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application is a continuation-in-part of United States Patent Application
Serial No. WO2y®BH56B38 entitled "Pol yvinyl Al cohol and Optecrais2éuiogotxener
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Background of the Invention
Paper coating compositions, or coating colors, are used by the paper industry to impart

the desired moisture resistance, physical properties and appearance to certain grades of finished

20  paper. Generally, the coating composition is an aqueous dispersion consisting mainly of mineral
pigments like clay, calcium carbonate or titanium dioxide, and pigment binders of natural
protein, starch or synthetic polymer emulsions. Styrene-butadienes and polyvinyl acetates are
examples of such synthetic emulsion binders. Coating compositions may also contain additives,
such as thickeners, humectants and lubricants.

25 | Coating compositions are usually applied to a continuous web of material by high speed
coating machines, such as blade coaters, air knife coaters, rod coaters and roll coaters. It is
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).

30  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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WD 2005/ 056658 PCT/ US2004/ 040963 2 SC3M SO3M A where M can be H, an al kali
metal , ammoni um or magnesi um and R represents hydrogen, C - 5 C5 al kyl,

Cl - C5 al koxy or hal ogen. Such conpounds al so include those of Structure B,
below. Y WO2p3036668 N\ / N N X SO3Na NON "N ~Y 10 B Umicramb28t4at@s3 Pat ent
No. 5,057,570 to Air Products and Chem cals, October 1.5, 1991, describes a
process for produci ng paper coating cqompositions using partially hydrol yzed,
| ow nol ecul ar wei ght polyvinyl alcohdl. The advantage of using this pol yner
is that no external 15 heating is required and that it can be added as a dry
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United States Patent No. 5,057,570 to Air Products and Chemicals, October 15, 1991,
describes a process for producing paper coating compositions using partially hydrolyzed, low
molecular weight polyvinyl alcohol. The advantage of using this polymer is that no external

15  heating is required and that it can be added as a dry solid to the aqueous pigment dispersion.
This can be accomplished under high shear stirring, typically at speeds of 1500 rpm for 5
minutes at room temperature.

United States 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,

20  water and auxiliary compounds. The polyethylene glycol is in liquid form and functions as the
pon-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:



5 preferred carrier. United States Patent No. 6,521,701 to Coatex S. A S.,
February 18, 2003, describes a stable aqueous |iquid polynmer conposition
cont ai ni ng pol yvinyl al cohol" in conbination with a honopol yner or copol yner
of carboxyl wo »6s/646¢s8 conpletely acid form This conbi natplcgisodosofdky Mers
has been found to optim ze the function of water retention, which activates
optical 10 brighteners, and which controls the viscosity of coating colors.
This is all acconplished without degBading the water-retention property.
United States Patent No. 6,620,294 to G ba Specialty Chem cals, Septenber
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alcohol, with or without optional additives, and heating and mixing until a homogeneous

distribution is obtained.
While OBs alone work well, the inclusion of PVOH boosts their performance. In some
cases, paper makers use standard PVOH grades purchased in dry form which are then prepared
20 for use by cooking in conventional batch vessels. A disadvantage of this methodology is that the
water used in the PVOH cook dilutes the coating formulation by a significant amount, which can
negatively impact production rates. In addition, there is a cost to the mill for cooking PVOH;
and, in many cases, that cost is compounded with problems because of inadequate equipment or
poorly trained operators. Generally, PVOH is supplied to papermakers in a variety of forms: 1)
25  dry resin that is cooked in water by the customer at 20% to 30% solids, the advantage being that
less 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

30 relatively expensive ground material, but are convenient if cooking is not an option. See United



polynmer is added to the pignent dispersion in dry form U S. Patent
4,645,736 to Felix Schoeller Jr. GrbH & Co. discloses the production of a
barrier layer for a photographic paper support. The barrier |ayer may be
applied as an aqueous solution of a filmform ng polynmer 10 such as a

pol yvi nyl al cohol. The aqueous solutign of the polyner may al so i nclude an
optical brightener. French Patent Application 2,213,371 to Rhone-Poul enc
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relatively inexpensive grades of PVOH can both be directly incorporated into water to form a

slurry, followed by cooking the mixture to solubilize the materials, to produce an aqueous

brightener composition; providing product and manufacturing options not previously possible.
25  Itis possible to use dry blends of PVOH resin and powdered optical brightener or to use either

component in dry form.

Summary of the Invention

There is provided in accordance with the present invention a method of preparing an
30 optical brightener/PVOH aqueous concentrate by way of the sequential steps of: (a) providing
an aqueous brightener composition consisting essentially ofincluding water and optical
brightener 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)



al cohol concentrate consisting essentially of water, polyvinyl alcohol resin
and optical brightener active ingredient. Typically, the polyvinyl alcohol
resin is adm xed in an anount of about 1 part of dry polyvinyl alcohol
resin per 0.5 to 10 wet parts of aqueous brightener conposition. The
optical brightener active ingredient is generally usually present in the
aqueous brightener conposition in an anount of from about 12%to about 20%
and the optical brightener/PVOH aqueo#® concentrate typically has a solids
content of from about 20%to about 75% based on the water, polyvinyl

al cohol and optical brightener active, ingredient content of the
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preferabgi in sonme cases the polyvinyl alcohol resin has a viscosity of from
about 2 micoBolgencenirateigpsisting epseptially ofpyeatesr palydmyl alsohel resie pad emicabout 4 cps.
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of : (a) providing an aqueous brightener conposition consisting essentially
of water and optical brightener active ingredient, wherein the optical

bri ghtener active ingredient is present in the 25 aqueous brightener
conposi t i onwonzoasoessessunt of from about 10 to about 25% (fyr/88h58<4s0\; 2

pol yvi nyl al cohol resin with said aqueous optical brightener conposi %i on in
an amount of about 1 part of dry polyvinyl alcohol resin per 0.25 to 10 wet
parts of aqueous brightener conpositi®n to provide a nascent aqueous
concentrate of polyvinyl alcohol resin and optical brightener; 30 (c)

cooki ng tdombagdewight obtheeviterathe opticadl be glutbnee attive isgrkdidist aatl palyviziypalcatiolr e of

fromabout . 175F to abaut .210F for a tj of fr bout 10 mi nutes to about
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conposition. 5 The nmethod further conprises the step of applying the color

coat to FRpwS 7 Aird eRstqr drom Etﬂ"@ﬁtcéﬁ@ra_ba‘éﬁfb@és concentrate consists
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and he pol yvi nyl .al cohol sin i 1vd zed. from about 8 0 to about 90
per et aReeat R of Bug out b Rrkent By ! LA 1O Pipien of koD Ph | 05
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and/ or antifreezes, sequestering agents and the |ike, none of which change

the basi ds Bt mefeard ehigirageses eftnobamesizationoldinme ehaut 4P txsabowhdl). referring to
e P o MDA AR WO AR RARRL o MR By TS, L e

m nor anounts 0 [ pfa retent i ds such as
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resin_has a viscosity of fram3 cps,.to 4 cps and,the aqgueous _concentrate is
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further CoARhirSean BOEYEHNADER&GI 18la)fapér substRRITR aGRS§esdNfsd AgirePt | cal
brightener active ingredi ént” conprises a stilbene conpound. The stil bene

conpound nay He methadfmaiafusthesmriudethe stepiobadding pdlyethdend glyenltathe 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
20 by weight per dry part of polyvinyl alcohol resin.
A preferred method of preparing a color coat composition includes the sequential steps
of:
(@  providing an aqueous brightener composition consisting essentially of water and optical
brightener active ingredient, wherein the optical brightener active ingredient is present in the
25  aqueous brightener composition 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 concentrate of polyvinyl alcohol resin and
optical brightener;
30 (c) 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 fninutes to provide a
cooked brightener/polyvinyl alcohol concentrate consisting essentially of water, polyvinyl

alcohol resin and optical brightener compounds; and



20 Y~-N Na@@B X NN\ / - HNX SO3Na N Y YW7 Na@B X NNNIrN--- N X
so,Na Y wherein X and Y are independently selected fromthe noieties in the
25 followi ng table. WO 2005/ 056658 PCT/ US2004/ 040963 7 Disulfo Tetrasulfo 1
Tetrasul f o wodRasdko CH3 /CH2CH2OH CH CHOH - N /CHZCH% -N 2 / CH2CH20H
z 2 X CH CH OH CH2CH2OH CH2I HOH - N\ CH2CH2OH CH3  H - N -FGT/Y§2005/040968;
SBNa SBNa NaG3 5 Thus, the brightener active ingredient nay be

di sul fonated, tetrasul fonated or hexasul fonated in various enbodinments. In
still yet another aspect of the invention, an optical brightener agueous
concentr QRS @85 kch v inednel 0@ coloki lye
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concentrate,is fromab tp. about . 75% sol | ds nd. wherei n .the polyvinyl
al cohol & ‘im%@c’g‘%(ggag’oyﬁom"g%o pg%vingi %8‘81?? o) lffébsetﬂtlt()ﬁt%aﬁ%?}ar
basi s. Thgu&us Seiplitehctcompositiod. urt her rel ates generally to inproved nethods
of preparing aqueous,  conpositions_including an optical brightener and a
pol yvPnyl al c orhsimethed fyrthengomprises the step of applying the color coat to paper.

An optical brightener aqueous concentrate consists essentially of water, an optical

brightener active ingredient and a polyvinyl alcohol resin having a viscosity of from about 3 2
cps to about 5 4 cps, wherein the aqueous concentrate is from about 20 to about 75% solids, and
the polyvinyl alcohol resin is hydrolyzed from about 85 80 to about 90 percent on a molar basis.
10 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,
15  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 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:
20
Y,
N>=N 'ri' O NaO3S X
H O
X SO;Na \N_/(V
Y

Y,

N>=N n o .
>_N/>— O = O n_<\N ju

X SO;Na

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

25  following table.
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polyvinyl alcohol resin has a viscosity of from about 2 cps to about 4 cps, wherein the aqueous

10

hydrolyzed from about 80 to about 90 percent on a molar basis.

concentrate is from about 20 to about 75% solids, and wherein the polyvinyl alcohol resin is

The present invention further relates generally to improved methods of preparing

aqueous compositions including an optical brightener and a polyvinyl alcohol resin, the

improvement being directed to cooking a PVOH containing slurry to dissolve the polyvinyl

15

alcohol resin subsequent to the addition of optical brightener and polyvinyl alcohol resin at a

temperature above about 160°F for at least about 5 minutes. The invention enables preparation

of lower water content formulations without compromising brightness and color. Particularly

preferred is the addition of dry resin and/or dry brightener to provide high solids mixtures.

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

20

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:
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85 percent to about 90 percent and has a degree of polymerization of WO

2005/9056658 PCT/ US2004/ 040963 9 from about 50 to about 2000. Typically, the
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aqueous optical brightener solution in substantially dry form; while in still other embodunents

both the optical brightener and the polyvinyl alcohol resin are added to water in substantially dry
form, to form a slurry.

15 In some preferred applications of the inventive process, the slurry is cooked at a
temperature of at least about 175°F for at least 10 minutes 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

20  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

25  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

30 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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bri ghtener to the aqueous PVCH slurry; and WO 2005/ 056658 PCT/ US2004/ 040963
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and optionally m nor yanounts of auxiliaries. Still another feature is a dry,
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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



bri ghtener and pol yvinyl al cohol resin w thout external heating. There is
still further provided a nethod of preparing an optical brightener/PVCH
aqueous concentrate by way of the sequential steps of. (a) providing an
aqueous br.ivphtesesesssconposi tion including water and opti gelrsbdedliREEL"
active ingredient, wherein the optical 30 brightener active ingredient is
present in the aqueous brightener conposition typically in an anount of
from about 10%to about 25% (b) adm X ng a pol yvinyl alcohol resin with
said aqueous optical brightener conposition in an anount of about 1 part of
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of pol yneri zapigdFer@éd “no cook” process for making a color coat composition includes: (a)

20  preparing a 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 mo1%
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

25  alcohol and optical brightener so as to mix the dispersion and dissolve both the optical
brightener and polyvinyl alcohol resin without external heating.

There is still further provided a method of preparing an optical brightener/PVOH
aqueous concentrate by way of the sequential steps of: (a) providing an aqueous brightener
composition including water and optical brightener active ingredient, wherein the optical

30  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



from about 50 to about 2000. A degree of polynerization of fromabout 50 to
about 1700 is 25 nore preferred as is a degree of polynerization of from
about 50 to about 300. Most preferably, the polyvinyl alcohol resin is added
to the aque i ener conposition in substantially rm and
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The nethod may further include e step of applying t r coat’ to paper.
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alcohol resins have viscosities of from about 2 or 3 cps to about 30 or 40 cps; most preferably in

some cases the polyvinyl alcohol resin has a viscosity of from about 2 or 3 cps to about 7 or 8
20  cps or from about 3 cps to about 4 cps.

The polyvinyl alcohol resin is generally 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
from about 50 to about 2000. A degree of polymerization of from about 50 to about 1700 is

25  more preferred as is a degree of polymerization of from about 50 to about 300.

Most preferably, the polyvinyl alcohol resin is added to the aqueous brightener
composition 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.

30 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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is admixed in an amount of about 1 part of dry polyvinyl alcohol resin per 0.5 to 10 wet parts of

aqueous brightener composition.

The method may further include the step of applying the color coat to paper.

20 An optical brightener aqueous concentrate coﬂsists essentially of water, an optical
brightener active ingredient and a polyvinyl alcohol resin having a viscosity of from about 2 cps
to about 4 cps, wherein the aqueous concentrate is 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,

25  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

30 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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0 “Minor amount” means less than 50% by weight exclusive of water content.

“PVOH” means polyvinyl alcohol resins which are typically prepared from polyvinyl
acetate resins by saponification thereof which is well known in the art. PVOH resins are derived
from homopolymers of vinyl acetate as well as copolymers of vinyl-acetate with other
ethylenically unsaturated monomers and may include cationic sites if so desired. Preferably, the

15  resins are 95 mole percent or more vinyl acetate derived. Suitable resins, available from

Celanese, Inc. include:

Table 1: Polyvinyl Alcohol Resins

Grade % Hydrolysis, | Viscosity, cps' pH
Celvol 125 99.3+ 28-32 5.5-1.5
Celvol 165 99.3+ 62-72 5.5-1.5
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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cl ass not ove and have the general structure of structures A B and C
Sui t abl eobservation geometry. TAPPI T 527 incorporates diffuse illumination and 0° observatmn

geometry. L* is a measure of lightness increasing from 0 for black to 100 for perfect white; a*
indicates redness when positive and green when negative; b* indicates yellowness when positive
and blueness when negative. Note that (GE) brightness is measured in accordance with TAPPI
15 T 452 om-02. TAPPI 452 incorporates 45° illumination and 0° observation geometry. Unless
otherwise indicated, Brightness values are reported with ultra-violet (UV) radiation. To
calculate Brightness without UV, the UV component is subtracted from the UV Brighiness.
“Slurry” refers to an aqueous composition including undissolved solids.
A “color coat composition” includes aqueous pigment dispersion and optionally a
20  synthetic binder resin. Typical binder resins are styrene-butadiene latexes or polyvinyl acetate
emulsions. Polyvinyl 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



stil benes are disclosed in United States Patent No. 6,620,294 and United
States Patent No. 5,830,241, the disclosures of which are incorporated by
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OB (G ba' Bydfd)ll}dﬁﬁ’ﬂ.rﬁﬁr){et&]‘by Gelanese under the trademark CELVOL® 203. Another preferred
polyvinyl alcohol is CELVOL® 502, which has a viscosity of about 3 cp. The polyvinyl alcohol

D

is incorporated as a dry powder with the dry OB. The optical brightener active ingredients are of
20 the stilbene class noted above and have the general structure of structures A, B and C. Suitable
stilbenes are disclosed in United States Patent No. 6,620,294 and United States Patent No.
5,830,241, the disclosures of which are incorporated by reference. Commercially available
optical brighteners include UVITEX® and TINOPAL® from Ciba Specialty Chemicals,
BLANKOPHOR® from Bayer and HOSTALUX®, LEUCOPHOR® from Clariant and
25 PARAWHITE® from Paramount.
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
30 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.



tetrasul fonated form/dry PVOH (CELVOL(r) 203). 20 Nornmal operations in
paper mlls call for PVOH and OBs to be added each as liquids into the
formul ati ng tank. However, the invention takes advantage of the water in the
OB througlwobeseskésg i on of dry PVOH to 100 pts of OB sl pitidshéds@40665Sel
while stirring sufficiently to disperse the PVOH particles in a uniform
fashion. The contents are then heated to 185F to 205F, dependi ng upon the
grade of PVOH used, preferably by stelin heated water bath. The 25
tenperature of the blend is held at tenperature for 30 m nutes, at which
time the PVOHThe bbating compositidng psatuaéd iniay bel applikdith éibiviue paperagebbasing hlve 6f

cool ed or, used hot. The solids.l evels ove.are consi dered Xi qum si nce no
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met hod of,d fHedikenvention results in paper coating formulations wth higher

total coating solids than can be achi eved by conventional 30 nmethods. Using
current net hodds pespibld orcopk thePMGI dn e pomemceH OB a3 deliveredah ol Weisblids ng

st andard_pj t di.spersions . of  ej % 0r 76% solids, the nmaxi mnum
coati%g Sgﬁ}ﬂgg@ﬂ?ﬁ‘g‘l‘ﬁ‘g‘éﬁfs‘b%ge}aég‘ﬁfee‘ﬂ\?tgg? &%S§9ba@§8i ng the OB and PVOH (25% sol i ds)
each as |iqui qgeaq cd ofahe fedulddp tooked Bl cthek theh Gis6dsity, dde2fbt(hangey 30%
solids PVOH). WO 2005/ 056658 PCT/ US2004/ 040963 17 In_contrast, the nethod
of this i nvenBeeavsaatibe yisgostycqmeymes ddptions|arg desirablas Hopeyeteatd7yo blendy i s
added, ths.fo ' [ f 17 1 meratures rangi ng from
185F to Q@b(%u{h% Qger(%%%?%%e ;;Og%fr%gﬁlﬁ@g%?%%ﬁ%\%ﬁf%@hl s solution is then
added to eit hor all tHeYormulatidGsdisaissatbbgbowy eghents siequimarily taciamhuachopatelsmdf i nal
coatipg spolids shq elow. 5.Calor coat formulatjons are soneti nmes

excpr 408 80 R ma JA s SR oA (B e SRS PLer BeFdmBRuRe = A typi cal
or "st an@%@i&yrﬁaﬁ%v JRAulbSY, [kkidkit® Ayess dafoamers) AE wellkBoRafit the@hy URitgERNT at
70% solids = 142.9 wet parts 14 dry parts [atex at 50%solids = 28 wet
parts Oegpreshed apduytpss/ Hi0 pigesmicexcort fonthe &8 clrteemspofigew npsderials, pigniently are par t

PVOH at 25%solids = 4 wet parts T | | i.ds, t
S R L e
parts of Spirengttitadidhel¥xed arcduliversd apatdut 507 ulids PYOH 8@} be del@vered ih3oflabl e 2:

Sanpl e Calculation Dry Parts Ingredient Wet parts 100 Pignent at 70% solids
142. 85 1 fompiode capkesigmtosglutign prigr tg using, or in liquid form at 15% to 30% solids. OBs for

coating are delivered in liquid form at about 17% active ingredient, and are most preferably of

the tetra or hexa sulfonated variety.
Blends and coatings include 1/1, 2/1, 3.75/1 and 5/1 wet OB (Ciba's TINOPAL® PT, a
tetrasulfonated form)/dry PVOH (CELVOL® 203).

20 Normal operations in paper mills call for PVOH and OBs to be added each as liquids
into the formulating tank. However, the invention takes advantage of the water in the OB-
through the addition of dry PVOH to 100 pts of OB slurry in a vessel whiie 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

25  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

30 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). '



0.34 B at 17%solids 2.0 1.0 PVOH at 25% solids 4 115.34 TOTALS 176.9
Solids Percentage 65.2% Wth the invention, carrier water fromthe PVOH
resin conposition is elimnated and the sanme "dry" fornulation (2/1, wet
OB/ dry PVOHwd'aes/bdessconposi tion shown in Table 3, with g, ant age
of 1.1%overall. 20 Table 3: Sanple Calculation Dry Parts ‘i’?]‘ﬁg)grzg@'?“ﬁ%%g

parts 100 Pignent at 70% solids 142.9 14 Latex at 50% solids 28.0 1.34

OB/ PVOH at 44. 7% solids* 2.99 115. 3417TOTALS 173.89 Percentage = 66. 3% *The
foregoing uses the 44.7% sol i ds solution shown in Exanple Series 2 with the

70% pi gment  dips BéitfisO the N¥haX2hi8 R RGBoPLANL WS2POAGHOS AR OB sohitidn0 Wiy ¢ ©

nunmer ous addi tional exanples and conparative exanples showing the solids

advant ag@y QR i added the fqnmuheon whepted &1 3Q3niapiss gfet@np@a@mwmng)ﬁiam 185°F to
f | at
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content. 76%30%&§p£@1dﬁt&1sﬁépﬁ]ﬁxto@ﬁhﬁ%§%&XﬁﬂﬁcﬁdSehdmbehﬁhe coI or coat is
fornulated wi H] either 70% or 76% sal i ds gfnt di sper i ons and 25% 10 of

30% PYOH sol uGod co 3005 are 0T EeR EXR V¥ PRRArd 0B
(usual | y 178, '&%}é}l&&lbf*s{ahﬂéiﬂdc@\ﬁgﬁ',foﬁd?ﬂ%tﬁﬂ% £§3f0119w§ ne p gnent

di spersion, fThe solids that can be achieved is shown below in Table 4:
Tabl e 4: 1/1 I8P pars brypigueriat 10% selids MetH4AS wefparts ngr edi ent s Added
Separately 14 dry parts latex at 50% solids =28 wet parts
0.34 dry parts at 17% Active Ingredient =2 wet parts
0 1 dry part PVOH at 25% solids = 4 wet parts

" Table 2 below shows solids content for a standard formulation with 2/1 wet parts/dry
parts OB/PVOH ratio per 100 parts of pigment by way of conventional formulation techniques.

15 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.

20
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.



% Sol i ds Pignent Coating Solids, % 70% 65. 5% using 25% solids PVOH 76%

70. 0% using 25% solids PVOH 76% 70. 2% usi ng 30% solids PVOH 15 EXAMPLE
Series 1 In contrast to the above, the invention utilizes a solution

prepar ed bywad@oigecsy PVOH to a 17% solution of OB to a ¥2% }/@5

foll owi ng concentrations. In this case, the OB/ PVOH sol u RS %%ared as
follows: 20 83 pts water and 17 pts active ingredient OB + 100 pts dry PVOH.
Dry solids = (100 + 17)/200 = 58.5%18o00ked as noted above. This solution

i s subsequently added to the pignment dispersion to achieve the results

shown in Table 5: WO 2005/ 056658 PCT/ US2004/ 040963 19 Tabl e 5: 1/1 Wt

OB/ Dry PVCH F&Y@ﬁh%ﬁfb hRrélls@aditiokdl exAdpled AR cothRERRR ﬁ&;éil&% af Bl end
% Sol ids Coating % Solids Pignent % Solids Advant age 6 76 71.2
+1.2 76 s@lndszdmtages\seabmw @nwenh@mqqmowdo@om@mlenaltfmmtm a distinct

ExawpLE. SoPaaets TR cafithl Bl o o] Foruortp PG o, Yokt U1 1 i

att ai ﬁablptvo}smﬁgsmmﬁgﬂ;knmnhscqm@cedures is shown in Table 6: 10

1/1 Wet OB/Dry PYOH
COMPARATIVE EXAMPLE Series A
The color coat is formulated with either 70% or 76% solids pigment dispersions and 25%
10  or 30% PVOH solution. Using the standard methodology of mixing liquid 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:

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

15
EXAMPLE Series 1
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:
20 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:



Table 6: 2/1 Wt OB/ Dry PVOH Current Methodol ogy |Ingredients Added
Separately % Solids Pignent Coating Solids, % 70% 65. 2% usi ng 25% sol i ds
PVOH 76% 69. 6% usi ng 25% solids PVOH 76% 69. 9% usi ng 30% sol i ds PVCH
EXAMPLE Serwexo0@/Bs638 PVOH i s mixed with 17% OB accor di ng pca/ushe4sfosdosow ng
formul a: 15 83 pts water and 17 pts active ingredient OB + 50 pts dry PVCH.
Dry solids = (50 +17)/150 = 44.7% followed by cooking. This is added to

t he pi gnment d| spersion to achieve thel?esults and solids advantage shown in
Table 7: WD 2005/ 056658 PCT/ US2004/ 040963 20 Table 7: 2/1 Wt OB/ Dry PVOH

I nvention Pre Bl end Onelzbldbt lAnWet OBy PYOHDI | uti on of Bl end % Sol i ds
Coating % Solids Pi gnept—%-Set+ds—Advantage—76-—66-—3—++71 76 70.9 +1.3 76
70.9 +1.0 3.75 VET OB/ pRY PVOH slmveserRri-BendxaAVPLE Serli es C Fol | owi ng t he
above, the followi ng naki mum sol iQre Additigafiracessi: Table |8 - 3.75/1 Wt

013/ Dry PVOH Current Met hodol ogyNp RilugivnedBlentldded Separlately % Sol i ds

Pi gnent Max Coating Sol %soﬁ'aﬂsi bl e .Coting % Solids
Pigment % Solids Advantage

70 | 66.6 +1.1

76 71.2 +1.2

76 71.2 +1.0

As can be seen from the above table, there is a distinct solids advantage over current

practice.
5
2/1 Wet OB/Dry PVOH
COMPARATIVE EXAMPLE Series B
Following the procedures outlined above, the maximum solids attainable using conventional
procedures is shown in Table 6:
10

Table 6: 2/1 Wet OB/Dry PVOH

Current Methodology
Ingredients Added Separately
% Solids '
Pigment Coating Solids, %
70% 65.2% using 25% solids PVOH
16% 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:
15 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:




70% 64. 7% usi ng 25% solids PVOH 76% 69. 1% usi ng 25% solids PVOH 76% 69. 4%
using 30% solids PVOH 10 EXAMPLE Series 3 PVOH/ OB m xture foll ows the
formula below. 83 pts water and 17 pts active ingredient OB + 26.7 pts dry
PVOH. Dry ambhossesc86. 7 + 17)/126.7 = 34.5; followed b c‘iﬂ% 14, e
results are shown in Table 9: 15 Table 9: 3.75/1 Wt CB/%ry W“ngenti on
Pre Bl end One Addition Process No Dilution of Blend % Solids Coating %
Solids Pignment % Solids Advantage 20 65.8 +1.1 76 70.4 +1.3 76 70.4 +1.0
WD 2005/ 056658 PCT/ US2004/ 040963 21 5/1 WET OB/ DRY PVO 1l COVPARATI VE
EXAMPLE Series D Simlarly, current practice yields the follow ng maxi num %
solids: 5 Table 10: 5/1 Wt OB/ Dry PVOH Current Methodol ogy Ingredients
Added Separately % Solids le %@)éﬁ‘ﬂr@@@l’?&'@fl% 70% 64. 4% usi ng 25%

solids PVOH 76% 68.[79%ustng 24% sutTs 69669 0% usimg 30% sol i ds
PVOH_ EXAMPLE Serids 4 The OB/ PYBEIY W'LR;F- e’l’é prepared as|follows: 83 pts
wat er and 17 pts actlfive ingredie @Mﬁ“ﬂ) g{%’ssdry PVOH. Dry solids = (20 +
17)/120 = 10 30.8%]| fol | oned by NoRilutiep of Blend
% Solids Coating % Solids
Pigment % Solids Advantage
70 66.3 +1.1
76 70.9 +1.3
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 ipgredient 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




The results are shown in Table 11: Table 11: 5/1 Wt OB/ Dry PVOH |Invention
Pre-Bl end One Addition Process No Dilution of Blend % Solids Coating %
Solids Pignment % Solids Advantage 70 65.5 +1.1 76 70.0 +1.3 76 70.0 +1.0
15 The resumtc2008056638¢ above Exanpl es are summarized in pal@adrobpkew: WO
2005/ 056658 PCT/ US2004/ 040963 22 Table 12 Current Met hodol ogy Inven ion Pre
Bl end |Ingredients Added One Addition Process Ratio OB/ PVOH Separately No
Dilution of Blend Wt pts/Dry PCs Co2kting % per 100 pts % Sol i ds % Coati ng
Solids Pignment Pigment Coating Solids, % Solids % Solids Advantage 65.5%
usi ng 25% AT eOBHRYPVOTVOH 58.5 66. 6 +1.1 65.2% usi ng 25% solids 2/1
PVOH 44. 7°66.3 +T. T "624. 7% using 25% solids 3.75/1 PVOH 34.4 65.8 +1.1

64. 4% usiGteMPAG, XAMPLERas B0. 8 65.5 +1.1  70.0% using 25%solids 1/1

76% PVOH 58. 5 y, éu&ent%?acﬁo/g ﬂé‘lagﬁle%él%vaﬂé bgﬁmﬁﬂr}"/m&?a‘s 44.7 70.9 +1.3

69. 1% usi ng 2

5, Table 10: 5/1 Wet OB/Dry PVOH

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:



3.75/1 PVOH 34.4 70.4 +1.3 68.7% using 24% solids 5/1 PVOH 30.8 70.0 +1.3
70. 2% using 30% solids 1/1 76% PVOH 58.5 71.2 +1.0 69. 9% usi ng 30% sol i ds
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% usi nywBws/esBbdsds 5/ 1 PVOH 30.8 70.0 +1.0 5 EXAVPLECBES108404896Bhe above
formul ations 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 sofd ds. Blends at the 511 ratio were
-4,000 - 5,000 cps initially through 3 days at 30.8%solids. It is desirable
in sone cases to achieve a standard target of 27% total solids by dilution
of 10 the inventive formnul ati ons. AtTé_ﬁ% g%l evel, the viscosity of all of
the PVOH OB concentrates ranged fro - 4,000 cps and there was still

exhi bited a sqglids advantage oJer convg&% r?a practice, as _shown|in Table
13 bel ow. WO 2005/ 056658 PCT/ U$20647 ¢ g% TabI Vgrgion dgg-Plgnan pvoH
Current Metho olo htion ﬁre-%&fg‘ Ar‘W X gﬁa Ared Pts
Separately Co ;Is Per 100—-p gRaTaisly. "M - A0Sty
Pi gnent Possi D‘?| o5, [Advanta e 65.5% s ng 5%gsd? I?%/i 1 PVOH
ggog;%fgggnga;% % frer Jmmg 2e%sgbiigls o2/ T RYGH 2)25’9*1., Hisdogtr 85, 5 +0.3
' 65.5% using 25% solids
70% PVOH 58.5 66.6 +1.1
65.2% using 25% solids
2/1 PVOH 447 | 66.3 +1.1
64.7% using 25% solids
3.75/1 PVOH 34.4 65.8 +1.1
64.4% using 25% solids .
5/1 PVOH 30.8 65.5 +1.1 *
70.0% using 25% solids
1/1 76% PVOH 58.5 71.2 +1.2
: 69.6% using 25% solids
2/1 - PVOH 44.7 70.9 +1.3
69.1% using 25% solids
3.75/1 PVOH 344 70.4 +1.3
68.7% using 24% solids
5/1 PVOH 30.8 70.0 +1.3
70.2% using 30% solids
1/1 76% PVOH 58.5 71.2 +1.0
69.9% using 30% solids
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
511 | PVOH 30.8 70.0 +1.0

5 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
10 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.



3.75/1 PVOH 2000-4000 65.3 +0.6 64.4% using 25% solids 5/ 1 PVOH 2000- 4000
65.2 +0.8 70.0% using 25%solids 1/1 PVOH 2000-4000 70.2 +0.2: 69.6% using
25% sol ids 2/1 PVOH 2000-4000 70.0 +0.4 69.1 %using 25% solids 3.75/1 PVOH
2000- 4000 690 8oo5Ms6658 68. 7% usi ng 24% solids 5/1 PVOH 200089506083 10. 9

70. 2% using 30% solids 1/1 PVCH 2000-4000 70.2 0.0 69.9% using 30% sol ids

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% sol ids 5/12VOH 2000- 4000 69.6 +0.6 s All
formulations diluted to 27% sol i ds EXAMPLES 6- 10, COVWPARATI VE EXAMPLE Seri es
E 5 These exanpl es show t hat the novelragpeqQgess of this invention does not

impair the Q_e_Lf__Q_f_ﬂB_n,Q?__Qj__[_b,& optical brightener The formilatjon for the
paper coatinfgs wWe®as follows: 75/25 dry|{parts CaCO8/No. 1 Clay Pidnent 14
dry parts sty SREMNM abi ofdmeniMethadplagy,, " & 3 (o \Inyention Pre-Blend*
car boxymet hy| c¥Ff de| wat E‘fg‘sfé"t“%f %% aid 10 x wet Dar ts (STI_ NORAL™ PT)
y dry parts PVOHESCELVEL 203 SEPATARWY ool de 5004 Th SORDE L | S35, lere then
coated onto pa?jgrlb%gtfng a%???ﬁlf‘gé f5coaf ;Y".S°°§|t¥’g nt ness testing results
appear in Taprel8RMel b WOTOBEL: decasg bor/ WEa00n (408eR | Advantage
65.5% using 25% solids
1/1 PVOH 2000-4000 65.7 +0.2
65.2% using 25% solids
2/1 PVOH 2000-4000 65.5 +0.3
64.7% using 25% solids
3.75/1 PVOH 2000-4000 65.3 +0.6
64.4% using 25% solids
5/1 PVOH 2000-4000 65.2 +0.8
70.0% using 25% solids
1/1 PVOH 2000-4000 70.2 +0.2.
69.6% using 25% solids g
2/1 PVOH 2000-4000 70.0 +0.4
69.1% using 25% solids
3.75/1 PVOH 2000-4000 69.8 +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 Series 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 foﬁnulations were then coated onto paper using a cylindrical coater. Brightness testing

results appear in Table 14 below.



The control is the basic liquid-liquid addition sequence of PVOH and OB,
whereas Exanples 6-10 are in-situ pre-cooked PVOH OB bl ends as noted above.
Exanple 6 and the control are both formulated with a 3.75/1 wet OB/ dry
PVOH. The masmopessess. has a brightness of 84.3 (standarRCT/USRGOUPHIIAS t er
coating, brightness values of the paper (again - no W) inprove 5 to 85.3
and 85.6. The WV brightness neasurenents show a very significant further

i mprovement to 89.0 and 88.9 - conpar&ble to each other. The a* val ue

indicates color shading to either red or green and these would be
consi der ed eqUar contrad atthe basieliquidhiguidradditipn eequence of PO atd BE; subseeas t

i ndi cat es,_t he, desiy abl.e bl ue-whi t i ative val ues d undesirabl e
el | ow wiragiss BE1(/82 yEr fuSeoket Ryiy el ol bk, Hicmitte S ed .
si gni i caphtrdlfrd bth forktulAbd With 9 I8A. wébOBYRyBV GHaTHe Basagg{aér%wbﬁgﬂﬁes%fﬂ 1
with OB/ dry PVOH and mare the, performance of two PVOH sanples wth

di f f er enB4i (§lapdard y ng Aftgepatings brightesg vaJrescpithe pape@gaia ey UVh émprove
( . PEYy TV ' ; \ | o0
o s R 853 fnd 89 THE VSRS, ipdlents B3 LR QAR Mt 5° O 20

f rom 27%hproseentrio 8RO andBB Oal conibarablei tg badhstherc dhe ahvalat indi@itesRbr€hadigat i Ng
color solids benefits. FqQll|ow n he sa rocedur es, . Ex les 9 and 10 were
f or nul at &yeHger Q%lqrgrmangﬁ;ea? V’O‘g’lé%’@qp‘b%‘{%e%f tﬁé’a§1 bt aﬂl%d’* wluedpt t hat
Exanpl e 10o5agh: o daatd B irdfifs BRRTAMEbI Wit Wib1RS i ESaL jon 27%
Sol i ds WetpCoat eBase C})at edSCoateed W Fornu- OB/ dgy VW%I fgg?d@égi?éﬂl{% Paper
Paper Coypldow mathi positiPy/@lugs O negative valves/ire desinblerand abt $ignifiBas én 8ir3 Conp.
EX. TB 7.d7 85.3 89.0 +3.7 +0.02 -0.37 EX 7 2/1(C-203) 7.8 85.4 89.6 +4.2
+0. 40 odgETenEES " (c EX 8 502) 7.4 85.9 89.6 +3.7 +037 -1.10 2/1/1 (C 203)
(PEG EX 9 400kEx4mfle8T-ahd 8 Areforrulad a2/1 HithB/dry PVOH and compare the

performance of two PVOH samples with different viscosity values. Both are pre-cooked with

OB as per the invention. The significance here is that C-502 performs as well as C-203 and,
since it is lower in viscosity, will allow for higher blend solidsl from 27% to 30% in the optical
15  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 | WithUV [  ent a* b*
Base -84.3
Comp.
Ex. E! 7.7 85.3 89.0 +3.7 +.02 | -037
EX7 2/1(C-203) | 7.8 85.4 89.6 +4.2 +0.41 -0.98
2/1(C-
EX 8 502§ 74 - 85.9 89.6 +3.7 +0.37 -1.10
2/1/1 (C-
203) (PEG
EXS 400) 7.4 85.7 80.7 +4 +0.50 -1.28
2/1/1 (-2
EX 10 | partsSBR) | 7.4 86.2 90 +3.9 +0.48 -1.27

20 3.75/1 OB wet pts/25% C-203 dry pts by separate additions



2/ 1/1 (-2 EX 10 parts SBR) 7.4 86.2 90 +3.9 +0.48 -1.27 20 3.75/1 OB wet
pts/ 25% C-203 dry pts by separate additions WO 2005/ 056658 PCT/ US2004/ 040963
25 EXAMPLES 11, 12 and COWMPARATI VE EXAMPLES F, G Fol |l owi ng the procedures
not ed above,y t conpositions were prepared with approximtely 3/1
and 1/1 wet 6?{)}‘%3%9 The conparative exanpl es had sli Q’EEWZQOU%’P“ sol i ds
and were prepared in a conventi onal manner. 5 In Table 15, 0.51/1 and 0.17/1
refer to the dry ratios of optical brhghtener to polyvinyl alcohol and
Conpar ative Exanples F and G use a typical optical brightener such as

TI NOPAL(@%?@?“C?%CWEQ éﬁ%@% 83 pol yvi nyl al cohol. As can
be seen f trates exhibit parity or
better in th&otlowingtht prjptduied notdabove; aelot Soamtowosﬁlﬁmhweeﬁ arBll WedhWhi t e
"b" value and, CIE Witeness. 10 Table 15 0.51/1 a Val ue B f)_ue CE Wite
WV Bri ghtapproxissately 3Goagst 1wt PBiiry RVOTS "Be opnppgrativg examples hgsd dighty loven - 0. 62
92.9 91. v 3 88.289.6 3.6 Exanple 12 0.72
0. 36 88. éggs?g\g%éi’ﬁgsu tsagerﬁlevegll@gl%rmgehsegnt ed graphically in Figures 1-4.
EXAMPLSES 13- 16n TableAdd0.61/draal 03/7/1 refedtolthé dryeiatiGBshpyicit\irldhtneace pblyaigs wer e

ot od | n P LB R LR Gufimpls Fgnd by (53 it @RS BHERSRS O NI ARy
| ngr edi engBofcyl rrﬁgEhE&x%rth@El,'VOLJ@@3%IWy1%ﬁ:oh&lat ex 14.00 28.00 OCMC . 030

6. 00 3/1 Concent e 0.51/
As can be seen from Table 15 below, the inventive concentrates exhibit parity or better in

the critical optical measurements of UV Brightness, Blue-White “b” value and CIE Whiteness.

10
Table 15
0.51/1 aValue |BValue | CIE White | UV Bright | UV.Comp
Comp.Ex.F | 0.74 9.3 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 0.72 036 ' 88.6 89.5 38
Results are also presented graphically in Figures 1-4.
EXAMPLES 13-16
‘5 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



20 WO 2005/ 056658 PCT/ US2004/ 040963 26 Table 17 -
Ingredients Drv Pts Pts
CMC .030 6.00 1/1 Concentrate 0.17/1 4.33 5 Table 18 -

For mul at i onw}',og{,@gmg%
: 6

Tot al Wt

14.00 28.00 OCMC
16 Formul ati on

Pi gnents Tot al

Exanpl e 14 Fornul ation

Pi gnment 100.00 137.36 Latex 14.00 28.00

Ingredients Dry Pts Pts

Exanpl e 15

Pigment 100.00 137.36 Latex
.00 3/1 Concentrate 0.51/1 5.59 Tabl/ESH8#40963 4 p) e
Ingredients Drv Pts Pts

Pi gnent 100. 00

137.36 Latex 14.00 28.00 CMC .030 6990 1/1 Concentrate 0.17/1 4.33 10

Results of optical

excl uded Base Pap
84.86 4.82 0.52

.07 89,60 84.

ft2) Br

testing of the coatings on paper appear in Tables 20 and

21 bel ow. WD 2005/ 056658 PCT/ US2004/ 040963 27 Table 20 - Coating Properties

i ght ness W
0.51 8.90 89.68

Ingredients " DryPts Pts
Pigment 100.00 137.36
Latex 14.00 28.00

CMC .030 6.00

1/1 Concentrate 0.17/1 4.33

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

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 433

0.1711

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



0.58 10.12 90.01 85.24 4.77 Exanple 14 0.57 9.94 89.02 85.64 3.38 0.59
10.29 88.97 85.59 3.38 0.56 9.77 88.67 85.32 3.35 Exanple 15 0.57 9.94

90.19 ' 85.11
4.86 Exanpl
9.07 88.00

Tint Exanp

6 0. .49 8

5.08 0.59 10.29 90.07 85.18 4.89 0.49 8.55 90.12 85.25

.55 88.49 85.26 3.23 0.49 8.55 88.13 85.10 3.04 0.52

) JWSHSEFB  Tabl e 21 - Coat | ng

le 13 95.86 0.60 0.45 87.86 - 1.

95.93 1.10 0.16 89.35 -2.05 Exanple 14,96.
0.75 0.74 86.75 -1.80 95.95 0.62 1.01 85.
-0.31 91.15 -1.92 95.92 0.95 -0.07 90. 39
Exanple 16 95.95 0.73 0.95 85.81 -1.90 96.00 0.49 1.26 84.51 -1.68 95.91
0.43 1.43 83.55 -1.68 5 V\D 200%&5@@5&:@@[4%%040963 28 EXAMPLES

17, 18. COVPARATLVE EXAMP

above

techni ques (Exanples H I\/bwr}r@) 0

cooking in-sit
Resul t s appear

Properties L a BCUUR0¢#40253C E
38 95.86 0.99 0.20 89.02 -1.89
04 0.74 0.85 86.49 -1.85 95.94
56 -1.74 Exanple 15 95.78 1.19

-1.65

95.95 1.

23 0.01 90.03 -2.19

FaolTown aenpi ally the procedures noted
col or coat conpos QP‘Uns \ﬂé’ﬁéwﬁr epar® Dby |sBtightmess aLAyg .dBnvient i onal
in accordance ﬁﬁ%e i rlveréﬂlglgﬁy’ ( axlrg %%617, f igl) ?ng >
i BasgBager pbSpel 0\313&% wel | |84.0Fi gurje8s.®- 8. 0.00
Example 13 | 0.51 8.90 89.68 84.86 4.82
0.52 9.07 89.60 84.93 4.68
0.58 10.12 90.01 85.24 4.77
Example 14 | 0.57 994 89.02 85.64 338
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 1 85.26 323
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
9593 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
9595 1.23 0.01 90.03 -2.19
Example 16 | 95.95 0.73 0.95 85.81 -1.90
96.00 0.49 126 8451 168
95.91 0.43 1.43 83.55 -1.68




Table 22 - Optical Properties Ratio EX 3/1 a Value b Value CIE Wiite W
Bright UV Conp Control HO0.94 0.6 897.4 89.6 4.6 PP/203 1.11 0.19 89.4
90.1 4.5 Dry Add | PP/203 1.18 0.01 90.1 90 4.8 Water SIn J PP/ 203 0.61
-0.01 90.3 iy ok w203 Ex 17 1/1 Control K 0.66 .2 88.8 3.3
PP/ 203 0.86\%5.2@5’709%6% 88.9 3.1 Dry Add L PP/ 203 0.85 0.8"3:’%@5235%%‘33. 2
Water Sin M PP/203 0.61 1.08 85.5 88.5 3 Cook w1203 EX. 18 10 EXAMPLES
19,20 The follow ng are dry bl ends andg8sol uti ons produced in accordance wth
the invention. PVOH OB Aqueous Concentrate with 3:1 Wet/Dry Ratio Dry PVOH
(10 gr ame)x \prpagsed 19 CMPAR AFvE QKAWL Fyd-Nhe resul tant nixture is dry
15 bl end 0 produce a uniformmXxture O e two ingredients. The dry

bl end is then Esllowing gedeteldy thegra@dumtes ndtedabaye, cotdrecontenmhpdsitipns were prepared

heat ed at, a {enper.ature of 0: 210F, with siirlin for .a,perio f 3

i nutes (& ehirgpa sitaBont EehfRe EHbRe Y Wity b8k er RSk o sevie
cool ed t GolI6WaBY &im%aﬁ%@hi &cBIdaBteHtAthe vaféﬂfﬁ&pgﬂ)ﬁﬁlpi’%@#/ .concentrate.
Thi s exanpl e has an 2005/ 056658 PCT/ US2004/ 040963 29 OB/ PVOH rati o

equival ent to a solution of 3 wet parts of optical brightener at 17% solids

L0 F oy O Y, P20 e B P50 nelofPls ol s Acgic0US Concentrate Wih 11

Table 22 — Optical Properties

Ratio EX

3/1 a Value b Value CIE White | UV Bright | UV Comp
Control H 0.94 0.6 897.4 89.6 4.6
PP/203 1.11 0.19 89.4 90.1 4.5"
Dry Add I »

PP/203 1.18 0.01 90.1 90 4.8
Water Sin J :

PP/203 0.61 -0.01 90.3 90 4.7
Cook w/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 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 shury is beated 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



5 Dry PVOH (20 granms) is added to dry OB (3.4 grans) and the resultant

m xture is dry blended to produce a uniformm xture of the two ingredients.
The dry blend is then slowy added to 50 m.of water. The resulting slurry
i s heated agwflotoe/gg%grature of 200-210F, with stirring, for a period of 30
m nutes to f Bolve the dry ingredients. The resul t PEHEUSIPLOBA i s
cooled to roomtenperature to produce a 31.9% solids PVOH OB concentrate.
This exanple has an 1 0 OB/ PVOH ratio,gquivalent to a solutionof-1 wet part
of optical brightener at 17%solids to 1 dry part of polyvinyl alcohol

Lo a i oA VOH etreaaleger g o iR et Py A GPO R B EbERE N fagmitiodo

desired. &iyp Mgsll’yﬁ/ 1 Aeddiedmnt  utili zes PVC]—I resin having a particle size
of less than abodt 200 mcrons, that is, 99" % by 15 weight of the resin

particles pass through an 80 nesh sieve. This conp05|t|on can be readily
di ssolved in the coat, ; hear in the
absence of external i yeer—caescri bed in
conneétion w tmryqewcemo gmspisaddedttmldy OBo(at4| gms)tandmmmmnaﬂmml hin
the spirit and scope of e inventi n wl| be rea% 20 apparent to fhose
of skill hlendedfo produce, OER/HBFth PEymersgieatss h‘“séﬁ’chkﬂdrlélt@oéwlkndﬂﬁﬂedge

th t b
in the gpig qm)f i&rmmﬁ%&élﬁ%ﬁgﬁ@am@%ﬁmsg@w@; ‘g;ﬁf ssed. above

in connection wth the Background and Det al 82 s ur es
of whi ch agpegiodlof 30 nmimutemio foléddibei e the By ingredientsrible, refultingwiutibess toddéd N i S

deened 30 t hod of
an opt | cAPOBFaRGraHE P REIH Pyl o b PO ok it oot e "
conpriosi REB/PVED IS eabeslivalentio @RS udfon 3.1 We@}:(érﬁibﬂg)tﬁﬂl @%féaeﬁathhwébﬁlﬁé‘%f

conposition consisting essentially of water an |"east one opti cal
bri ght enelty gatt pipolyvigyledgobatresip) admi xi ng a sol i d pol yvinyl al cohol resin

e oS kA2t P SR8 o SRR 5146 ) B T 1, S0
bri ght eneﬁs;ﬁmmmd ft8pa ?a&bwﬂ 46£t camposit NI sadesied s ACsbfefal babEdifext Ur €
consi stl n lig essenti al | vi nyl al cohol resin, optical brightener, and

wat er ; liggs RY,gKirpgin Zﬁ‘én%ﬁa ol sizg ok st tba@éb%t@@ur@crans that és, 8946 byl
h
e gl TR At 52846, b Bl S

al cohol aligselyed irctha ceatingatverysiulring irm'ningmnﬂl @hﬂgshea&ﬁ i aisbmeai‘f ektlaﬁlaD ptical
heating.

While the invention has been described in connection with several examples,
modifications to those examples within the spirit and scope of the invention will be readily
20  apparent to those of skill in the art. In view of the foregoing discussion, relevant knowledge in
the art and references including co-pénding applications discussed above in connection with the
Background and Detailed Description, the disclosures of which are all incorporated herein by

reference, further description is deemed unnecessary.



bri ghtener, polyvinyl alcohol, and water. 2. The nethod according to Caim
1, wherein the optical brightener active ingredient is present in the
aqueous brightener conposition in an anount from about 10%to about 25% 3.
The net hod according to any preceding claim wherein the aqueous concentrate
m xture has a solids content from about 20%to about 75% based on the water,
pol yvi nyl al cohol and optical brighteyger content of the aqueous concentrate
m xture. 4. The nmethod according to any preceding claim wherein the

pol yvi nyl alcohol resin is adm xed with the aqueous optical brightener
conposition in an anount from about 15% to about 55% pol yvi nyl al cohol
based on the conbi ned wei ght of the WA the optical brightener active

i ngr edi entwrang ckhia@dpp! yvi nyl al cohol resin, and wherein the aqueous
concentrate m xture has a solids, content from about 30 to about 60% 5. The
met hod accor di fg toAaﬁﬁ?ﬁ‘ﬁi’ e¥edrerying &7 nPiigH e Prightenerrpalyyinyl Slrehel o ARERHST at e

m xt ure i sokedkRdoluforiompasiNethé Rquaahlisdgs gt a tenperature above about 71.1C
for at |east about m nut es. The net hod accor di ng%%ﬁyany recedi ng

) 6.
claim wherein? H&V‘E‘G%é&&%“386%1@&'?{%&Cémp?ﬁ“ié‘ﬂﬁ%“%t@g s} C6 a5 akl Fe the
sol i ds at |qstloa@eica bHierer fvaiagdtienf9. 4 C to about 98.8 C for a period of

time fromabout 10 m nutes .to about O mnutes. 7. The methqd according to
any preceding b & ‘H‘;X“\ﬁh%rsﬂli ppﬁ/&“ﬁbfi&é}%ﬁﬁ%ﬁg%hgﬂe AQUEQRYS O %f‘g\??fe_g‘ffosi ty
f2 (r) (C):m g?ougoﬁ%ﬁiﬁiin tr?ahnaehmiud ht (4&3@.@5!,ptaWOEBryCiﬁIy@fnmde_ﬂ&iﬂola’lésil_ﬁip& O\Az%sf’/ﬁ)splpuﬂttsh&h at

: : e od according any precedi ng cl ai erein the
b0l i nyl SHIeBBHEIEN B AP oy ee s JAoa s SRy RETE PPgiMbout 80
to about @8elGiapesfpehinySalcohbleesirebirizal trighteretiand)whter; amdy precedi ng claim
wherein the pol [

conposition i nc)\a/t\cl‘!)sogﬁ’éttglﬁtcaﬁ%%i’i/ C((r’fr%?/&tﬁ%lr I%X?‘%%%g?%gele%}%ge upggagui? ?rrln% %&e%n;y
pr ecedi ng seffieiemm to fdissdlixe suts@ngatly sillng thh@o@“zi&j:ﬂ adoholdiebitit fongroduee tieqoi@ionls
Cone e 12RO a5y L BB PSSR B EA Y D T 1y o
to the aqbegusmehpolgtityakohotampestti on, to the aqueous concentrate m xture,
0, 10y, aaUegus SORSSRUER: €S04l olark3, TR T SRS AR 5 T
about 2 pangrslicbyisvpeésgiitin pieer aqieops pegliteref canp@sipal invamarhouat &roth albouwtd$vanto
about 25%.
3. The method according to any preceding claim, wherein the aqueous concentrate
mixture has a solids content from about 20% to about 75% based on the water, polyvinyl alcohol
and optical brightener content of the aqueous concentrate mixture.
4. The method according to any preceding claim, wherein the polyvinyl alcohol
resin is admixed with the aqueous optical brightener composition in an amount from about 15%
to about 55% polyvinyl alcohol based on the combined weight of the water, the optical brightener
active ingredient and the polyvinyl alcohol resin, and wherein the aqueous concentrate mixture
has a solids content from about 30 to about 60%.
5. The method according to any preceding claim, wherein the aqueous concentrate
mixture is cooked to dissolve the solids at a temperature above about 71.1°C for at least about 5
minutes.
6. The method according to any preceding claim, wherein the aqueous concentrate
mixture is cooked to dissolve the solids at a temperature from about 79.4° C to about 98.8° C for
a period of time from about 10 minutes to about 120 minutes.
7. The method according to any preceding claim, wherein the polyvinyl alcohol

resin has a viscosity from about 2 cps to about 40 cps, when determined as a 4 wt% solution at

20°C.



13. The nmethod according to any preceding claim further conprising adding a
m nor anmount of at |east one auxiliary selected fromthe group consisting of
di spersing agents, productive colloids, solvents for the colloids,
antifreeze, sequestering agents, binder, plasticizer, filler and water
retention aids, to the agueous concentrate solution. 14. The nmethod of any
preceding claim wherein the optical byightener active ingredient conprises
a stil bene conmpound. 15. The nethod of claim 14, wherein the stil bene
conmpound is a sulfonated stil bene conpound. 16. The nethod of claim 15,
wherein the sulfonated s i4bene,conpound is a, tetrasul fonated stil bene
conpound. 17. ¥he Ftiet aepaia 96N RFETUIECI1TiRe VEEIFING SPe Y A58Fle
conpound ir&inds hydexysdibd Dmalk petc&it bdsBere HeuB0 wWuboutb8.5 pthentet hod of any
preceding claim whegrein the optical brightener active  ingredient conprises
a stilbene con‘B‘ound%&ﬁ methad pesPrdingato ARy REgEss! CﬁFIW' Elt-“e‘lgi»‘““ip R AgoRP N X \\
Y wher ei fesi i@aidedviodieaqidddernaadicbyipsiios it Adbdiamamytdrgforml et i es i ndi cat ed
below. 32 Disuylfo Jetrasulfo I, Tetrasulfo.2 Hexasulfo 3 /CH2CH20O / CH2CH2CH
oo 1 croatbon TEAMERS itoking SHBepse AR O e I B G oo
-N -N - N dNith@aN aqiéo i Bhlenti8MNauthiaO3S 19. The net hod of any preceding claim
wherein the polyvin¥g alﬁo$ol %esun is from qbou% 35 mol %.to ab?uthO nol %
hydrol yzed, and®has & PSPO¢ &i°8rd81e78 a8y, RIFCTH S 4P [EGET CoRpatiPe dioricp ©
adding a minor amount of polyethylene glycol to the aqueous brightener composition, to the
aqueous concentrate mixture, or to the aqueous concentrate solution.
12. The method according to Claim 11, wherein the polyethylene glycol is added in
an amount from about 0.5 to about 2 parts by weight per dry part of the polyvinyl alcohol resin.
13. The method according to any preceding claim, further comprising adding a minor
amount of at least one auxiliary selected from the group consisting of dispersing agents,
productive colloids, solvents for the colloids, antifreeze, sequestering agents, binder, plasticizer,
filler and water retention aids, to the aqueous concentrate solution.
14. The method of any preceding claim, wherein the optical brightener active

ingredient comprises a stilbene compound.

15. The method of claim 14, wherein the stilbene compound is a sulfonated stilbene
compound.
16. The method of claim 15, wherein the sulfonated stilbene compound is a

tetrasulfonated stilbene compound.

17. The method of claim 16, wherein the sulfonated stilbene compound is a
hexasulfonated stilbene compound.

18. The method of any preceding claim, wherein the optical brightener active

ingredient comprises a stilbene compound of the formula:

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



of the particles pass an 80 nesh sieve. 20. A nethod of preparing an optical
bri ght ener/ pol yvi nyl al cohol aqueous concentrate solution conprising the
sequential steps of: a) providing a dry powder optical brightener; b)
providing a dry polyvinyl alcohol resin; c) dry blending the polyvinyl

al cohol resin with the optical brightener in an amount of about | part of
dry polyvinyl alcohol resin per 0.05 t3 | dry part of the optical
brightener; d) admi xing the dry blend with water to produce a nascent
aqueous concentrate mxture conS|st|ng essentially of ponV|nyI al cohol

resin, the—eptical—brightenet Ad—wat-er=—and—e)—ecooki-pg—the—agqueous
concentrate | M Bre at an ‘%?%@gyed tennggFﬂﬁ)ffor a paErasdl of time
sufficient tlo dissolve substantlally a of theizpol yvinyl al cohol resin and

the opticpal | brig pr = aque us conce1trate ion

consi sting essenl/?'aﬁ]"géﬁf poWBFﬁfﬁﬁ licohaol '?'@é'ﬁoﬁ', th %ﬁh% ght ener,
and water|Xx21. %\nethod oT"&e arin \ opN\caI brigh1 { V|nyI al cohol
aqueous concent r&@tZ&8Hut i onG g %b ng theC tial éﬁ@cgﬂm*a)
provi di ng|l a|dry powder gpti cal brlghterer b)}providing a dry pol yvj nyl

al cohol resijn; c¢) dry bllending the pol yvinyl a dohol resin with the opti cal
bri ghtenef ijn an anmount | of about | pant of dry polyvinyl alcohol resin per
0.05 to I |dny part of optical brightener; 33 d) adnmixing the dry blend wth
water to prgducg @ nMascent gqueous COMNUENtpate M Xture co @lsu ng

essential |y ‘ohol resin, the optlcal bri ‘ J

wat er ;

and e) applying shes t he agu€OUS C(G i ssol ve
both the |optica ener ol yvi er nal
heating, to aqueoy concer entially
of pol yvi pyl in, the optical 3 and The

met hod of | any preceding [cl aim fur$Padle 9@@@3the aqueous
concentratesolution to |a substrate. 23. The nethod of preparing a cpl or
coat conposition,—conprising adnxing the—agueous—concentrate—sotuti on
prepared by the nethods of any of Cains 1-21 with an aqueous di spersion
conprising a cdd.or phymethed efrady arebidingefaimestiersin the pely gyl esobdieesiob drmeoat
conposi t i %Q(%ut gélﬁolT/h{% Bk B@Qmﬁﬁﬁﬂir&l%ﬂ%@ aﬁg@h aadaH‘cl%§1ze WREuRE & LG50 48RS

di spersion furt conpri ses
of the particles pass an 80 mesh sieve.

20. A method of preparing an optical brightener/polyvinyl alcohol aqueous
concentrate solution comprising the sequential steps of:

a) providing a dry powder optical brightener;

b) providing a dry polyvinyl alcohol resin;

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

d) admixing the dry blend with water to produce a nascent aqueous concentrate
mixture consisting essentially of polyviny! alcohol resin, the optical brightener, and water; and

e) cooking the aqueous concentrate mixture at an elevated temperature for a period
of time sufficient to dissolve substantially all of the polyvinyl alcohol resin and the optical
brightener, to produce the aqueous concentrate solution consisting essentially of polyvinyl
alcohol resin, the optical brightener, and water.

21. A method of preparing an optical brightener/polyvinyl alcohol aqueous

concentrate solution comprising the sequential steps of:

a) providing a dry powder optical brightener;
b) providing a dry polyvinyl alcohol resin;
c) dry blending the polyvinyl alcohol resin with the optical brightener in an amount

of about 1 part of dry polyvinyl alcohol resin per 0.05 to 1 dry part of optical brightener;



25. The nethod according to any one of Cainms 23 or 24, wherein the aqueous
di spersion conprises a mneral pignent selected fromthe group consisting of
clay, calcium carbonate, titanium dioxide and m xtures thereof. 26. The

met hod according to any one of Clains 23, 24 or 25, further conprising the
step of applying the color coat conposition to a substrate.

33

d) admixing the dry blend with water to produce a nascent aqueous concentrate
mixture consisting essentially of polyvinyl alcohol resin, the optical brightener, and water; and

€) applying shear to the aqueous concentrate mixture so as to dissolve both the
optical brightener and polyvinyl alcohol resin without external heating, to produce the aqueous
concentrate solution consisting essentially of polyvinyl alcohol resin, the optical brightener, and
water.

22, The method of any preceding claim, further comprising applying the aqueous
concentrate solution to a substrate.

23. The method of preparing a color coat composition, comprising admixing the
aqueous concentrate solution prepared by the methods of any of Claims 1-21 with an aqueous
dispersion comprising a color pigment and a binder resin, to produce the color coat composition.

24. The method according to Claim 23, wherein the aqueous dispersion further
comprises a latex binder.

25. The method according to any one of Claims 23 or 24, wherein the aqueous
dispersion comprises a mineral pigment selected from the group consisting of clay, calcium
carbonate, titanium dioxide and mixtures thereof.

26. The method according to any one of Claims 23, 24 or 25, further comprising the

step of applying the color coat composition to a substrate.





