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S (57) Abstract: Methods 1o controf organic contaminants in fibers are described. One method involves contacting the fibers with a

compasition conlaining at lcast one esterase or lipasc or hoth for a suflicient Bme and in a sulficient amount o control the organic
contaminants present in the fibers, Preferably, the fibers are recycled fibers originating from a variety of sources such as old cor-

. % rugated containers, old newsprint, mixed office waste, and the like. Resulling paper products formed from the processed Rbers are
also described as well as methods 1o make them.
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rel ate ely I QREeSSes and. nore particul arl tes to

cont I’OiiFl n%aggrlgpe organl ETRE NG Rahiiyatisp é‘g‘gﬁtthel Heydias PBPW%W@%S Bf fi bers
used to nafesespapEoweysr, the mivbling of thy pesr wéduéts peerallycreduingsildiipngd peeksdiigs .

Convent i onaéps[ne,ﬁupthiegggomjm%fg,m%eamﬂw;m&ch as oI d new print, old
corrugat ed |ner$ aﬁ\? Pﬁ of fice waste 1s an ortant aspect of
papermills tod;%? nyeeed sovsingiof of ﬁ%‘ﬁ?ﬂ&?ﬁ%&%ﬁ&??ﬁ%ﬁab teeEfibesont ai ni ng
product s hmtoaprpmﬂbumhatlﬁnmmblbwmmbémsmammaﬂu‘ngﬁm&phmw ilaRes1 0 paper
products Thlising, RARRY, Bhuduly ﬁnt@t{uﬁ'ac!aﬂls @créuhﬁ@chﬁbﬁgnm{uﬁfm%mrnﬁw&uahynlgo()f paper

products I%@ necessm‘%/ HO the recyclin aper duct s
general |y %?P%‘é“"ﬁ%‘ﬁ? o] %”ﬁ' E?E“@E‘gf’fr’r?f ﬁbﬁ‘ﬁé’rﬁ’ﬁ“"?ﬁ“‘é‘ﬁdép"‘ﬁéeﬁfe@&ﬁ to fibers
whi ch. cancabstictreagaebbs.e | n paper products. Conventi onal recycl ing of old
newspapers to Qﬂh@iﬂ? thd & step GOIRALRR Ec);cﬁng Y steeéggtﬁ) paper m?oriﬁdividual )

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, dp—inking chemicals, wood resins, rosin, and unpulped wet strength



used to originally make the newsprint is known in thel&Pecember@d04 nking, "
and typically involves 15 pul ping, washing, usually with surfactants;
Screeni ngyo &@gsidi | 1 zi ng i nsol ubl e contam nants usual | yPé)%/ ﬁﬁflfi@? caustic
treatments, washi ng, and bl eaching of the fibers to counterac he

yel | owi ng effects of caustic treatments. Generally, the first step in
conventional recycling is to separate the paper into individual fibers
with water to forma pulp slurry follgwed by renoving ink and contaninants
fromthe fibers 20 by a conbination of various process steps, such as
screeni ng, tawtthat fypigally are bresam imitgthe masdabmg;pycfeaonagelogﬂm Riehikl€ nhpicki§. The

screeni ng ames Iar e cont ani nants such
g t 6ERkibved HQMh%@aﬂﬁtﬂgson (fdaﬁfe J%F-P bgeﬂ i S

as papercl i staples, plastics, a Wﬁ?ﬁse of

washi ng andﬁ?ﬁ’f'zo‘fﬁfl Bt @f“gﬂ%ﬂ‘f’@wrﬁ‘“@@l‘ﬂﬂ?w tzéie‘ahmpm msﬁhp;dp@nénmrsucam nants in
t he wat er a?rsﬁntc@omaanmmanmheeméaﬂbmmtrﬁnﬁlryma:ﬁﬁaryyvat Surfactants and
caustic @gents are a f te t sol tlon and separation of
25 cont am nant s fromdafta bggerle&g{eiesgébﬁgtl g §' #@r?@fcep'lf?@d’rg@ﬁne

yel | owi ng of® Yrigls feynd dg 5?%’6‘3: mrer syspimschickiessiavg & blomi rnga @€ chelti ireaoh t he
fibers. Thed:ffarémﬂ@reasrﬁtdahm&n&&nt dpon a,yauncpaJ,thox,of aae Etak.& fréng&gamam then

used in theyp ng . RIOC 0 properties are
sui t abl e. Rec%ﬁfaliﬁgg%fé%o ehoncaﬁ &%@? fa 5‘55@? SH%‘“‘T‘nkl ng make use of enzymes

toaidin the d@f‘a&'mff {Eerd coréairpmarly cofpormk thatf wiemrdphipedS in heyae ffldese

processes okﬂ@tsrbeb(ﬁmetslﬂauddsl&cﬁfed Q@ﬁnsMHéyaﬁavE)éPﬁényon aeﬁg%r@f?eregxf) faC| litate ink

30 renoval %l&e@oeaghl}a "(13 : %.? of .caustic treatmnen r| ght ness
along with t ¥ g o‘f rf’%eﬁ's‘tcfj SP‘E??BQ@‘?"I‘F@%@?‘S‘HW&’P@EIW'W“&art| cl es.

use O
In the pastadhesiiesniat meltsardeling bindss, iskichidues deisiigtchaniaBpnios rehasyﬁmhqﬂm added to

renove Or gadnd Get s&&BH N M S ki es eneral ly
adhesi ves, %I Ues ot melts, m%l%g?:ﬁgwgé fou?%gt&h&ﬁ%chmds e, ea'ﬁ’f? 'r“% dues,
de-i nki ng ch&rFELP %W%@g?'ﬁ@mr%ﬂeﬂ asawesamﬁmwgﬁedum tagg, cengrh 15

Decenbels 20@UiumEbaa®8579 PCT/ USO1/ 19144 -2 resins t hat typically are
present wth th%ﬂﬁﬂx@@%po&&nl?n%c nggﬁ&?%b Th‘%;.?_ees tflrﬁg Q{“ﬁég‘%%am nants typically

nmust be rem)ﬁ\f'ed in substanti al quan e VD toprobiemact * t he
subsequent P38 BELpdfyeaks prpsroom tFH%F drvgrsecgipnpryaks, holebeshier defeicts, ahdldigtpdigoer maki ng

i ndustry tc;oumv'éhesqodepnew i@ iskaied ﬁ:ebldfnﬂllaa&% a%@ah‘car@&%ﬁl'o?d&ﬂﬂké‘y@aﬂﬁ”t s in
mor e ef f ectyny QA REEANI N St.i ckies™ can be
general |y descri bed(age\sé h%sg%ge“&rﬁateg % ovﬁbﬁjacm'x'ﬁwé%ﬁsémﬁ?lﬁdﬁfhﬁ USvatpi al s found
in recy’coly e KpEE %lsqsbestWE!"ilec R‘ieE@alh‘a% reodbgtion dbssen ngevted fmarerihls,iang  poi Nt S
and di f f ercemimetlegipRi®. of tacki ness dependent upon the conposition of the

stickies. Tenpe concentration, size, and conposition can affect
the tackiness ofﬁﬁléﬁ!fI ﬂpw‘y %Wﬂl“&&"%& &smoying, shickles, eehanical and fhemisshponent s

t hat when rl‘éfﬁ'aﬂnﬁédnqﬂwdﬂr indyde |saeching eteaning) wishmpt fhatng CaaBissddigk RS eaciRecycl ed

furni shes ﬁ‘ﬁ)ho@aéé%n@&o RoRRYe Adident! Q%S Bntdhihiine SRl n%égsﬁ remOVStlarctl:( les, each
havi ng J.t rags grl St &S Sources of Stick nﬁ émy of the
f ol | owiNng: > madfd siic e3(3' 04 inch or 100 microns). Forward and reverse cleanerscanbeused. 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,



adhesi ves, hot nelts, coating binders, ink residues, HeParamRer@ResHi cal s,
wood resins, rosin, pitch, and wet strength resins. The -actual tacky-
deposits found on paper machines may be a conbi nation of several of these
or gani c YOM* & nants as wel | as inorganic particles sPEHUS/M®Hfc  clay, or
15 cal cium carbonate. Stickies deposit on machine surfaces, fabrics, wres,
felts, and rolls and |lead to problens such as wet end breaks, pressroom
breaks, dryer section breaks, holes, gsheet defects, and high dirt counts.
These deposits and associ ated problens |ead to a significant anmount of
downti me year | Wariout bRemicaiShetiods ol tleGkdd© For1RRanRe BpaGfidalidiBdRveR fieqer 500
million doél%?aﬂ&jog#gg%%l%l imgrst he U.S., when, FO considering the cost of

downt i me, chém cal costs, "pro L% BRretnisoreticles popsed oappderiie aickisg less and

cust oner cBi Ridispessionhispereantsswfaetynt and bdixents we used formakedibiesd smatiér, r enoVi ng
sticki es, nechanfitadbn, &R GkE ) Leal 0 incl ud creeni ng,
cl eani ng, vg?shi g‘ﬂ{ 11f Icgagi n??ﬂaﬁgé%di tgE‘%?g‘%ﬂéﬁé\mpﬁﬁggda%ﬁonw%{ehs@glb%esi gned to
renove a dPPFER &fiteh 7D shares it Wrstickipy 1o Sispasssifng . ardjspereant i yddedfimsites | ar ger or
25 macro steiwkihesifendhe Qidkitsnadthenn caidfic polyeredR Sided tFRIMALiedHh ha¥&s se cl eaners
can be usegy; ; "}ﬁaﬁ“f usi.ng, centrifugal force, forward
cl eaners re lth\?gsgﬁglr??'ghn% Lﬁgﬁtsdés (_aa\iis‘g_rﬁﬁt'?’%ﬁ%wvvﬂ?lg?maﬁ%é'f’5’\9 SEYEFEaner s
renove par T hapapsr grehar legssusreptblatestickiesh s et hod renpves nore macro
stickies than Mhefaoorat dpprieict o rediive aickingis RERGRY 88 shicile ARG B Sockiphp Sti ckies
(50-30Qqy m £L.0 L&D troubl esonme, because they're small enough to
be accg%t eﬁ%%?%%?‘é@fﬁ%éw%ﬁl%l u ﬁ'}eﬁtgwbrﬁ Y 5™ T“é'?ﬁg”tws‘gg?%?mved by
washi ng. | refedyingstiskivgshoyidke dispermadeithes mephienikallyi ecbhenyenlls &d fixditatighibea devi ce at
hi gh t enpedoaliatit @n bpdemaiWiR the gidd, shear, whi ch breaks organi c contam nants,

I ncluding stickjes,. .| ...shal | e i eces,, 15 Dec er 2004 WD 01/98579
PCT/ US01/ 191446-"%‘ 5,00 oS pestible B SRR o T st P Hefetance, in
paci fi cat i n disperadimaghagically.,chemtioaly; or byaisiag a cowbiriationiof the tvgafice dis@isydrer s, and

ot her LROr@aftieCadiioh tCdBBizPth@e Pafiks iPmERRHARs AR 1l bekiues LSS met aCky. In
di spersi ogbmgkss‘%ﬁrs%gt Sio %,térfatct ants, and solvents are used to nake
stickies smaller. bfn Pt 8‘?’?? the stickies are attached to the paper sheet
by using a cat Mstsugngead eontralipg stfvkies in § ragyrlied ipeer maviofaciiving gebeesciasuigsyst 0 t he

Sti cki er. deeh SHSIRAES € Vaiifon intecydedPaRP §lafigbhd ind cBANE fodkdst AL ah@int freUUCE the
size of th tickies ga?egmtmh%@r}}a cationic polyner is used Fo T1x the

stickies onafS% PR RO thp 5 RWR Prodyced e 4ok gonfributing factgrs dhabmakant s

sol vent%, thinehaliange qverl maedificeltweddddass. (B and Pier Pol B6okE 2600). NEHER Sartahiéhs paper

machi ne | g8 GRPIE BhdntoPsiSibids Glsd ch.to.renove.
stickies :f? ﬁg&lﬁiegé t he sttoi ;c:%i %251 ﬁf‘%‘ﬂﬁﬁ‘ %ﬂﬁgﬁ;sst%g'c%&g{sg% hti tg?sga, so t hat
the mecharfP&F % &L Mieny sl U IAERE RUATITeRtEm Oe massostickiey are ofierk femgved g

possi bl e. rieEmicallya HowsvenaiditiortaigtrGies 6ktheSretiiad deah behkSRE 25 Bigh Ridtsher

mechani cal JOMSiS%Fle? nﬁmp&qh-LJeer?‘mfathl, %n%gpérorejgcrg ?atgs,l al%g rdiﬁ‘erential pressure control

25  problems will facilitate the acceptance of formed macrostickies (Gallagher, 1997). Macrostickies

are defined as stickies that are retained on a 0.10 mm screen plate (Heise, 1998). These

- contaminants which come from adhesives, 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



so that it can be sent out with the sheet. Once as nahyDsgsralar&804s
possi bl e are renoved nechanically, the rest have in the past been

di spersed nechanically, chemically, or by using a conbination of the two.
Once di spevpsashy 15 polymer addition to stabilize the;gr'g%hgﬁhes in their
smal | est state has been used, so that the particles w e retained on
the sheet. Measuring and controlling stickies in a recycl ed paper
manuf act uri ng process has al ways been a challenge. Variations in recycled
paper quality and the trend to increase the amount of waste paper

I ncorporated into each ton of pulp produced are each contributing factors
that nmake 39 RS Sehely E9fchat preresigmedtogilibwi vaiter bndt fibeaBcbe @s@pted. Pihed and Paper

Fact Book, ccd@Q@ce of AR &kt ayaumbﬁ&@&ma%lﬁﬁm&riﬁdmgﬁ%&&e&ﬁg Afunt of stickies
that are ent erlﬂgn?“ﬁgcllelm"is s‘ystemtroubl esone: ce t ge stickier are in

the system the |arger COmtaniHaMesY gy dPraetons Preery and do smevemeseef r enoved
nechani cal g mapjasiiekiesy the aeidining onadstickies emy @suso probliss, scmeeibnRdof beaner banks

such asshi gfarobtiékiBd, SldkiesHRNIShiSH SAEY.1 ml P& ehd s SEkeen. dil ution . inproper
reject rates, aﬂfﬂ1 differential pr Ieg‘%sntrjg?ré&’c%me%{}f’ﬁ’ﬁgmﬁ%%ﬁggﬁﬁmwc‘qfs facilitate

the accept Shce” of o SPREP L mactine apq quto falmg|sprfgrs @Poshi 997)) Milegiclisst | cki es |
are defi nede agt mehlaklieps bhnis theyerenth andlP Holvend thby e HRRRESE NN M2t € (Hel se,

1998) . ThesBermOAMHpRIAsD fin WM cfolicki J(;EﬁnJaﬁ%m adhesi ves, coatings, binders,
and ot her rrater'hals are |ncorporate Into the furnish during the pul ping

process, and wilf “gelh Sk dsppsition ipk rignificaone sOnepspuses Sstiveles 18g codrafelie T abri cs,
'FI)'L ess é@ctﬁﬁgﬁispiroblemrtothb fndusichin @rlOdRBchiR w8 Bodver 5@ ifioh %ﬂ{dg , 1997). i

ese mat : i n.the papermaki.ng process, | eading to the
“stioki es ] ‘3521‘3 &%ﬁ%%@%%ﬁm lc%ﬂt Rise "}?&'P%‘F‘r"al RIS ortho fYgtishat ed i nt o
the fur ni sifter B asreeting ap flganiag pstemsy meghanioad messis e ecnioipy stirkies et Geambl e i n
nﬁt ur et andexbaugedof Pleﬂntﬁt?&&g%{.&?e?{ﬁen S,![Dﬁﬁhgt{cﬁi&gfsqysb'faaé i59||fe Wi ilon tal'laﬁse physi cal
characteri . n rent, screening and cl eaning challenge as
t hese cont@%ﬁ%‘ﬁ?@’% gfe?'p [{'%fleébgaﬁg?&Faélé?fcstgei%p’%%@ﬁtf'é?‘m%‘ﬁﬂ"%"@w 58579
PCT/ USb1/ 198 eumauitgd. and cl eaners (Schol z, 1997) that are designed to allow
wat er and fiiMmARYOGIRGEERf@N The consequence of this fact is the
accept ance of Kaicrost' kies [nto the post screening process. Even if the
cl eani ng and sEreeif A aRrSEbinenty it epreyida msthens & goptro prganidsontamions nost  of
t he macr osardsenkin &ibers thadyeontaip angdnivicorpniidans. 0St | cki es may cause probl ens. The
aggl omerat i on At kol drkh fifmach'id 8 bR Rhod €1ALNCD B R 01 M

nmacr C I

screen, can lead to the formation of nmacrosticki esP Wit CrY “t¥en deposit
onto the MECRTCHECLER the premic FuaBmnantppstmiie & recrolsd Rvers ax@@lled. Macr ost i cki es  ar e
not I probl emat i 6dd§;)nﬂﬁﬁagrea&dmyagéﬁfﬁie@r&iﬂﬁh\}eptiomﬁdéﬁét:forﬁl'h}?yarﬁﬁtﬂﬁnf o
aggl oner atescligtiol Rich BRRET nrocess leading tq macrost] ckies formation
The cost of s[{t'ilo ki es ﬂ.epoag&?iF on ﬁge%tnp%rfnéﬁr?'}lg'éra&%f"pgﬂ‘e?'“@ﬁée Ly estimat es
t he cost d:fad‘llc:ﬁ 8 the present invention. The objectives and other advantages of the present invention will

be realized and obtained by means of the elements and combinations particularly pointed out in the
25 written description and appended claims. ' '

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



10 stickies problemto the industry in ternms of machiheDersRa #8040 be over
$500 million annually for major recycled paper grades (Friberg, 1997).
Once nacrostickies are present in the furnish after the screening and
cl eani ng systens, nechani cal neans of renoving stickies have been
exhausted. Preventing the agglonmeration of mcrostickies is also an issue
in addition to the mcrostickies problem In order to address each of
t hese problens, a chemical control solutbon is 15 often required. SUMVARY
OF THE I NVENTI ON A feature of the present invention is to provide nethods
to control organic contam nants present in fibers that contain organic
cont ani nantosgania cpyfprningts, bulgis preferably inkedugdeafisne floptiemdd-ioking stageoused dvpaer a
nmet hod to prREessiltiecycl ed fibers in 20, a manner such that the organic
contam nants present in the recycled fibers are controlled. Additional
features and adVaAr®gukaspict pifle BissaiiRyention, Bt iHprowfsd 2 pethedf making anep oy t
in the degeapatphid@rodudd @hpfigigd:ows, and in part will be apparent fromthe
description, or smmy be learned by practice of. t resent invention. The
ob; 66t Fves and dPE upaRragEwspe BN 1H6S afpintd KraRenaha et o PHEPEE | 7o
and obt ai ned by trgmgsaid fibdrheitted eogrtiSoranchpoapit feattiood sstepae, lipass)] @bt fpai nt ed
out in the Pk LEN Gdpbih &l Al E%s . ey hese
and ot her advant alges aﬁggﬁﬁ 1a000§§5§g§1%9¥§£%%gn purpo é?lrgf?qﬁ%%b%}é?f%{‘ent
i nvention, as erfyoiicetd thheabspice &l p ylowbacttighedideesitrpated ith gaié semtositioryiatet | on
rel ates in papek bipaper®af®Rddndt® @ method to control organic contam nants
present in fibers containi n%cor ani c contam nants. The nethod involves
contacting the 5 bayndestao B8 ths forreipmprneral desprigtion a8d & flipwingdesiledse or
| i pase for dessfptiod agkdnhpldreaiid ekplifatoanghly aid are Shilfy hit@idant paas b furhe ceflthatisd t he
organic cortl)tf%rg nants present ail.n c{h‘&lﬂeficber. 'Tgigﬂ nmet hod hof the reaent q
i nvention Fay fARd PRFPIRUF AT TES TiF AHOPREYRE SHP el uch ¥f fifoRarGf g an
cor r ugat ed cowhitui npws of tisdappbeaipy, iilhistratrseverd! efifodmentaad ttee, presencimmdpiioratadons
thereof. Th St 81298 Qhitten! dRABBoE ABL AN 0G.:E HPASILHQN I uced
at any poi n‘t?gelﬁn tLe pr oceeélsél1 n‘gﬁo? ’tﬁrté' ft?t?%? cont g‘?‘ﬁp'rlfg (%5& (r:ee%%é&m%’gd -5
organi c contam nants, but is preferably introduced after a flotation
de-i nki ng SragEepESEUdrTIONGPeNE DRRkvINgsf acilities. In a second aspect of the
present inventi %n, there is provided a nethod of naking paper or ]
paper board pr oddéP€ kB @?Fﬁ'gqep*ﬁ}grﬂ‘%fjd‘&“ﬁhﬁ?r@’ﬁﬁwaﬁﬁrqs% RRFYEES Meast
fi bers obt aboedidinewsprinitgenich.ed paper or paperboard; treating said fibers
with a conposition conprisin t.least, one esterase, |ipase, or both for a
Suf i oi ent 1 me IRV AR S PR SRECIAMATRTCPR LSREPLfoTBIARS BMESROFHE Mant o
present i natli@s hibisd efficamaiteffamish.ng, in the absence of a flotation stage,
said fibers tr e"ﬁg%g: W5 tah;atsg‘!q:ql &E&%&Sthet }e%tiblpﬁl%rganic contaminants using enzymes in a
100% old corrugated container furnish.

Figure 4 is a bar graph depicting the reduction in organic 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



paper or paperboard products. It is to be understood thagcsmHien 200k
foregoi ng general description and the follow ng detailed description are
exenpl ary and explanatory only and are only intended to provide a further
expl anation of the present invention, as clainmed. The acconpanyi ng

drawi 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, s®rve to explain the principles of
t he present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure | is a bar
graph depicting the reduction in organic contam nants using enzynes in a
100% ol d néih@fpgfpﬁtﬂ vinigthefpmper Plogustseor %b¢r§ora¢i§ag prodyis, wyelugsitoldieopigated moptaikes
reduction qbcey, g%m e hANGORPL Smiksi L MBW)2 FOQUpBhiees Ohdrkde
wast e furnish. gure is a bar depicting the reduction in organic

cont am nantTélE%ﬁstm?g °Eﬂ??n‘i§’§tainﬁlga“md%@6%’lﬁlﬂb’ %96&3%@5% FoEERiArERalc CPURRPELS
Figure 4 i svhchbue plggeapin e Pdpet pra@uctshBhee st tyfts of PafRf RN £ McRdR) BRES

usi ng enzymes and | east _one pol in.a 100% m.xed offi ce waste

o nosh LiGaps nBlioggiC3R e §iie Mty st GO PR OB, O PRI GhA ¢
cont am nantpgpensiking peasy.Ebese ogadic edntadri@sts, ifxwe subohnyinily removed, bAH-atlg
corrugated container furnish. Figure 6 is a bar graph depicting the
reduction in organi c contam nants using enzynes and at |east one pol yner
in a 100% ol d newsprint furnish. In each figure, a conparison is made with
a control which did not contain the enzymes or polyner, if present, used
in the present invention, but otherwise is the sane for conparison

pur poses. DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON The present
invention relates to nethods to control organic contam nants present in
fiber containing organic contam nants. The fiber is typically cellul ose
fibers and nore typically are recycled 15 Decenber 2004 -5a fibers froma
vari ety of paper products or fiber containing products, such as old
corrugated containers (OCC), old newsprint (ONP), m xed office waste
(MOW, or conbinations thereof. These types of paper containing products
typically contain | arge anounts of organic contam nants which are present
in the paper products. Wen these types of paper products are recycled,
these organic contam nants are present along with the fibers fornmed during
t he pul ping stage of a papernaking process. These organi c contam nants, if
not substantially renoved, can severely 15 Decenber 2004 WD 41/98579

PCT/ USO01/ 19144 -6



interfere with subsequent stages in the papermaking ptoBes¥nig 28Pfecting
the quality of the resulting sheets of paper forned and/or effecting the
machi nergv us;d to formthe paper. Accordingly, the renoval of such organic
cont am n2aMtYoPE?; nmportant to the paper nmaking process MREUSOHIHR or gani c
contam nants are present in fibers. 5 For purposes of the present

I nvention, exanples of organic contam nants include what is known in the

i ndustry as "stickies" and include, byt are not limted to, synthetic
polymers resulting from adhesives and"the like, glues, hot nelts,

coati ngs, cgaf ' | | de-.i nki chem cal s, wood resi ns,
rosin, and ﬁﬁ%ﬁ%&%ﬁ%ﬁ%%ﬁ%@#ﬁé PrOfRe é"ﬁlfcg%éheoq"ﬁ%"?gf’ FeSHIE o1 e
typically f%EF:?cPfPﬁ’“‘pfarﬂ’é‘f“é@hf ety meehidrrome to Surs e gapen eAvsqudingi, the cor r ugat ed

contai ner, andhlf sudh otesic SorlBftiahts BEmpbRSHE 18 the PRRSRaidE PR CHIPRLANERANT S

typically WoldmhaKg. Ry IEkS< Present, such as styrene butadiene rubber.,
vinyl acryl ates Fgﬂ soprene, pol ybutadi ene, natural. rubber, ethyl vinyl

acet ates®> pol yvrﬁwm‘ﬁﬁselfﬁpé’seﬁe"éiﬂhwiqm wxyhples| of olgaiicscontpwihaptg iidade wHaciohol s,
styrene acriyhaliase ity &b hRkies' SR, bt sleXBinRd ¥ Wi bR ip cess Of
the presentginy. nLion, tk}gse or gani ¢ contam nants are contro fe_& by 1.5
cont acti ng FTeAde NS B P E1URy DRSS FRLRESCCOM DR P drrn ik tresidyep.t de-inking onposi t i on
cont ai ni ng Amitalsaweod avsias, resitt, endasrepulpsd viel pieesgh Fesins. aTies fpeCifanteridld 8 and in a
sufficient tn unfl fh Pt doh@inin Rk GRR! ALk 124 e p the
fiber. Jhe g.;:n’é{w% t. opﬁig of. th%pl?? e%’er,\t %&%ﬁbl on pre%gtraﬁ r'Ia""cg(a'ims"ff)a'g:rse or
convert  t he " organi ¢-c SHAnhToR4amant ¥righy wH havespabare sresean suckies ssene af f ect t he

paper naki riytafiengcrbler, Vgl aéryisttsarolyisoprehd) epolybhtyiidne) yhatupl GLEREE ShAr Anypr ef er abl y
di spersed aBAAl pohORYELLRY dinBl Yobhal borihPOOKS: AL f) ﬁﬁggcg?@o af fect

t he paper nmaki rocess. This preferre ner e -°Co fons
achi eve coﬁf‘?@ﬁcgwp"[@ﬁ‘ijﬁni c contanminants is quite different fromcollecting
contam nants by lnf he patessodt. thel ireseaoiiaativh,t hal of@iié dninfthidhre kRS @pE €St erase

or |ipage f kAR C ins a hi congentration of esterase
and/ or i pg:g%%% b|€rpase Aa{lﬁe ‘%%E' %8‘ P%I\r/“e tso‘g@'iascg'f'%?f'%?ﬂ' PrYMEsL T ®at i

sour ces ( e.cgferase gnlipase &oxp sufidentsimeapd ipp sufficisnhameunt to gmindl thegrsadreditainabiact er i a,
and/orl olt hﬁ%@fiﬂ@e&}bﬁ%&?ﬁﬁ:@iﬁomﬁxﬁm&_@& iliwlgrﬁihliﬂgr@fe Eif@&@or%e jpited to,
triacylgly rolase, and  tria cerol Iipase.. Also, any .

| i pase or g)s er?@'gggg%?rgn bcfsbﬁﬁﬂ’gld%?tﬁég’[ ?’gﬁ%ﬁfd'é*'f‘%@'%““tstf opinsaes ol and
fatty aci ddhe@abivitybaceiatesdre pefmblyrdisperefl gnd/aweonteriddl te pahvingl alebilsoich 86 Wit Ng
est er asm Ofaffict Pha pGe@@iingiRocedd SRE prEted ASlAR%She B M)ps Buzyme(r)
2517 can beor usce% t\a!\mhla(ég ar%@ od %rt s avail abl e ¢ fr%ﬁﬁ%&c&%ﬁ%éﬁ%ﬁ%gﬁat ories

I nternationdl C Thc 48P BaHfecderaoncrlierips eeninatsly fudions Resi nase 30 A2X,
Novocor ADL, PaRsceepiitin inginieg aBet ond dspasr Gradddboth ffaamaxndl nighnd G easex

| OOL  pr odugdest&h oP&telSCHdbMilAe AEY; n{ .inventi.on. Such
products are avaj | abl e from Sl‘%JCh con%p‘r%g%?na %Eﬁ?g‘regag%& ThENEEF and Novo

Nor di sk. THE*EEtEFadaErq 8%l o8 Y iViréays i Tinel), ad/or bagtasint aidies . oty 507, 952
and 5, 356, &@Goognisine Exaplds iinelutid) Gbupire S@ NMimiled V& AidcPRlyBRM adyliffigaspahent s are
i ncor por at ' bl e O R T, 3l wi th an t her ten ubl i cations
TEnt | gne q ?‘?‘L lg%ygﬁgﬁasﬁég%%bﬁ%ﬂ%@g&gme capablgoylllygrogmng tggycerides & glycerol

- and fatty acids can be used. Commercially available products containing 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



WO 01/ 98579 PCT/ US01/ 19144 -7 application, by referentePaeaersi 208he enzyne
or lipase can generally be used in any form such as liquid formor solid
form- Pr. y, the anount of esterase or |ipase used | e net hods of
the pr e‘g{éﬁ{@?ﬁven{ion are a sufficient anount to con?eypgﬁlhgl%r gani c
contam nants present in the fiber. Preferred anounts of esterase and/or

| i pase are from about 0.005 I bs. to about 4.0 | bs. per ton of 5 dry fi ber,
and nore preferably from about 0.01 tg about 2.0, and nost preferably from
about 0.05 to about 0.5 per ton of dry fiber treated. The esterase and

| i pase conppditaion hErefatetcePEeih CTIRRhYmSd: st dak S6hea bt NS b S t he
formul at i O'iigui&jﬁ&?ﬁisg%%.lnn PRl Ph?:(?nr‘l)t ﬁf)s. g 3 %’%g%hynagyn%n#%%ﬁ]%% A

i ncorporated in their entirety’ By et &raieEs ol fied it fe prtodieftitods of the
present i nWETHY Binton prej syfeienp reoupsdd spptest the angartiecontsioantsQresedidie the fikert he fi ber

cont ai ni ng PreRaedxn@ai 6 eQerie G BfisSare ik db5@ Bl00OBE 1PBbot 75 bs CANPE 2dded

t oget her, wi conpositjqn containing at | east one esterase or |ipase or
at about }tlmﬁlg%gg’%d T fe&mk‘yt%@f”ﬁg uf @glt‘?‘ﬂ’g'ﬂt 20ei 8 o8 pecferaply figm abosty0.05or e

pol yrmers ¢ rbpye0.-3pprted ofvlsf fireetrgted.af t er the introduction of the esterase or
| i pase. For i nsthaB&&ase bR Bk ne hour or |ess before
or after fntroduction of I@%'e ggfselﬁl)gsa%aﬂgﬁfgﬁ?%g%@@f%“f"ﬁgs'tﬂ‘sb'g‘r“.g % ef erabl y,
the pol ymero s fepiaed indy-nsptgnt Nes. 333650RAnd 5780283, inpomeratptintheireatiety a cat i oni ¢
wat er sol ubY efepsoleywmin, lishampiheds 00the preit iD@hORER Seast ioRCholREr cal b 137 € NOt

| 'imtedot 0Oadd&PicChd -1\ g ] e pal rs Pl - nd cross-

i nked sol utions. tﬁee?%‘?%"?‘“%ﬁ"g%i%ﬁ’%@%& %‘&?‘%rﬁ%%‘ﬁﬂ?ﬁ’ & %r ¢4 ( DADVAC)
DADMAC/ acr {PEET With tBo9BPerHop sontajnisg atiesst9n sptsempesor lipaselortabrbolt ihk game Emanpl es of

i onene pol flwemativelyi anaddittbeallyluat orticie fdinerb b4xibk adied oford HARE 18 Shrodudidah I N U S.

Pat ent Nos n Q93 both 20 incorporated in their
entireti es?fggber e erglg (a:sg' ﬁ%’?ﬂesiéﬁcg’ L}ffd“?' f'ﬂeéé),“? Frdfsgopsprer s pefprpprafieri n U, S,

Patent  Nolir&lugtiog obtho egterpse |9p lippsecty taesfibpre| Rrefamitly, tthd miyset @ atwatessolublROr por at ed

i n i ts1ent pelyeyadays me:feq*maaﬁwmﬂmm@m:mraxgﬁpn&%ﬁ oll Piykfl& et hods of
t he presen&cmdgv&gye?& can t%e U%ﬁdhl n.an nount an Iéﬁ;ire er y i n dosage
ranges of from abou g £ s P’Tg“\%?} Aipshobymsr (Bfl-DYA) 294 9%t r eat ed,
nor e pref elitkpd ysqiytignn athergef. 0 peiBliafiundisetivd almowbivd 0 dplotided SDAPMACKN of dry

[ ber ! reabATMAGAEyMICsopafndd, Rhék BHuérs] irRTRARE! ool B 3fkal i ARQUT S pOunds
per ton of, dry Jul?reerrlottli;rﬁ%tt%q% Foﬂrt &zrgfﬁs?,s of. the Present I nventi on,
controlling organi ¢ Contan nant ¥ BroediR- Frtsntdop 681,862 a4 545698 dathi c

cont anthanP@mested inthainsentingties &y refrracediereinTRuehean thd folymko kdt @3t Q.S /Pednci Ng t he

size of  CRA5REE,138Rhn RAGskd & B anll BELYGIRYs § SRR gll;t'r%npurgtter ;?cf measur abl e
particles e;e%s;é'nt Iandﬁ[ or,. teducing the tackiness of tfn rgani
cont am nant s ™ PIREPRPSEuied e methodnit ths pretengnvsptipasinde 39d emtamaiohamdt s usi ng
t he met hodaefertbly nalopeesages of Muestoitdn, to abdut DX poihte per toreehURt fiteNGea@ECUT .
Pref er abl Ymort hfeQIPEGH LRk o | m nant rticles is by at

ot ey B LB 25 TP DU 1SS S BTt

| east apout 5% pore preferabl ) ’t B%as conpared
to V\he%?nopr%fgrfb@f'g@b"%%IIPP‘BQ?é‘b?“gSW@ﬁEQﬁEOPOf‘SVW&%FGQ-, the reduction in the
nunber or anmpuRtr pfposes ofhd Frese ffvaiibd) kSl RERR LorkthidafE prldeR & firerS

- having organic contaminants is understood as one or more of the following: reducing the size of .

=]

contaminant particles, reducing the number or amount of 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



reduced by at |east about 5% and nore preferably by FrBerealsu£%8b% t o
about 75% when 15 Decenber 2004 WO 01198579 PCT/ US01/ 19144 -8- conpared to
fi bers which have not been treated with esterase or |ipase. Al so, the
reduct i ontV@P¥8Ycki ness of the organic contanminants i sP@rEsmnaisiy reduced
by at | east about 5% and nore preferably by fromabout 10%to about 75%
when conpared to fibers which have not been treated w th esterase or

| i pase. 5 The conpositions containinggat | east one esterase or at |east one
| i pase, or both can also contain as an option other conventional paper

treat ment cheipurebbSibes whlelgﬁaeéjﬁo@ Bl tréﬁéﬁ Qutﬁ‘%ﬁr&%r ﬁbg% Algon&lé regucgon

surfactants al V?%ebd suspensi on aid preservatives,

buffers, water, = % TR Splamingnly is; ‘H"efe"fbl'&ﬁd"%éléé‘ ‘aﬂﬂfbpi“oﬁg(alﬂm! mgteedi ent s
can be pr e sERErabI by fonmabest /| ¥hialebost Y vhen cofepiietafibeys, which Gave RATBQRR trlatedn

cont ai ni ng ﬁhhds@ﬁ&torﬁ]ﬁ& esterase, at |least one |ipase, or bothis 10

| ntroduc d or tl_geng) Into.contact with the fiber containing the organic

cont am nants in mpositinsantzining g legshene gxterese of #t leatend ligbser or bthtai aliong t he
Or gani ¢ Ccontcawin ARt Gptiov dtigh adestnd b@muﬁe{uﬁd‘ua{eﬁncworhﬁgn{dﬁﬁﬁ/&blﬁ& bt hge esterase
ot al;'epaiﬁrfﬁ%?hﬂ's #@P it B e B s RSeS|
esterase or® ‘H&s@déﬁh T%FWWM@'@FW&WWWUWM@WuW| or to the
pul pi ng st age, wwﬁlmewpmﬁohﬁanmmﬁlath&ﬂod&e&kmﬁeat etk B@%H&?&Lﬁddﬁﬂ as by 15
sprayi ng, or; %worrﬁfb%ﬁ?ﬁm “t'.“pgleg%&ogmgﬁg g;)ng%lg%ﬁroro uct are goi ng

to be |ntro uced 1 n tminapts in agyfashignst er ase or
| i pase cont ¥ it Ef@ﬁﬁbﬁsmﬁa@mﬂm%mb@mpmewmgmtes frbrﬁpmdmdmedred:yﬂw t he

pul per durlm&sl’érbﬁopl%ﬁbﬁﬂm& acﬁﬁosweﬁs%bgﬁ.ﬂoéa&d%r fa{a g%!; ely gkhepul pi ng
techni que s ?h aé% ca %trj%agl ng, full chem u %

conbi nat i on‘%&pf"ﬁe C)f’” ﬁg‘ © Ry % Hdle ostepsea ! @ﬁﬁf’%ﬁ‘f“ﬁg‘j‘”@ﬂ?ﬁ%&%l ons can
be i ntroduciaerdered pring ta the pulpiug kazp rogiallyathe commbicaewin foe Ed&edu?a@ smnﬁrwaku ng
processis Prs@faﬁﬁgﬁbbﬂiﬂrﬂeﬂ@ 0&9@& ﬁﬁ&c&nﬁ%gﬁ%dtﬂ:%x&l%?&ﬁ%s bemtrod ﬂglcont ai ni ng

corrp05| tion ép hers_containi g organi c an nant Gl d be
nexi ni zed. wgf %b‘l‘"?]tenf"ﬂ‘@ Yebnesiere o lipgse %WP%%@“@GM%P@WN@YCOM rol

t he organi Gnltrdwrecaimionthe pdpep tueise the pmxﬁdkdghemfch Iaﬂf& ¥y Ui cdaltafionR! @IBHE C

cont am nantisna&e @Hmﬁml I e.contact tine is
f rom about Ih@(5 ; ab ouaﬂ’ g@?&gﬁu y 'B{i)"y?’f%’g %5 min. to

about 4 hoﬂé'p”%ﬁﬁ‘%t“ﬁl"’é‘f‘@i‘ &5 8 ‘F@@%B‘éﬂﬁg “W%Qﬁfemmmﬂ stage abﬂnut 2 hours.
The est 2 agepeonaking paee. Prefbid), bie 0@E:0P 05t bASe &%Bas@&miai% asegLor  brought

Stock ot or ags ‘“;?”tﬁ‘;%‘e&ﬁ?'" o e Rt B e e?%oia%tnm‘p?if crably,
t he esterasé® ISPfﬁ%i%tOC‘@Wh‘FW@gw@@Jm@m prosest withahei fivkns edidechr@aficer t he

flotation Scbagnﬂnah@a&b@s@ﬂa@wﬁwe&g’r&é&f}e&%wnwﬁuﬁe R'e6hH quln){ {Bﬁ“est erase
e introduced after t otati on

or |ipase np Jons
stage and be ore h%gepa et?"mr?g%’ﬁi %’8‘86‘)(’““‘?%@“%?%%‘%‘1’“’%@”&&9 be added
i n the Papanin-ipabert Aboushi t e water. I n sone papermaking processes, there

The esterase or lipase containing compositions can be introduced or brought into contact
* with the fiber containing organic contaminants at the thick stock storage stage or prior to the flotation
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.



is no flotation step, such as with the recycling of OPeqHuer 20he esterase
or |lipase containing conpositions are preferably added at or after the

pul per or before the headbox. The conpositions can al so be added
in the agﬂéﬁkﬁﬁchine white water. 15 Decenber 2004 WO RST{EgER34
PCT/USOl/19144 "Me manner in which the esterase or |ipase containing
conposition is introduced or brought into contact Wth the fiber

contai ning the organi c contam nants c@an be in any fashion, such as by
injection points, pouring the enzyme or |ipase containing conpositions into

the area to be H&%&Qmwhﬂﬂﬁé@éméé%ﬂ%'&&%m% s&?&gém@odmg([%bpa{,%] i quid

enzynes. The |nEar OdlﬂCtl n of the esterase or pase can nedi at e,
e gt e ey sRpaingng fthe opgerig @mammafmﬂaape ®ant faybipipch 2By t he

sl ow rel ease,
nmet hods of lmmome@emﬂrgmemmm Jlipdsé)@n@ming lcafpRsifns iniopmwttﬁmgu, ng

f
Compost L g b8 ANERS s UL RheuRULlc B ol ik O PN o

t he papermabg operatl on
| i pase cont ’t“f“éf’rfgleaéeaﬁteb‘émﬂ's@ﬂ’mWWﬂJFes can be used, or any

ot her vari ati onik tmsndrﬂa@fas;sraént inedtidn, maesmé S1PSEE chinink RAPSsitloss dafft  0duced
in sone fagPi@bukd an| LSontam nant.s present in

fi bers having orugarﬁ reﬁ&uqa?sngr%gr?ﬁglgh"g nge o7} %F‘@s’@?ff

i nventi on, t‘i‘aﬁé“eélﬁ’ﬁ?%f’?sFW@Pﬁm!%@“%ﬁ@%'ileﬂs@@mmm cprbessedbrany n fi bers
havi ng or gathecvatinisasmionds biSlettak &ﬁm&e%ﬂﬁd@@&%@@cédﬁﬂ %ﬂ@@a\!h:&ﬁﬁ@fdmg' ng
operatig. i ng_aspect s the paper maki ng operation
as is known ﬁ%@é@%“ﬂ"ﬁg mﬁ" T rgﬂé'éfﬁm‘gaé""lﬁt%d in order to form paper
products. Thus, Inttieanciieds oithe rressrbinventibeli thej opatralting ef thedrganivi sartiminkritd prds&it

paper maki ngn muérpaa»dﬂrdrgaﬂc%.ﬁﬁ]harw Sdﬂat;eakb&ﬁbrﬁénimgeanymmﬁﬁ ,LeLatb the
present in cont i, NUOUS gfrna I'h i nes can

'll %e remai nUOUfS ?ngﬂ% on thgs 1@;%
t hen convert' aqueous é'ﬂ%ﬁ%eﬁ%?étﬁ p(g % pEpil &ﬁﬁhlﬂ”ﬁ s s Pg‘ﬁtﬂ’é into dry
sheets of FapeEusedss erder dofoim repsnpredvets. oFiak, Ithe domentionab piditiad indeials uwsehivgh | Nvol ve

Four dr i efpagifakihgd @8psOburify MbR QdpariRh N 98 RLa At RET mp@@@mﬁ LguGeV! ces.

Subsequent . treatnents of the sheets of paper to achre esired
characteris g°"§ﬁ%ﬂ°"§%"“ﬂ‘ﬁ?§l‘ﬁa?‘l’5“"5’§ F SRTUES (Y thep(PoBlsd AeECUE SEPIFPSOF t he
paper sheet dibgghehdtother ingrédents inte dal Setsknd papredhing Ruch hmvm&ﬁw'ﬁnowtw;ﬁﬂmne n. The

present i nv@ih ln@cﬂve%llr&nn#gﬁnaleﬁr&; Q@flm@et’ %&%Ls%qot?é( Fé{ggﬁaﬁl g dev?ct\éms RO, SXANP! es,

whi ch are intend ur exe SRt PAVEnTT on.
EXAMPLES é‘%auﬁ?ﬁr?g&‘é °§P4f)>ﬁ ‘%ﬁ%ﬁe%dﬁﬁg’ E}theﬂﬁﬂcﬁﬁw‘b%‘émt\ésalenéemch| ne
chest s3%c knd/ee saatitgiofiye fapeshaes hed e dikecanildomt usediin @ gre@ftfidveionast e, or ol d
corrugated contg Sit WRSR0LA d had a mately 3 to
about 5% by wei ﬁ?‘g‘%oﬁ\g?ﬁlenc bg %l‘t'{)géns@ccl)r%soll w'“gﬁ%‘”ﬁ% %‘ ® #8s then

di | uted t o '%enfed F’ﬁ'ﬁ&'afy‘tf B"F‘%ﬁ‘@\’f@‘}“"and heated to approxi mately 50 to
60 C. 1,000 mII|Iiter sanples of the dilute stock 30 were then placed on a
hot pl ate tﬂmaln the 50 to 60 C tenperature and the dilute stock was

m xed at a consfant rate of approximately 100-150 rpm Then, 0.05 to about
0.5 | bs®® of enz

In each of the following examples, a machine chest stock resulting from old news print,

_ﬁ

~ mixed office waste, or old corrugated containers was cbtained from 2 mil{ and had approximately 3
to about 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



ton of dry fiber was added to the furnish and the sanf &SRR 2P%ed for 1
to 2 hours. The sanples were then diluted to 10 liters by introducing water - -
and then“{]&@lﬁgqﬁanpl es were screened through a Pul mac_Mast erscreen using a
0.004 inch screen. The contaminants col | ected on 15 Dt 1¥dba wo
01/98579 PCT/ US01/ 19144 -10 the filter pad were dried in an oven. A clean
pi ece of filter paper was placed on top of the collection pad and both

pi eces were then placed on a Carver Press and pressed for 3 m nutes at 3000
F (135 C) at a pressure of 10,000 ps‘iu." The top filter was then peel ed off
and the anp nt ami nant s pm wer e neasured using an ti max

Fl at bed Sc aﬁ%ﬁitre? | ?rﬁ re{'(;:n'sn 6'(’3?:‘?"‘t“gé{?ﬂgw‘i‘eﬁﬁ%ﬁ%wgwﬁaf’? W@"%‘P‘*(Yﬁ‘ieggbl d
corrugat ed PASAKAPH ipcss werdtken plaged protCanet Rigss 4pd pregedifor @ atiradls mame priesssd as

or gani o cont pmnan e 1L e R e P Ykl 2 £
d |

organi ¢ cont %mepcantse%/i Ll ot g&ﬁ%%a the dye whic S Sets

for measur efent.. fhe ARBaHOrgr PR, (Y it iispratiie the fyeaish erigingtingfems ur ed usi ng
an i mage atidsoyumied eeheinds, hsfusishifleleing Oeated hsirda@ahs S&ATHEESuL thényddhas €

exanpl es, ResdchASETH b dyd 9§ I (r) .2517 was .used for MOW
and OCC. Novo cC%r% ARL, fér‘wﬂ%‘ggﬁ?ﬁ?ﬂé%ﬁmﬁ%@%"f%aﬁ r?%]“éetd )i used for
the ONP. 1.%°{BT &5H 5 meastonrhte (The amonnt of Rggaic captaminpiswas thus meawed tsidg ah bs/ t on  of
Buzyme(r) 254 anwhyger whieldis fimilar ©GHadarkscind. th sk tanpiaf RéRLeUR! Bfhuih Was used
for ONP. Eagh puifRs 7 MES pgr..ton weight of the dry fiber
treated, The for mul at%gd@i%%ﬁ?%ngos%%?%c ﬁ%‘? (%Fé)ég‘r 'H‘“Bﬁ'?drlﬂt?(f‘%‘g') bout 5-10%
enzyme W t Homwktion s wed fat thedIVR- AP b/ton Breyme® 2507 wat ust@fpr thaMDR 1.7 bsom| s of

et hyl ene oxdfﬂ%meﬂﬁﬁliﬁas\/&edfmn&(z@@s/ﬁﬂéffﬂﬁmﬁgg/&m%&yds&%dﬂﬁ@gh and the
bal ance 135 wat ax | I .percents wejght. The results are set forth-in
Figures 1-3 and%g?.sg& ohpared. ?%@ggfﬁﬁ%'w&ﬁ°m@e%é%m%%%dure as
descri bed a¥o¥EPaRA Yy miging abovb &1 Bk enaymie with 5% nlzghniettwarlite §Cidesindl 0107 Reing wr ni sh.  As

can be seafuls ith@ylairamad); B0 AR PVTANCE AERIRGRLS gt ol bilGlles" Vas.
si gni fJ%antM [ d‘#c%ﬁsdn wheq the esterase or |ipase contai ni ng conposition
was used. I ract. 5 EEY I nstances, the nmethod of the 20 present

i nventi on reduc@et resits asneiufinth io Figoreg) & il aroocvinpatdna a Contlol witeid BaGhe 20% by

wei ght,  anthrdeBiure SO8B:ribd SANTR Folfo G S nhlal%ynﬂ%:% Lgani g contam nants
by 40% or rreorﬁ t han 50% b we?ght_. %hgs,, .the g}}déﬁgr#ﬁ%ﬁ%’é%ff%ﬁems quite
ef fective i r SUR K Pr&© plargipants op aFFides c wastsigrifianthyt redupad whed ber s

cont ai ni ng esteresh ooligRForainETbAPSIHANS used 5 InFicl TPM&Eindanbes | the LR gr @xanpl es,
the t estol NGrddnPimGEtn Sedifed F¥ AR - l.owed except a polynmer was
added to t%é furnish. In partlcﬁ é’#?é% pol {/n%grbyﬁgas%%(fe V()C{Fggﬁf}éd? after the
enzyne was SFOHUBYCes Feecedfherrmepnt atpraapie consmipani by 8% ve fuome than §03% byngighiThe resul ts

are set f orkhbs, the piedeqrinvasiontwdl qaiReCiiadtiOe i CRRAZAE abunPorGRIAE DntafIGl:Gh N t he sane

30 procedurg.as, - . s foll owed except no enzyne was added to
the furnish. As“‘%giﬁgﬁ‘éﬁ‘?ﬂqﬂ@‘&%%m%’%_ ’

25 Examples 4.6
_ 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



seen, the anpunt of ppm organic contam nants or "sticki Bpeerees 2004
significantly reduced when the. esterase or |ipase along with the
mtrodugd& Q,t at | east one polynmer were used. In factf in nost cases,
the met hod 6t the present -invention reduced the amubtVBIOMHE! or gani c
contam nants by at |east 40%and in sone cases on the order of reducing
the ppnms by well over 50% In addition, in 15 Decenber 2004 WO 01/ 98579
PCT/ US01/ 19144 -11 conparing these re ults with the use of an enzynme al one,
there was a 10% or nore reduction in E "stickies" as conpared to the use
of the enz arib B QURA" I ures 4-6.
The BUZYI\/E%,drﬁE 1%@\5&&? ?]ntrogu%é& in gfrc{ ﬂr%%t‘g#aq@’% momre%'gmﬁ p%E“on of dry
fiber in %{%%%@e’ﬁq gufbegusa pf 'Qﬁmél%bmhﬁmmwmnmmwth%l? and
BUFLOC( r) E@B&mmwdmﬂt@asl’luﬁsﬂndﬂmﬂdﬁdSnMﬁntbﬂﬂpoﬂﬁdsgérYonfof&??ﬁb@md 10 pounds

per ton of L own in azure 5, the
BUZYI\/E(r) %’%@9 \Aggﬁlr ﬁ{arﬁ?ﬂﬁﬁ%e aox?ifér"%@@?? Jf @"B@%ﬁ%& Hé‘fe’etaﬁq‘?d t dry fiber
and t he> cofPAuRAsPIr oA oflfy fileyAndVIO peundsEritah ofdr iBUBIP@SYely) 5031 were i ntroduced
at a rate of 11:5£>4aﬁp|61515s M6vin fFrkuRfs, mwmzswas%mm%&%ﬂson of dry

fib | K t h Fi

L Pt b 57 o By et et BB A e 581058 ! nas per o

of dry fi biairodugsdiate rate of Ghilgimdapar ton ofsiy MBUZNAVE poundsPerkah ofitigt fibeaBiakpkdBly.) 5031 were

| ntroduced at inkig! fiutispd & ERADRRA h¥iels, ﬁ'lEXmJuth%ugmséz qunds per
ose

ton of I ber S apparent to t aIIedlnthe
art thaf v'é'i’ Bﬁ‘g%ﬁi & Sg‘ﬁt"ldf)ﬁ%“’éﬁ%id"’(/%‘?ei ang fhﬁﬁ‘%"bﬁé‘l‘?" BEBULME® 3567 we

enbodi nentBUHWQSIpwsmmucedim&oﬂﬁmn&d’peubndﬂe@&b&hm poiindd Pef BLofSPI ri t oOr
scope Of t§¢fiver gsent invention. Thus, it is intended that the present
i nvention cover gwgt her nmodi fications and variations of this invention
provi ded they LIEDaAPRars TR thee skillep [gdhe ar thetyariogsyprdifisesigns@ndivariasionsiseh tehei r

equi val entmade WBheRDadeinpets oABOEesAMDiINIhiRSHH:t BpakiddHoh/ ik piddor scbge AﬁHAT IS CY
ot ond S prdent RG] Ol R QO RUaChARLLE oG TP (REESSI ola? 11 D072
cont ai ni ng_Qrgani_c, contam nants conpri sing contac FHPHE s with a
conposi ti o‘ﬁ“%??p?f#'ésl’?’r’@““a'i P’P’é%@%ﬁ@eé’s@éfhaﬁk’e Cé'lﬂiemeﬂed elwmbmdhhcfror a

suf fi ci enteghivaimtsand in a sufficient anmount to control the organic

contam nants present in the fiber. 2. The nethod of claim1l, wherein said
fibers containing organic contam nants is recycled fiber. 3.The nethod of
claim1, wherein said fibers containing organi c contam nants




conprises fibers fromold corrugated containers. 104.75TRecamhaiglobf clai m
1, wherein said fibers containing organic contam nants conprises fibers
from ol q'v gyﬁsggi nt or old newspapers. 5. The nethod of claim1, wherein
said fibe?S oAt ai ni ng organi c contaminants conpri sesPEFHENEMHom i xed
office waste. 6. The nethod of claim1, wherein said conposition conprises
at | east one esterase. 157. The nethod of claim1, wherein said conposition
conprises at |least one |ipase. 8. Theygethod of claiml, wherein the organic
contam nants are at | east controlled Dy reducing the anount of organic

cont am nantBHAT Bsamimep 1g:he fiber. 9. The nmethod of claiml, wherein the
organi ¢ contam pantg are at I eﬂst controlled by reducing the size of the
organi ¢ cont ami nant & PrEEenEOH VRS popRants preser in figws prateining osmnic| ai m 1,
wher ei n t h&ngmgians emprsing camattmp sail fiberewithta dompsitioc@nprisil haehstbye ds@@dCi Ng t he

t acki ness . Bevolnl (G sasfcist The . f.elaiml. wherein said
conposi ti o(rllif)aisgst.i téq(gé:luced p?’?g?“as“o“gﬁﬁﬁﬁﬁﬁg‘@f@ﬁ@&n%’?ﬁ88°“ M2 m 1,
wherein saiPE%‘eﬁ_d‘h‘B% ion is introduced during a pul ping 25stage. 13. The
met hod of clair@1, Eeenion ofalith I MM kdd B Gnthifihs GEMEEInEhihEG O i ght
before a StRgled Riegpar ation stage. 14. The nethod of claim1, wherein said
conposition is introduced after a flotation or a de-inking stage. 30'15.The
met hod of clainmrl, WePehr ofaim dowisesis saidofibersscontaining dugeréd canamamisanount  of
from about c@upBe5fiten frad 6ld tordhgakd bdaGinesper ton based on dry fiber. 16. The
net hod ,@f claim 1, er el al.d conpositi is in contact with the fibers
for a 1tg i me of‘r%’rom)f{té]’b%ﬁ&f%nﬁka%?’e 5 a 6d8{3'be§ fEEPrge oganigeEoRRisEEs 2004 WO
01/ 98579 PeerPrspiters Gom gld nepgpringor olf ppwsmapershod of claim 1, further conprising

formng said fisher STiehahBaPeNir0N, wRARCEROAbS RRAAME Lkanid BnmhligeTet hod of
claim1l, m/@oq{%b%%i&g estprase or | i pase present in sald conposition is at
ase

| east one paﬁcreatl C an( “lipase obtained fromat |east one

m croorgani sm % 19TheTigtodrieinmd, Wreig ke qempositibaicoinprdses at lbapine &tefag. cont act i ng
said fiibers with a CRARGSI e 1, ARRR SdiddoRPositibn Lofridks PRt ROLMLET -
8. The method of claim I, wherein the organic contaminants are at least controlled 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 {, wherein said composition is introduced during a pulping
25  stage '
13.  The method of claim 1, wherein said composition is introduced during or right
" before a stock preparation stage.
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,



20. The nethod of claim 19, wherein said at |east one!pBegeEpeiZ04 wat er
soluble cationic polynmer. 21. The nethod of claim 1, wherein said :
conposi tJi further conprises at |east one 10 polyner. 22. The net hod of
claim 4%%@?@% said at |east one polyner is a waterZSEV¥HIY+tati onic

pol ynmer. 23. The nmethod of claim 19, wherein said polynmer is introduced at
about the sane tine as said esterase or |ipase. 15 24. The nmethod of claim
19, wherein said polyner is introducegd after introducing said esterase or
| i pase. 25. The nethod of claim 19, wherein said polyner is introduced

bef ore introdudf.ng Eeitktoest SEASE fitther doRBERE forkfhe sAd TBLDAE &Eer”&l ting paper
or paperboggpgbogr{,gm s conprising. 20 formng a pulp slurry conprising at

| east fibers obtained fromrecycl ed paper or paperboard, . , treating said
fibers with a dbnpoBiemeded of elriprl whereip seid estermgsor lipme presdt ér saig eompbdipase, or

both for aisstdat beeip&idfeaticlipie iR MhadeRbtiined thrh biddag Bhe AEBMALIsA.0 control organic

contam pants prgsent in the .fiher. and 25 formng, 1.n the absence of a
flotation stagé? sal arr"llstlh(geor?%lal r’%ﬁ?‘%’ﬁ%ﬁ"ﬁ‘?ﬁ?@ﬁ’?ﬁ‘“@é‘ﬁﬂb@ﬁ"f‘ﬁhéﬁPmPPﬁg% paper or

paper boar deoppiéieg ettlegst ogepolyine et hod of claim 26, wherein said recycl ed
paper. or paper b®ar drhe Snebdlof &k hHAALEH GO R s 4 G B hed of claim
1, wherein §ai d conposition is int roduéed p%sgrgﬁetspglyt%%és E)ap%rrsc’} 6 machi ne
headbox. 29'"FRY¥PEt hod of claim 1, wherein said conposition is introduced
in the paper A&chiThe mahod & clatat Blwherein said composition further comprises at least one

16 polymer.
22, The method of claim 4, wherein said at least one polymer is a water-soluble cationic
. polymer.
- 23.  The method of claim 19, wherein said polymer is introduced at about the same time
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,



