PAPERMAKENG PROCESSES USI NG COAGULANTS AND OPTI CAL

BRI GHTENERS BACKGROUND OF THE | NVENTI ON [ 0001] This
w@ppliogsee on cl ai ms the benefit under 35 U S. CPCT/LSDOEY01806

of prior U 'S. Provisional Patent Application No.

60/ 761,91 3, filed January 25, 2006, which is

incorporated in its entirety by reference herein.

[0002] The pAPEFaVIiA KING PROUESSESTSENGTC QABUMRKITRY

processes and produNB orde AT BRIGraIeNREReCcesses. More
particularly, the present invention relates to

treating papernaeking pulp with at | east one charged
starch, such as cBACKGRAUND-ChZHEINvVENTIONES, and one
or nore optical brighteners. [0003] Optica

[0601] ght Biie BpliaticdpdlaigR| thdbénghit enengs aURat §1(9BASK)prRRdI.S. Provisional
Fl uorescent Wi tening Agents (FWAs) are typically used

Pateitt 8@plication Wa v Tealo1agfilpd deaayes, 2006pwiieh is Mcdrp6aRAILits entirety by
or inprove the brightness of paper or paperboard

reRfiléierdi@ | NCrease or inprove the paper fluorescence
intensity. OBA/ FWA products may be added at the size

[00028SS Thd freehhi@avermidd irélatee®. papbiiakinggirda@bses GiR\bioWEs hye from these
be added in the wet end of the paper naking process.

prddessefr & partiow ey, ition presdna fresntidnnrefages tto tieatirigngapemsaking pulp with at
the retention and/or the efficiency of OBAs/ FWAs,

leashetelvbarged gmeln tsudhr s wativaticaprdhagkl stardes,gihd GBAoromor@Bptical brighteners.
present in the broke (contains recycled paper), as

[0003] | a©ptirat bggheercts ergomicalderighienipgtdgents (PBAS) afd BBArescent Whitening
fromany source, on the paper machine and in the fina

AgshtsdF Wats) praaicallvbised in oertaimpapsimkagaroqgegee in awil¢rhio increase or improve
high brightness, and the brightness of the paper is

the ppigleta¢ss yofma@m)pve dapesbagrk andipiofs dereagmenimpeve tthe paper fluorescence
consuners of paper products. In order to achieve the

lmmﬂﬂyh@ﬁéé%wﬁrprpfgﬁ@rma)e%@@ﬁfé PA the piaperess itbiofhgr addifiygn. Other certain
br| tness, such as over 80% one or nore optica

©AGY eaddeshin tha|weseng 19f & PRpengeking pa?C@SSaaae dpresent invention

durlng t he paper maki ng process. These optica

relgies. p PatheP é“%%ﬁ%‘“ﬁéh‘h nEoR FRsersthg éﬂ‘lawacsf af @EA@ﬁéNA& whether present
overall cost of the pﬁger product. This can be seen by

oith et gdsadaition 9f B e READRIFRSHL inptht bmh%@sﬂe@s reqysled Pé%ﬁ‘i) as well as

not c?ue%ching or dulling the impact of OBA from any source, on the paper machine and in the final
sheet of paper. M;my consumers prefer paper with a high brightness, and the brightness of the
paper is typically promoted as one important parameter to consumers of paper products. In order to
achieve the brightness in paper, especially papers having a high brightness, such as over 80%, one
or more optical brighteners or optical brightening agents are added during the papermaking
process. These optical brighteners can be quite expensive and raise the overall cost of the paper
product. This can be seen by any consumer purchasing paper. For instance, there can be a
significant cost difference between a paper having a brightness of 80% compared to a brightness of
96%.

[0004] Typically, optical brightening agents are added to the wet end process, or to the size



significant cost difference between a paper having a
bri ght ness of 80% conpared to a brightness of 96%
wpQOAR73BYpi cal |y, optical brightening agents ace/uaduedo1sos
to the wet end process, or to the sizepress or to both
the wet end and to the size press within the
paper maki ng process. In typical papernmaking processes,
preRAGUb R tHRNWet!dn@ Ghl @M siB¢ Brebd IvithiR! thél PESLrABERE BrdcBR. In typical
paper maki ng process in order to obtain desirable pulp
pab Bl aR Ml proddshdsS colpBRBEs AU NBEN RtsShrk Chirth@NGkeR M ing the papermaking
machi ne retention and runnability. Typically,

préEQ@AYH GabStonBiiin adsirdisle PUB! BAREIARS, RAPE AERE®Histich,'Md paper machine
pul p fibers, fines, fillers and functional additives

refeftié 6d FambilifyC alripicalo 2gsdgalkts trROL4IRE Isysteh ahRigh hnliNBHYts the pulp
in the sheet and to forma nore uniform paper product.

fibbf @inés, ANak a6 DRGLHABE Fditived WdRecROIMRANYQABMIER t€eiHePletaining them in
pol yet hyl ene i m ne, polyam ne, polydadmac, al um and

thpodhgad did NoMeehl ar nidee uiltolne Fapad Wradiks ATRIRRERAS $8dghlants include
to produce paper having suitable characteristics, nmany

polfaniil@stds ghgoll polysthyland @hinenpdiginyine, pifdadihad, mlén and polyaluminum
negative way, the optical brighteners previously

chiuided WHile doaguldntsudranecedsagdo prodned papedguingBhisabldhathtelistics, many of
the affect of optical brighteners, thus reducing the

thizapeagulds6, bnfoginandy affactdh amegante eiapghté bpticabixéghteners previously added.
fluorescence intensity. As a result, paper

Inrparticdulact waditicnahepagulbytpicaraldbl tizdafstt b bpticapbriglatners, thus reducing the
bri ghteners, particularly in the wet end of the paper

paperc @ érghsesmnd/a cdnpendiat eafeorflionissendellihtaesty. As a result, paper
occurring wth the use of traditional coagul ants.

mrghesirery have tyaisallaadded anere aipticn! thyighterdrs, \pardiady di theheet end of the
wet end stage of the papernmaki ng process either to a

papér mRehingpsistant, ta eadmpensto i thisedhlingssaedcuming[ @DaYe use of traditional
Thus, there is a need for a new papernmaki ng process

copgidantaivoi ds this dulling effect caused by traditiona
coagul ants. Further, there is a need to develop a

[09005d c e sEhe epagulets are glsp pipicallyadded et e wependgtage of the papermaking process
_brighteners wi thout the need to provide an additiona

eithergQ Athigl stegktqr@alin plorlgfeed lpsptiont o conpensate for the
use of coaqul ants during the papermaki ng process.

(094590 7] Thrust g‘&[eutsea pfedt fRe 2 prewseapermalingnrrpesss thet gypids this dulling effect

praqvi de a net hod of nmking paper o
caused by traditional coagulants. Further, there is a need to develop a process that will permit the

use of optical brighteners without the need to provide an additional amount of optical brighteners
to compensate for the use of coagulants during the papermaking process.

[0007] A feature of the present invention is to provide a method of making paper or
paperboard which preferably does not dull the effects of optical brightening agents.

[6008] A further feature of the present invention is to provide a method which permits the
reduction in the amount of optical brightening agents and yet achieves satisfactory brightness
and/or paper fluorescence intensity in the paper or paperboard.

[0009} Additional features and advantages of the present invention will be set forth in part in



paper board which preferably does not dull the effects

of optical brightening agents. [0008] A further
woeai7ises20f the present invention is to provi deC&us2007/001806

met hod which permits the reduction in the anmount of

optical brightening agents and yet achieves

sati sfactory brightness and/ or paper fl uorescence

the BERABtidthatTol 4165, RAPRIpaft i BB BFRAARE HomltRORILription, or may be learned by
Addi t1 onal features and advantages of the present

prhdtiée BF thelprabbht! inRASEThE Bbfeltived aRBdther 0L AMeacdESEhE ?Feké?l'@ invention will
" that follows, and in part will be apparent fromithe

befhealidel Rhd Sihinedby TS 6f the Slemefts Bid Bsrihitlols phritdigy pointed out in the
present invention. The objectives and ot her advantages

dedériptidf and 85RAdediom@at i on Wi Il be realized and attained
by neans of the el enents and conbi nations particularly

[0pPDOINt €QoQidhield) tHebe akteSBEd RivaMBgaaNshARPRIGAGHE | ik THhe purposes of the
[0010] To achi eve these and ot%er advant ages, and in

pré®AO indaition, ¥é EMboHE] B POSES describ&® hBERS Bt preNEMERdn relates to a
as enbodi ed and broadly described herein, the present

méthyE 6f m@king hifer @5 phrtbafiel/hiol ifVoIveR kitRd8ud@PS 1eBF one ionically-charged
paper board whi ch i nvol ves introducing at |east one

starei (sételaylyckigl @ @idgred aof aibstitpliqf £0abl0Y49) idd A 168806REpBikal brightening
substituti on above 0.045) and at | east one optica

aghiitl tghil Papemgakgepllp toofofn aRAred I OTHRMrdtddpull P64 then be formed into a
treated pulp. The treated pulp can then be forned into

papeapeperbsard produdro heliopicaithucharged Bardh@nd @l dpyic BALGEAng agent can be
starch and the optical brightening agent can be added

added dmynyp rogder.. Féromsiams abec starch hvan Heasddbd aanhd ehindeer 4n@ the optical
the thin stock and the optical brightening agent can

brighteanigegdent@at be atidudok tist thivk stdcheth©OBB A ean ixcadadd edtht @hin stock, thick
the thin stock, thick stock, or both, and/or the

stavkagrdioth; amd/brehastakell candbetadde thithe thinakek, thiok stocls bobdth. or
bot h. [0011] The present invention further relates to

[0811fet hbhe ofeséntpinvanting fapter galhteb o ghmethed qieinfpesvirgn optical brightener
by using at | east one ionically-charged starch

pe(fprmednee biyhisingiattlépstongd gniesdlyshargedsterich (ireforablyboitea @:gfebSf substitution
and at | east one optical brightening agent and addi ng

abpyre §948 b apd ik rleast poe apiabdrighiening agetpartdoaddimartiese components to a
treated pulp and then formng the treated pulp into a

paperpeking rpwha e fgron e dreajed 0pul) adh dhgwr Bsming thaveatedgmilp into a paper or
further relates to paper or paperboard which can be

Papgsbedrdred by

[0012] The present invention further relates to paper or paperboard which can be obtained by
one or more of the methods of the present invention.

[0013] It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are intended to provide a further
explanation of the present invention, as claimed.

[0014] The accompanying drawings, which are incorporated in and constitute a part of this
application, illustrate several embodiments of the present invention and together with the

description, serve to explain at least one or more principals of the present invention.
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one or nore of the nmethods of the present invention.

[0013] It is to be understood that both the foregoing
wgeneroatz2descri ption and the foll owi ng detai | eBCT/US2007/001806

description are exenplary and expl anatory only and are

i ntended to provide a further explanation of the

present invention, as clainmed. [0014] The acconpanyi ng

drawi ngs, which are incorporated in and constitute a

part of this application, illustrate severa

enbodi ments of t hgrEEFEBERERIFYON OPDRACWIIEgEt her wi th

the description, serve to explain at |east one or nore
0p13InCi Pk S1 Qhd e F10RS BRkrisi AYRHel £Pa R
S [0015] Figs. 1 and © PapdfinSing prockls'abbRing to one or
mE&RQYM baginfenRATRhIBEtNDinRERASS according to one or nore

enbodi nents of the present invention. [0016] Fig. 3 is

[081d12r BizaPhs &P afabA GoMPirir@UArBANRhRANGEY SARRS %ﬁth%;?ttigal brightening

optical brightening agents with or w thout cation

agBhta vth @ waRelt RIS dtitbhek BRI hBSUkiAg 1RO rdsHEn D 1T BL DRSS,
[0017] Fig. 4 is a photograph show ng the fl uorescence

[odrRge PBip. 3¢ b PHSoHaPK] sHORGEY th AWBlSn¥intdde GO VAiiul hadt sheet samples
optical brightening agent with or without a cationic

wisitlaédhinin A3EJpdichiEiA ghlehRlagEht Whth OFwithtut BRRERENTstdr-MYENTI ON
[0018] The present invention provides nethods of
maki ng paper or paperboard that use one or nore
optical brightening agents during the papernmaking or
paper boar dDRBEKILED PESCRSEIIONIDF PTHEFREENT INVEN IR ent
i nvention, papermaking pulp will refer to pulp that

[0@k8h beTipgtesehningerpiap @rovides pRp@dboRmhekifg PAPLE bSpapbBOak8 khat use one or
In the present invention, one or nore

méro rtiptiedl | brighteaingeagests atucing she paehnaldng at ipapbrboasd aakihgQfrocess. For
starches preferably having a degree of substitution
pugoesstad rt}}et p’rasepn()in@ékﬁi,o‘nmaperadkf_mg pulp Wﬂﬂ&eﬁﬂ@_@fd@&hﬁ@n bW Infade into paper
along with at | east one optical brightening agent.
or peredrodidmgodustst he present invention, the
i onically-charged starch can be added to the pulp
[0&18par andhe/present inventipnconetor matd onicalBagharged Btrghay efidhea kationic starch
products made according to the methods of the present
or | stayehes ipweferablyf bavand yp degree of substitution greater than 0.045, are added to the
papermaking pulp along with at least one optical brightening agent. According to the present
invention, the ionically-charged starch can be added to the pulp separately or in any combination.
Paper and paperboard products made according to the methods of the present invention preferably
exhibit increased paper brightness and/or paper fluorescence intensity compared to the same paper
and paperboard being made by the same process but without the presence of cationic starch, having
a degree of substitution greater than 0.045, and added to the wet end of the paper machine system.
[0020] In the present invention, the ionically-charged starch and the optical brightening agent
can be added in any order of introduction, such as fed one after another into the papermaking pulp.

The optical brightening agent and the starch can be added at the same stage of the papermaking

process or it can be added at different stages of the papermaking process, as long as both



exhi bit increased paper brightness and/or paper
fluorescence intensity conpared to the sane paper and

woaperisand bei ng nade by the sane process but PETUS20U/001806
the presence of cationic starch, having a degree of
substitution greater than 0.045, and added to the wet
end of the paper machine system [0020] In the present

uprpsipts e addedeprian o thel siag-pedssing etdgeso pAperanadtinigt®ocess. For instance, the
opti cal brightening agent can be added in any order of

tWheqnarpnents ean besarddnd adthine 50 mireitesfaf @achastberhwithinntoominkis of each other,
paper maki ng pul p. The optical brightening agent and

withia 20 minutes of pagheotheid exdthint 19 henwemel stlagthenfortwiehin 5 minutes of each
gapernaking process or it can be added at different

othera gVitin 2tmiauisa pEeavhlothey qpmitbask mimge bbragh ather, or even within seconds
bot hi i yuucpts are added prior to the size pressing

ofsqaghyethestinty theapi-naki ng process. For instance, the two
conponents can be added within 50 m nutes of each

[082Her , Th¢ staich, ap0staieda s as icofcabbadiarget serch whichiinprdferably a cationically-
m nutes of each other, within 10 m nutes of each

chgtged ptarch or gdtionicistarchaprefirabdy brfvinezcdeet o€ sybstitution grhater tRan 0.045. The
m nutes of each other, or within 1 m nute of each

chatasd statenef the starah referntostie emersl! bt dharde aftthestaicht dhwder more charged

ul p. [0021] The starch, as stated, is an '

St% FheE SR Be paRdrSy el assivey QR Pationicstasehes.e Waish ywe or more starches are used,
cationi cail ycharged starch or cationic starch,

thf) 'st@fcg?saﬁn)pemslgqugs & Perelferdsd spmpefivian; puthey sambe added at the same time,
t han 8;045. The charged state of the starch refers to

seyratiglye ORI A& LOTAR AP gBe iR oSt oty ishcombigation Wit ene or more optical

ed starches can be used, such as two or nore

char
br@ﬂfef‘%ﬁ i%€°TEY: o PEIFESVOVRTGROTEVRATEteS 1365 Wsedit enectfetbe ataeches eah, be a neutral
the st r% es. can be added as a pre-bl ended
Staé‘gh-p%§féfai hat l%?“t"ﬁ%;?f derPhgreed dfatchesqtas arrlegeeg of sebstimition ranging from
se tia]ly, or in agny order to the pulp, alone or in
abg 043 1p F%%X Dide Reclyps Toim ROMEO-8Hq 2bgut o3 ghiremiahgut 0.10 to about 0.4,
ents. n two o re, starches are used, one of the
or %?Sa{‘rai?ﬂ%‘s"%ztﬁ a%%"te?-‘{] éﬁ?féieg@?%?féhbst'm“er aboysiapd bejew these ranges can be
of t,he charged ,st.arches has a.degree, of
“S‘g‘ﬂ g‘%‘%ﬁe{aﬂif’i © negfegg’gf bﬁgg?%w%% 3@43 i gfeﬁsd abean by used. The degree of
. om abqut Q.07 to abou .45 or from about
suigiof Sar bEMo P8 8o bt Srafees Bl sobotegecn whLAsge e mresnt invention
eSS Sl R SRR, Al SR, L0 s, e

Ot _ i 5 pref d b d.

gree o ! t uti On an ¢
in ?‘ﬁ‘%%‘%ﬁ"& gﬁveﬁHQﬁ‘ir{cidHé,' B We! dot BENEL' & BOBLBEESH and BUFLOC 5567

products, both available from Buckman Laboratories International, Inc., Memphis, Tennessee.
Other examples include, but are not limited to, Raifix, Raisiobond, and products supplied to the
industry by CIBA.

[0022] With respect to the optical brightening agents, one or more optical brightening agents
can be used, such as two or ﬁore or three or more. For purposes of the present invention, optical

brightening agents include fluorescent whitening agents. For purposes of the present invention,



Preferred cationic starches include, but are not
limted to, potato starches, corn starches, and other
worbe7asw268t ar ches, or conbi nati ons thereof. Specriseon7/001806
exanpl es of cationic starches that can be used in the
present invention include, but are not limted to
BUFLOC 5521 and BUFLOC 5567 products, both avail abl e
opticaimbBgtebitimm agealsoarattgricatly dhvhizalavhicade, uskd@o purify and/or increase the
Menphi s, Tennessee. O her exanples include, but are
visible hiverteedlort brighRess bR papieaifibesb oDpticaB brllghdndth 8chits can also be optical
supplied to the industry by CD3A. [0022] Wth respect
whertiig ageptsi ane| cab indteewatagsohdpbn@stuffie The optica wiehidalagents can be
bri ght eni ng agents can be used, such as two or nore or
fludresenaer dyws rikgat Mrbpuvqsmw\/bﬂnghthﬁorprmﬁgtt dnidV@hdnhi@ed in the visible
optical brightening agents include fluorescent
spehirgrethngerhigarivigsthe Brghtpess pothescdlentdhal viltieaeRon the paper. When two or
i nvention,optical brightening agents are typically
mofreoptival brightently apeats wse dsetlpapwith filye stardi,othey BT Baadieti € a pre-blend,
vi si bl e whiteness or brightness of paper fibers.
se@perntighy, dringhy erdende dgepitls. EEneral slasskeohgyiticalabrightening agents include
whi t eni ng agents and can i ncl ude water-sol uble
stilhanes, uderiyativeh eof ofpilheped, distyriltdpliengs.ag@pinglamane ktilbene, and the like. For
fluorescence dyes that absorb invisible UV light from
peragdes ghtheamgentdnvention. @ optical haghterindbhgensipelutiestintinglagents. Examples
enhanci ng the brightness with excellence of whiteness
ofABAR &nqhsip stilbengydisulfonese.oftiliepe tetropt fouatt, sblbeghhembuifpnate, 4,4' diamino
agents are used, as with the starch, they can be added
St&@’calér diswpkanif, acih qorstilbene| derivasives. n Than PBdvsciisscribed i &).S. Patent Nos.
E 5 Ceneral classes of optical brightening agents
P 130 & B8i8teeheS, 5t and £:46¢.832:04ndsi)iS| Bublésation Patent Application Nos.
di st rIblphen triazinylamno stil bene, and the
29q4{9@ THgr 28 %Q%Q%‘ Sﬁm praisest aabate inperporaiedin their entirety by reference
tlcal br| htenln ent includes tinting agents.
iR nkaRplgto t opseifi ‘?Pé‘P deiekiening agratsdndydes brtareenot limited to, Blankophor,
stil bene tetrasul fonate, stilbene hexasul fonate, 4,4
Leyicaphionel 189Ra): Stowhite W %,racfeﬁ,h%wpﬁl Baling] Brijliang W hitse Haritex, Milkawhite,
derivatives. The OBAs described in U S. Patent Nos.
F‘B"'é?égaé‘if e %B"‘rfsa"gg’% 4,025,507; and 6,464, 832; and .
P I|c ti Qqn Pat en i cation Nos. 2004/0077515;
[056‘34/ o%g e ﬁ”}?é‘“ﬁ%ffe@e a\ﬁucaé}?/é? hargec PaGih-a3ueh 25 Gatiois; starch, can be

ent |

R R R
80 e BLPTAPRI (PR, TP GO LE

COMbll’b&%% bvtitﬁ ‘this property improvement, the ionic starch, such as cationic starch, can be added
in an amount of from about 0.25 to about 25 pounds per ton of dried pulp or a dry solids basis, or
from about 1.0 pound to 20 pounds per ton of dried pulp on a dry solids basis, and more preferably
from about 1 pound to about 6 pounds per ton of dried pulp on a dry solids basis. With respect to
the optical brightening agents, conventional amounts are used, such as from about 1 pound to about
50 pounds per ton of dried pulp, and more preferably from about 2.0 to about 10.0 pounds per ton

of dried pulp on a dry solids basis.



Fluolite, Kalbrite, OBA-C and W[0023] The preferred
anount of the ionically-charged starch, such as

woavi7ee7xo st arch, can be any anount effective POTSRITNO1806
an i nproved optical brightener performance, such as
i nprovenent with respect to paper |SO brightness
and/ or paper fluorescence intensity. In the

[0824]er naVithv@speot toithis @REkss/whisi fadtedd i prdfithiSly RECAPRtdnYmaking fine paper or
i mprovenent, the ionic starch, such as cationic

paptrathatts caadd dd @omdokdel frar-shoctpramspiintpdpetinl@men3ptit, ipePalendered (SO),
to about 25 pounds per ton of dried pulp or a dry

anfldighti®eighisécated GL W) @radad ONbn-todledofet Whedtpapd) ipMidaefomefecly draining
ton of dried pulp on a dry solids basis, and nore

stqpkeCeatabfrse shearis apahlicationpeatiedn tvhichhleddoatind@unetsek Refierally contains no
ton of dried pulp on a dry solids basis. Wth respect

mbe thidnel 08pby weichirhéchhtie puly. gerakndeal(BO)is cffmhchine calendaring paper
anounts are used, such as from about 1 pound to about -

utBbRingastak hpeing abemaingdhilled ipnlfiper @M IWCHs praideiaplk Wf relatively low
fromabout 2.0 to about 10.0 pounds per ton of dried

grpuinpge iNesvsphint ngchinelfinisbel $appi0io 2dhpdded matnds pRraéchdicdl pufp, commonly
process, this process is preferably used when naking

uskd fve ppatreynessspgpepser that i s coated or non-coated
free-sheet, newsprint, specialty newsprint,

[082)er c Biegamaldy, ettle (s8Eh, arainbrightelitg weenghte moadwedd @L\dE)prior to the pulp
grades. Non-coated free sheet paper is made from

enferiag laypleagd ghest.nly as teagtlone Sohodinteritrof ¢heginesent ingention, the optical brightening
publication grade in which the coating raw stock

aggirasd tdrgh easnbeaidelsd abommriar to Weenpulp Entsyingweingdehine chest. In at least one
mechani cal pul p. Supercal endered (SC) is off machine

empbed e Pf the Prpags invgrtian; therstpreh ant sleskopigali brightehing grats gag be added to
chilled iron fiber rolls. LWC is coated papers of

the pplatrigerothe size gressinmgEhe plal prd e aptied ibrightening gt can generally be
paper is conposed mainly of mechanical pulp, commonly :

adfi%ﬂ@e! apy focptiqn Rfjthgypanen i pfdpeprocess aubsh teraddask niler (o the wditewater silo in
starch and brighteni ng agent are introduced at or

a pAPFOMAKIBE PHSEISLAr 52 he éﬁi‘?"%g‘”@r B thednachimgchest gr gan beezdsded prior to the
one enbodi nent of the present invention, the optica

blgndich et angarde addsqiprighte o plerdhe ftgireBeeradded at or prior
to the pulp entering a nachine chest. |n at |east_ one

08 6hodi Hasnmetpd of thegraseaininveriipa e ba prackeedseragqnentipnal paper making

tBe 0 tbcalqbrL ht eni ng agents can be added to the _

maghings @P grodifisatiens thgt z@g‘gﬁ?@é@f Bigde miyieve plihe presgig inveion. The method
ogtiFaI bri ght eni ng agent can enFraII% be.

can employ many erent types of paper m mg pulp or combinations thereof. For example, the

pulp may comprise virgin and/or recycled pulp, such as virgin sulfite pulp, broke pulp, a hardwood

kraft pulp, a softwood kraft pulp, mixtures of such pulps, and the like.

[06027] An enzyme composition can be optionally used for treating the pulp and may contain

any conventional paper making pulp-freating enzyme that has cellulytic activity. Other

conventional paper-making components can be present as long as these other components do not

negatively affect the starch, or optical brightening agent. Preferably, the enzyme composition also

exhibits hemicellulytic activity. Suitable enzymes and enzyme-containing compositions include



added at any | ocation of the paper maki ng process and

can be added prior to the Witewater silo in a paper
worbo7vg7nocess or can be added prior to the nmrchiuseo07/001806

chest or can be added prior to the blend chest or can

be added prior to or after the first refiner. [0026]

The nmethod of the present invention can be practiced

thAB Jembedtin @S PRANET 5, MHW00 G0 VBGIRE) @SS Wdthht Application No. 09/031,830
. nodi fications that can be easily nade in view of the

filR &S, 110082 Rhi MRemdtithaMPhEHRE N0 EWRY 95/48PHRY all incorporated herein in
different types of paper naking pul p or conbinations

thdiP&ftiR@fes b RifererRNDIHer e)&hﬁla%d@emm_ciﬁgamrﬂt&&iﬁg én@rles are BUZYME®
and/ or recycled pulp, such as virgin sulfite pulp,

25b5 okvg BUZEME®hZEdWeesh kiaahble PR, Bakarht MRFhidtledf hternational, Inc.,
pul p, m xtures of such pul ps, and the like. [0027] An

MENBHISTET 6 A TPIRS édlluBfic GaFyniecotipobiftm bleferatif dorft&ihs FoRalbbid5% to about
the pul p and may contain any conventional paper naking

20041 b -Wéightt drRgmenThe prefidtatl dhagme ebmpbsifidrC cAC Rirtklef Yontain polyethylene
O her conventional paper-naki ng conponents can be

glROE SeflerSgly i hohs/idylaelidinbetetratydR@neNilcohdy gh@krine, water, and other
negatively affect the starch, or optical brightening

coagMtibnal Bhaher@hipysitibhaddthay, e faexpagie] deaerit@d$o U.S. Pat. No. 5,356,800.
exhibits hemcellulytic activity. Suitable enzynes and

Therayyhm: waybaaddedigy thopylp &i dniy ansuntngich de frvasbod @00 itdatsbut 0.100% by
in US. Pat. No. 5,356,800 to Jaquess, U.S. Patent

woigiplenade enedNn the 808l 30the iphlpd fdrekamd,, frah® Sihut ANk to about 0.05%
International Publication No. WD 99/43780, al

byiwigitpor at ed herein in their entireties by reference
O her exenpl ary paper meking pul p-treating enzynes are

[0@S8) Y VBfrone 25R8diamret BURY bEesen) iiBS@don, betdnzewatdragnisgioh commins at least
Buckman Laboratories International, Inc., Menphis,

ong ppiyamifeeligehéndngtal ag ong eneyme nPoespalyaoridgis efesentlin yn effective amount
contains fromabout 5% to about 20% by wei ght enzyne.

to Frabilige dlie pnaythee Bxymelatyosmgpné icpwnositiansfagntalhéng poyangide oligomers and
pol yet hyl ene gl ycol, hexyl ene glycol,

enpahgpy imydasenited| ind bitesnatiopalr Biblidhasl Aipplidatigh ddhoWO 99/43780, which is
gl ycerine, water, and other conventional enzyne

inqorppsaied hergin imieentirepe By refsereer  exanpl e, described in
U S. Pat. No. 5,356,800. The enzyne may be added to

(00292 puberordingipthe pissaRt invertion. He eRFHA cRBWASition Glinglgde a combination
about 0.1 00% by wei ght enzyne based on_the dry weight

of oiwor R e pdiffersht enzmss-e The eBAMEH SOPESiiS cary iaghylgt Tor example, a

0. 05% by wei ght. . . .
combination of a lipase and a cellulase, and optionally can include a stabilizing agent. The

stabilizing agent may be a polyamide oligomer as described herein.

[0030] A microparticle additive may be added to the pulp at any time during the process. The
microparticle additive can modify the charge of the pulp or the charge of a component of the pulp.
The microparticle additive can be, for example, a charging or modifying agent, a filler, a
coagulating agent, and/or a retention aid. The microparticle additive can be a natural or synthetic
hectorite, bentonite, zeolite, alumina sol, silica or any of conventional particulate additives as are

known to those skilled in the art.



[0028J In one enbodi ment of the present invention, the

enzynme conposition contains at | east one pol yam de
wohkogmsenoand at | east one enzyne. The pol yan 8eTiU$2007/001806

present in an effective anount to stabilize the

enzyme. Exenpl ary enzyme conpositions containing

pol yam de ol i gomers and enzymes are described in

[0{)/\%“] er ngtd &n@el mE)lrj By gdtopﬁ)ephﬁlﬁ 3k itr@crﬁe %ll[pvp aggié’a:%§ Qflth conventional

I'S 1 ncor porated herel nits e

us%ﬁq&elgxgcﬂge% in %Q%E%akﬁ?gc Qés&g & & pl@r Q% %Sgt%.t écgi@d to the treated

e enzyne osition can I nclude a CO I na

puﬁcﬁgﬁ a%e ggst.d?fofcﬁire?ﬂsteﬂff W%gsépemy&ﬁl FBE gﬁ?c%Pd“{F%% tfxé &Qsent invention

I NnCl ude or exanple, a co

inap&jebﬁﬁagésl M!el?‘ﬁﬁowﬁ'ﬂ%e és 'tslg[!&i [YheaR, lfé‘rcéx%lﬂl lea BUSAN®!130, available

I Zi ng agent I ZI ng agen be

ﬁ&?bxamagia8{>aag9g§rnt&§atgﬁacm%g mB& e dhn. [00301 A

n1cropart|c e additive may ed to the pulp at any

[063215 rmg 1? &] 5% és Jﬁg s@té‘ﬁ{ ¢Had ﬁJg omﬁqgé He}ﬁ%d of the present

arg the pul p or the charge o

mﬁé?lﬁgrp e fd?tﬁ‘n ltl h@Gppl ®is tUb% dﬁB&‘Et@@@fﬁaﬁ He&y a8l shbWi§ i€8@mplary of the
tor exanple, a charging or nodifying agent, a

prédeht ifi¥ention ERAGY Ab WAY IRSRIY to RBEICOhe 3cdpBlof el iRVenBbfl - In the system of
The mcroparticle additive can be a natural or

m&;y mt Delgphy Hekdron bi®a sl oNbitRal BrBldning, agBhtUH2D SOhdded at desired

lica or any of conventional particulate additives as

reﬁfe&x&é'&@ﬁ%n@r&&@%tﬁ aSiowih@érehit of PepeR blak (M@ Q3 toAor D44 pulp at any

may be added to the pulp or treated pulp in accordance

paf¥ SFihCREN RRd bPa lwdd %ﬁﬁeﬁfas Rh@&. dBS siipplP 3PHlp BRIV @presents a flow of
processes. For exanple, bi oci de may be added to the

pul, @t exAmpld) siippliad hbﬁmjpxﬂ;hﬁcﬂﬂmg BinRoF RS Ths &@lply dfPpulpRBown in FIG. 1
paper nmeki ng pul ps according to the present invention

cah b6 lawdRdud, BEIHGE SoralxlingdamMar bhet ddEines kpasdagelvay of xing zone for the
art, for exanple, BUSAN(r)1 130, available from

fidsu 6Kptg) Thabappdt Of stesh bNOBARAL bafad example, a hMaifgithisk having an outlet in
Tenn. [0032] A flow chart of a paper neking system for
cofififitnydatich Wik ad et bEihh adated pilpenkr esent i nvention is
set forth in FIG 1. It is to be understood that the
[06333t enTlshpip ticsteé xdthptha rsiarabf antiBB froas datpaksed vt die teeatkd pulp tank
is in no way intended to restrict the scope of the
thionglea tdfmar, ahdthieh ¢hreyeht eivleraf chiestGrhele, opgiosalpKtiived insltiding h biocide can
and a supply of optical brightening agent (OBA) are
beaddbihed twittidks tréated pulp. The refiner has an inlet in communication with an outlet of the
treated pulp tank, and an outlet in communication with an inlet of the blend chest.
[0034] According to the embodiment of FIG. 1, the pulp treated in the blend chest is passed
from an outlet of the blend chest through a communication to an inlet of a machine chest. The
blend chest and machine chest can be of any conventional type known to those skilled in the art.
The machine chest ensures a level head, that is, a constant pressure on the treated pulp or stock
throughout the downstream portion of the system, particularly at the head box.

[0035] In the system of FIG. 1, drained pulp resulting from paper making in the headbox is

recirculated to the white water silo.
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respective concentrations with a flow ng stream of
paper meking pulp to forma treated pulp at any part
w@boovlg73ee ont end of the wet process as shown.PdTES2007/001806
supply of pulp shown represents a flow of pulp, as for
exanpl e, supplied froma pulp holding tank or silo.
The supply of pulp showmn in FIG 1 can be a conduit,
(89861 ndn ther embodimenttshown i FIGtRer cationic atandr and/or OBA are added to the
passageway, or mxing zone for the flow of pulp. The
refppepirsatesipudn afitlchblond B or apitaithe sthfiboweadticesystem haddieng conventional
tank having an outlet in comunication with an inlet
styff bpreAdditionabertipuic starclimkay He@Od]) at TestyfTibgx 4ltheagtenbt vkgitted in FIG. 2.
the starch and OBA can be passed fromthe treated pul p
Thepystenh pHEh 2ahased basond refiner betrecent the anaghina chéstaad dfeessiff box. Other
where optional additives including a biocide can be
addiinsh.rineluding inHt avustmend agentpevich as Thien, medyi aigr bdadsleduat the stuff box. pH
inlet in comunication with an outlet of the treated
adjUAtipe rgeTiks caanke addedat pther painte aleng itiecBew ofi pwiptdr teeated pulp through the
inlet of the blend chest. [0034] According to the
appstsesi nent of FIG 1, the pulp treated in the blend
chest is passed froman outlet of the blend chest
[00RT]ougAhe aprsmtimeiche prssent wvenion shrplsefncludgamsttiring devices for providing
chest. The bl end chest and machi ne chest can be of any
a élaﬁbl@ (RPRSGAUERtionph EelRAMic the flowsd eulpk far example, ftdmealmUt 0.05 to about 2.5
machj ne chest ensures a | evel head, that is,
Pfifﬁﬁ'?% Py eight @B 4y based An thecdried selidsavaigitt of e pytrodke apparatus can include a
t hr.oughqut t he downstream portion of the system
mﬁ'&f"ea giﬂ*%fr fop Peeviding apwieble gxout ol 3hs catwnt%ﬁa@yéa & figw of pulp, for
Gl é drai ned pul p resulting from paper making in
C&am@ on AR LD R LIRS d SRS roE PP Cﬁmné“r starch, having a degree of
%%E g% In the enbodi nent shown in FIG
b Areaitifep (A, hesed Ladthe drisd tSHIedSr tiEhfeaf the pulp. Other
treated at the blend chest, or up to the stufFbox,
g freiol l%’éW??Sr?E? RBRERDLY RIBYIGRHET B es pdiifven gad igredients that may

Add |on .% $n|c starch may be added at the stuff
%‘5% ‘fr{"ﬁd 8% depicted in FIG 2. The system of
ﬂﬁhﬁi q§ econd efi ner_between the machi ne chest
[ t h& CFFH ‘Ho%%‘am h Feniied!; s CIWFWeg eV ieRy %‘Hbe d'SPOSGd between,
St t ents s h as al um al so _be adde
O REEETR BT PRSPy HGUAPE BaRD 56 tapBoGpans of FIGS. 12
ot her points along the flow of pulp or treated pulp
aboH
thfough t he appar at us.
[0039] The present invention further relates to a method of improving optical brightener
performance by practicing one of the embodiments of the methods of the present invention which
includes introducing at least one ionically-charged starch, such as cationic starch, and at least one
optical brightening agent to a papermaking pulp to form a treated pulp and then forming the treated
pulp into paper or paperboard. Preferably, the improved optical brightener performance includes
an increase in paper ISO brightness and/or an increase in paper fluorescence intensity. These

increases are compared to the same method using the same amount of optical brightening agents

compared to the same method using the same amount of optical brightening agents, but without
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[0037] The apparatus of the present invention can al so
i nclude netering devices for providing a suitable
woanrastanat i on of the OBA to the flow of pul p, PEDUS2007/001806
exanpl e, from about 0.05 to about 2.5 percent by
wei ght OBA, based on the dried solids weight of the
pul p. The apparatus can include a netering device for
anyrcbargetl sigrclaasliortanp ktarch eing kddefl ptihetoalxt sizerpressiigar ch t o
the flow of pulp, for exanple, from about 0.05 percent
[0D#0]abolit tie. prepamt deventidyy thve pgisént davdntion providas ch mettadi B0avoiding the
a degree of substitution preferably greater than
qeniig ofiths epticehbriighéendgl agent sod/odestaives thd tolof ortUrighfatds@achieved by using
O her netering or dosing devices are preferably
oppicalbrigb@ningagdntee ot her additives and ingredi ents that
may be used during the nethod. [0038] A cleaner, for
[0e4Hnp| &he imprem¢mént g aptichbbrightapbe parforgante\vdan ehe meBurbd by either paper
di sposed between, for instance, the fan punp and the
1SSxchregbimessaw papdeti flugres@nemipteositytand cantxooh the pider of atfda&iS% or more, such
1-2 above. [0039] The present invention further
asr ¥Patesotep onfromtdboet Bb 1o alpub¥idhgomptiied &b thersagh tpepee being made in the
performance by practicing one of the enbodi nents of
sariegpropesswidhs the fsaré ©Bgis @gé arnounts/ut withoutnly chargettdtarclelseing used prior to
i ntroducing at | east one ionically-charged starch,
the sighprassingat i oni ¢ starch, and at | east one optica
bri ghteni ng agent to a papermaeking pulp to forma
[0p4Hat eBepddsphapbvemeentidnsd hengdits ahicved atitbdhgprlegent imvention, the present
paper or paperboard. Preferably, the inproved optica
inpntigh cah Birtherachisy orap e optins) engeliend fllprreienticre sigh a3 REET TiO,, clay, and
I SO brightness and/or an _increase in paper
the liker Eyelamrclichestagh sqtenfion Fhachieved @pd g8 sveaarke asbieped with a decrease in
to the same method using the sanme anpunt of optica
fillgr jngepatpivsyy Wgwny of dlmehilite @ the pregent Hyyentinst thgacreasg g retention rate.
t he same anmount of optical brightening agents, but
Alp.tWBLHh e ASPSeh Hvgatpns it !er?FF"%iﬁFﬂ’/%ﬁPle&%?/“gP%ﬂ%@ﬁ’%é‘i qfgheet defects, such as
added prior to the size pressing. [0040] In the )
megswed by Wiiéntsfests: Prriicprls dsse dpstingnfar destgsceindbe eagly section of the
met hod to avoi djing the quenching of the optical o
drgiet- GRE BRidAYCWdeMt!ShitansH 1 all sitreoriensan By ashigyed (e-g. reduction in small
ri ght ness.achieved by using optical  brightenin ‘
h°2¢§e%%§.°“‘{"0t5‘4!ffd"l*ﬁ’eﬂ?‘ rEEHIh N small Jight spotp) | EH‘%&ﬁe\“’”h the present
inee%gigr%r {ltl%lnegseedc grgingge rcrzgr? Sbléraechie?/gd, e\lzv{lib:l? rall‘%a}g esrpe:ed increases and/or steam
reduction. Further, with the present invention, the present invention can promote sizing retention
and can increase FPR and/or FPAR. Also, the present invention can promote strength, such as
improving fiber-to-fiber and fiber-to-filler bonding. Further, with the present invention, fewer
breaks and/or improved paper machine runability is achieved. Also, with the present invention, a
reduction in linting and dusting can be achieved. Also, with the present invention, a reduction in
BOD (biological oxygen demand) and/or COD (chemical oxygen demand) can be achieved. One
or more of those improvements can be achieved with the present invention, as compared to when

no charged starch is used.
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I SO brightness or paper fluorescence intensity and can
be on the order of at |east 5% or nore, such as 10% or
wono@/ostof r om about 5% to about 25% conpared POTHUS2007/001806
same paper being made in the same process with the
same OBAs and anounts but w thout any charged starch
bei ng used prior to the size pressing. [0042] Besides
(0043 abay enewdit horeenineiiadntd o Ak pRY&aE iwrdnbioh, NBe AFre&RANInvention can
i nvention, the present invention can further achieve,
inrgso\aone pt inore, ofeékcfellbwing pfapkities: retenti on, such as PCC,
T12, clay, and the |like. Further, higher ash
r et ent i(®nar mciaakiiefibe retemibncampaee® fechagbil ed bting Bredent;
decrease in filler ampbunts used in view of the ability
of t he (Pr asmnteaserin glieket 4h corderit e the pager th@pdred ANWhedMo charged starch is
rate. Also, with the present invention, It is possible
usd; achi eve a reduced anount of sheet defects, such as
measured by .ULMA defects. Particularly, |ess dusting,
for i n§¢)amciagrease in dreinagerdoynpaedté ®herdio dhamzed kiRhSs prégeat;
be achi eved, holes reduced in all categories can be
achi evéd) greingreaseriesiziop ratentiom canpdréd toovhes no kkrdtpal dich is Present;
medi um hol es, reduction in small [ight spots).
Fur t hekg) avetihctiohén redseninparad enwhienmo chargedaaellis present;
drai nage can be achi eved, which allows speed increases
and/ or (8 targgnatien irchintiog andZerdultang, cowipied tdehgr esehatged starch is present.
i nvention, the present invention can pronote sizing
[0pEt ent MGt wgprectlarpne e mossel R paopdrtp im FPAdnendd, s, intphavement can be
present invention can pronote strength, such as
on thp pesier patilease?’%: 4 dastde onmare susbras (786 ¢ thorer 1036 ndinagg, 25% or more,
Further, with the present invention, fewer breaks
S0Emer Bere; e oVBarep é&% onrmensi sweh puifiern 204 toyl 00%, fomi B¢ td75%, from 10%
Also, with the present invention, a reduction in
to| 3076, 3y AmdrarESt Phyaleesn Wihingtbpseetpages, Athstsin Wiet peredné improvement is
present invention, a reduction in BOD (biol ogica
CORHIGE (P e FUREINPSn bR Mesten) thersamt prpress ijdhe WaRedRY)s andramounts, but
he achieged. One or nore of those inprovenents can be
withot @t ghiteedh sered bringsused priny dAt e rizearresigpartael pegicular numerical
. Wwhen no charged starch is used.[0043] I.n one or nore
IMBFAYSRFHE Jeialiest in the expreries fan s Ashiey hlereipein geaaraly tvith respect to other

entkgggcan |mprove one or re of the follow n

|n§ ) %
MBSt AL RESPIHRYHE SXeRng RNFT PRS- 9ty Shreshtarches, and/or process

co&ﬂﬁ&%fed to no charged starch being present;

[0045] The present invention further relates to pulp and paper obtained from the present
invention. In particular, the present invention relates to a pulp or pulp slurry containing pul.p, one
or more optical brightening agents, and at léast one cationic charged starch, preferably having a
degree of substitution of greater than 0.045. The charged starch can have any degree of
substitution described above. The amounts can be the amounts described above. The pulp can
further contain other conventional ingredients, sixch as at least one filler, at least one biocide, at
least one microparticle, at least one enzyme, at least one polymer, other starches, or any

combinations thereof. Similarly, the present invention relates to a paper or paperboard obtained

-12-



(b) an increase in sheet ash content in the paper
conpared to when no charged starch is used; (c) an
woner7@asxroi n dr ai nage conpared to when no char gew/us2007/001806
starch is present; (d) an increase in sizing retention
conpared to when no charged starch is present; (e) a
reduction in breaks conpared to when no charged starch
from the pssamt invérditjona I paticildrothe papet bﬂﬁdp&@oﬂﬂ@éﬁﬁeﬂlﬁ' J&’ paper, such as
conpared to when no charged starch is present 0044
th¢ipper izesipementioned sl verandtiteepapér dr pasEbdard@Rting pressed cellulose fibers, at
i nprovenents, the inprovenent can be on the order of
leagt charged st2®h, mtfetablysavimpaodegreprof sulstitfionSf gléalf thaR 10845, and at least
10% or nore, 25%or nore, 50%or nore, 75% or nore,
oritBaPbrightenimgeageat c Mhadegreeoofi WsittatichORYethd ctarged %tdréh, 669% as a cationic
from1l0%to 50% and any ranges or values within these
stara,ges hawihibe eanious kiegrperof eutstitutiph eeati@ied easicf ORP stard, th@ paper can be
t he sane paper being nade in the sane process with the
fiscapapeCBAmparttatasoeatddsyr nburcoated. HTt paperycaa ha hgesprint, 3p&diity newsprint,
bei ng used prior to the size pressing. The particul ar
supemreslerciated] plighvterdgitt Sodted grddedl The tpaperenadepfr@s th@mpulpecan be from
achi eved herein, in general, with respect to other
regyeliesindéon visgio pulphe present invention, meaning other
OBAs, other charged starches, and/or process
[0846d t iTop prespry0ushtiqrh wilp be fetiter chaified by thef followimg examples, which are
relates to pul p and paper obtained fromthe present
infepdecpibg gxempamy f the prdsent invehfgonpr esent i nvent i on
relates to a pulp or pulp slurry containing pulp, one
or nore optical brightening agents, and at | east one
cationic charged starch, preferably having a degree of
substitution of greater thE?ﬁA(MWg The charged starch
can have any degree of substitution described above.
l"Wé anByperimenfal: h&he R sHengntien ured dr ithje gxammle eontdihet 70% by weight
can further contain other conventi onal
b'?%?dea?réwgd a8q, 3%alsy dteighb hloachsAssoftvppd withar SEaefi 3¥hel. Optical
oci de, at |least one mcroparticle, at |east one
br@h&“—%‘e useg; wps Jdjorgly @%l%ﬁﬁeﬁﬁbm Rl §5¢h&&om oBuckmpn Laboratories
[ léaztl s thereof. Sim g g%(eaethe present invention
“leglaﬂ? P ‘é{erﬁéﬁ‘é‘l‘“"oﬁtar Bé’lt 8 %B?aégerﬂfﬂf%ﬁ‘n t he
sent i.nv t|on oarllcular t he paper
w%@ger bodtee rl’aB‘éShﬁel’i;Pr pgigtion 15 Jhjuy (as §‘°tf€’rYe%1)sOBA was first added to the

thick pulp stock (consistency 2.2%) followed by the cationic starch. Afierwards, the pulp stock

was diluted to 0.4% and the handsheets were prepared by the standard Tappi method T205.

[0049] Figure 3 shows the brightness results of the prepared handsheets. The introduction of
OBA increased the paper ISO brightness from 64.0 to 65.2. Upon the addition of 7 Ib/ton (as
received) cationic starches of BFL 5521 and BFL 5567, the brightness further increased to 65.2 and
66.0 respectively.

[0050] Figure 4 shows the fluorescence image of the prepared paper samples. In this
experiment, small paper pieces were cut from the handsheets and taped on the fluorescence lamp.

The picture was taken in a dark' room using a digital camera. As can be seen, the introduction of
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t he paper grades nentioned above, and the paper or
paper board contains pressed cellul ose fibers, at |east
woher7gew2et ar ch, preferably having a degree of PCT/US2007/001806
substitution of greater than 0.045, and at | east
optical brightening agent. The degree of substitution
for the charged starch, such as a cationic starch, can
catiavie stanchey icreased the Juaesende ivtshsty (butipleys gl aReddition, the samples
earlier. As stated, the paper can be fine paper or
wilpighertdationic starch dosagesqsantyies-ACandtop dispihitel ERE fludiadteRR intensity.
newsprint, specialty newsprint, super cal endared, or
[005hht - Whug hdationiat sedclgs.aceh. asT BFLPEFEr aiBFLf 5867 tsbch compositions,
pul p can be fromrecycled and/or virgin pul p. [0046]
imnevedoptienh brigharenpdrfommadelby thecrdasing beth thd @iberf ISehri)itn&@ind the paper
foll ow ng exanples, which are intended to be exenplary
flgfrescbree priesay (extipddytidn. EXAMPLES [ 0047]
Experimental: The pul p suspension used in this exanple
. [06821t ai red fGerbgxpesingli} tel efiched Hrr duwolw bagddeca@iamy of the present
wei ght bl eached softwood with a CSF of 380 nL. Optica
inimitight eerer camsmednaginst nojsal coaBalaiits Bihiclb 524 camebnBbtally used, namely
5567 (from Buckman Laboratories International, Inc.)
poheandne aitd @ pelyDMMDkAGedn diis barteflirerxperimainaasghown in the table below, the
densities. [0048] During the handsheet preparation, 15
flyosyseense (and brighiepssewire OBAswed 6 hastdsheetd etdeofrérhen pilh dlaving 70% by
pul p stock (consistency 2.2% followed by the cationic
wejghirblgachedrhariwoed @8d 30%yprdight Sleseticd wawobd. UFtedpulpfifthddbad an OBA
and the handsheets were prepared by the standard Tappi
(Lgscpber OBdkpresepbinghe mneunt of 35 pounds pertten bf drigdtnuls dased on a dry solids
results of the prepared handsheets. The introduction _
bagis- dBang plcthe saBpies: e cpagydant MBOPISFENGhimBresothergamplesOa casionic starch,
65. 2. Upon the addition of 7 Ib/ton (as received)
PuEsypRtd he REgsspidRwestion. v pressy in higaveaBPRIPSS 617 ameyns of 4 pounds per ton of
brightness further increased to 65.2 and 66.0
dried oRERetan2 dry spjisis pasts. et ofitheseiagonin starchesgreavsdahie from Buckman
{ mage, of the prepared paper. sanples. In this
Lab%rﬁ F 'Fﬁéﬁ?"}at?ﬁ%h | The gepedinipe fus saprlpecantpinet angnygntional coagulant in the

andsheets and tageg on the, fluorescence | anp.
pulp, namely polyamine or polyDMDAAC, in an amount of 2 pounds per ton or 4 pounds per ton

of dried pulp based on a dry solids basis.

[0053] As can be seen in the table below, the samples containing the cationic starch with OBA
had a significantly higher brightness and a significantly higher fluorescence compared to the
control sample, as well as to the samples containing conventional coagulants that further contained
an OBA. It is clear that the present invention provides superior brightness and fluorescence

properties and that the OBA is not quenched or diminished by the presence of the cationic starches.
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The picture was taken in a dark roomusing a digital
canera. As can be seen, the introduction ofcationic
webker7oleRoi ncreased the fluorescence intensityprPCTansploeso1sos
3 and 5). In addition, the sanples wth higher
cationic starch dosages (sanples 4 and 6) displ ayed
hi gher fluorescence intensity. [0051] Thus, cationic
starches, such as BFL 5521 and BFL 5567 starch
conpositions, inproved optical brightener performance
by i ncreasi ng both the paper 1SO brightness and the
fret hanpshgetescence i nPBFBOty (excited by UV). [0052]
79%‘3&93F*ﬂﬂdt'liféﬁw°@‘§<perl ment, the ef iB&ten @BAt he starch
BhFhrporiagivendt s of the present invention were

conrpared—against ot h?r coagulants which are
r\nn\lms‘l $’de||cnd a.nej_\ﬁlﬁﬁy\ﬁﬂdﬂ ne an a

JADVDAACTaREY t hi s pMinoita ul ar eTq@erl ment, as shown in
FHESERRe Brahigess, o | Floureseance n Brigiwnesp | wer e

6,227 120t s radd Hrlom a pid: lamno
. 983 L8 ack- 2006 by \',A_zf?.gm#/manﬁsam
ORABY S AWM ASSTRA)
present: 43 —tre—anoin

&1,
' 5 1U,HIEE,S per 73 & A#ERolyaming
L < 921_| IPRANA 2,## PPIVQMDAAC
PUTH,  YpPU UIT a2 71> 4600 L ‘59,\, 4#(;FP lamlne

Sdllpl 8255 TO LUdgu.} T WasS pl4? 1 - :.”7 L2 ﬁ.#/t 30'MMAC

G E&s— NWf
o

S

Sanptes, a catTonrt—starch—pursoant—t hé&
i nvention, was present in the wet pulp in an anount of
4 pounds per ton of dried pulp based on a dry solids

Edgplsy Both of these cationic starches are available
rom Buckman Laboratories International. The renaining

[06 P‘r Sﬁ%ﬁeﬁg tgémﬁﬁgd%'r &%@*S%&}E&R@ oS 8 l'!clr g}%}blhf? wtatp conducted to
det%nﬁﬁlk:' RS ofI&Ys BP@S"@' a éat ﬂwgé\rcfg%g%% I&Szln (gprﬁ’cgldbxg%lg%ef qIn particular,

based on a dry sollds basis

BUMSOE 385 oRBhRVboallifnt SBRRLES R Fﬂy@ﬁggﬁélﬁg&l stfgoagu.am was

starch with OBA had a significant nes
intAfitlcdd Mitd e ihGARbLY st E}%rtmg | ak' ah ea%ﬁﬂp 566 ‘3”?8)?5 %vﬁngh was gradually

the control sanple, as wel e sanp

mda@@&catmQng/t&o%a%émnﬁteagéaa&uk 451/'&&1 tah@tthé‘nufnkléa&d to 4 Ib/ton for the
contained an OBA. It is clear that the present

rerdIN@Rloff @it PR VTEESosBLtPREI Bbn BELERENEY S 160 every reel until the trial was
fluorescence properties and that the OBA i s not

finghiehched or di m ni shed by the presence of the cationic
starches. 1. 2gram handsheet pH=8.0 70% Bl eached

(0058} dwdrvom kb ek paribt, it was noticed that the breaks on the machine dropped from an

average of 2.4 breaks per day (based on a one month average) to an average of 1.6 breaks per day
during the trial. The breaks on the machine is a term understood to those skilled in the art and
refers to the paper that is formed on the machine does not break prior to it being rolled up.

[0056] Furthermore, during the experiment, there were no significant impacts.on the
headbox charge with the addition of BUFLOC 5567 coagulant at any dose. Also, the ULMA
holes (purple only) were not impacted significantly during the experiment.

[0057] Furthermore, during the experiment, it was determined that the threading of the size
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' 30% Bl eached softwood Exanple 2 [0054] In an
experinment, a five-day experinental trial on a paper
woradtioses2nas conducted to determ ne the effectB8CoOfUS2007/001806
using a catonic starch along with an optica
brightener. In particular, BUFLOC 5567 organic
coagul ant was used. Mre specifically, BUFLOC 5567
presaghid é}lﬁi&kéﬁ@%dleﬁi,lélodsimgmhﬁtbg cfu@ 8o il et ¢ %\%;?_%? bonding or better

starting at an amount of 0.5 /ton, which
sigihgdetaded wma@a@Qﬂ‘tﬁeOBQFL@Ctsgh cépdiahfien increased to
3 Ib/ton, and then increased to 4 I'b/ton for the
(0088 NEeRhedmoteBurind @b ex AR Tae
b?n? | b/ton every f%el Jﬁtl| t he fﬁ "&ggg?ﬁﬁﬁgﬁﬁggﬁkvm1du”"ga
fifeOddyTtiallfefsitibh bsd @XPBLESYEST filldrd adﬂaﬁh&‘?&ﬁc@lggaltahéﬁwéshﬁ the paper were
breaks on the machi ne dropped from an average of
achieeak sItde belitagd ({20 aQRING I QP& iniEN tdbuftY ﬁ{o@g@\)entg%a%} increases in the
average of 1.6 breaks per day during the tria
retehtakpercantdgee machine is a term understood to those
skilled in the art and refers to the paper that i-s
[0039]medWith td3pectars htheeOBAESarROSveRI(Bptical Hr@htehifsi 4 -
roll ed up. [0056] Furtherné?fz6 dd??ﬁb thg expgnﬁﬁyﬂﬁw&ovaj the
brighgiess amdrfionacsicg Rivél a8 hot sigaGiantly efotdd BrdgRARAXe of the BUFLOC
charge with the addition of BUFLOC 5567 coagulant at
S55ahwoaindant. Anse®, bitighe ctddbibréiceion, (thel ﬁfﬂr@e%ig‘ﬁine%fr@m%te week before
i mpacted significantly during the experinent. [0057]
anggne veelnfillowinguthe ngpdrinEnewam Bend thel dverd@s floGe &R0 2.4, During
that the threading of the sizepress was qui cker and
thq;ngegmenme@hembwtmewas)auohw bebiidethe fhefesdeicd Whdbout 2.2. More
bondi ng or better sizing achieved with the use of the
impojantly, 3B% Pptieal g biighiening C@5®] ubaget hignificargly dttpped) dnbieyet, average
experinment, retention gains were realized, and even
brighiinpssgand avierage dlugresedngd were mainttdingd andescliilsddr aHoue.i Morefspecifically,
fillers and other functional additives in the paper
Prigie Foothg CHp@ant the QBA bedgk evascireundt758-35Rimly -rdayide. However, during:
experinment woul d show even greater increases in the
the, "é‘tpéﬂ?‘le'@)tnw'fﬁlb theaise o BUALOES 836 M tskenifics pierstludtion til © B@Bas obtainable.

aLry- oyer optical brightening agent carry-over), the
Spec1 icdlly, the OBA 'used during the experiment was around 450-550 ml/mm to meet optical

specifications. This is an overall reduction of approximately 500-700 ml/min. The hardwood
level chest based loading remaining constant at about 0.73 pounds per ton. Thus, with the
present invention, the amount of OBA can be significantly reduced and yet brightness levels and
fluorescence levels maintained at acceptable levels.

[0060} It was also determined at one point, that the pitch control additive could be
eliminated with no effects on the overall paper quality.

[0061] Further, there was a significant reduction in dusting when the BUFLOC 5567

coagulant was used.
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bri ght ness and fl uorescence | evel were not
significantly effected through the use of the BUFLOC
wo36en/osagul ant. On 92 bright grade producti onpCThS2007/001806
average brightness fromone week before and one week
followi ng the experinment was 9 1.8 and the average
fluorescence was 2.4. During the experinent, the
Exareglade bri ght ness was about 9 1.3 and the
fluorescence was about 2.2. Mire inportantly, the
[0062]i calin this gipeamentya &gemfivatyGRperirgeitdli tarwdstufl bR PPSHber machine to
and yet, average brightness and average fl uorescence
desminath ergentedn affede sCusigeHUADOCES s6WtoguiRR & VitRAIFIOBA efficiency.
prior to the experinent, the OBA usage was around
SPEOHAGHY, ddringrapforty-Sivelday péoivdyBUFLOUr 569 cbdpR 10K RES isdB M the amount of
W th the use of BUFLOC 5567, a significant reduction
2.5 ibsiiBA Viesstadat, ai 1B, evas Slse pirdsetal The, foll Min@BPsdeRdns were made from
during the experinment was around 450-550 m/min. to
theexpterigini:cal specifications. This is an overall
reduction of approximately 500-700 m/mn. The
har diveddtile ve theohahinehyers eetucedbly Mytor EMAInDied gelCc@R SR the 45 days of
at about 0.73 pounds per ton. Thus, with the present
i nvewageorere chomparndtothe 04 EBAwWIhNUtRUBLQQOIsSS6T.ant | y
reduced and yet brightness |evels and fluorescence
| evelhs duaw hetweprethe 2 messepd abtoct eeddsway] ROGRYH by U WA Feet with the
al so determ ned at one point, that the pitch control
addiadilededreivagaifirre BAIFLAGASEE with no effects on the
overal | paper quality. [0061] Further, there was a
sP griinst pash eshrreigndensdneréasediastinimg mabfaln % with BldRd@E) &526d of BUFLOC
coaqul ant was used. Jbxanple 3 [0062] In this
expePPhent, a forty-five day experinmental trial was
run _on a paper nmachine to determne the |onger term
et f d8tNMAsalkiplgs doraed 556 3.Scomdiicdestper 000,800 ibfealdBé to 0.75
efficiency. Specifically, during a forty-five day
per iS&@l! hplerperd .4ePP0d inae) feet mithBISFI@EFS5PT t he anpunt
of 2.6 Ilbs/ton. As stated, an OBA was al so present.
The UYL AVedigm disdesrdearenssA Srome? -8 mediten helonpar 00,000 lineal feet to 0.4
experiment: Break tinme on the machi ne was reduced by

13 ftpdiem helatpesd 498,000 Hiyeakfeh with UL Q2 § 56 Tof
¢ ULMA Small Light Spots‘decreased from 210 small light spots per 1,000,000 lineal feet

to 40 small light spots per 1,000,000 lineal feet with BUFLOC 5567.

Break Time Data
Without BUFLOC With BUFLOC Difference
5567 5567
Days 104 45
Total Minutes 149,760 64,800
Total Break Time Minutes 5753 1703
Break Time, % 3.841% 2.628% 1.213%
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usage were conpared to the 104 days w thout BUFLOC

5567. The draw between the 2nd press and 1st dryer
weeat7iogms2nas reduced by 4 to 5 feet with the addeas2007/001806

drai nage from BUFLOC 5567. First pass ash retentions

increased a mninmumof 11%w th the added usage of

BUFLOC 5567. ULMA Smal | Hol es decreased from 3.8

smal |l hol es per 1,000,000 lineal feet to 0.75 snall

hoI es per 1, OOO 000 Ilngaéaﬁgggatmtﬂ;,tgsUFLOC 5567.
VA M 1518

o4Kk§ S P 'R "b J
1, 000, 000 | i neal fegirdgy 0.4 medptinaol s perDa‘; e caks
102 DEBOvitHOO BUuFheal feetoasi th BUFLOCIB567. ULMAg mal T 1.87
5567 ght  Spots decreased from 210 small _|ight spots per
45 athHqcnea| f eet®%o 40 smal | 109 ght spot so-per 1.38
5567 nnn ann 1 neat—feet—wi+h—BUFLOC 5567 [ 0063] During
B e ae per By o Cotgopt £ P NN SANLINIDG Qz@?m oo 0.49

OI" AP TP~
|m l&t& P %llc CV 6tal.l UTTS— Pt \WAPRRA TR g =
I,% Bh, As it wvas introduced to theéssﬁstem t he' "&duch 28.67

vacuum woul d decrease and the SiZe Press nmorsSture
Torp Midhtd save@pae unti | 2téhe 6t h seciposn STeam CONad Ol 13.43
Dayrought it back to target. As the evaluations took
| ace, the draw between the 2nd press and |Ist dryer
(0863t | oPuring the dowred ofiithe evdliasions pecfortucii with eEBURLOEQS547, as it was
refiner |oadings, press |oadings, filler |oadings and
ingeyicod fethe sywermhthe seuabnyactire vhudddevasase entlithedieyprebs tnioisture would
S feet with 2.6 Ibs./T of BUFLOC 5567. The Couch
degrgatsuintil deg Basestion stspmicontrgl bropghit At back tnithrigett has the evaluations took
i ntroduction of BUELOC 5567, The Size Press Misture
Plagscihe deenbatmeen the abharess andd) diryer Jecidrt wes rediced ithgkis added drainage.
steam control ler. The 6th section steam pressure
AbFBRpEEneT I9ad1B%s: Brepsiogdings. QC‘SIOE‘BF@S anfl@geaplemipouelf fagoum, the draw
of UFL?: 5567 on retentions i s nore pronounced wth
was; Ip "e?) 4 toch feeb vitht2 @ ths/ T B BYFLOC ééﬁi’)aﬂ“hs §iouetp Vacuum decreased
fQVEL ?l retem;l ons. The introduction of BUFLOC 5567
Wuri’r§ el T4 areh ithryintzoduetionnof BAUFAQC 5a¢t-eddis $ime Press Moisture

firs S t] g% 1to 5% An 11%to 20%
degritspe S 3#; SRR AUty 86 6 h 3B SANPURCTIOR ofction sicam
pre%gﬁ‘eL roppec? %om 59.5 psig to 52.5 psig.

[0064] The effect of BUFLOC 5567 on retentions is more pronounced with first pass ash
retentions (FPAR) in comparison to overall retentions. The introduction of BUFLOC 5567
during the trials indicated an overall increase in first pass retention (FPR) of 2% t0 5%. An 11%
to 20% increase in FPAR was observed with the introduction of BUFLOC 5567.

[0065] Evaluation on 92 BCP (brightness copy paper) APAM (1.15 lbs./T, Microparticle
(1.35 1bs./T) and Filler Usage (16%) at 2.850 Ibs./T of BUFLOC 5567, FPR increased 7% and
FPAR increased 22%.

[0066] BUFLOC 5567 usage of 3.0 Ibs./T, APAM (0.7 Ibs./T, Microparticle (1.0 Ibs./T) and
Filler Usage Constant (15%), 2-4% increase in FPR and 11-13% increase in FPAR.

[0067] During the introduction of BUFLOC 5567 to the fan pump suction, there was
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[ 0065] Eval uation on 92 BCP (brightness copy paper)

APAM (1.15 I bs./T, Mcroparticle (1.35 Ibs./T) and
weizbd7es7ddsage (16% at 2.850 | bsTT of BUFLOC 5B6T/USEIBR001806

i ncreased 7% and FPAR increased 22% [0066] BUFLOC

5567 usage of 3.0 Ibs./T, APAM (0.7 Ibs./T,

Mcroparticle ( 1.0 IbsVT) and Filler Usage Constant
eviden®B frodr the/trillBE ARG Eightvelhi: 8¢ inkleakd B i i

FPAR. [0067] During tghe [ ntﬁr oducti on ofUFﬂ%%@%%’? hta\gng an effect

ort fifesf 4 fllefPetentivhi (Thch ey B WIBSRYIREAC end KNP LRE ;
filler and weight reading that indicated BUFLOC %%aGn]d Weight would

invv@ssehawil ttgirasspetth@Cdon®dlldrs BRMIgANE ehithih@ badkeb &EMEO nl"dhe following is a
Each tinme it was introduced, the filler reading an
sunimh g} bf the iller tréhas.eAS A BB bdahndriRislusé RP Rhdu¥&nents.
control l ers brought everything back to target. The-
[0068]] owDagng theaiss BBRIFLOY 53678 ULMA @Efekts SRASredM¥bd BRe improvements
scanner was used for neasurenments. [0068] During the
in uste retdntiBhiAs(at@bDibove bhdfd Tad &Ch fedviBidd ih @9REeRI A1) Gs noted during the
i nprovenents in ash retentions as stated above shoul d
evhatiorispa aeduetiarcini dusting) wle bbived iAltBdearBSmMAts8idh UM &S This would
the eval uations, a reducti-on in dusting was observed
algonletdhéo eaiubtjoniai ULBEC deotsdrier ®llowtgSis \w0sunthnaly SIF th€ &ttorical data
to reduction in ULMA defects. The following is a
regiewediry of the historical data reviewed: ULMA Snal |
Hol es decreased from 3.8 snmall hol es per 1,000, 000
| # nddiMAeBmalt dlofes Mdeceawmid| frévol 3% spell hdled @Ry AQ00J0h0emkal feet to 0.75
feet wth BUFLOC 5567. ULMA Medi um Hol es decreased
f r osmsll olee diriR 008 dinpdrfet VOB UPILOC 5661 feet to 0.4
medi um hol es per 1,000,000 |ineal feet with BUFLOC
5% 6 ELMy Medigndidles degtersedfing 5 @ouediars éudlek b, 2000 dal feet to 0.4
l'ight spots per 1,000,000 lineal feet to 40 snmall
| i giftediisphalespar 1000000 tioen! fiehwith BRESIQC 55a% onl y
negative trend occurred with ULMA Large Dark Spots. It
i s GHéMASmalisLigly Seeis deaiegsadofoam 2@l smill Hglatl spotsiper 1,000,000 lineal feet
positive results observed in the other defect
cat &yt sl light ppots par dDOBOR ligpadtfest. ncr eased from 19 to

44 dark spots_per 1,000,000 lineal feet.
* The only negative trend occurred with ULMA Large Dark Spots. It is unclear as to why

this occurred with all the positive results observed in the other defect categories. ULMA

Large Dark Spots increased from 19 to 44 dark spots per 1,000,000 lineal feet.

[0069] During the initial evaluation of BUFLOC 5567, a 7.2% increase in fluorescence was
observed at the same OBA usage. This indicated that BUFLOC 5567 was helping retain the
OBA. The OBA usage decreased from 163 0z./T to 149 0z./T on 92 BCP to reach target

fluorescence.

Example 4

[0070} In an additional experiment, the effects of the present invention were studied in a
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[0069] During the initial evaluation of BUFLOC 5567, a
7.2% increase in fluorescence was observed at the sane
wOoBdo7sa3e. This indicated that BUFLOC 5567 waBChaispiongo1806
retain the OBA. The OBA usage decreased from 163 0z./T
to 149 0z./T on 92 BCP to reach target fluorescence.
Exanple 4 [0070] In an additional experinent, the
waftéeartrs syfent henpiresERh OBMENPHRP WEhE 8t '
aWi t ewat er syst emsgcsont ai ni ng an OBA. Prr?&gjrﬁtg% ¢ the BUFLOC 5567
coaguinngi tet base) liné farite Pafek BovibS 8 brichMeds! b, whiig fﬁ@?e@cence of 2.5, and
line for the paper having a brightness of 92,
thelbasrles dentbe pager Bating abelghithes bASE Wds rd&]ufo%scénlag op@ﬂe r
havi ng a brightness of 96, was a fluorescence of 6.0.
[0000)771] WiteantiehBUBUBICOS58D GéadaMa® Ul an int\agcddNhd erlalféegf 1.5 kg/t, the
at a rate of 1.5 kg/t, the fluorescence averaged
flé@esceive a9&raped B forabs 97 bagHnd3apRe 20 STheBHTHPS
5567 coagul ant was mtrogﬁged gt ap?g?e of 2 0 kg/ 05567c°agmam
weshntfoduadesce nae VR0 dgadti. fudredceidiCavered j@%me
brightness of 92. In this study, the BUFLOC 5567 wa apaper having a
brightresdlat 821 & thih etudyjohe BURLIOER 5867 A€ iiRRde&aASon {hQQth}on side of the
Al so, with respect to the paper having a brightness of
scg@ns.OBA consunption was reduced to achi eve conparabl e
bri ghtness. In particular, historically, the anount of
[0014 WaAlsey 0lth4cg@cito thlerpaparhasnr@ea bbpiithéry dfivs, OBA @bnsumption was
BUFLOC 5567 coagul ant, at a rate of 1.5 kg/t, the OBA
regiirad Q) achieme qmarableotrightr@ss. nin particyl@y histotieallyhe AndWaE of OBA was
an average of a 40 percent reduction in OBA
370613 0pringn pei siHe.nSuriap dre ewi TBURLOGSSHT codpubas ait @frate of 1.5 ke/t,
t he paper. [0073] In addition, dusting studies were
the, QBA peesaesd 6n W“Btﬂwoasgmlmwgmeamhlcbewangarpamagetofa 40 percent
onpared to BUFLOC 5567 coagul ant at a dosage rate of
requelO gy B Arsanandion gethy e maief sving irki brighthess bbtHepaberg
O‘itng?l e provj.des the results. [0074] Fromthese results,
[ ann@dgiion, dusting swdics wgre made based goaoRFIEDC 5567 coagulant being
gul ant can be used in all grades of paper to

coO
P“fsf?t °8{7’é’a"5f‘| @l’i’t%é&c andy $eegulpris arfiasagsf et font g/t asd a dosage rate of
2. OVF ﬁle fol wmg table provides the results.

Dusting Measurement
(doses per carton)

Base line 12.53
BUFLOC 5567 (1.5 kg/t) 12.09
BUFLOC 5567 (2.0 kg/t) 8.87

[0074] From these results, it can clearly be seen that the charged starch coagulant can be
used in all grades of paper to improve brightness and fluorescence efficiency, as well as improve
retention, drainage, de-watgring, and/or formation. Further, as shown in the studies, the use of
charged starch coagulant significantly improved the retention and distribution of fillers and other

functional additives while reducing dusting, linting, sheet defects, and/or holes, and allows
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retention, drainage, de-watering, and/or formation.
Further, as shown in the studies, the use of charged
webter/oR7oeagul ant significantly inproved the reCenS2@®MN001806
and distribution of fillers and other functiona
additives while reducing dusting, linting, sheet
defects, and/or holes, and all owssuperior paper
supaodn prgenroavhiielrunapilitneand fteet qugtisl i ty. [ 0075]
Applicants specifically incorporate the entire
[00351t entApplidanal dpedifitadly inedrpsrateals entite tddh@ntd i FENO&GHH Ereferences in this
Furt her, when an anount, concentration, or other val ue
digrlospes: Huntitesrwhies agiamenntasonetrtiadion, ar bSORueBrPhRRIeRY is given as either a
range, or a list of upper preferable values and | ower
rapgee pefeatst eangal aredist dfhipper [efembleevalils eidlo@edpraterable values, this is to be
specifically disclosing all ranges forned from any
unglgistood fas apepifispihedisclasigeall ranpés formear Rbre rang Gaiv af uey @Per range limit or
any lower range limt or preferred val ue, regardl ess
preferredh edlhe and amg dsvearangsdpmait at @refertidsedlwes eebardie IoF vhether ranges are
range of nunerical values is recited herein, unless
separpfeindisstosed. ¥ leate a rdnge ofingeerical Valtesrigeditédhersin) ulls biherwise stated,
endpoints thereof, and all integers and fractions
thoyrangp ris inendedy iy include thes emdipoinisnthemoi2 dnd hltintegees swb factdhs within the
the invention be [imted to the specific val ues
rapgge ftt ig grotnintandesethahibg geeper efithe invedRdie IBhhat to the specific values recited
enbodi nents of the present invention will be apparent
wheg defiigea&wge-l ed in the art from consideration of the
resent specification and practice of the present
0970 ent Peher enbedimset of drepmsent inviestidnnv #hieapraieat td these skilled in the
present specification and exanpl es be considered as
prgiderasion pf thetrkesant spaeifieatiop andinriciigsi ofithe prEsenhmvention disclosed
i nvention being indicated by the follow ng clainms and
hegsiyi dp dierded Hgf}*ébﬁ PUSERE spSifiatipn/Em! pSmples Be nexshipebdods exemplary
Ki ng paper or paperboard conprising introducing a) :
only with ﬁstf“eo?‘f%pecﬁﬁf it ft the dpventiery Peine sndikagadeley i following claims and
substitutign greater than 0.045, and b) at |east one
CAyXpIFRS fheiof.ght eni ng agent, in any order, and at the
same time or at a different tinme, to a papernmaking
pulp to forma treated pulp and then form ng the
treated pul p i nto paper or paperboard.

1
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2. The method of claim1l1l, wherein said charged starch
is a cationic starch. 3. The nethod of claiml,
woherragrs2eai d charged starch is a bl end of twoPOT/USBI0Z/001806
charged starches. 4. The nethod of claim1, wherein at
| east two charged starches are introduced. 5. The
met hod of claim 1, wherein said optical brightening
Vg TUSICLAMEDIIBene conpound or a di styryl bi phenyl
compound. 6. The method of claim1, wherein the

opt i calA methghbdRnakige papendr paﬁerBoa‘i’d/&ﬁﬁﬁfsfng u?trod-ﬁgﬁ met hod
of claim1l, wherein said charged starch has a degr ee

of subst id)uatileast ofic EHaggedabmel, hévifglald 0B tutStiGtiorBercater than 0.04
The method of claim1, wherein said c%rabged starch has %

a deguee of substltutl on of fromabout 0.1 5 to about
0.42 9. The nethod of claim1, wherein said charged

starch hag @ lesgsesoptital Bribhtnihg byent n@ﬁn)f braén, &Qpé%tth@sa%% time or at a
to about 0.3. 10. The nmethod of claiml1, wherein sai d

net hifferbtrtinge, fto a@apapaking bulﬁb&&ﬁ"@ﬁh 9 kre&ted pGIP Ah& then forming the treated
free-sheet, newsprint, specialty newsprint,
supendmin&miaacm,papmbdarcght wei ght coated gr ades of
paper. 11. The method of claim1l, wherein at |east one
charyje@hsmathoth ofeigims hiwhesin dabbchibrgod &taplid £&@kionic starch.
bri ghteni ng agent are introduced at or prior to said
pul B eﬁh%mﬁﬂlgd af thiend, wheesit said 2hardddestareti Bacbledd ¢fitab B more charged
1, wherein said at | east one charged starch and said
Stfaﬁhelseast one optical brightening agent are added at or
prior to said pulp entering a nmachi ne chest.13. The
met HodTlesf methed off claimyh evheliein a ddast tive alsdrgainstarciiea agdttroduced.
starch and said at |east one optical brightening agent
ar e 3 ntheoaeised opelpior 11 wheseis iszid opties brighténinglpentntahstitbene compound
of claim1l wherein said charged starch is added in an
or aiistimylbiphern} enmpasadt 1 to about 20 pounds per ton of
dried pulp. 15. The nethod of claim1l, wherein said
chafgethedpethedof cdaimdeaderein thnoptie bnightehing pgamt is a dyestuff,

7. The method of claim 1, wherein said charged starch has a degree of substitution of from
about 0.01 to about 0.5.
8. The method of claim 1, wherein said charged starch has a degree of substitution of from

about 0.15 to about 0.42

9. The method of claim 1, wherein said charged starch has a degree of substitution of from

about 0.12 to about 0.3,

10. The method of claim 1, wherein said method forms fine paper or coated or non-coated
free-sheet, newsprint, specialty newsprint, supercalendared, or light weight coated grades of paper.

11. The method of claim 1, wherein at least one charged starch and said at least one optical
brightening agent are introduced at or prior to said pulp entering a blend chest.

12. The method of claim 1, wherein said at least one charged starch and said at least one

optical brightening agent are added at or prior to said pulp entering a machine chest.
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about 0.25 to about 5 pounds per ton of dried pulp.
16. A nethod of inproving optical brightener
woeod7msmance conprising introducing a) at | easPComS2007/001806
charged starch, and b) at |east one optica
bri ghteni ng agent, in any order, at the sane tine, or
at a different tinme, to a papermaking pulp to forma
t r eal3edheubaphaaingf d14ien 1,f WheRiA Gaidheast LRAL ] i
paper or paperboard. 17. The nethod of %ﬁg?ﬁ%?gﬁ@ﬁ@swdewlawtone
opaieairbeightening bgant aig imeddicadprioE Rl a dife gtk ener per f or mance
i ncl udes an increase in paper |SO brightness conpared
to tHeThamettoa! dtadailul, Whekdin B8d CRAEEE Stath 35 GiHeASh 3 amount of from
added prior to any size press. 18. The nethod of claim
abbt, 1 totabowi20 ppandd pepfoh oadriddrpught ener per f or mance
i ncl udes an increase in paper fluorescence intensity
as confbbe edtiod dftbaimaleviErinedd RRArpE RARR L a&Rd iRk amount of from
with no charged starch being added prior to any size
abputds25 to hBout Brpeupdsyer toalf tdagsunar d obt ai ned from t he
met hod of claim 1. 20. A pulp conposition conprising
pul p.6. Atméthabif impevingapted bsghsenpdirinBtteRoMBaRLInb ducing
substitution of greater than 0.045 and at | east one
opti cal ) iagkbsoheichaggdstarch2dhd The pul p conposition of
cl aim 20, wherein said charged starch is a cationic
starch amil #dsasaodegptizel biighsaniigt adent, i Bny0brdg¥, @R same time, or at a
than 0.045 to about 0.5. 22. The method of claim 16,
whedéffarerd ttimiee &5 ¢ pageemafing prdp o Ffdrovd fghtdl Qe btd @8n fSiming the treated
improved: (a) an increase in filler retention conpare
t o mylpdntemgeet os papedivattlei ng present; (b) an increase in
sheet ash content in the paper conpared to when no
chargebhist mctiedi & dgiod;16( vhemin imppeag saidnogtical BegRener performance
. conpared to when no charged starch is present; (d) an
inglysler amdrergase §1 papARISQ brightiesh conpapat @athe sambierethod but with no charged

charged starch is present;
starch being added prior to any size press.

18. The method of claim 16, wherein said optical brightener performance includes an
increase in paper fluorescence intensity as compared to the same method being practiced, but with
no charged starch being added prior to any size press.

19. The paper or paperboard obtained from the method of claim 1.

20. A pulp composition comprising pulp, at least one charged starch having a degree of
substitution of greater than 0.045 and at least one optical brightening agent.

21. The pulp composition of claim 20, wherein said charged starch is a cationic starch and
has a degree of substitution of greater than 0.045 to about 0.5.

22. The method of claim 16, wherein at least one of the following properties is
improved:

(@) an increase in filler retention compared to no charged starch being present;
(b) an increase in sheet ash content in the paper compared to when no charge&
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(e) a reduction in breaks conpared to when no charged
starch is present; (f) a reduction in linting and/or
wdusdziosgeeeonpar ed to when no charged starch i sPOTES2MU/001806

starch is used;
(c) an increase in drainage compared to when no charged starch is present;
(d) an increase in sizing retention compared to when no charged starch is present;
(¢) areduction in breaks compared to when no charged starch is present;
(f) a reduction in linting and/or dusting compared to when no charged starch is

present.
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