdining reomhabideh waau@d.am Alin thédt 1dn0ad] 1A m&ldbd oS used for
the ONRyg 1. - N A | bs/ton of
Buzyrre(ro) 517?%@@32%@?1 %%f%ﬁ %H%%%ﬁaﬂfﬁ?gr/n}mvﬁggﬁmﬂﬂ was used
for ONP. EZRFE Msinesspf fﬁ*&%ﬁ of gERsnic paramisents by dpige ot than $0% byeweithty fi ber

treated. Thehus the prdeatimvehtifDas qoiReREdtitd 18 FedudR ShePHORAS ¥ coffartini@ igOOut  5-10%
enzyme Wt qbgg&%ﬁgg%% \%JBQ%%% %t eR(Chrl stalnol 1 107 having 7 nols of

et hyl ene oxi de) 90 and 40-50% propyl ene gl ycol and the
bal ance 15 water, all percents by weight. The results are set forth in
Fi gur essl- 3 andeamgessionpared to a Control wherein the sane

_ In these examples, the testing procedure of Examples 1-3 was followed except a polymer
was added to the fumish. In particular, 2 polymer was added one hour after the enzyme was added
“ and then mixed for 15 minutes before testing.
The results are set forth in Figures 4-6 and are compared to a Control wherein the same
30 procedixre as described above was followed except no enzyme was added to the fumnish. As can be
seen, the amount of ppm organic contaminants or “stickies™ was significantly reduced when the.
esterase or lipase along with the introduction of at least one polymer were used. In fact, in most
cases, the method of the present-invention reduced the amount of the organic contaminants by at

least 40% and in some cases on the order of reducing the ppms by well over 50%. In addition, in



procedure as described above was fol | oned except no ehzDReeRE 288%ed to the
furnish. As can be seen, the anmount of ppm organic contam nants or
"sticki gﬁ;m\%__f”si gnificantly reduced when the esterase or |ipase

contai ning conposition was used. In fact, in nmost instEHEPYI e et hod of
the 20 present invention reduced the anount of organic contam nants by at
| east 20% by weight, and in sonme instances reduced the anopunt of organic
contam nants by 40% or nore than SOZ by weight. Thus, the present
invention was quite effective in red %i ng the amount of organic

cont am NangSuphde théd @QR Al i Gzgid 0, ' ntam nants. 25 Exanpl es
4-6 I'n the§ep_ex“%rrp&|e%§fiu§?he t'gés‘?:anng prggréed%ggmg%]@grﬁ‘) r%,géh O3 MERE ol | owed
except a pof§ifer Kippared Bdbedse of o enzrmsraione ps shown ip aprefating Bigures a-3pwthyner was
added one Figates 4af The BUEZVIME® DIV Was Medducedlitl @amoai O 4 fb0ks Pari@ds dPfivedia M NuUt es

bef ore tesg) y re. se h.Ln Fi -6 and_ are conpared
to a Cont r%*a&%ﬁé@%ﬁ 4&&%@%@'&@ °%r%§?§9§%‘1 %‘&‘@%@%@H "3 Has f ol | owed
except ™o &PPEgdsEeriea of dnicftterdnd 19 pounds Hetenvi g fibeAsspedtimetbe  seen, the amount of
pptm or gani ¢ ?:_Omt Bmﬂﬁllaﬂtaﬁsh@@n i'hsizghﬁls,!ﬁ{ﬁuﬂﬁ&@is@f‘%ﬁiﬁ?@%&&/ﬂ%Eﬂauo?efg' }Nhen the.
esterase of ase al.ong wi intr ion of at |east one polymer were
used. In f%’(‘:‘?d,s%?rﬁlmr?gg %geéﬁgc{a@?wfﬁga%?fm%t%g 39f BYEHPC® 503V sk on r educed
t he anount inwfducedias a geghht Rourioper tonpiivigrfibe adsl/l 0@bundsl pera@tor & YibearepedtiNels OME  Cases

on the order Offishif i rikBect (B BxAApESs, R¥udWe bl Fi Bupd! g in 15
O Bl BRI, Pl i 1%5:3%%“?tn°%ta%§§’%®r9§’s’ul ts with
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t he usgg of "% “%W °“%1\‘5cfﬁé'}ds?‘H@Pé’f%%gbeha"ﬁ%’%?bmﬁﬁﬁ’ﬂéﬂ?mﬁw?‘\4 ppm

"sti cki es"BAEL.OS@HpH e introdutddat argte oftifS pbinds perntanaTery dib® el 338unddRMn 4N Cconpari ng
Fi gures 1-@ynbet dspecilegur es 4-6. The BUZYME(r) 2517 was introduced in an
amount of 2 poTnd per ton of d{%_fiber in Exanple 4 (Figure 4) and the
conbi nati on of "3 Bt toythiesg skil ‘“ﬁBPE%("F‘)"“%M%%‘FS@ wddignsgenbes 2 pounds
per ton ofmaleyo the dpbedingent oflibe jpeasenm Renfirwitheun depdrtindriymitheldpirit srepestilevel y. In
Exanpl g5 5, 4 [ : [ 1) 2517 was.Lntrodyced at a
rate of 1. %@53&%@'_ p@lr’%’:%tg%ﬁ_{{c??d“gF‘?‘%ﬁﬁ%ﬁ%ﬁg‘%&h"é"’%& il H‘g’{'gli%“r?nso?n%BUZYNE( r)
2517 and BOFIeRS(of thisdeystionprpyided they pogg witkip the soope of sheappshded clsmpandilts per ton of
dry fiber enislaléh® pounds per ton of dry fiber respectively. Finally, with
respect to Exanple 6, as shown in Figure 6, the anount of BUZYME(r) 2517
10 introduced was about 1.5 pounds per ton of dry fiber and the conbination
of BUZYME(r) 2517 and BUFLOC(r) 5031 were introduced at a rate of 1.5
pounds per ton of dry fiber and 3 pounds per ton of dry fiber
respectively. It will be apparent to those stalled in the art that various
nodi fications and variations can be nade to the enbodi nents of the present
i nvention without departing fromthe spirit or scope of the .15 present
invention. Thus, it is intended that the present invention covers other
nodi fications and variations of this invention provided they cone within
the scope of the appended clains and their equival ents.




15 December 2004 WO 01/98579 PCTIUSO /19144 -12 WHAT 15Pesembergegt |1s: 1. A
met hod to control organic contamnants present in fibers containing organic
cont am nprising contacting said fibers with a conposition

conpri siqﬁg%g?sgﬁeast one esterase, 5lipase, or both foPCHUSUPIHient tine
and in a sufficient amount to control the organic contam nants present in
the fiber. 2. The nethod of claiml1, wherein said fibers containing organic
contam nants is recycled fiber. 3.Thg,nethod of claim1, wherein said
fibers containing organic contam nants conprises fibers fromold corrugated
cont ai ner s wHO¥S dbemeptidod of claim 1, wherein said fibers containing
organi ¢ contam )?anti oy rrthi ses fibers fromold newsprint or old newspapers.
5. The method of cl AT, ‘WAGFY;oFFUG PORtapinas Breseqiip Lot prytaining qsrés

cont am nantNAEEREs jomprising pdpieting faidditrrnwithactompdsiticeconpissing at 165t ofd eted®f hod of
claim1, WnKes€bnbotdhith SGHBRR Sind 4nd T LOFRLI one. esterase. 157. The
met hod qf clpd;?m % wher ei n gfgié%jnggorrposﬁt?'gﬁmg%ﬁkb"rl segsor%fucf"é’gg‘tmzsne | i pase.
8. The nmét hSE?seBti’"tT m |, wherein the organic contam nants are at |east
control | ed by reducifiegmdtio ofnisitin, widreirD 5afbess ARLIRITHRAR SnliGSERl i n the
fiber. 9. ‘ggfaegﬁgepod of claim1, wherein the organic contam nants are at

| east controlled by reduci n% the size of the organic contam nants present
in the fibers. 32010TreTHehorett (riMm &f Wherelsi $9jd1 fibepshesniaining torgenio raymamingnts

cont am nanteupdseefiteis fibf ald tongiil e@tain@él by reduci ng the tackiness of the
fibers,;gstage. 1,1. Th d.of.claim1, rein sajd conposition is

i nt r oduced pr i‘(])4f to%héen%%ﬂpgioﬁgéaﬁ .z’rﬁ*émﬁ'e?ahqc;gbe@f RPN BRI RS RRINNSS aj
conposi t i oRPRPEses fhers e eld sewdprior s gld pewsmabeps- ng 25st age.  13. The nmethod of claim
1, wherein sai &. CONMPRSitho@Nofichint 1] WRAHCESH Hbks Elﬂmﬂfngro}g%?%c&%%n% a stock

preparatio a0 14 The thod of claim1l, wherein said conposition is
i nt roducedgoé'ﬁgter a %Pgﬂoﬁce a de-inking stage. 30'15. The net hod of
claim1, whereifn s aF ¢ Mebpd glaimi 1owheiein sdidrompaisioechmprisegnleanmeiaternaf  f r om about
0.005 o about 7. 0 iléShetfit ki, WSk dickanflickiol bohffices o flas DS 0T OF Claim
1, wherein SalquO oSi L1 .S n.confact wth the fibers for a tinme of
from about 1 mi‘hute eéneglgng {Clan ];,'Brtﬁregn'ﬂze organic contaminants are at least contro]led by

reducing the amount of organic contaminants present in the fiber,

9. The method of claim 1, wherein the organic contaminants are at least controlled by
reducing the size of the organic contaminants present in the fibers.
20 10.  The method of claim 1, wherein the organic contaminants are at least controlied by
reducing the tackiness of the fibers,
11. The method of claim 1, wherein said composition is introduced prior to a pulping
stage.
12, The method of claim 1, wherein said composition is introduced during a pulping
25  stage. '
13. The method of claim 1, wherein said composition is introduced durin-g or right
" before a stock preparation stage.
g 14. The method of claim 1, wherein said composition is introduced after a flotation or 2
de-inking stage.
30 ‘15, The method of claim 1, wherein said composition is introduced in an amount of

from about 0.005 to about 4.0 Ibs. per ton based on dry fiber.

16. The method of claim 1, wherein said composition is in contact with the fibers for 2
time of from about 1 minute to about 8 hours.



15 Decenber 2004 WD 01/98579 PCT/US01/19144 -13 17. TheDResRbY <MP4claim 1,
further conmprising formng said fibers into paper or paperboard products.
18. The of claim1, wherein said esterase or |ipase present in said
conp05|wﬁgﬁnggg at | east one pancreatic |lipase or a I‘%&@@’@Hﬂhined from at
| east one m croorganism 5 19. The nethod of claim11, further conprising
contacting said fibers with a conposition conprising at |east one polyner.
20. The method of claim 19, wherein_gpid at |east one polymer is a water
soluble cationic polyner. 21. The nethod of claim1l, wherein said

conposi tion funtherTieofftiod S£ skt 1, | f@h&t cofPBing 1Ot N Bibers Ao agg}e et hod of
claim 4, m§$£$ﬁﬁp ﬁ at | east one polyner is a vat er - sol Ubl & cati oni c

pol ymer. met hod of claim 19, wherein said polyner is introduced at
about the sanelflné“wa§m§hﬁ@m@§tEMH%@méﬂmhﬁpaéwmemﬁmﬁﬁmdlbawmm&umiof clai m
19, wherei taawdnewwmpas&rhma;emmmagtmohm,wod#amg said esterase or
l'i pase. §25. The, met.pod o m“§lalqug wherein said i's introduced
before int rodu0| ng s Tra %frw"i'ﬁ"ﬁ&gscé?“ta‘“‘%sa‘dﬂbﬁw‘I‘iéaf’%’f’s‘tr?al ting paper
or paperboﬁWﬂ“wﬂﬁg@%@@P@wwmrlS|ng 20 formng a pulp slurry conprising at

| east fibers om ai NBE BT @Y G, %erBﬁQQH aOfeast Qﬁgﬁggﬁa}srgmmﬁ o %f eat | ng sai d
fibers wth,. q§F05|t|on conprising at |east on er ase

both for gﬂFP? %nt tine and in a sufficient anpunt to control organlc
cont ami nants pReserithe imathtéde clafi hevhreim Bl mpbsitfolifidger chribritd & 1@3sgRce of a
flotathen ghpage, said fibers treated with said conposition into paper or
paper board products. 27, -The nethod of claim 26, wherein said recycled
paper or paper%%ardn¥§mﬂﬂﬁfd%%ﬂW@gﬁ@@@aﬂ@ﬁhaPH@W@HSQSMH§ﬂ®hmﬁmhod of claim
1, wherei npolymerd conposition is introduced prior to the paper 30 machine
heatbox. 29" The Mohaddle GLAN Aot I8 Sl SAh e SISl e ML OO

in the paper nmachin
as said esterase or lipase.

15 24. The method of claim 19, wherein said polymer is introduced after introducing said
esterase or lipase, :

25. The methed of claim 19, wherein said polymer is introduced before introducing said

esterase or lipase,
. 26, A method of making paper or paperboard products comprising;
20 forming a pulp slurry comprising at least fibers obtained from recycled paper or
paperboard; i -

treating said fibers with a composition comprising at least one esterase, lipase, or
both for a sufficient time and in a sufficient amount to controt organic contaminants present in the
fiber; and
25 forming, in the absence of a flotation stage, said fibers treated with said’ composition
into paper or paperboard products.
: 27. The method of claim 26, wherein said recycled paper or paperboard is old
corrugated containers.

28, The method of claim 1, wherein said composition is introduced prior to the paper
30  machine headbox.

29.  The method of claim 1, wherein said composition is introduced in the paper
machine white water,





