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OPTI CAL BRI GHTENER AND METHOD OF PREPARI NG I T Cross
Reference to Rel ated Application This non-provisiona
wappisissedsson i s a continuation-in-part of UnitedT/sSaies40963
Pat ent Application Serial No. 10/731,495 entitled
"Pol yvinyl Al cohol and Optical Brightener :
Concentrate", filed on Decenber 9, 2003, the priority
of whi Crbpﬁcz% :,R'irg kR O fimob! ﬁfl% %Pzﬁuﬁ% &€
invention're 0 a nove ogy an products
for preparing m xtures of ponV|nyI al cohol (PVOH) and
optical brighteners having high solids for easier
drying and faster production rates. The coatings nade
with the conpositions are especially suited for high

Cross RUBhLAY 1§ afa?edga ers nBackground of the Invention ,
————i%%;ar-coag%ng—toﬂgbsrgTons or coating colors, are

ushed nbn-lirdilﬁsmﬁﬂ%phwﬂitbﬁ iy a/cdrmnumlh—ﬁalﬂleofdﬁﬁteﬁﬂﬂates Patent

moj sture resjstance, physjcal pro erties
Appligabign SeHndEo 119/ Eds1%i srtilech derdy Bylaleplati agd gl,yaeal Brightener

b f t 8P whichds cRHHED US
Conee, QS ??%%Rnggﬁg@ggf%gg%§%ﬁﬁ§§5 yn?nerglggggnents i ke
clay, cal ci um carbonate or titani um di oxi de, and
pi bi nders of natural protein, starch or
i ¢ polyner enul sions. Styrene-butadi enes and

Pohy ¥ttt idrettioh Blatds @ LaAEPheMoblosY &Y Bahidts FdrGreparing
enmul si on bi nders. Cbatlng c§3305|t|ons may al so
P

mixturss of aPkyvagt ahcphcds(PV%an brghtenas hmmbtghﬁpbd%f@ﬁ easier
. j t ' .
drymgt %q;a%tgﬂ]?r%ﬁﬁ i%%% ‘fﬁgg 18%4 3 n&eb%ltﬁ %F#é)\égf%ﬂg gjiei%g%emally

mn&dﬁ@ﬁﬁ@ﬂ%ﬁﬂﬂ?%@ﬂe@pm?1ﬁde coaters, air knlfe coat ers,

rod coaters and ro coaters. It is advantageous to
use faster coaters to increase productivity and to use

j ating corrp05| tions to decrease drying
Backeth thﬁé)hkgrcm(%)e bi nder distribution. Hi gh brightness
c Qalbf&dognfgi&ﬁnmfsﬂmp,mr coatpigaaldry, areeseddy thppapeaindustry to impart
ri ght.eners nera

ht |
the degfstef oSy RSP PR BGTIRFTUTS POT Toe 1 A e of inished

paper. @%Heﬂ\%gyecﬂé b4 cBﬁlp@ﬁfﬂ)ﬁ sl aﬁgz bfoulshues \éfs%rpéo%smtmg mainly of mineral
te range anpl es of optlcal brighteners

plgmantsclhlwdﬂamarcm pa)rbamﬂe a1 tiampy( digxifle,curd Qigraerspasters| af yatural

al s B ANKOPHOR(r ) .f rom Bayer an TAL
protif A lsoteo M ek m ey Rt Rl gostates are
examﬂol@ﬂéieﬁ'cﬁ @?r&héﬁtf’émlﬁl&bﬁ Bende. Ch&tirt doniReRioss 9§ alb contain additives,
onpounds as shown in Structures A B, and C: SCGBM SGBM

Tec

such mﬁbmbenws;ann@etaﬂs agé lybrigants. netal , ammoni um or

b S%?(EI%}?(‘@S%IO%S elgsﬁlglzfgﬂpﬁleﬁ ¥cg£ 891%[}1110% web SPmleliyl by high speed

hal oge
coating machines, such as blade coaters, air knife coaters, rod coaters and roll coaters. Itis

advantageous to use faster coaters to increase productivity and to use higher solids coating
compositions to decrease drying costs and improve binder distribution.

High brightness coated grades of paper typically include optical brighteners (OBs).
Optical brighteners generally operate by way of absorbing ultra-violet radiation and then
immediately re-admitting in the visible blue-white range. Examples of optical brighteners
include UVITEX® and TINOPAL® from Ciba Specialty Chemicals, BLANKOPHOR® from
Bayer and HOSTALUX® and LEUCOPHOR® from Clariant. Most OBs have active ingredients

that belong to the stilbene class of compounds as shown in Structures A, B, and C:
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Such conpounds al so include those of Structure B

below. X United States Patent No. 5,057,570 to Air
wee@dosdess and Chemi cal s, COctober 15, 1991, deseCT/DEX0#040963

process for produci ng paper coating conpositions using

partially hydrolyzed, |ow nolecular weight polyvinyl

al cohol . The advant age of %S|ng this polyner is that

no external heating is required and that it can be

added asS@sMry solid to the aqueous pignment SOs

1998 descrlbes a I|q ] | tiof of a fluorescent
whi t eni ng agent, | ow MW pol yet hyl ene gl ycol, water and
auxi liary conpounds. The polﬁethylene glycol is in
liquid formand functions as the non-vol atile sol vent
to stabilize liquid preparations of the agent when

WhereSMOTaﬁ(H)ed{ aelaﬂ«aatmetall; empna pesagiteddE) andRerepmsetiwiipdrogen, Cr-

t he p Yy | ycol has a | ow viscosity, which
CSamWé§ur dfﬁ? mﬁﬁﬁﬁgﬁie solution. A typical structure of

the fluorescent whitening agent is:SOBM MCKS where M

is H an alkali nmetal, ammoni um or magnesi um and

p Slugly carypouaids ele inciudgchsei of Sarustweds.helpvsar r i er .

United States Patent No. 6,521,701 to Coatex S. A S.,

February 18, 2003, describes a stable aqueous |iquid

pol ymer c nposi tion containing polyvinyl alcohol in

combi nat i FFopol ynmeNaQe® copol yner X

of car boxyl i ¢ gei-gi- , d form ngg4;
conbi nat i ®Qn R d tél optimxe the
function of water retentyon, ' \ optjtal
bri ghten&rs, and which coHaNgl s t Vi scosi t W

coating colors. This is all acconplished w thout'’,
degrading the water-retentiog property. United States
Pat ent No. 6,620,294 to Ci ba Specialty Chem cals,
Sept enber 16, 2003, describes stable aqueous sol uti ons

ol BusiEntens N PO o B Bt wi Chthitabriothipets, 1001,
descrfgéé § rddbssr %ﬂoldﬁ&ﬁ% E}Qfﬁ% CcOAtiY dbnﬁfé‘!@ﬁ'i%ﬁs @sﬁn o aﬁhh‘l‘P}V gﬁﬁ@l@&ed low

ning ag an aqueous sol uti on
mole@rlarumrginil p‘oil}ezuin}p elophohifhe afeotage of wiingthis pwlmrlnbutthat no external

T -
This &erﬁ% a&@&ﬂqphél@@ uhd| st ﬂféaﬂftlrﬁt\@thﬁéﬁl@ta% spdw!s bf 1500 rpm for 5

performance. In sone cases, paper makers use standard
minuRy@Hogreldepetitehased in dry form which are then

pr[?l?l?erdeé%ates Patent No. 5,830,241 to Ciba Specialty Chemicals, November 3, 1998,
describes a liquid preparation of a fluorescent whitening agent, low MW polyethylene glycol,
water and auxiliary compounds. The polyethylene glycol is in liquid form and functions as the
non-volatile solvent to stabilize liquid preparations of the agent when stored at elevated
temperatures (50°C). The low MW of the polyethylene glycol has a low viscosity, which results

in a pumpable solution. A typical structure of the fluorescent whitening agent is:
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for use by cooking in conventional batch vessels. A

di sadvantage of this nethodology is that the water
was@d/osqsg¢ he PVOH cook dilutes the coating forptl/a8510041040963

by a significant anmount, which can negatively inpact

production rates. In addition, there is a cost to the

mll for cooking PVOH. and, in many cases, that cost

i's corrpounded wi th probl ens because of |nadequate

advant age—bei ng t hat
costly gr"S%QOf PVOH can be used, the draw@@ s being
not ed abov&;®2) PVCOH that has been pre- cooked®and
delivered to the custoner atcl5% o 25% solids, which
is costly to the papernaker as it involves shipping
nostly water; and 3) dry, fine particle size partially

dr gl i .
Where%rlérﬁr %%glgﬁlgr a%ﬁ’ese f%lyjt%re nga%ggﬁglﬂ;a}ﬁgﬁogly&e }atgl:cve 3P%H) s
preferﬁ,ﬂnﬁﬁ«ﬁdrve gr otjnd mat;erl al, but are conveni ent if

cooking is _not an option e e es
C B Pt o0 M te e oL R PSR A Gipes o
stable \Qgﬁéo%s thlagirdﬂo %;Iﬁer%%ﬁﬁo()blggg cof} !115:5 oGty ehy lp}égﬁbﬁﬂ‘d:ombmatlon with a

teners prepared by thor oughl y m xing the
homopalysitr @r@@slymaek ef carboztydicdicid 1p@mh@tetejjf aeid fiomy riddceqppbination of

polynq\ghéslaliq% %Iggng fqugﬁ gé ol\glgjtéﬁe ﬁ&}ﬂg uqe(ﬁluoi &ager &gﬁggtgor{%v%@%%tl@gt%s optical
brlghtgﬁefﬁ evflm’he&)tn'u%ﬁ thdatsc Q1o dbatlig] BV € MBisSis all @ccomplished without
tiv

y i1 nexpensive grades of PVOH can both be
degrading ¢l Wyter-retation paapsttyi nto water to forma slurry,

follo b ooki n ' r ilize

BB EB oA DS\ Qe LBt Bes e 16,2005
descriS&IRASE hip@dis fsleNdrEioTglupfeackne Wh&aldngmgﬂ.nftsatdm’nxrdnmgn polyvmyl

options not previously possible. I S possible & S8er of
alcohels Fheypalidensshn Pe/ERIpRLEd by wa@omaer RSt Gafe or dry powder of a

L lyvinyl
aor QU Bk R 38 AR ARt poling
alcoh@lC W@thdﬁl Réthowi dpiiohhleadditbes reind ihnating andmizingstbiba homogeneous
reparing. an optical brightener/PVOH aqueous

dlStﬂlBEW@éﬁPWﬁ’tné by way of the sequential steps of: (a)

PROMATDR affle HHE QL. B S SREST PPORAR0bts BRIGRMPIHEARYIN some

essentral 'y ofincluding water and optical brightener
casesmemakﬂfrg neditanierd Mo Hegadesmurdpsdddadrpfarghvisigh are then prepared

o S S G R 50, RN R i vt e

wateraREWin e ¥v AP ):O@Qdiﬂdtd:sﬂﬁe Softgvinylhiial E;obggmﬁesmtmnmmh which can
sai d aqueous opti cal %‘ghtener conposition jn

negativebiuimpact pradeiton Tates r kn asilitipny thees iy g casfto edBtiloior Ferdsipg PVOH;
0.50.2 t

B

poo119ftraﬁiéh E)bﬂalzdrs aGemHﬂﬂly, P& issuppliqat ﬂoq;aperb’rakgdstuﬂa aevm;letamﬁ forms: 1)
cooki ng the aqueous concent 584 58" oI ve &

dry r@m thatis spaliedin W@quyyéhq customer at 20% to 30%s s the a Va.ntage being that

Jess costly grades of PVOH can be used, the drawbacks being noted above; 2) PVOH that has

been pre-cooked and delivered to the customer at 15% to 25% solids, which is costly to the
papermaker as it involves shipping mostly water; and 3) dry, fine particle size partially
hydrolyzed grades that are added dry to the pigmented formulations. These latter products are

relatively expensive ground material, but are convenient if cooking is not an option. See United
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of the PVOH resin, usually at a tenperature of from
about 1750F to about 21Q0F generally fora tinme of from
W@b@anseb88 m nut es to about 120 mi nutes to provPCEUS2004/040963
cooked bri ghtener/pol yvinyl al cohol concentrate
consi sting essentially of water, polyvinyl alcoho
resin and optical bright efler active i ngr edi ent .
Typically, the polyvinyl alcohol resin is adm xed in
States BatesiroLrt, 057 5 Hb dlae also phnited Stately Batens Noy 01620,28# ¢dies there are

s 5335 ok OVl P S A A 85 e i
press chie GEMEIRY bYwikt Wik IidioRs@He RihiteAing BgerA ritinsagbedsisbhitien of

conposi tioh in an anount of from about 12% o about 20%
PVOHamd hehigngypt i cal bri ght ener/ PVOH aqueous concentrate

typi cal | y. has. ' . .

a%@ﬁst ge;géfoo%%@ 1g%c§o%h%1%§ V@\g{]ﬁég !Bies%{t )}1{1/\?6%5[})&& gg%%%ygltﬁ%ﬁeners and
o o ot it
slurry,iq}}@\y@cbbwqcikimg@e g&ﬁ@l&j@ s9 '1&z§|th£1|:n@ i En{grprocfuce an aqlieous
bright%%@f?%gé@g d:}i')??‘ﬁaelg% ﬁﬁdﬁgt dﬁQlfd rhiimR optiond ﬁot%@?ﬁ%us‘iﬁfl@smble.

wel ght of the water, _
It is pegibiecial usb diyghitadset PAH vesin agl advdened eptigaluighiqngyer to use either
al co_hgwr esin, the concentrate having a solids content
compagentinghy {84t 30 to about 60% Likew se, the aqueous
concentrate is usually cooked to dissolve the solids

at a tenperature of from about 1850F to about 2050F
Sumnifaor ofathe lmmentién f r om about 20 minutes to about 60

ihutes. Sujtable | yvi ' :
LRSS e 2P R Sl R UK g1 prpgrpe
opticaf B3ghtBRFIP VOB gtk Yohdensataby eayes thheqpaitiah stapd of: (a) providing
al cohol resin has a viscosity of fr put 2 orsﬁf ePS,
an aqueouabaghterst POFPOHLIQHEONSISUpg SWP%T'E?&{%O Hoyging wateh gt optica
. ..cps.. The. nolyyi . i i . tin the
w93 TSR W 2 B e genenaon s o
aqueoti©@bAPather @8mposition eipically ypircathbyyt of fiwnpaiopt 1 ¢pito about 25%; (b)

admbq?];ag(;;pgllg@{ygls iglgo}%gg F%ﬂ{”? Bée%lg %8%?%8 @Eﬁg‘f Pgﬁ rt%@%&oﬁ%é gﬂ;iog fnan
amomgtgcg{)%{%lgfl p%qléfé AR p AR h AR @hof fe0iR RP @80 210t 10 wéQalts of aqueous

gree of pol ynerization of from about 50 )
brightteerabapositipfdo Poviveraamest aqueets eancearae g gpkyainyf alcohol resin and

. l.ynmeri zat | of .from about 5 .
opticah PkRas 5 G ooiind PRGN eaishp@RF el Qhas Mifdsgubstantially al
of thelFNBORAGHER USuROy ¥\ tBbeate® bDfrbini HbLEITSFT woaipas? 10°D generally for a

substantially dry form and sonetines. the t&g .of yvinyl

time afiffam ahenitlAaniakiss tuabowb K Lminuesdo PEoadeeRokRi drightener/polyviny
ependi.ng on _pr. ' t ehL-sitd . ical

s S50 i Q5BURT ESPA0, HERE, BT Pty Baptc
brighRABEIctisY hsdrédié. Typidally, 2iee polesinyl dléohsbredesi aduixed fan amount of

nmet hod may further Ir‘iC| ude t(gg SL@& of ggl n]?e : chtener
aboutgoprbetay sl alsphelgenmaerdin i HE VbR A patee s hrjghte
comp\é’g}%ﬁi n the pol yet hyl ene gl ycol is added to the

agueous brightener conposition or to the nascent or

c ODheeshtrglietgiseren acirtingredientris genegathiipsualdy Prepanthe @gueous

brigh‘%ngr (t:o%lgoggcyotn ir21 aﬁ%{nto%nt of from about 12% to about 20% and the optical

brightener/PVOH aqueous concentrate typically has a solids content of from about 20% to about
75% based on the water, polyvinyl alcohol and optical brightener active ingredient content of the
concentrate. More typically, the polyvinyl alcohol is admixed with the aqueous optical
brightener composition in an amount of from about 15% to about 55% PVOH based on the
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by wei ght per dry part of polyvinyl alcohol resin. A
preferred nethod of preparing a color coat conposition
w0 p@bsess t he sequential steps of: (a) providi POI/ES2004/040963

aqueous brightener conposition consisting essentially

of water and optical brightener active ingredient,

wherein the optical brighéener active ingredient is

present in the aqueous brightener conposition in an
combigstDaeiphtodf the vateatiheibptid! bighitrsn actpBsuperedientand palygnyg alcohol

) ol yvinyl alcohol resin with said a us, opthgal . .
resn, 6 eipeatEe TESRBo M B TORFEL, bt of T ifiplike i the
aquemgs:; MbnPH ¥ 1 YkuAlyc QR foeBdsBlveSlie $b1idb at Dteddperidire PA O about

aqueous brightener conposition to@gr ovi de. a nascent
185°F tjaleenti 206 formtimstas fiom gholuy 30 mjnutes teshent 0aginytesn guitable

.optical . brightener; (c [ .
potyvi§fh et fowS g P Fotost G of RRHLAPL 26: FOUEREDow 30 0r 40 cpps most
preferdt]19 M ffAasds/the Poly@irg aldbhal téshdsar viscosityref frbmfabomt 2 or 3 cps to

about 10 m nutes to about 120 m nutes to provide a
about & ok 8pbPT FREethont p6PSAPiakgHt 4¢ohol concentrat e

consi st ' ' s of fi
. @@? &gy}@%%? | lg)g#ésgé fséejafti’%r%l rﬁ}?g%%'giﬁn%ig é ﬂﬁg%e d}?éé)&é?ﬁ‘ 8hsis of from
about 8580 %6 Higputt he.5qeedent] tymertignthe gokyvwivl hlcaholagiie tiyydrolyzed on a mole

percent Gt BUEE AEL KoPesroH. Gt B BRR T SRE L ey o e EpChzation of

from AABLYY0 {Vebofl £5U02b00. ERIdRges ofHTiMNeHzAtonAT fatdut 60 to about 1700
about 1 part of dry polyvinyl alcohol resin per 0.5 to

is mor]:@ara;']ﬁenéecpasrits? dégremuipnligndsizatin ehBpmebapox) fpiagput 3fRe
CIOY Pietiirb o og ZRR R gh il Fedh ffhcfleq RARE N flhut Byviny!

alcohJIBRSRBI: 3bRp6&AsH & subeEsigilyi &Y Fornpbndedraetimenthe ptep ofitliluting the
bri ghtener active ingredient and a pal yvi ol

) nyl. al co

aqueonpedneehizate ifexpedic bég@e[r@ingfonmr‘eﬁ?ﬁ%%ﬁha@t%%@ﬁ% squght. So also, the

about 5 4 i iSirdg om
conse e R AR 8 AR, EPERLL B g dei

alree hthddasanfurtheh litrdhmlgylmefﬂeﬁ asfﬁm‘tdiaigmwﬂyﬁﬁfla& glycod boibe aqueous

90 percent on _ a r basis. . T concentrate . . "
conceg RS o e e et DhSaBOR R uggper composition
or to tgg ﬁﬁ%?%ts&rcgh§§& Aol fiBite ifQhMaust §OForh BBout 0.5 to about 2 parts

or-antifreezes, sequestering agents and
by wedigle pet &y, partarfeobfvinflialshbahesige t he basi ¢ and novel

characgter,istjc f the concentrates. ) [y .
¢ Hoparedaehod ghpshE e AT abesios Il Acifd dubdial steps
of: auxiliaries also include m nor anounts of bi nder,

plasticizer, filler, water retention aids SUCF as .
() carbosipgenhgheassbrighisae canposigon sensistinggpscanplx of witgr and optical
.. polyvi.nyl al cohol . resi ' ' ‘ . .
e g g B DS ToFERE M g 2 e

aquedu b@i@ﬁﬂéheﬁ%n?‘%ﬁﬁﬁtin a0 hindent of fienoghout 40 tdatioghR &rer
concentrate fu

B oo aLe, et oM S g POLXELVLEn ESh: Libposion
an anrixo%%{ &da{b%ﬂ{ 1 BQH'B% hﬁ%l?vinyl alcohol resin per 0.25 to 10 wet parts of aqueous
brightener composition to provide a nascent aqueous concentrate of polyvinyl alcohol resin and
optical brightener;

(©) cooking the aqueous concentrate to dissolve the solids at a temperature of from about
175°F to about 210°F for a time of from about 10 minutes to about 120 rhinutes to provide a
cooked brightener/polyvinyl alcohol concentrate consisting essentially of water, polyvinyl

alcohol resin and optical brightener compounds; and
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stil bene conpound. The stil bene conpound may be a
sul fonated stil bene conpound of the fornmula: X wherein
wozasgsessar e i ndependent |y sel ected from the nRCUBUBES4/040963

inthe followng table.Disulfo Tetrasulfo 1 Tetrasulfo

2 Hexasul fo CH3 CH2CH2OH HC2HOH - N CH2CH2(OH -
CH2CH2OH N CH2CH2OH - N - &N X CH2CHOH CH2CH2COH

CH2CH20OH CH3 H H HN SG3Na H N\ Y SO3Na SC3Na NaCB3S

(@) Tadsixirghtbe todkghcenentratetwithean ayyeeu dspersierycaseprising color pigment

and a iyBot R GHBBLFHGHE SOl FOLEPRPOIRe ANBAL: e peyiof aloohol resin

is adrdifiRl ih AM @RHoLBINof aBBuOPpar€ 8t A oBRiBM elcolas] degini per 0.5 to 10 wet parts of
concentrate consists essentially of water, an optical

aqueombtyi’lﬁmmora@ltﬁiW-: ngr edi ent, pol yethyl ene glycol and
a.po I Ny, cohol. - i g '
SR PR Bl S GR Re Bt il e
C QRCEicEIHrightedef d@RvaDeaceRthitd eonalsiessehtiols of watsy, aargtical
~_wherein the polyvinyl al C!quOl esjn is hydrolyze frorg
brighta aeEUNESdEBLIA DEPlFBRELATobgh e s e BAEOs! FhiofHhout 32
cps to %kgli%ni #sm%ggﬁﬁg%ﬂﬁéﬁg Loteh@ite $s §60968ht 20 th@bout 75% solids, and

i'mprove prepari ng agueous COMpositions
the polynéhyldlcobolamsio it hyablybed fbmnaheut i ta apoltyAPi pep¢ent on a molar basis.
" eohol \ , : ! .
B LML -
solveRO ¥\ Wdlloids, and/or antifreezes, sequestering agents and the like, none of which

change the basic and novel characteristics of the concentrates. When referring to the optical
brightener/PVOH aqueous concentrate, auxiliaries also include minor amounts of binder,
plasticizer, filler, water retention aids such as carboxymethyl cellulose and so forth. Typically,
the polyvinyl alcohol resin has a viscosity of from 3 cps to 4 cps and the aqueous concentrate is
from about 25 to ab‘out 65 percent solids. The optical brightener concentrate further comprises
polyethylene glycoi in some cases and the optical brightener active ingredient comprises a
stilbene compound. The stilbene compound may be a sulfonated stilbene compound of the

formula:
Y>—
=N NaOsS X
TS S
\N __/<

X SO3Na
Y
Y,
>=N NaOy X
T ~
O
X SO3Na \N‘__/<
Y

wherein X and Y are independently selected from the moieties in the

following table.
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al cohol resin subsequent to the addition of optica
bri ghtener and pol yvinyl al cohol resin at a

wWa egopes@tsir e above about 1600F for at | east abpai/uS2004/040963
m nutes. The invention enabl es preparation of |ower
wat er content fornulations w thout conprom sing
bri ghtness and color. Parficularly preferred is the
addition of dry resin and/or dry brightener to provide
hi gh solids m xtures. Another aspect of the invention
Is a method of providing PVOH and optical brightener
to a color coat conposition wthout external heating.

SUTn;aNed Ner aSPegtuRulfd’e | TVeNtfefsalfo 2 dry,  Hexasulfo

particutate btend—of brightengr and k@prire5|n, the
detauh§cgf Mhl(h are descri bed herelnaf%er Brief
rﬁ:; Fi gurgs JI—IF%I-I' nvient i gftbSHPH| ust r at edClllzﬁHzOH
ctlon V\/ltr t he/Vati dus Filg , Wherein: Fl_g__l,w
X Cﬁh@ﬁograns“presentlng t he erOoKol of darﬁ:ﬁcn10H
the coatings of Exanpldd2Pfl "12 and Cg aratiy 2
Exanples F, G jand Figures 5-8 are hiStégrans

presenting the |Huntler Col or data @f the coati 1gs_cﬁ SO.N
Exagpl es 17, 1€ i cﬁ Detaihed /o
Deshiy i pt| on of ntion j

Imer o
Y , 5 o -
ayions wWithin the BINd 0 h@o,s
i nvention, set (forth in the appended clains, Wl be
readily apparendt to-thoese—of—skitt—+nthe—art—tn—some
‘cases, the optical brightener is added to an aqueous
conposi tion such as a PVOH slurry in substantially dry
form in other enbodi ments, the polyvinyl al coho
r @hug) the bagdentr actn&nnquwm.mayobw flisulforiaiddg tetraprdfonated or
saol ution in subst Ily dry form while in still
wa%Wﬁbﬁﬁagﬁﬁﬁﬂ?ﬁﬁﬁﬁg%ﬂﬁ?ﬁ Sthe optical brightener and the

p ¥Mi |ané‘ﬂh&°£9&ctro?§ierin%rﬁoﬁddiﬁ£btkﬁl Mﬁglhﬁihet mueous concentrate
stantially dry form to forma sl urry

SO
COHSISW ﬁfseﬁmﬁw ofipiaterr.cradptinal hetghtener aqhive mgr%erﬁrlaf&wéyl@@%ly‘?(’l and a

pOIYVIIl-yg 611@31?(8 ?res%? K ed@gg()igy tﬁfﬁ&?lea%%{sﬂ % sﬁ)s Cica g{ﬁ lltgraci)ts \Qf?é}é‘ltn the aqueous

conceRF4tE id 88mebot0 abolrisghseite) andnchepeih yhe lmlyvmjflczdxtuhlol resin is
resin. Typically, the slurry is cooked at a

hydrotyeat &ioat ahout s tsaborb N perewt o amBplankasiseast bout 10
m'[@g ﬁf SNPGRS gﬁrtﬁef’ rélﬁ@s g&ﬂkiftﬁﬂ iRproRed Ml‘étHME of f)reparing

fesin and opti cal ener  and pOélny
aqueodb eonpbsiti@siincludiag ah byticah brlghtanerr)pnd 8 pobfcyﬁmfél algphel resin, the

veliiee e sy ot ACHE Lol 5L Rereh RO i
alcoh@i] I‘éQE%i.lbsregﬁérfﬂ t@fl‘l@ 208itibk BF opfidagbiigiteder and pPIgVinyl Al¥bhol resin at a

sin. In many cases, the slurry is cooked. at
temp@aﬁlﬂimlvaahmw 166°H foo m lghes @bout F5pMutes. IBY inveptigpnaplss peparation

time of 0 abo tes
of lowgy B’gaé%hfé)ﬁi gtng %%L# c8¥np%) %11%&% %&/ﬁgﬁ%ﬁ ﬁ%?ozs Pﬁrtlcularly
prefeﬁ‘é@mciﬁé h&Biob6f A t-@Mesind/or dry brightener to provide hlgh solids mixtures.

Another aspect of the invention is a method of providing PVOH and optical brightener to a color

coat composition without external heating. Still another aspect of the invention is a dry,

particulate blend of brightener and PVOH resin, the details of which are described hereinafter.

Brief Description of Figures

The invention is illustrated in connection with the various Figures, wherein:




10

15

20

25

30

Per haps nost preferably, the aqueous conposition is
cooked at a tenperature of from about 185F to about
WQO®8Msdess a time of fromabout 20 minutes to BWDUS2060040963
m nut es subsequent to the addition of polyvinyl
al cohol resin and optical brightener. Suitable
pol yvi nyl al cohol resins WBave a viscosity of from
about 2 cps to about 40 cps; typically, the polyvinyl
athﬁhe:sIS 1-4 asd Iistogmns ptesemmg thy Foiotefr (Cohoratatanf the egingpof Examples
C nor e , the polyvinyl alcoho
11,12@@8 He\ﬁ@@@gginaofm rom aboﬂt % cp)s/ to about 30
urdd 818000 Mﬁﬁe%ﬁh@fh@ Bt [oldrSda@6f th edatinge df Examples
ange as is a VISCOSIty of from about 3 cps to about 7
1118@pd(bﬁnﬁwﬁnaﬂbgmq$hé{b@lyV|nyI al cohol resins are
hydrol yzed on a nole percent basis of fromabout 80 to
about 99.5 percent; typically, the polyvinyl alcohol
Detaﬂé&ﬁbgbﬂp%loﬁbﬂﬂ@W&ﬁloﬁn a nol e percent basis of from

about 85 percent to about 90 percent_ a has a de ree
oThemegmﬁ rlmaeatlpw d@ﬁqrmsﬁqnaé%lﬁ) %‘5‘9“&‘8“% %rﬁncfde@mn rous

embo%é%nﬁg J?:@ o? ‘Efétﬂ)ﬁl %ng}h ) 19]?8 ﬁc'éf?@ds%ﬂﬂﬁ tlﬂ: s‘i’ﬁ%’a%ﬁ s8dpe of the

ion o rom a to about I'n sone
1nvent£lﬁ§fs@;g‘6ﬂhi ueﬂfe agpemeod slairhd) evith b irealily lappaghlltéﬂ drosaof $kﬂé in the art.
In sonéqr]c?arpgsn Igﬂteegiptlgzgﬁﬁr % es%g ﬁaé%t&%ggﬂﬁ% gg%%omﬁon suc¥1 a3 & BVOH slurry
in sub&?ﬁt{i%@ﬁ&?&% & o gkk laﬁﬁ&ﬁm‘éﬁﬁpﬂ’ie @GIyQ[ny@aliaW%'shﬁ aidedto an

ne’ conpoun One preferred class is wherein the
aqueo0Pbpiial b]bghtgdlﬁrsn]atlolam subetanmpglyectxy émn Fdwlerin siéld other embodiments

ilb f
v LSBT Rk S R B gy o
form, Qef(mf{a@]ﬁtlefo Tetrasulfo 1 Tetrasulfo 2 Hexasul fo
/ ¢c< -N CH2CHOH \ CH2CH20OH. H2OH CH2CH2
rsn $on® pizterrad: applicatonkof, theppiepidye Rroesss.che SUIES ata

temperature of at ?egsgt a OWF RN Mo Binutes subsequent to the addition of optical

brightener and polyvinyl alcohol resin. Typically, the slurry is cooked at a temperature above

about 160°F for at least bout 10 minutes subsequent to the addition of polyvinyl alcohol resin
and optical brightener and polyvinyl alcohol resin; usually the slurry is cooked at a temperature
above about 160°F for at least bout 20 minutes subsequent to the addition of polyvinyl alcohol
resin and optical brightener and polyvinyl alcohol resin. In many cases, the slurry is cooked at a

temperature of from about 175°F to about 210°F for a time of from about 10 minutes to about

~ 120 minutes subsequent to the addition of polyvinyl alcohol resin and optical brightener.

Perhaps most preferably, the aqueous composition is cooked at a temperature of from about
185°F to about 205°F for a time of from about 20 minutes to about 60 minutes subsequent to the
addition of polyvinyl alcohol resin and optical brightener.

Suitable polyvinyl alcohol resins have a viscosity of from about 2 cps to about 40 cps;
typically, the polyvinyl alcohol resin has a viscosity of from about 2 cps to about 8 cps; more
generally, the polyvinyl alcohol resin has a viscosity of from about 3 cps to about 30 cps. From
about 3 cps to about 8 cps is one preferred range as is a viscosity of from about 3 cps to about 7
cps. Preferably, the polyvinyl alcohol resins are hydrolyzed on a mole percent basis of from
about 80 to about 99.5 percent; typically, the polyvinyl alcohol resin is hydrolyzed on a mole

percent basis of from about 85 percent to about 90 percent and has a degree of polymerization of
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In another aspect of the invention there is provided a method of preparing an optical
brightener/PVOH aqueous concentrate comprising the sequential steps of: preparing an aqueous

15  PVOH slurry; adding a dry, particulate optical brightener to the aqueous PVOH slurry; and
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conposition including water and optical brightener
active ingredient, wherein the optical brightener
wa@easeseesgr edi ent is present in the aqueous bPCTOEEN€040963

conposition typically in an anount of from about 10%

to about 25% (b) adm xi nq a pol yvinyl al cohol resin

with said aqueous optical 1Brightener conposition in an
anmount of about 1 part of dry polyvinyl alcohol resin

cookimgethe @2y dontalifing®V QFh pnd opticablopighdersr by disgolathe PVOH resin for at

0 sition to provide a na agueousconcentrat e of
- least %Srﬂgﬁgﬁlﬁ%ﬂ&e qf@g’f)ﬁe%tl??&ll%gg& caIq bri ght ener; and

(¢ y&QAkihBLashBR oRAUSAYSIHRANESRS I bR dbPa HieBRR ofPreparing an optical
substantially all of the PVOH resin, usually at a

brightereerddrQl afucays coresmiralseampliving the ssqudnsial stops@dF providing a dry
ener alql I ' fro b.o 1 nut bout. .
powd SRR LS ok EERL 8 P RS kb B B SRy REHia potyvinmt

alcohdllregih elithceidagpiicaldirzhe@v s insdn daghuas seatoual bart of dMaidtyvinyl alcohol
. polyvinyl alcohol resin and _optical _br ib%ht ener active
resin peidrdpdritart ofyppfiealibrighteners afsiyng ywd den tleoith setes to grovide a
. \Y/ \V .
nasooff KRR cbfloAR AT YRy Byl ARG iR Bid oflcp PO ARB R Ad¥ooking the
aqueobs tgltbeinee tcdinbe the colidsHhen elevateateniperapnedoes timetsiffient to

aissoly? Sitaaialy wbatiBE Polvbirtl ARSHR arduind ot Gihumstso apigprovide a
cookell %ri%ﬁ@ﬁ&r/ﬁ@;%iﬁ‘ﬂ%do{h@l &ﬁfc&ﬂ’cﬁ{te fhl'bhﬁﬂfgeﬁ@céll, PYSKARULIBOMS resin,

. concentrate typically has a solids content "of ‘from
opticah b ghterxpoandepiibnally mBwy smeuvals of awibangst er , pol yvi nyl

a hal .. and opt.ical brighten ckive.in di.ent . .

oA AR B BB e RS RSt kit GO esin and an optical
brightPedrWwHerath thal godyiahyliascohdnickiads 84-00 nidi% Bdusioxesl @dthas aldegree of

brightener conposition in an _anmount of from about 15%
polymesizaiwrengsgdiryarhoyhse & dwut 0. ciemohadnylaicghe! ssintispreferably

o ol . o . .
55508050 S RELLER b bP R ABLAE A LB oo
235. Sull ndse prefdrsyiy, thé pblyoinyhhlooliol 3¢irt 8 8a8HSUNhokeOPhydrolyzed and has a
aque oncentrate is usually cooked to

. Likew se, thS us ¢
Vlsco%‘iyég TopRARqYE 2 SBF JORbON &Y enperature of from about
1m %ﬁ@’e:fe%daﬁé’ H&d@’%@%&s r n?alﬁﬁé@c&érb{oﬁpgﬂgﬁg&ﬂonﬁgcludes: (2)

tes to about m nutes. Suitable Vi ny
preparhg o higmené dispersibay@®) piepeneg @ deysbledd ¢imetyvamdwicohobresid and optical

. ., Cps to about 30 or.40 cps; .nmnst pref bl ¥,,i.n $0 0
brigb g e b polv iyt Asp E e P atopR g 58 Rala BB more
hydrofyze@@bRaita f#nOparBclé Bize! @ BRUAL 1€asPhboht 9% ¢TTthd Eﬁﬂbles pass an 80

about 3 cps to about 4 cps. The %ol yvi nyl al cohol

mesh pige¢;c) asldipgrtbe 8y Blend ok peilyvay] abgohal W@in_@né eptie brighispey to the
piem LA o o B0 s 506 Aber o wb v

alcohglednd @pticd dsightenér sorasio atiotie disperstoncaidtdidsolvalbotit the @ptical
. . percent Fnd has degree_of pol ynerization of from
brightspgand pelwavhplsabolredd wikowegtaral Spa g yer i zat i on of

TSIV 3t o0 AR 5y ey il o on
aqueo86 Bonckhisite py efagradlihe/sequérsiapstbyoafnyk) b wdingl anrageeousibsightener
comp(‘%lsq‘gc%j intcﬁld}n%ewa%&p a%%uosptitc):c[di b%ll]g&l%rﬁeelrr active ingredient, wherein the optical
brightener active ingredient is present in the aqueous brightener composition typically in an
amount of from about 10% to about 25%; (b) admixing a polyvinyl alcohol resin with said
aqueous optical brightener composition in an amount of about 1 part of dry polyvinyl alcohol

resin per 0.25 to 10 wet parts of aqueous brightener composition to provide a nascent aqueous
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conposition in substantially dry form and sonetines

the step of diluting the aqueous concentrate is
wezpensest , dependi ng on processi ng charact er i BET/TUS2004/040963

sought. So al so, the concentrate can be directly

applied to a paper substrate in a size press, if so

desired. The nethod may f bkt her include the step of

addi ng pol yethyl ene glycol to the aqueous concentrate

concesrade vh @obivinyl hleolmilrmm bnyd @t@ablblyg}mnet @ndrﬂ@ewokmgt’th%aqueous

coes SR BB AT TSI HROuffsh IRl o

about 75°THE aBHAVY 0F Raktaly! kar ér\ﬁme R fiper abdiy 1 Paitut&@fto about 120 minutes
pol yvi nyl al cohol resin referred nethod of
to proroude pappkey ighéner/ P‘tléﬁ‘é‘tfl}’]c%?ﬁi@g FQIICSRiraip cpNpRtEE epgentially of water,
€ a
ps B s EAERT R gt QUL HA. SNSRIy o oyt o
resin i@ ﬁdm@&ﬂllﬁ ah aloinghtfabeut laetri ofelry polyethybaltohoMesieper @ hieo 10 wet
ca;ptrcal brightener active ingredient is present in the
parts %H?re‘i’i’é‘?Poé HBosition in an anount of from

atﬁ’lgto ﬁQ h1 %68 ﬁ'@ﬁ’éft NACA ﬁéa}en@férﬂsﬁélﬁgp@sd%lrwﬁh B?rﬁ'leous brightener
8 th sal g

al coh res aqueous optical brightener
compEsiguoms dni anmumhotéﬁnora rboutt] 284 toeefbout 2006 pad thegptigghybrightener/PVOH
~pol yvinyl alco resi.n per 0
sanes ot 558 Rakelie? EShMSEeR s b s @R B bosed n e
water "’}ﬂﬂﬁqﬁ? ARSI (ﬁitl@aIerlghﬂinEN adtiyt isdrédibtlconai ¢t thd Boncentrate.
cal brightener; (c) cooking the aqueous
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comp%sgtgcerﬁ %%81%?1}}1911‘17?8# frét% a%grﬁ)tul[S"/z%)%ut 9o A%Vt(blff%a&ti d rtﬁ@bombmed

m nut es provi

weight 6PpHRAvA¢Er thatoptiedl/bpighteueretivalngediiddnt amdlp@‘immyl ﬂcohol resin, the
consi sting essenti all Ico

concepigafiehaging asphifcenntest pérsé’%ﬁ@%ﬁri{ﬂmﬁaﬁéo V&‘fe e aqueous
conceggg@e)fé ﬁ]sglafl{? Eo QA% ﬂlsgcﬁ%ﬁlgtsf)ﬂseat‘@ﬁt&ﬁpﬁﬁtu?&éﬁ%ﬁ about 185°F to

ersion” conprising co ment and a binder resin
abouttzos ?1? fodl utienct dfefraro hioout 20 amlnutresrtmdlout Ghminujes. cSatlﬂable pohyeyinyl
al cohol sin i

atcon§geiiis hisafteontioen ERbRYOR AN Horodnarof ag Sgps Ghogt pgferebly in

some %Qse‘é"%{e MWﬁylcéﬁcoﬁGM%ﬁH%a@ b v SRS SHIT Bt RiodB.cpd fLabout 7 or 8
further include the step of applying the

cps omiﬁr@mrabouia'i ciisdo paped.cpAn opti cal bright ener aqueous

cen i St.s.essen [ t1.Gal
P ReLeD aEER %R irSREANY g Bbatols BELcPR telRlof from
aboutr8©9£b Rb&HRINHpercahi;3¢HSAllyY tiaf pdlydnylaimiib] Rsiepshydrobhedion a mole
cps, wherein the aqueous concentrate is froma

percemd)qsr.j of ey abomidS 3 @pr,cggt to ahRit PR derss Ny AR FWP adegish BF pglymerlzatlon of
from al'[;]sdtgo t(? @é{bﬁ%(}' Zg%hélrecon 'éngétlotn%f%%frb(%‘t)Sﬁ% %ﬂl‘t 1700 is

asr s rate optionally incl
more profedrédid iea dsgeh oﬁﬁolglmnmtﬁmmd fageaiit 5©t®a‘t®ut B3O®

NI W TN RGN LT ———
comp\%lhﬁg in substantially dry form; and sometimes the step of diluting the aqueous
concentrate is expedient, depending on processing characteristics sought. So also, the
concentrate can be directly applied to a paper substrate in a size press, if so desired.

The method may further include the step of adding polyethylene glycol to the aqueous
concentrate and wherein the polyethylene glycol is added to the aqueous brightener composition
or to the nascent or cooked aqueous concentrate in an amount of from about 0.5 to about 2 parts

by weight per dry part of polyvinyl alcohol resin.
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change the basic and novel characteristics of the
concentrates. Wen referring to the optica
wheioghseser / PVOH aqueous concentrate, auxili arP@BUs1080040963
i ncl ude m nor amounts of binder, plasticizer, filler,
wat er retention aids such as carboxynethyl cellul ose
and so forth. Typically, the polyvinyl alcohol resin
has a viscosity of from3 cps to 4 cps and the aqueous
cope prefereddeméthod pOprepdriongta @bortcoatdvmytosBidnpreiedastthe sequential steps
solids. The optical brightener concentrate further
of: conpri ses polyethylene glycol in sone cases and the
(@) O?fdvﬁﬁﬁg b hgbeosriglAGek ¥6n M&ﬁé&l@ktiﬁ@%éﬁt&ﬁg of water and optical
sti | bene conpound. The stilbene conpound may _be a )
brightenet hativatingredient, vdweein theotieal buightenercagting ngeediont & present in the
t . anot her _aspgct. of the in [ 1, G@b, .
squeofy righiice Foubtaaica et & B Rl Pl BBAED,  | o
(b) VBdBRingd pORYingBhlclidl girewih s#id hijveus bptied bepltener composition in
pol yet hyl ene gl ycol and a pqlyvinyl alcohal resin hps
an ameuny jof ebitttlypask ofidry relawieyt alooho gesprppeg Y to4 Ot parts of aqueous

. . .wher.ej ] t [ t i
wign i Tad i EOHE: SRACENLL AL Sn LB Al ool s
and optRsl BrigigerlRydr ol yzed from about 80 to about 90 percent

on a _nol ar basis. As used hereip, termnalo as its
©)  oferlng f}lel?@ﬁfﬁ%é;_oﬁ?ﬂllgg@ ta disgolue ﬂ’ﬁ&?ﬁ?ﬁ at ag(Fmﬁ%rlaEne of 8m about
175°Fg§ ﬁ?&elﬁ'tzlﬁ‘%ﬂm B%inkeSofdtos bR 10 Whifhitet o dotRI2( haftdshe provide a
xt.

% percent or per cent neans weight percent
cooked btightsnenycdyyinylcdehol eonsemtsitd ¢<§1d1.st1ng:p%$entwglan>§ water, polyvinyl

enti pojse. "M.ngr amount" neans |ess than 50% by
alcoh ?%%i%@%&%@%%‘?ef Wg?ungghatng nt. "PVOH' neans
@) Pah¥winy theadosRéPtont@tiabswith af Bqwiols tispérsiahlcpmprisipgceldr pigment

from polyvinyl acetate resins by saponification . )
and a bindeessAinhipedriics treploripghiATIPRSHiAG. Ripicallp ibepplsinyk alcohol resin

. are, deriyve [ I . Wi
B
aqueo@t B bi@Bh@abIpobifisAt ur at ed nononers and may incl ude

cationic sites if so desired. Preferably, the resins
are 95 nole percent or nore vinyl acetate derived.

Sy ' | AR 8RSoldrRBat t :
o4 SRy P BNl BB SR Bt o
Hydt optical brightbisr agudops copsitrgic@sisioessanilly of smtepganggptical

..5.5-7.5 Celvgl 165 99 3+ -72.5.5-7. 5 Ful :
brighi a5 gy e 4 B35 Aok Tt Tad £ Vistosiy offfopgont 2 cps
to abo? 2 cpS - Whic&infhfaRreSusToncditrbteds from about 20 to about 75% solids, and the
polyvinyl alcohol resin is hydrolyzed from about 80 to about 90 percent on a molar basis. The

concentrate optionally includes auxiliaries such as dispersing agents, protective colloids,
solvents for the colloids, and/or antifreezes, sequestering agents and the like, none of which
change the basic and novel characteristics of the concentrates. When referring to the optical
brightener/PVOH aqueous concentrate, auxiliaries also include minor amounts of binder,
plasticizer, filler, water retention aids such as carboxymethyl cellulose and so forth. Typically,
the polyvinyl alcohol resin has a viscosity of from 3 cps to 4 cps and the aqueous concentrate is
from about 25 to about 65 percent solids. The optical brightener concentrate further comprises
polyethylene glycol in some cases and the optical brightener active ingredient comprises a
stilbene compound. The stilbene compound may be a sulfonated stilbene compound as noted

above.
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Cel vol 107 98.0-98.8 5.5-6.6 5.0-7.0 Cel vol 310

98.0-98.8 9.0-11.0 5.0-7.0 Celvol 325 98.0-98.8
WQ200803859 5.0-7.0 Cel vol 350 98.0-98.8 62-72 PCT/US2004/040963

5.0-7.0Tabl e 1: Pol yvinyl Al cohol Resins (continued) %

Hydrol ysis, Viscosity, cpsl pH G ade Internediate

Hydr ol yzed Cel vol 418 91. $393.0 14.5-19.5 4.5-7.0

Cel vol 425 95.5-96.5 27-31 4.5-6.5 Partially

Hincktidll yez enbtisen agpéct 5O thediventisg ap optical righiener Bjugoweopetntrate

consis Spsqp gy Opvgied sty hlag kY Ryr ity e eyeol and o

polyv1 ] M&dhod ?6%1@1?&13%\8&30@1@ 3f 2dm4bOut®. ¢psGe hvatt 46, wherein the aqueous
0-89.0 45-55 4.0-6.0 14% aqueoys sol uti

concelméﬁ istfivem gbewcd) to ypbeit 7é‘yp$9|h§1$/»| 3¢ Wherelp His Pq%é‘%‘u’lﬂ%?@h(’l resin is

echfie vV, ity of a 4%
hydro qu‘gfgﬁfél %&f OUrBfiEi bokoanPo ding VOH%at 200C.
Suistiadl lyerei€) Ermfhplc@’y hab i‘ts amtmlny inghning sslevad mese speeific or more

used to characterize c &%Xg prepared with
generql GRAANHG 1F SN IPSIOHHLS & a‘i %ml Fon. L*, a*, and b*
I E&R NS o feqtcolBlshpsfied.
Sud#@%ﬂ@%@?@ﬂ%ﬁﬁ%ﬁd@ﬁﬁ#@ﬂ g S op e
sf@p&”anemtchmwlseTAPPl T 524 incorporates 45

t N td d
bR AT JaEABLRS o b DB RGNSl oy
| P OahéHR p@rsﬁtu@l aReRsIv a@mmmn arelypitally prepared from polyvinyl

measure of |ightness increasin romQO for bl ack t
acetatg Oirfsdry sepertifeationrthereof which w%b kroyi wdhead. RYSH resins are derived

N
ethyldally iigiturefel)mfiongdné aebmay Mchdasatiendc sites aﬁsnoda}iaﬂt ePreferably, the

with TAPPI T 452 om 02. TAPPI 452 i orates 4
resinsace B0 POSFETHRE UM BOUHFA R TG BB LIPS Ty aable from

ndi cated, Brightness values are reported
Celw\g\%égﬁ{m@ﬁg Vi oI et (U\/) radi ation. To

Table 1: Polyvinyl Alcohol Resins

Grade % Hydrolysis, | Viscosity, cps’ pH
Celvol 125 99.3+ 28-32 5.5-7.5
Celvol 165 99.3+ 62-72 5.5-7.5
Fully Hydrolyzed

Celvol 103 98.0-98.8 3.5-4.5 5.0-7.0
Celvol 305 98.0-98.8 4.5-5.5 5.0-7.0
Celvol 107 98.0-98.8 5.5-6.6 5.0-7.0
Celvol 310 98.0-98.8 9.0-11.0 5.0-7.0
Celvol 325 98.0-98.8 28.0-32.0 5.0-7.0
Celvol 350 98.0-98.8 62-72 5.0-7.0
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cal cul ate Brightness without UV, the UV conponent is

subtracted fromthe UV Brightness. "Slurry" refers to
W@rooansestis conposition including undi ssol ved BOT/USZ04/#40963

"col or coat conposition" includes aqueous pignent

di spersion and optionally_a synthetic binder resin.

Typi cal binder resins areI%tyrene-butadiene | at exes or

pol yvi nyl acetate emul sions. Pol yvinyl alcohol resins

are bi nder reS|ns preferably used as a co-binder. The

aqueous pi gmen rsi on, w JC d tt‘inu. ventive
concentrates of clay

or cal ci UE}CM bonat e of pfdrs y; EGiseWsity, 0ps' | Wop@t $ol i ds
1
A

| evel s rakgh@g from about 70 tp 76% In general | at

| east a pRrtiomn:ef gmemnt L,Ullpl TSES catciu
car bonat e 1tgrr¥é(()itga‘t’ét%a i'S‘ygéi(ll portio any-of the clays

cust omar i [Gplvakd8 f or |t FEOgEMer co‘ét5r1ﬁgf Lubt74s |t he
hydr ous aaém)mgsn SI [ cadsesneat 1 _he Jaml i n| gr.6p ¢l ays,

hydr at ed fro—the—++ke—cambeused— I n
addi ti on ?gr%\%ﬂ\é'g'f(’gzem carbonate and clay_there nay

be added [§telvers0Baper |pi Giei®ls, |sudW-&E, 1 ot-56Rafpl e
titani um HRXIHE, NC3710.86® ( | DaBISMB Sull T A5675) ,

| i t hoponel—zinc_sulfiide—or—ot! i i It s,
i ncl udi ng|$5asi%cs, forg7é%2&frppl ¢, porysty i
vari ous r flelvos313f or examﬂ-@,o up tol3sl w |%.5-6.5

pref er abl C&"él ] 35 ggcgwu O Z53 T UMM £ gligonat e

and cl ay. Lt onal lly e conposition |

cont ai n o@eéaolmdm\mmwqu de 24395 ovildd08940or a

smal | dYagueads saluiosp°Si ng or stabi | i zi ng agent,
such as tetra-sodi um pyrophosphate. Suitable | ow

myViesithewisvaitg b a ppBvirydbleyhal resimstspycifiyditiod yizemity is the viscosity
ol yvi nyl al cohols for t%} ‘Z@"‘@pe of this invention
of a 4¥eatlugeusAvtog) sytion ¢fitas B @F - and nost preferably
§P§ rre¥ '@{qu/g *AB‘%EF%:W LJh‘?‘.’rﬂ:@s ?ﬁﬂ@s A 8A"E %hﬁﬁcterlze coated products

i zat'i én om 50- 600, preferab %/
prepa&ﬁ&vﬁlﬁcc%ﬁﬁg fonof dt@ns nﬁ‘eh&smfantlomsb’éﬁé‘l, ﬁlgi bhealm miy bhsuitably

measxggql H%/llpgr;%gstamet%%%ucgﬁ gg’Pi lIsp‘Sng SI ; ?{@f‘f %?%]g'ﬁg'?g %ﬂigv é%gﬁmlar

metho? S qgﬁthIYf S“ﬁrlﬂédiﬁmfafe@ %abﬂéﬂtmgaﬂlﬁmﬁﬁlaﬁﬁﬁ andp&@heididllar (0°)
. Such pol yvi nyl al cohols can _be prepared \% .
S@I@& 1on

obsersqzmrmsmstmnami’ab drii2fTiiserperntcs diffine glreringlion and b

geom%‘tpgzjﬁ O?Skelt 1|R|e%|%éelf @1}%@'@%%} f}g‘ﬁaﬁﬂg %Fﬁ?'&ﬁ rbleL& th9 bU \f(')ﬂ:)ékfect white; a*

indicattSie@8dst Wheh pafiwd arfl @rPerdWlertuieg@ifve} H* ﬂﬁdle%ﬂwﬁﬁmlnym when positive
is market ed 8 Cel anese under the trademark CELV

and bB@BeSSAﬁ@nmégatmeeM@ that (ot Rrahnessis syred & #ge0 éer ;vi‘fh TAPPI
T 45%9}}1%%%1@%5 hl?(i \‘]ilxﬁ&t%s?‘ Iy 51190 R gHtanEI; 0€ Bbsefion geometr% Unless

al ¢co I'ncor por at e dry powder wit
othertvize iliyat€d Bribheesprilaasl arbrepgtiedwith ultct-vieket (DY) suiiaions To

e

Std mipBsilibh tRdS 5’@%@@@1&0.
éi ks aﬁtﬁéﬁﬁgtga I ey 5°830. 241, the

d i5 (fbcdsmoes CCUflp(WﬁlQIﬁ imeledds agesqys piareent 51;3p<pr§1pg g eptionally a
synthg}yfn?mrrr)emlg% ﬁmc@é&%g? 1%15:, %%]lstéf%le%h 1ta% %@ §%tE{E%lolf %Slyvmyl acetate

emul BRI Iﬁ‘(ﬁimﬁnyl alcohol resins are binder resins, preferably used as a co-binder.

The aqueous pigment dispersion with which the inventive concentrates are combined
typically consists of clay or calcium carbonate or mixtures of the two at solids levels ranging

from about 70 to 76%. In general, at least a portion of the pigment comprises calcium carbonate



10

15

20

25

30

BLANKOPHOR (r) from Bayer and HOSTALUX(r),
LEUCOPHOR(r) from C ariant and PARAVH TE (r) from
w@amanssst . The hi gh solids agueous pi gnment di BOEDUS1004040963

cont ai ni ng the polyvinyl al cohol as a cobinder can
then be used to prepare paper coating conmpositions
conmprising (parts by w): 1200 parts pigment containing
cl ay and/or cal ci um carbonate and 0 to 35 parts

and fos dendiapyrtiph g theltlfk dustofhatilypaset Sorthe panes cpafings such as the

stabi l.i zi ng agent ; to 30 t I . bi nd .
hydrogARETBAR (GHrte! B Srad gl Ceys PETRICUICh SRR apd e ike can be
used. th RdiSorioRBE EadeinPUaybonas! ané'c?agr[‘&'erecrﬁaﬁb@ﬁ’cﬁi’ed othet phyfer Homents,

parts other co-binders; 0 to 0.2 parts defoaner, and
such asyifok iexareple tifenien diaxids; bland &ixe hdatiae suliate] e lihiopepe, zinc sulfide, or

solids,. usual.l bout 45 0 .9 d
other G M Gt oA Bt L8 e Hudth Ay RUEAL I rlo R Tal o
examS1O/ PRI 301 W%, PhfeiabBtupte 36090 datddwnscafrind cabdnamyndelay.

~applied to fibrous paper webs using any of the .
Additiosallarihe eerapositina mavaleeeniag other éﬂ%ﬁf’?% S‘tﬁfhélrs EinsPXifeangd/or a

o i ' | . !
R B 0 BB oS PO e
asutieble Ve athlailar Wéighs qlaititdlywir tinstly hythelyedd poiywmybélcohols for the

wat er . as h ' t i bed,. T f
iR PSP SRRl 5. motes
hydrog;%gﬂ gg% P;ﬁgegféé@?eeocff doligneti 668 g%m raﬁgiﬁghbﬁﬁﬁo-éﬂ)d,hlﬁéémﬁly 185 to

However, at 27% bl ends solids, the
255. Aapbemmakas forssaskiog el of thefpodyvisil aldohel) iy ith Vigposityas @<t wt.%

sol uti.on. [. he .f L ati '

s SRR, St A AT SPASIE et oot 2 o
30 cpSi¥efeR®lysia dpi 1Sath polydingkalelsholsTémrte | symelekig and

cht h%_r i n}uredo?ents 1guchhgs carobsoxy_mstlﬁdillﬁmct:ig}nlr :g}:mosel,)”ln )
saponhﬁstaﬁio% rhsiquesy well ke tentpss skilled;ig theedrt ofdpamHagHRgelyvinyl

rt,. It . : i o

o R BNG RATCRRSE  eB L20 LAEAL 00
hydrodyses ehdrieed by Coladesg under the wademarRiGEIN Q& 8% tArfashanpreferred

bl R85, DA T L B s SO oo
is incg%égg%tg@é(s &’&ryﬂ)?l\ﬁd\éleﬁ/ﬁﬂ their§ OB ATAOb P daPbidExt&Re K@tijvsi iRgRdients are of

on pri to using, Oor in liquid format 15%to
the stRBShesuddsis ahsted GBsve and hewe therggnenabsteiskire of thchnes AgBiagd C. Suitable

.. format about 17%.a¢ti [ ' .
B L T e e
5,838 ANER ARdoeRAUE RhSchl 6 inddokdtdd by fetereoe! WolnBibly kvailable

~wet OB (Giba's TINOPAL(r) PT, a tetrasulfonated .
opticldwighteress imI@i m&& eng TRIQP ALNGFara Cilspenesialty tdhemicals,

o RRRTE et B B FEHGE O BB il
PARARWVEITE R0k Feetn@syant age of the water in the OB

The high solids aqueous pigment dispersion containing the polyvinyl alcohol as a co-

binder can then be used to prepare paper coating compositions comprising (parts by wt): 100
parts pigment containing clay and/or calcium carbonate and 0 to 35 parts secondary pigment;
0.01 to 0.5 parts dispersing or stabilizing agent; 1 to 30 parts polymer binder emulsion (solids
basis); 0.1 to 10 parts, preferably 0.5 to 2 parts, polyvinyl alcohol co-binder; 0.1 to 20 parts
other co-binders; 0 to 0.2 parts defoamer, and sufficient water to provide the desired level of
solids, usually about 45 to 70 wt.%, preferably 60 to 70 wt.% or more for high solids paper

coating compositions.

}
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through the addition of dry PVOH to 100 pts of OB
slurry in a vessel while stirring sufficiently to
waelr@pesess t he PVOH particles in a uniform fashP@nus2he040963

contents are then heated to 1850F to 2050F, dependi ng

upon the grade of PVOH used, preferably by steam

heat ed wat er bath. The teﬁﬁerature of the blend is

held at tenperature for 30 mi nutes, at_ which tine the

PW@chtinlg comppgitiany yrodusied mayi kzeeapphwbtor fihrows eapgr Wabs wéng any of
e cof e SR AR i AR ek B AN comtrs
and thellikee. As shown below, in the varl ous Exarrpl es, the

nmet hod of this_ invention results in §%coa

f Bripmpssihletescopkthe BY el thepisence ot O W%fgé sk % aplids
\mttht tpgggﬂ ﬁ&? g Q/ te{:é)ﬂﬁ ?&hﬁ@é}@esé?%tef& | Py Usi ng current

ogy, eratios o OH i ndi cat ed and
utrht bpeaganse aftharesuftingrmokediblepd roghied tmnofiscesityh doesnfitochange.

76% sl i ds, th
Séepwgé?ﬂ%ﬁsgaéryﬁao”ﬁéénéﬁ PR JOPVE: HadH blends

0%to
SR SR SRR B Bl a o

offot hlil thei fnmdamcms désgissed Foylowmﬂmamtseme QBm@tilmaﬂqmm carbonate and

o, (e R P e T e o

carboféﬁﬁéﬂl POHAosé, Quisiiaplsed ks ydef@dnidrs | ds e wti kn(RMQ[h th&hitsUnits are
sol utlon i s then added to either a 70%or 76%SO|IdS

eXprefﬂegra@dry m/é%pgrr@nt etcamt frhe OB dn tera|of & mategiaks plegaents are

dehveég:((gl g é)a ?n:’\(ﬁatgpé%rdl ?:gstegfrf afqn' ? ?aglggglﬁ)n'i%;%p Z{W A%0 g6°y/o solids.

Styrelﬂi WiRdikne 1Atekyare dblivated’ zﬁttahndaﬂ()ﬂ"o salalt PYVQH mayrbé deélivened in solid
is as follows: 100 parts dry pi

t,at 70% =

form gt ol RIS ORI BaPELOTA AP B0 20 3oBds. OB for

coatln e ﬁéﬁx;e?ecping%ﬂf 26rR 3 hisoR 7% /2606 iﬂg‘t‘&hérﬁ %ﬁ%@ﬁbsﬁpr@ferably of
part PVOH at 25% sol’i ds 4 wet parts

the tefrabl kex2r subfboated haiesy.sol i ds content for a standard

i R P AR SR DR R8P o
tetrasﬁ%ﬁ%@fokﬁ?dﬁy@WHC{mvd’]a%2@3)2 Sanpl e Cal cul ati on
Parts 1ngredient Wt parts 100 Pi grent at 70%

sof ordsﬂ op2atong 4n papee miks caobr BYOQRand@Be tobsaddes eaeh as liquids
into t]%e]éném at191§ ta?hko I—ilovs%vgrv %EI: 1%/61%1%4’ gl?els 'agvc’an%agla]o%ﬁézlw}cgriﬁl‘tﬁe OB

through the addition of dry PVOH to 100 pts of OB slurry in a vessel while stirring sufficiently
to disperse the PVOH particles in a uniform fashion. The contents are then heated to 185°F to
205°F, depending upon the grade of PVOH used, preferably by steam heated water bath. The
temperature of the blend is held at temperature for 30 minutes, at which time the PVOH will be
totally solubilized and the blend may be either cooled or used hot. The solids levels above are
considered maximum since no dilutions have taken place.

As shown below, in the various Examples, the method of this invention results in paper
coating formulations with higher total coating solids than can be achieved by conventional
methods. Using current methodology, for the ratios of OB/PVOH indicated and utilizing
standard pigment dispersions of either 70% or 76% solids, the maximum coating solids that can
be achieved, by adding the OB and PVOH (25% solids) each as liquids, range from 64.4% to
70.0% and 69.0% to 70.2% (using 30% solids PVOH). |
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Solids Percentage = 65.2% Wth the invention, carrier

water fromthe PVOH resin conposition is elimnated
wapasohwssame "dry” fornulation (2/1 wet OB/ drRCRUEHDP4/040963

has the conposition shown in Table 3, with a solids

advantage of 1.1%overall. Table 3: Sanple Cal cul ation

Dry Parts | ngredi ent Wt ]ﬂarts 100 Pignent at 70%

solids 142.9 14 Latex at 50% solids 28.0 1.34 OB/ PVCH

ah céhralptohictet of 199inveMi@adion BV OF3oge (H2 pelatiemgifier the dry

= 66, 3% *The fo ' h 79 i uti .
pvomga et e By ot 5 I bR pRbl S AL B 185 o
about ﬁsﬁp% ShRRefR) doAWIIRG 1BE PVUHTETRIY Solateh s thstpddded aogities a 70% or

and conparati've exanpl es showi ng the solids advant ages

76% sc;l'&blpi%mcht\dﬁaphrstdméo iaphieys the finakcosipe salifssbowd AeleHt i onal
rul ati.on techni ques. ..T
SFlRbe R SR S s BEprERaTRl &7 garabd et parts per 100 pars
dry pi%én@.r ¥ thpRMQH “cahias” eagingifgmaniticdk agdblloost ent . 1/1
t OB/ Drv PVOH COVPARATI VE EX@I\?/PLE Series A The col or
c bt parts drp prament 8t/ O 8AHASI  h&rl POV P86 sol i ds
p ent _di ' 1 d 25% ar 9 sol uti on.
&%%’Raﬁ% létg)géﬁgarﬁd&?rleﬂ{ghodol ogyzgg‘fge@ a%flgr;'g liquid OB
(g.su@k;b parls7f01994 Adéye Inptellient e wel@d, and adding to
the pignent dis si.on, the solids that can be
aéﬁFSéD%HPVQPEWO&% B‘é]f}dgw in Tab ‘é’etjl.’aré%abl e 41 1/1 Wet
OB/ Drv PVOH Current Met hodol ogy | ngredi ents Added

Separately % Solids Pignent Coating Solids, % 70%
65atd6R bslovgsiRsesebds ehatept/f a standard formulation with 2/1 wet parts/dry

parts OB/PVOH ratio per 100 parts of pigment by way of conventional formulation techniques.

Table 2: Sample Calculation

Dry Parts Ingredient Wet parts
100 Pigment at 70% solids 142.9
14 Latex at 50% solids 28.0
0.34 OB at 17% solids 2.0
1.0 PVOH at 25% solids 4
115.34 TOTALS 176.9
Solids Percentage =
65.2%

With the invention, carrier water from the PVOH resin composition is eliminated and the
same “dry” formulation (2/1 wet OB/dry PVOH) has the composition shown in Table 3, with a

solids advantage of 1.1% overall.

Table 3: Sample Calculation

Dry Parts Ingredient Wet parts

100 Pigment at 70% solids 1429

14 Latex at 50% solids 28.0

1.34 OB/PVOH at 44.7% solids* | 2.99

115.34 TOTALS 173.89
Percentage = 66.3%

*The foregoing uses the 44.7% solids solution shown
in Example Series 2 with thie 70% pigment dispersion.
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76% 70. 0% usi ng 25% sol i ds PVOH 76% 70. 2% usi ng 30%
solids PVOH EXAMPLE Series 1 In contrast to the above,

wWa b@siosesssit i on utilizes a solution prepared bypPartis1ug4/040963
dry PVOH to a 17% sol ution of OB to achieve the
foll owi ng concentrations. In this case, the
solution is prepared as i3 1 ows: 83 pts wate
pts active ingredient OB + 100 pts dry PVOH Dry
solids = (100 + 17)/200 = 58.5% cooked as n
ahfveringlitt susetattsiadditiosal eninsplgs et ¢ompraaiit cxemples showing the

solids FBRgEes TPAied St De N BOE PV ORO VA

caniff. SES

;leé\qgé 1‘11] Q

ds Pignment % Solids Adv

OB/ PVOH
r and 17

ot ed

g‘ﬂrmulatlon

b QAN ¢6mPodRtIpetific@ Bb&fe, Phrgi@ Wet OB/dry -

ant age 70

PVOHGHtI & ah]i.pigrﬁ&ltﬁmhds eohtéht.76 71.2 +1.0 As can be seen

fromthe above tabl e,

there is a distinct so

advant age over current practice. 2/1 Wt OB/

1/1quyﬁmT1bV§}£XANPLE Series B Following the procedures

apove
MR

Bads | s shown in Table 6:

Wf% R, %ﬁm‘}@* aoptfrcSil: Mok BP9k Aglad AGRER,

l'ids
Drv PVOH

the maxi mum sol i ds attai nabl e using

T abl e6:
Sn cﬁgﬂe%mns and 25%

or 300/2 PUIbsaltttiats mgig&ﬁ%s’fmdlardi se\@blogy of mixing 11qu1d OB (usually 17%
solids) with liquid PVOH, and adding to the pigment dispersion, the solids that can be achieved

is shown below in Table 4:

EXAMPLE Series 1

Table 4: 1/1 Wet OB/DrV PVOH

Current Methodology
Ingredients Added Separately
% Solids
Pigment Coating Solids, %
70% 65.5% using 25% solids PVOH
76% 70.0% using 25% solids PVOH
76% 70.2% using 30% solids PVOH

In contrast to the above, the invention utilizes a solution prepared by adding dry PVOH

to a 17% solution of OB to achieve the following concentrations. In this case, the OB/PVOH

solution is prepared as follows:

83 pts water and 17 pts active ingredient OB + 100 pts dry PVOH. Dry solids = (100 + 17)/200

= 58.5%; cooked as noted above.

This solution is subsequently added to the pigment dispersion to achieve the results

shown in Table 5:
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76% 69. 6% usi ng 25% sol i ds PVOH 76% 69. 9% usi ng 30%
solids PVOH EXAMPLE Series 2 Dry PVOH is mxed with
wa28sa6axcording to the follow ng formul a: 83PEL/FS2004/040963
water and 17 pts active ingredient OB + 50 pts dry
PVOH. Dry solids = (50 +17)/150 = 44.7% followed by
cooking. This is added tolPhe pignent di spersion to
achi eve the results and solids advantage shown in
Tabl e 7: TabI'eblg5: A/11 Wt OBBHPYOBVOH | nvent i on
Pre- Bl end Ope—Addit+ionr—Precess—No—Bit+utt+on—otBlend %
Sol i ds Coat | ng % Sol i duveutigpdire- -Blgrgh| i ds Advant age 70
66.3 +1.1 76 70.9 +1.QnyaAdditian Brocess3. 75 WET OB/ DRY
PVOH COVPARATI VE EXAVNoHDiligioreef Bled| | owi ng t he above,

the fol | ow fvg JylgsMUM safdmgar e aﬁ“hi evesligsTabl e 8 -

3.75/1 Vet ,Qfeﬁt PVC]—| %rsroﬁag Met 10@givggeégé ngredi ents
Added Separ 9p-Sottds; é}sglrcm X trng{ Sol i ds

Possi bl e, %-70% 64 7%usi 25% solli-ds— +76% 69. 1%
usi ng 25% sl it BvoH 760468 4% using. qﬁo,% solids PVOH
EXAMPLE Series’® PVOH/ OB hi.xture followd.@he flornmul a

bel ow. 83 pts vvater and 17 pts active ingredi ent OB +

2 s dry lids
gs can %Je seen from the abové/ ta%? here isa d2 stinct sohds advantage over current

practice.

2/1 Wet OB/Dry PYOH
COMPARATIVE EXAMPLE Series B

Following the procedures outlined above, the maximum solids attainable using conventional

procedures is shown in Table 6:

Table 6: 2/1 Wet OB/Dry PVOH

Current Methodology
Ingredients Added Separately
% Solids
Pigment Coating Solids, %
70% 65.2% using 25% solids PVOH
76% 69.6% using 25% solids PVOH
76% 69.9% using 30% solids PVOH
EXAMPLE Series 2

Dry PVOH is mixed with 17% OB according to the following formula:
83 pts water and 17 pts active ingredient OB + 50 pts dry PVOH. Dry solids = (50 +17)/150 =
44.7%; followed by cooking.
This is added to the pigment dispersion to achieve the results and solids advantage shown in

Table 7:



17) 7126. 7= 34.5; followed by cooking. The results are
shown in Table 9: Table 9: 3.75/1 Wet OB/ DrvPVCH

WO pwsnsiess Pre- Bl end One Addition Process No DPCTIUR2IN4/040963
of Blend % Solids Coating % Solids Pignent % Sol i ds
Advantage 70 65.8 +1.1 76 70.4 +1.3 76 70.4 +1.05/1
WVET OB/ DRY PVCH COVPARATIAE EXAMPLE Series D
Simlarly, current practice yields the follow ng
maxi mum % sol i ds: Table 10: 5/1 Wet OB/ Drv PVCH

Current Met hodol o I ng Len d eparately %
So: i gs Pi grrent 00%1?152 %%&%bﬁ‘gﬁ\ﬁﬁ% . 4% usi né 25%
sol i ds RVOR—76% 68 7% 1S ) ds PVOH 76% 69. 0%
using 30% sol i ds PV @fgg?@éﬂ' re?llélls 4 The OB/ PVOH i
solution| i s prepared 8 ﬁﬁpts wat er and 17

pts actile ingredient Rilution .  PVOHDPry-sol i ds
= (20 + YT Sol@s 30. 8% fQiativged by tookp fglidsThe
resul ts ar@ighemtn | n Tabl% Solids Tabl e| 11AdwAAZNG
OB/ Drv PVOH Tjgvent{on Pre-gend One Addit+on Protess
No Di | utfomof.Bremnmd % Solglg Coating % Spf ds

76 70.9 +1.0

3.75 WET OB/DRY PYOH
5 COMPARATIVE EXAMPLE Series C

Following the above, the following maximum solids are achieved:

Table 8 —3.75/1 Wet OB/Dry PVOH

Current Methodology
Ingredients Added Separately
% Solids
Pigment Max Coating Solids Possible, %
70% 64.7% using 25% solids PVOH
76% 69.1% using 25% solids PVOH
76% 69.4% using 30% solids PVOH

10 EXAMPLE Series 3
PVOH/OB mixture follows the formula below:
83 pts water and 17 pts active ingredient OB + 26.7 pts dry PVOH. Dry solids = (26.7 +

. 17)/126.7 = 34.5, followed by cooking. The results are shown in Table 9:

15 Table 9: 3.75/1 Wet OB/Dry PVOH
Invention Pre-Blend
One Addition Process
No Dilution of Blend
% Solids Coating % Solids
Pigment % Solids Advantage
70 65.8 +1.1
76 70.4 +1.3
76 70.4 +1.0




Pi gnent % Sol i ds Advantage 70 65.5 +1.1 76 70.0 +1.3
76 70.0 +1.0 The results for the above Exanples are
waeoovasdozed in Tabl e 12 bel ow Tabl e 12 Curr ent PCT/US2004/040963

Met hodol ogy I nvention Pre-Blend |Ingredients Added One

Addi tion Process Ratio OB/ PVOH Separately No Dil ution

of Blend Wetpts/DryPts :Codlti ng% per 100 pts % Solids %

Coating Solids Pignent Pigment Coating Solids, % Solids
5/1 Wﬁfr@kmw@{l 2%62?5' 5% usi ng 25% solids 1/1 70% PVOH
= B58.5 66.6 +1.1 65. 2% using 25% solids 2/1 PVOH 44.7
COMPRRATIVE EXgMPLE feriggDo506 sol i ds 3. 75/ 1 PVOH 34. 4 65.8

R bR R P oua e st T

69. 6% using 25% solids 2/1 PVOH 44.7 70.9 +1.3 69.1%

usi ng 25% sol i ds 5 /Y 9, 1.3 68. 7%
5, usi ng 24% sol i ds =3 70. 2% usi ng

30% sol i s~ 17T 76% PVOH 58. 571.2 +1.0 60, 9% usiing 30%
solids Current Methodology
Ingredients Added Separately
% Solids
Pigment Coating Solids, %
70% 64.4% using 25% solids PVOH
76% 68.7% using 24% solids PVOH
76% 69.0% using 30% solids PVOH
EXAMPLE Series 4

The OB/PVOH solution is prepared as follows:
83 pts water and 17 pts active ingredient OB + 20 pts dry PVOH. Dry solids = (20 + 17)/120 =
10  30.8%; followed by cooking.

The results are shown in Table 11:

Table 11: 5/1 Wet OB/Dry PVOH

Invention Pre-Blend
One Addition Process
No Dilution of Blend
% Solids Coating % Solids
Pigment % Solids Advantage
70 65.5 +1.1
76 70.0 +1.3
76 70.0 +1.0

15 The results for the above Examples are summarized in Table 12 below:
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2/1 PVOH 44.7 70.9 +1.0 69.4% using 30% solids 3.75/1
PVOH 34.4 70.4 +1.0 69.0% using 30% solids 5/1 PVCH
wW@0008/03@59 +1. 0 EXAMPLE Series 5 The above f orpai/as10041640963
of this invention represent no dilutions in the bl end.

Viscosities at the 3.75/1 ratio were -10,000 cps and
at 2/1 greater than 73,00@%ps, because of increasing
solids. Blends at the 5/1 ratio were ~4,000 - 5,000
cps initially through 3 days at 30.8%solids. It is
desirable in some cases to ﬁ‘ihi gve a standard target
of 27%total solids by dil of the inventive
formul'ations.] At this Tevel, the viscpsity of alt—of
t he PVOH OB doncent I at @4ratMgéeroagpm P, 0fyention PoBlends
and there wag still |exHrgediens Added| i ds Qneaifidifipe Paesys
corRERPEEN A |pr act i ¢e,_asSPREMSY i n Tahl eNq Bilution of Blend

be| Y, &513 Ee@ti b OB/ PVOH Current et hadol ogy| Coating %
| niveRE! p@re;{&g K+ V\e}: %ts .g/olngre ?(%rto atRde dSqbids
Selpar 28 CddtERE 0p Sob-PAHES P Yy S0l 6 Beligh | Aflyantage
Sol i ds Vi scodity, Pi gﬁ%%“ﬂ@%%ﬁ%ﬁ@ﬂson%a % Sol i|ds
Advant dde 65 (5480%i hg 25% E¥PHYs 1/1 2060- 400011
65. 7 +0. 2 65./2% usi hgo2Bémges 3dssadidd PVOH (2000- 4000
65.5 +@/13 64.|7% usi ng 25% E¥OHds 3. 75/ 44.PVO463000- 4000
| | 65.3 +0. 6 |64. 4% ys64Eo BEBE 2566 sadids 5/ 1 PYOH 2000- 4000
65. 2 8058 70.(0% usi hg 25% 8¥DHds 1/ 1 PYOH|2668- 40061.1
70. 2 +0.2 69./6% usi ng6LBmsing 1586 solids ‘
5/1 PVOH 30.8 | 65.5 +1.1
70.0% using 25% solids
1/1 76% PVOH 585 | 712 +1.2
: 69.6% using 25% solids
2/1 PVOH 447 | 709 +1.3
69.1% using 25% solids
3.75/1 PVOH 344 | 704 +1.3
68.7% using 24% solids
5/1 PVOH 30.8 | 70.0 +1.3
70.2% using 30% solids
11 76% PVOH 585 | 712 +1.0
69.9% using 30% solids
2/1 PVOH 447 1 709 +1.0
69.4% using 30% solids
3.75/1 PVOH 34.4 | 704 +1.0
69.0% using 30% solids
5/1 PVOH 30.8 | 70.0 +1.0
EXAMPLE Series 5

The above formulations of this invention represent no dilutions in the blend. Viscosities
at the 3.75/1 ratio were ~10,000 cps and at 2/1 greater than 73,000 cps, because of increasing
solids. Blends at the 5/1 ratio were ~4,000 — 5,000 cps initially through 3 days at 30.8% solids.

It is desirable in some cases to achieve a standard target of 27% total solids by dilution of
the inventive formulations. At this level, the viscosity of all of the PVOH/OB concentrates
ranged from 2,000 — 4,000 cps and there was still exhibited a solids advantage over conventional

practice, as shown in Table 13 below.



2/1 PVOH 2000-4000 70.0 +0.4 69.1% usi ng 25% sol i ds
3.75/1 PVOH 2000- 4000 69.8 +0.7 68. 7% usi ng 24% sol i ds

WG LH3PMGES 2000- 4000 69. 6 +0.9 70. 2% usi ng 30% BOT/USR04/040963
1/1 PVOH 2000-4000 70.2 0.0 69.9% using 30% solids 2/1
PVOH 2000- 4000 70.0 +0.1 69.4% using 30% solids 3.75/1
PVOH 2000- 4000 69.8 +0.4 88. 0% using 30% solids 5/1
PVOH 2000- 4000 69.6 +0.6 * Al formulations diluted to
27% sol i ds EXAMPLES 6- 10, TaOMPBRATI VE EXAMPLE Series E

. ox#el—pr—eagss—ei—t-m—s___

1
BT, Soes o LRl S, PO O TRNCE O b e

T O T ) g
bllﬁ;’éépo ?S dryl\%ﬁéﬁgk’né Sy thﬁc8séfyr ul 0580 Yﬁi

rotdBRBPBa bid o WO BES oo (T NEPAL(F) o)
parts PVOH| ( R S‘f@%}eﬁﬂ@uz) S0l @ﬁg 620/&3'9 o
f armilat i o contad alr '

LA :Iul UL LAY J |Q 0)— Sln JITc o AT volTle

eyl cal OB ToHes oot @@gaﬁesz%‘ss sppegy

i ayi ;11 qli CEdETTS fﬁ@’aﬂ%nclﬁg & H andsSB.,

Ln-slity Y @06
bl ends as 1ot(§lo4/an5%25(yE§(%‘ﬁ'bl 6 and the control | are

) %]Solids

ol Advantage

Lal

both2tlor mul at ed Wi PKORL 3 75/ 1 (w@Q00cP y PO The 0.8
Q075 BypgPh edids -
base paper ha le ¢ of{ 84. 3 (stjandard no
Lh,g___,dt_t_er coatingPVEH ght nessl ¢49:A980 o + h4O. +0.2
(again - no A% HEXW%‘%S 3 and 85./6. The W
br | nm ness!neasure Qh'ﬂ\Al ﬁwo'gp i f/88nt +0.4
further inmprotfelienting 2’8s0lids and 88.9 - [conparabl B to
eachB-%8tlher | The a*PV¥QHFue i ndi caf@P-4089 sh28ing  *0.7
68.7% using 24% solids
5/1 PVOH 2000-4000 69.6 +0.9
70.2% using 30% solids
1/1 PVOH 2000-4000 70.2 0.0 ~
69.9% using 30% solids :
2/1 PVOH 2000-4000 70.0 +0.1
69.4% using 30% solids
3.75/1 PVOH 2000-4000 69.8 +0.4
69.0% using 30% solids
5/1 PVOH 2000-4000 69.6 +0.6
* All formulations diluted to 27% solids
EXAMPLES 6-10, COMPARATIVE EXAMPLE Seties E
5 These examples show that the novel process of this invention does not impair the

performance of the optical brightener. The formulation for the paper coatings was as follows:
75/25 dry parts CaCOs/No. 1 Clay Pigment
14 dry parts styrene-butadiene latex binder
0.3 dry parts carboxymethylcellulose water retention aid

10 x wet parts OB (TINOPAL® PT)

y dry parts PVOH (CELVOL 203 or 502)
Solids ~62%

The fofmulations were then coated onto paper using a cylindrical coater. Brightness testing

results appear in Table 14 below.
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20

to either red or green and these woul d be consi dered

equal to each other. The b* value is inportant because
WO roossiesat es t he desirabl e blue-white w th neREr/Usm04/040963

val ues and undesirable yellow with positive val ues.

The negative val ues are desirable and not significant

in their differences. Examfl es 7 and 8 are fornul at ed

at 2/1 with OB/dry PVOH and conpare the performance of

t vidieRo@kblsia i tesicliquid-Hififl edditibn végmens dfP W@ uﬁ& OB3e#tereas

ked t S r the invention.
Exanled P S IS mieecopbeq RADHEOBG e brp St 200 neiamede 6 and the
{ S
cons O hm Q8 il 3 MR OIS TR okl s o

for
84.3 (siandtdernar U¥dndént ¢cattlag,fturghmeQMGrluesoﬁtﬂnemgapeD(agamsoﬂm UY) improve

f; F t h d
o 35 S B A L S G AR B
1mpro|9M@eh1ﬂO|89€(l Al 83— abniparhblé @ eackotRR! That vENa MRliGitdsQolor shading
2 parts |less SBR. Table 14 Brightness Testing

to elt}}eg\‘}%‘?ﬁ BReash tpseivestdee casigleradzagualde &ﬂfédotb;ciatﬂm: tWwalue is

muporfl PR gl DS RE SO B SRy B mcesivab

yelloB4uith [Ositive vEbues. EThé/neatite 3al6S: He dirdbleQnd 2ot ﬁglﬁﬁcﬁ% il their
2/1(C-203) 7.8 85.4 89.6 +4.2 +0.41 -0.98 2/1 (CEX 8
differ §74859896+37+o 37 -1.10 2/1/1 (C 203)

( Bﬁﬁ?‘mg?ésg' AR ard ftnBPred 49/1 withh g]%dxipPV(éHZa?ld?L};r{f;re(thg

arts SBR) 7.4 86.2 90 +
performapsg of MS) %@Hmmmfs%lch @iffsrait yiSeasitywabeaBah a® pre-cooked with

OB asap%dltteI Bler %Awpﬁgglg%l 1canceahere %’%BAB— })/eErfoEr)ngAs\l\e/g%NEe 1 ai C- (2303 and,
since it is lower in viscosity, will allow for higher blend sohds from 27% to 30% in the optical
brightener concentrate for higher coating color solids benefits.

Following the same procedures, Examples 9 and 10 were formulated at 2/1/1 wet OB/dry
PVOH/polyethylene glycol 400; except that Example 10 had 2 parts less SBR.

Table 14
Brightness Testing
Invention
27% Solids ‘
Wet Coat Base Coated Coated uv
Formu- OB/dry | Wt. Lbs/ | Paper No | Paper Paper Compon
lation PVOH | 3300f% | UV NoUV | With UV ent a* b*
Base 84.3
Comp.
Ex. E' 7.7 85.3 89.0 +3.7 +0.02 | -037
EX 7 2/1(C-203) | 7.8 854 89.6 +4.2 +0.41 -0.98
2/1 (C-
EX 8 502)( 7.4 85.9 89.6 +3.7 +0.37 -1.10
2/1/1 (C-
203) (PEG
EX9 400) 7.4 85.7 89.7 +4 +0.50 -1.28
2/1/1 (-2
EX 10 parts SBR) | 7.4 86.2 90 +3.9 +0.48 -1.27

3.75/1 OB wet pts/25% C-203 dry pts by separate additions



Fol | owi ng the procedures noted above, col or coat
conpositions were prepared with approximately 3/ 1 and
wardms50st6580B/ dry PVOH. The conparati ve exanpl esP¢EUS2004/040963

slightly I ower solids and were prepared in a

conventional manner. In Table 15, 0.51/1 and 0.17/1

refer to the dry ratios o optical brightener to

pol yvi nyl al cohol and Conparative Exanples F and G use
EDQUMQLE$MHCQRa@@ﬂCﬂ&PAR@ﬂﬁﬁEéﬁéﬂNﬁﬂEﬂ1é§}TINCPAL(r) PT

tical brightener CEL V! 203 | yvi nyl .
&fgklewmg th%Q?@Sﬂu%%nétm@éaquFo‘iﬂ e Copip o, et rrepared with
approxg?%’t?l?fc }/me ?ﬂ%ﬁ@@/ﬁﬁ@‘?@pﬂ bitle B Bga&’lv@ exdigplbEhad dhightie lower

opti cal neasurenents of Bri ght ness,
solids dBldueerd\birdparddat axahventiana nGinBetthi t eness. Tabl e 15

5 % ﬁ‘é{ﬂ]ég% X%llglea;ra V?%{Te %é]@e %ry Lfa’%os§r olggpél b%h%ﬁ%ﬂo polyvinyl
alcohol QldG@orgéar%h@elE)Zaﬁplés Padd GlusCa mﬂfpwaﬁbpu@l Orightefler48c88: PINOPAL®

Ie12%72036' 89.5 3.8 Results
PT optakbruglgensyvaeGERY Ofr 20Ripebvinyl ?Womlgur es 1-4.

ES 13- 16 in
SHAALES R O A 2 S o
the criéR¥pE&Yantakatments af DynBiightnes) BlubdWbite &5 vatnesud GIE Whiteness.
Tabl es 16-19 below. Table 16 - Exanple 13 Fornul ati on
10 Total Wet Ingredients DrvPts Pts Pignent 100.00 137.36

Latex 14.00 28.00 CMC . 03,639 3/1 Concentrate 0.51/1
5.59Table 17 - Exanple 14 Fornmulation Total et

| ngosdilent s [Dx yaRes | Bivalwi ¢ @B {Whigo . |0V Brizght el VY (omp
141002866
| Comp. Ex. F | 0.74 0.3 88.4 89.5 4.3
Example 11 | 1.09 -0.62 92.9 91.2 54
0.17/1
Comp. Ex. G | 0.76 0.43 88.2 89.6 3.6
Example 12 | 0.72 0.36 ' 88.6 89.5 3.8

Results are also presented graphically in Figures 1-4.

EXAMPLES 13-16
15 Additional 3/1 and 1/1 wet OB/dry PVOH concentrates were prepared and blended with

a 75% clay/25% calcium carbonate masterbatch as noted in Tables 16-19 below.

Table 16 — Example 13 Formulation

Total Wet
Ingredients Dry Pts Pts
Pigment 100.00 137.36
Latex 14.00 28.00
cMC .030 6.00
3/1 Concentrate 0.51/1 5.59

20



CMC .030 6.00 1/1 Concentrate 0.17/1 4.33 Table 18 -

Exanpl e 15 Fornmul ati on Tot al
wor®sPsgaent 100. 00 137. 36 Latex 14.00 28. 00 OrI/USB04/040963
6.00 3/1 Concentrate 0.51/1 5.59 Table 19 -
Formul ati on Pi gnents Tot al

Wt | n

Wt

gredients Drv Pts

Exanpl e

16

Ingredients Drv Pts Pts

Pi gment 100. 00 137.36 Lat2x 14.00 28.00 CMC . 030 6.00

1/1 Concentrate 0.17/1 4.33 Results of optical

testi

of the coatings on paper appear in Tables 20 and 21

bel ow. Tabl e 20 - Tgelatly

t4 Fesoulatadn Coat W . UV

noERngiet4 Fesnulatain
Bri ghftness Avg. FL (9) (Ib/ SSOE ft 2)T&el @t ness
exc! tdedicsafiager 1 94 prRe 04,00 8000000
84. 934 652 10 1o go- f 524477 EXQEFE?OE 140
9. 94 189, O2Lu@é4338 O.SU'Q.ZO 8897485 3—38—+6-
9.77 |88.67@6C32 3 R5 Fya 15 0157 0 04989 19 a5

5.08

0. B9 Chocagragy.

37 85.0.87/A4_89 0

49 8 55489 12 85

4.86 Exanple 16 0.49 8.55 88.49 85.26 3.23

10

Table 18 — Example 15 Formulation

Total Wet
Ingredients Dry Pts Pts
Pigment 100.00 137.36
Latex 14.00 28.00
CMC .030 6.00
3/1 Concentrate 0.51/1 5.59

ng

U

0

57
56
11
25

Table 19 — Example 16 Formulation

Pigments Total Wet
Ingredients Dry Pts Pts
Pigment 100.00 137.36
Latex 14.00 28.00
CMC .030 6.00
1/1 Concentrate 0.1711 433

Results of optical testing of the coatings on paper appear in Tables 20 and 21 below.



0.49 8.55 88.13 85.10 3.04 0.52 9.07 88.00 85.16 2.64
Table 21 - Coating Properties L a b CE Wite CIE Tint
wWExmsps@sd3 95. 86 0.60 0.45 87.86 -1.38 95. 86 PCEOSHNLB0963

89.02 -1.89 95.93 1.10 0.16 89.35 -2.05 Exanple 14
96.04 0.74 0.85 86.49 -1.85 95.94 0.75 0.74 86.75
-1.80 95.95 0.62 1.01 85.38 -1.74 Exanple 15 95.78
1.19 -0.31 91.15 -1.92 95.92 0.95 -0.07 90.39 -1.65
95.95 1.23 0.01 90.03 -2.19 Exanple 16 95.95 0.73 0.95
85.81 -1.90 96.00 26, 84. 5] - 1,68 95.91 0.43
1.43 83.55 -1.68( SRR ARATI VE

VPLES H Mdoal | OWEéig WENET AU t he |pBAgabs eS| Ak ad.
above, col of _coat NS were prepar

conmposi Li ops ) d.
“supst anti al | W%Eﬁ)veﬂ'?’gmaf%)t > Brightgsss é‘ﬁ’b‘?*‘gg H M
andpRY pHRy Ofi.oaddijmp giry OB pewder T oldsoeed by €ooki ng

inksitu in accordance with the inventlion (Exanples 17

18) Exapela i3t § Ogppeal SPh Tabl e| 526%el ow Hs30wel | apd82

Fi gures 5-8] okabl g &g7 - Opti ¢abelT opergs s Rati 04X
3/ a Valuelb Value CE Wite N Bri t LV Conp
Control H 0|9480. 6| 812 4 89. 69996 PP/ [2¥3241. 11 0] 497

89 E"x""?e‘lm"*- R Y Peigl PP 20834018 0. ([0gs. &0. T 90( 438
N1 PB 203l 0 61 -0.01 003 90l 4.7

WAL er
0.59 10.29 88.97 85.59 3.38
0.56 9.77 88.67 85.32 335
Example 15 | 0.57 9.94 90.19 85.11 5.08
0.59 10.29 90.07 85.18 4.89
0.49 8.55 90.12 85.25 4.86
Example 16 | 0.49 8.55 88.49 85.26 3.23
0.49 8.55 88.13 85.10 3.04
0.52 9.07 88.00 85.16 2.64

Table 21 — Coating Properties

L a b CIE White | CIE Tint
Example 13 | 95.86 0.60 0.45 87.86 -1.38
95.86 0.99 0.20 89.02 -1.89
95.93 1.10 0.16 89.35 -2.05
Example 14 | 96.04 0.74 0.85 86.49 -1.85
95.94 0.75 0.74 86.75 -1.80
95.95 0.62 1.01 85.56 -1.74
Example 15 | 95.78 1.19 -0.31 91.15 -1.92
95.92 0.95 -0.07 90.39 -1.65
95.95 1.23 0.01 90.03 -2.19
Example 16 | 95.95 0.73 0.95 85.81 -1.90
96.00 0.49 1.26 8451 -1.68
95.91 0.43 1.43 83.55 -1.68




Cookw/ 203 Ex 17 1/1 Control K 0.66 1.12 85.2 88.8 3.3

PP/ 203 0.86 0.89 86.1 88.9 3.1 Dry Add L PP/ 203 0.85
wW@2®9/08659 88.9 3.2 Water Sin M PP/ 203 0. 61 1.PSI/852084/040963

88.5 3 Cook w 203 EX. 18 EXAMPLES 19. 20 The foll ow ng

are dry blends and sol uti %s produced i n accordance

with the invention. PVOH Agqueous Concentrate with

3:1 Wet/Dry Rdtio Dry PVOH (10 grans) is added to dry
EXAMBLES 17. . 4P ture is dry

b ‘ > ) '
: hglnchgﬁilg I%%n&{a@ﬂﬁ%gj gcegpfeeﬁ ggfl&sl %ﬁ\; &]opé\?att ng(rj\gx\%tl?ns ieye prepared
by sulﬁﬁtarﬁtlﬁlly\laérﬁ/fentla'm terda.ﬁtqhés (Egambles HM)anb b&tve!j oftadding dry OB powder
nperature of 200-210 OF, with stirri f.or eriod
followd oorkifatesin o 3qgPTdgnes Wik fpdnysniion @ q%?%g?éﬁ
5 The resulting solution is cooled to roomterrperature
to produce a 27.4% solids PVOH/ OB concentrate. This
e Rasyitsephes iahaBe P20 avass welbguFigaresft-8t o a sol uti on
of 3 wet parts of optical brightener at 17% solids to
1 dry part polyvinyl alcohol resin. PVOH OB Agueous
Concentrate Wth 1: j:aB{@QQDrQbuB@Ith@p@ﬁys PVOH (20 grams)
s added to dry OB (3.4 grans) and the resultant
RetiwFEL is dry blended to produce a uniformmi xture of
thA two i ngrefa®ate. TheVdiug bl &8 White h&lV Bighd yUV Comp
nddedoltre 50 M oD.osater. The resulBprAag sl urBdy i s 4.6
heated at a tenperature of 200-2100F, with stirrjng,

Bp/op3Period pf3qm nuteg 150 f|UT Tgp 411 S$OI\gg fthe[ dryy 5
B%iﬁ%d gnts. The resultl ng sol Lti on is ¢ooled to|lroom

7 TV EN o =)

at-dre e U/U I

gg@@?\ ite Thl §ul§xanpl eﬁﬁé an (%H;VG-I ra?ﬁo 4.8
b AL tola solutilon of 1 wet part of optica
JPP@Qﬁener at | 17980l i ds 0O dry Patt of pgpyw wyl 47
WCookoi/2@3esi n| A dry nj xture of| PVOH opt i cal
BEKJAt ener poywder can pe added |[directly|{to a pigient
i gper sion while prepaying a cdlor coat |conposition if

seodesiced. Al prefgy red empodi nentgs?2 88.8 3.3
PP/203 0.86 0.89 86.1 88.9 3.1
Dry Add L
PP/203 0.85 0.89 85.9 88.9 3.2
Water Sin M
PP/203 0.61 1.08 85.5 88.5 3
Cook w/203
EX. 18

10 EXAMPLES 19,20

The following are dry blends and solutions produced in accordance with the invention.

PVOH/OB Aqueous Concentrate with 3:1 Wet/Dry Ratio
Dry PVOH (10 grams) is added to dry OB (5;1 grams) and the resultant mixture is dry

15  blended to produce a uniform mixture of the two ingredients. The dry blend is then slowly added
to 40 ml of water. The resulting shurry is heated at a temperature of 200-210°F, with stirring, for
a period of 30 minutes to fully dissolve the dry ingredients. The resulting solution is cooled to
room temperature to produce a 27.4% solids PVOH/OB concentrate. This example has an
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utilizes PVOH resin having a particle size of |ess
t han about 200 m crons, that is, 99" % by wei ght of the
WO e®sn35g@ss ti cl es pass through an 80 nesh si evePCTOER04/040963

conposition can be readily dissolved in the coating
slurry during mxing wth_applied shear in the absence
of external heating. Wil &the invention has been
described in connection with several exanples,

OB/PVOHI rﬁn@ mulmimttto)atsdnluﬁen ekampt patswiftoptieal foneht@pﬁmrat th7%neplids to 1
sco g&ﬁ i nvention will be readily apparent to

dry pagtip l@fla PI™$ the art. In view of the foregoing
di scussion, relevant know edge in the art and

ref erences |nclud|ng co- pendlng aopllcatlons dlscussed
above i "PXORHEO Ac ) Libh WetABryRatip| og

R VO B0 RS T FT O I ———
blendddSto FRETRE 2 WRITEGES BH A @-ﬂ% MR Miaidicnss. ﬁ“hadrgeldemdsxs t]ien sstowly added

nmet hod of preparin n. Qpti cal brlghtenerlg gﬁb % s R
to 50 wbnbwnier. db6 resie iRy stiaed atb ErTRIE 0L pL0-31 0T iith shirring, for
a perug%? es'r Odlgxﬂxglteﬁ q? ?tggﬁcﬁgs%hp:mlg Elt Hgfedfeﬁﬂp@ﬁé fe'sﬁlﬁng @81'11‘%?1'1 f¥%ooled to

cti've | ngre I ent
room Rgifexdting t@pmlhg/a/a By D%adodndh BV Q¥ OBncomcertiragaai Hnaqmpls has an

tical brightener Lti nlna
OB/PYRH r2gp caiydlet  sAJROBRE St DS APsal Beety gf bfozaftas o 1
ightener conposition to provide a ‘
<hypé¥%€§§Xm%%3§%ggﬁggﬂcentrate of ponV|n¥F al cohol resin

a[Addrgpmx’amd: obPY ghi epiiseal Brigltfersr peweRd %g #stly to a pigment
e SRS LI B ST

utlhze§ qhﬁ@ﬁ nédidhdvingh barditletshe dFodsy vmamyalboaﬂ 200hoicromsibat BO%S6 by
provi de a cooked bri ghtener/ pol yvi nyI al cohol

welgm ofthenesiapasticice pasgithiguek e PO mssh igvey i & FEBRRTreeape readily
aissol§f s p B Sy ERR AR LR Byt Thoi i FERBRY Re BF external

heatinpherei n the opti caI br [ ght ener active ingredient is
present in the ag %_ ég f ener conmpas t|on |n %ﬂ
5 Bl thaimertioh B oaRCtoRO B
mod@ga%%ﬁ?{ontﬂo% %ﬂﬂle@v&thlﬂ‘ﬁl%rsﬁirﬂ ahd ScopR ok %'mventlon will be readily

ener aqueous concentrate has a solids
appareirtd elmse of skﬁ}i omrhebaotutin 209 oftha Beregoing dispission. whevanidknowledge in

the ar} ?Rff J@gqr m/dlén}ﬂ clzoggg]n[ a{?‘jp}{g tig {sgltfsrsl R WB@%% C eaﬁ@n with the
Back@%ﬁffd{ Q&J‘Eettaﬂeﬁ)@écﬁ‘pﬂion wheastibsgad @f wigitly sierayll medrpoﬂatﬂd herein by
S

adm xed
reference, further description is deemed unnecessary.




wi th said aqueous optical brightener conposition in an
anount of from about 15%to about 55% PyOH based on
w0 b@sosisbs ned wei ght of said water, said opti CBCT/US2004/040963
bri ghtener active ingredi ent and said pol yvinyl
al cohol resin, the concentrate having a solids content
of from about 30 to about 380% 5. The method accor di ng
to Caim1l, wherein said aqueous concentrate i s cooked
to dissolve said solids aClAMSperature of from about
1750F to about 21Q0F for atine of from about 10
What i¥ odaitred i§:0 about 120 minutes. 6. The nethod according
to Aaim1l, wherein the po)yvinyl alcohol resin has a
vgscosiAtWe@PdP BRTPAERALAD PUCROTE t%HBVOA%awguS qoncqtgate
1= gl Ahsted: G aim 1, wherein the polyvinyl
Compa c’%ﬂ%ls eS|ln i%shydrol yzed on a nol e percent basis of
a) fpovidibgpan a@@onobraghverter 8@mpogidorcianiudBig Witer amdtoptidal brightener
.according to Claim1, wherein the polyvinyl alcohol
aCtlve_r“é@Fﬂ‘e’fﬁs added to the aqueous brightener conposition
b) | BAfESE APblyRinkYalebnol tRIHWitR said AGuddRs b aaaﬁg;t&h&@oﬁ@osmon in
Caiml1, fufther conprisi n%@t he stiep of diluting the
an amgunfedLabogb h paith of ityepolyndnyl pHehpkieris pen dertdilAgvet pats ef agueous
brightgies Brbp g ig NPk e ddet it ShEBwElor BB B T PO PP g1 resin and
opticabBfighte@gca@ or cooked aqueous concentrate. 11. The
nmet hod according to Caim_10, wherejn said .
c) p 6?‘31%&1916%36(@"8 )gglg)qen}rgte 491 g@@ly%t@gp]ddsaﬁ B glgyated temperature for a
time S G B B AR RISRAA A of e BV AP 1Bl £ G Bpoyide
cooked baighteReiaulyanidyal avbbhttincperatalimgludarg watér, polyyiniyhglcohol resin,
. cohol resin.. 1 The nmet hod accayrding to Caiml,
Optlcas\lj:l%g PRery el Qi’ﬁ]lopégf MFof G’F?PBWEP? Pincentrate
i pcl udge tldaccAARINb (Qhinet, WiRASH RNt dhtdn¥r active
_ sel ected from di spersing agents, productive colloids,
ingreddexit yepresent ar the laguass buglisnergomppsitien &) arsageiws pEfrpmgpbout 10% to
| nts, binder, plasticizer, filler and water
aboutgg?

ntion aids. 13. The nethod according to Oaimi1,

f gr t herrhe ewgAiddsdcbrdindao €&k Dfwladdih YiewptichiebriphtdneaPVOH aqueous

bri ght ener/ PVOH concentrate directly to a paper )
concenfgdig hiant solidsponiantliiFnsy abgut gPetaabay 72" bassd oa dhg water, polyvinyl
alcond AR .%g‘ci&{l B ﬁﬁ{%ﬂaf dcﬁ’vé‘gxfg}éaﬁen% CottERdrale c%%ngaﬁra?ef. o (3)

provi ding afn aqueous I ght'ener conposition 1 ncluding

wdi er dhd noytiddeeboddiggh tiaiar 1,axlidraia saidgobdimhtlcohol is admixed

with said aqueous optical brightener composition in an amount of from about 15% to about 55%

PVOH based on the combined weight of said water, said optical brightener active ingredient and
said polyvinyl alcohol resin, the concentrate having a solids content of from about 30 to about
60%.

5. The method according to Claim 1, wherein said aqueous concentrate is cooked to
dissolve said solids at a temperature of from about 175°F to about 210°F for a time of from
about 10 minutes to about 120 minutes.

6. The method according to Claim 1, wherein the polyvinyl alcohol resin has a
viscosity of from about 2 cps to about 40 cps.

7. The method according to Claim 1, wherein the polyvinyl alcohol resin is

hydrolyzed on a mole percent basis of from about 80 to about 99.5 percent.



(b) adm xing a polyvinyl alcohol resin with said

aqueous optical brightener conposition in an anount of
w@bwansebspart of dry pol yvi nyl al cohol resin pRCT/0SH01/040963

10 wet parts of aqueous brightener conposition to

provi de a nascent aqueous_concentrate of polyvinyl

al cohol resin and optical3grightener; (c) cooking the

aqueous concentrate to dissolve the solids at an o

eBevat ¢lie netipdrastendimgfio Claim ¥, véhesain theqiobrtingl glaphekispinds added to

substantjally all.of .th .vivi pyl. al cohol resin so as
the aqpepus biig #fgera ORI 3R F‘&'?f‘%ﬁ%l }7%I%9W'nyl al cohol

concentrhahfifd aved@ing 1o Ot 1)Yiirtiedr complisihg Shestepef diluting the

optical brightener, and optionally m nor amunts of
aqueonysQriceRFdtes; and (d) admi xi ng the cooked concentrate

i h oA : : = _ . .

et s b e R R R
polyeth9lERe glyicbbiv. saitbaquidie brightencr aungmsition@r tosald pasverdidr cooked

further conprising the step of applying said color
aqueoupHeAnNcEBIH&per . 16. The met hod according to C ai m 14,

Whgr ei Apb Iﬁ’fetlﬁﬁi A¥bianle Blcaahrl 0, vaRkdin bad @Qﬂfétfﬂllyle%e gtﬁol is added to

optical brightener conposition in substantially dry )
said afjgons biighterder coptposidibn br foglaidompseent quieanked eginous congentrate in an

co Sti ssenti al f, _wat.er,, an optical hrij [
oS RS R 57 G A e SR LS i
a1yl scqpiivetRid oo Wlaiz £pshdréinalRoopticdl eftshtener/PVOH
wherein the aqueous concentrate is _from about 20 to

concentyetainchades aohingsament ohpEleast Ane Aecifiy peleeisd Tapedparsing agents,
produéﬁ\?elago o?c}isp Xcgrz&ltél fo?%&%ﬂﬁléﬁg%ﬁtﬁea%, [%%ugﬁtg@?’]ge?&n&? binget , plasticizer,

asl's. t1c
filler &RNWERE Feadrgioaatr ding to G aim 17 wherein the optical
bri ghtener actjve ingredient_ c rises a, stjlbene .
Cdipouride maiodarsori B4 FHTBRGEOTPENDS SER of applying the
e HGA] Ak ditay & Mpife siisthfgene conpound
Opﬁca?g)ﬁgﬁlg{d%igﬁg s%ﬂlt%%er%e c%n‘pognﬂdb. 826. The opti cal ]
bridght enartlwdrd rdparibe a aclooeait ngmposidmeamprsingdhe sequential steps
~ the sulfonated stilbene conpound is a tetrasul fonated
of: stilbene conpound. 21. The optical brightener
(@ © %W&h?%%qﬁé_iﬁ@ el Rendr@ofdpakitivd theludhgs whidr ddtoptical brightener
~ sulfonated stilbene conpound is a hexasul fonated
activesingtedem& conpound. 22. The optical brightener
concentrate. accor di - al 7 ' ' e
® oA akaroRERT bR b S b TR HORAE oiostion i
an anfeRAPSEMIuOT phdtof hgrpolvanyl Xlcohelresin p¥ @Bdo YO aweeparts of aqueous
__independent Fy sel ected fromthe noieties i ndiﬂ%at ffd ' .
brightsaprsenmosifiondo PEyvidestmaseent aquaons SefceBpatpel polyvinyl alcobol resin and

optical brightener;

(©) cooking the aqueous concentrate to dissolve the solids at an elevated temperature for a
time sufficient to dissolve substantially all of the polyvinyl alcohol resin so as to provide a
cooked brightener/polyvinyl alcohol concentrate of water, polyvinyl alcohol resin and optical
brightener, and optionally minor amounts of auxiliaries; and '
(d)  admixing the cooked concentrate with an aqueous dispersion comprising color pigment
and a binder resin to produce the color coat composition.

15.  The method according to Claim 14, further comprising the step 6f applying said

color coat to paper.
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bri ght ener aqueous concentrate consisting essentially

of water, an optical briggpener active ingredient, )

pol yet hyl ene gl ycol and pofFyvi nyl al cohol resin having

a viscgsity of from about 3 cps to about 4 cps L
Wﬂé‘r ej ?ﬁ‘? Fethod reserdingdn Ldwey kﬁ@hegem thermokpdutl ajrghekyesin is added

to the BBAEH] b_?ight‘r’é%aodohg;?gg@g ¢h é’ﬁi')@{)aﬁ{iélbl Jg& @b yvi nyl al cohol

resin i ydro rom about "80"to about 90 percent
od7a nohappiias bsght@dkr adueoas nwicenidate topisiparessegtially of water, an

optiee) A€ AT pered oG » PUT YT hc) SRR iscosty of from
about QPR Ed S84 P hAREIA LR ddiENsicBneinS 8R! Y BoRCABEUE TVl about 75%
al cohol resin subsequent” to the addition of opti caa[

solidsparidghespiarthepelypioyhaleanpl resinds hyérotyesd frotoatiore 8@ fausboyt 90 percent

t tenperature above about 16Q0F forat |east about5
onan?rc]ﬂ%rz\%aglss: 25. The inprovenent according to Caim 24, \

WhEr ei The bptiePbiigiRbndd cbftheR@nct s dd@de dldim IMWh&bMthY optical
.. in substantially dry form 26. The I nprovenent
brightgper 3V Lredionf eerppiIses a wilbers eompringol yvi nyl  al cohol
regin i i ' ' 1630 18 WAl i
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comp@ind if\a selfbratedodtilpne pampogrdan opti cal bri ght ener/ PVOH

agueous, concentr.ate conprising the sequential steps
o?bj‘ a) %B? QBtéqa? h}gglge@g i @p’ggtp%ccq; ing 4oy ﬁf@mawd iv@),erem the sulfonated
stﬂbeﬂ%aao&mfo%aﬁsea RehditRhatbd 5ABER & mpRnlihe PVOH slurry; and

21.  The optical brightener concentrate according to Claim 19, wherein the sulfonated
stilbene compound is a hexasulfonated stilbene compound.
22, The optical brightener concentrate according to Claim 17, wherein the optical

brightener active ingredient comprises a stilbene compound of the formula:

Y,

O H\N %N

Y

X SO,Na

wherein X and Y are independently selected from the moieties indicated below:



c) cooldng the slurry containing PVOH and optica

bri ghtener to dissolve the PVOH resin for at least 5
worRensssat a tenperature of above about 1600FP@BUS04/040963

met hod of preparing an optical brightener/PVOH aqueous

concentrate conprising the_sequential steps of: a)

providing a dry powder op Peal bri ghtener; b)

providing a dry polyvinyl alcohol resin; c) dry

bl endi ng sai d pol yvinyl alcohol resin with said
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25.  The improvement according to Claim 24, wherein the optical brightener is added

to the slurry in substantially dry form.

26.  The improvement according to Claim 24, wherein the polyvinyl alcohol resin is
added to an optical brightener solution in substantially dry form in order to form the slurry.

27. A method of preparing an optical brightener/PVOH aqueous concentrate
comprising the sequential steps of:

aj preparing a PVOH slurry; &

b) adding a dry, particulate optical brightener to the PVOH slurry; and

c) cooking the shurry containing PVOH and optical bfightener to dissolve the PVOH

resin for at least 5 minutes at a temperature of above about 160°F.
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28. A method of preparing an optical brightener/PVOH aqueous concentrate
comprising the sequential steps of:

a) providing a dry powder optical brightener;

b) providing a dry polyvinyl alcohol resin;

c) dry blending said polyvinyl alcohol resin with said optical brightener in an
amount of about 1 part of dry polyvinyl alcohol resin per 0.05 to 1dry part of optical brightener;

d) admixing said dry blend with water to provide a nascent aqueous concentrate of
polyvinyl alcohol resin and optical brightener; and

e) cooking the aqueous concentrate to dissolve the solids at an elevated temperature
for a time sufficient to dissolve substantially all of the polyvinyl alcohol resin and optical
brightener so as to provide a cooked brightener/polyvinyl alcohol concentrate including water,
polyvinyl alcohol resin, optical brightener, and optionally minor amounts of auxiliaries.

29. A method of preparing an color coat composition comprising:

- a) preparing an aqueous pigment dispersion;

b) preparing a dry blend of polyvinyl alcohol resin and optical brightener, wherein
the polyvinyl alcohol resin is from about 85 mol% to about 90 mol% hydrolyzed and has a fine
particle size, such that at least about 99% of the particles pass an 80 mesh sieve;

c) adding the dry blend of polyvinyl alcohol resin and optical brightener to the
pigment dispersion; and

d) applying shear to the pigment dispersion containing the polyvinyl alcohol and
optical brightener so as to mix the dispersion and dissolve both the optical brightener and
polyvinyl alcohol resin without external heating.

30.  The method according to Claim 29, further comprising adding a latex binder to
the pigment dispersion.

31.  The method according to Claim 29, wherein the pigmeﬁt dispersion contains a
mineral pigment selected from clay, calcium carbonate, titanium dioxide and mixtures thereof.

32. A dry, particulate dry blend of a polyvinyl alcohol resin and an optical brightener.



