wo 2017/132441 A1 I}V 000 O .0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/132441 Al

3 August 2017 (03.08.2017) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
C09D 175/04 (2006.01) CO9K 13/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
C09D 5/14 (2006.01) CO8L 75/04 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. .. BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
(21) International Application Number: DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT.
PCT/US2017/015232 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
(22) International Filing Date: KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
27 January 2017 (27.01.2017) MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
- . NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
(25) Filing Language: English RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
(26) Publication Language: English TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, M, ZW.
(30) Priority Data: . L
62/288,005 28 January 2016 (28012016) Us (84) De51gnated States (unless otherwise indicated, fO}" every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: THE SHERWIN-WILLIAMS COMPANY GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
[US/US]; 101 W. Prospect Avenue, Cleveland, OH 44115 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
(US). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Inventors: PATEL, Yamini, D.; 10 Vanderwater Court, DK, EE, ES, FL FR, GB, GR, HR, HU, IL, IS, IT, LT, LU,
East Brunswick, NJ 08816 (US). KINLIN, Thomas, E.. LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 5K,
. > ’ o SM, TR), OAPI (BF, BI, CF, CG, CIL, CM, GA, GN, GQ,
181 River Road, Bldg. 3 Apt. 2G, Nutley, NJ 07110 (US).
GW, KM, ML, MR, NE, SN, TD, TG).
(74) Agents: SHERWIN, Daniel, A. et al.; The Sherwin-Willi-

ams Company, 101 W. Prospect Avenue, 1100 Midland
Bldg. Legal Dept., Cleveland, OH 44115 (US).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

[Continued on next page]

(54) Title: ONE-STEP FLOOR FINISH

104

Giengrate a topeoat formulation in a first tank

i

Transfer the topeoat formulation to a second tank

i

Add & pigoent o the second tank to create 2 single formula
finish

i

Measurs the viscosity of the finish and adjust o a
desired valoe

i 102

e 1014

i 106

e 108

FIG. 1

(57) Abstract: A floor finish, m various embodiments, in-
cludes a water-based pigment dispersion and a topcoat for-
mulation having (i) a drier-free water-based polyurethane
dispersion, (is) co-solvents in an amount chosen to achieve a
cure time of the finish within a target range, (iii) a metal drier
for adjusting the cure time within the target range, and (iv) a
surfactant for creating a smooth and flat coating.
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ONE-STEP FLOOR FINISH

RELATED APPLICATION

{00311 This application claims the benefit of and priority to U.S. Provisional
Patent Application No, 62/288,005, filed January 28, 2016, the entire disclosure of

which is hereby incorporated by reference.

TECHNICAL FIELD

180021  The subject matter hereof relates to a floor finish, and in particular, to

{finish compositions that allow a floor {0 be finished in 3 single step.

BACKGROUND

10003} Wood floors are frequently emploved in guality housing and offices. The
bare wood is typically treated with a “finish” for aesthetic purposes and to provide
protection o the wood surface from wear and deterioration. Conventionally, a wood-
finishing process inchudes application of a layer of stain to color the bare wood
followed by separaie application of a topcost {e.g., a wax or polyurethane} laver to
provide the desired protection and bright appsarance of the floor. Thus, the finishing
process is split into af least two steps using two products separately, which is
gspecially time-consuming in that, prior to apphication of the topeost, ¥ is gonerally
necessary to wait for the stain layer to be completely dry.

{00041 in addition, if a change of the floor color is desired, the conventional
provess requires removing the stain layer and thus the finished wood has to be sanded
down to bare wood to remove the stain laver from the wood. This process may
generate dust or fumes that contain lead; exposure to the lead dust or fumes may
cause brain damage or other adverse health effects, especially in children or pregnant
WOomen,

{60057 Consequently, there is 3 need for a finish material that simplifics the
wood-finishing process and reduces the working time as well as changing the floor

color without generating excessive dust or fumes,

SUMMARY

P
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1G006] In various embodiments, the present invention relates to a floor fnish that
allows the wood floor to be finished in a single step — i.e., there is no need to wait for
the stain layer {o dry before applying a topooat. In one implementation, the finish
includes a single-formula mixture having a water-based pigment dispersion and a
topeost formulation; application of the single-formula mixture provides a desived
color and bardness/protection for the coating film at the same time. In various
embodiments, the topeeat formulation consists essentially of a drier-free water-based
polyurethane dispersion, co-solvents, 2 metal drier (Le., a catalyst such as zirconjum,
cobalf, barium, or 8 combination thereof), and 2 surfactant. The water-hased
polyurethane dispersion provides a desired durability for the topcoat and has low
amournts of volatile organic compounds (VOUs) compliant with VOO worldwide
regulations {or at least the standards applicable in North America). The co-solvents
serve o prevent lapping marks when the mixture is applied to the wood. In addition,
the co-solvents advantageously provide the user with the ability to tailor the cure time
of the topeeat to 2 desired time range via adjusting the smounis thereof. In one
embodiment, the cure thwe can be further fne-tuned to a target time via an addition of
the metal drier that acts as g catalyst. The metal drier may also serve 1o develop
hardness of the coating film.

{0007]  In addition, beoause the formula mixture may adhere o an existing finish,
a change of the floor color may be advantageously achioved by simply applying the
formula mixture over the existing finish without sanding down to the bare wood. In
some embodiments, the sxisting finish is slightly abraded {i.e,, lghtly scuffed) so as
o create a rough surface and thereby ensure adhesion of the applied formula mixture
thereto. Finally, the surfactant allows a smooth and flat topooat 1o be created while
gffectively avoiding foaming and film defects. Accordingly, single-formula mixtures
in accordance herewith may protect and impart a desired color to wood Hoors gs well
as to conventional finish materials, while sdvantageously Hmiting dust/fume
generation and reducing the fnishing process 10 one step and, if desired, shortening
the cure time of the finich.

[0B08]  Accordingly, in one aspect, the invention pertains to a floor finish
composition. In various embodiments, the composition comprises, consists
essentially of or consisis of & water-based pigment dispersion and 2 topooat
formulation inchuding, consisting essentially of or consisting of (i) a drier-free water-
based polyurethane dispersion, {ii) co-solvents in an amount chosen o achieve a cure

2
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time of the finish within a target range, (3i) & meial drier for adjusting the cure time
within the target range, and {(iv) a surfactant for creating a smooth and flat coating,
(00091  In addition, the floor fnish may include a defoamer to break foam
generated during formulation processing andf/or application of the finish to the floor.
in some embodiments, the floor finish further includes an anti-bacierial preservative
to prevent degradation by microbes. Further, the flcor finish may include g
thickening sgent to adjust the viscosity of the finish. In one embodiment, the floor
finish includes an additive to prevent the pigment Fom setiling. In various
embodiments, the floor finish includes g matiing agent to adjust a gloss level of the
finish. In addition, the floor finish may further inchude an anti-sagging agent to
prevent the matting agent from seftling.

(06107 In another aspect, the invention relates to a method of manuficturing a
floor finish. In various embodiments, the method includes forming, in g frst vessel, a
topeoat formulstion including (i) s drier-free water-based polyurethane dispersion, {i)
co-solvents In an amounnt chosen to achisve s cure time of the fnish within s {argst
range, {iil} a metal drier for adjusting the cure time within the target range, and (v a
surfactant for creating a smooth and flat costing; transferring the topeoat formulation
o 8 second vessel; and adding s pigment to the second vessel.

6011 in some embodiments, the method frther includes adding a defoamer in
the first vessel so as to break foam generated during formulation processing andfor
application of the finish to a floor. In addition, the method may include adding an
anti-hacierial preservative in the first vessel so as to prevent degradation by microbes,
Further, the method may include adding a thickening agent in the first vessel so as to
adiust the viscosity of the finish. In one smbodiment, the method includes adding an
additive in the frst vessel 50 as to prevent the pigment from seitling. In various
embodiments, the method includes adding a matting agent in the first vessel so as fo
adjust a gloss level of the finish, In addition, the method may include adding an anti-
sagging agent in the frst vessel so as to prevent the maiting agent from settling.
(0012} As used hereln, the term *subsiantially” means £50%, and in some
embodiments, +80%, The term “consists essentially of” means excluding other
materials that contribwte to function or structure. Reference throughout this
specification to “one example,” “an example,” “one embodiment,” or “an
embodiment” means that a particular feature, structure, or characteristic described in

connection with the example is included in af least one sxample of the present

3
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technology. Thus, the ocourrences of the phrases “in one example,” “in an example,”
*one embodiment,” or “an embodiment” in various places throughout this
specification are not necessarily all referring to the same example. Furthermore, the
particular features, structures, routines, steps, or characteristios may be combined in
any suitable manmer in one or more examples of the technology. The headings
provided herein are for convenience only and are not intended to Hmit or interpret the

scope of meaning of the claimed technology.

BRIEF DESCRIPTION OF THE DRAWINGS
{0013} The foregoing will be roore readily understood from the following detailed

description of the invention in conjunction with the drawing, in which FIG. 1
iHlustraies & method of ereating a finish mixture in accordance with varlous

embodiments of the current invention,

DESCRIPTION

(30147 In varicus embodiments, s finish material in sccordance herewith includes
a single formulation comprising, consisting essentially of or consisting of a mixture of
& water-based pigment dispersion and a topeoat formulation. The water-based
pigment dispersion provides  desired color (such as light brown, medium brown,
dark brown, reddish brown, or any color a3 shown in the below table) to match fo or

adjust the color of bare or previcusly finished wood.
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Color Size Sheen ftem MNumbsr VP Code
Autumn Wheat Gallon {Gloss &72000000 27426672000
Auturnn Wheat {allon Hatin &72010608 27426672017

Acorn Brown Gallon Gloss 72020000 027426672024
Acorn Brown Gallon Satin 72030000 D27426672031
Apged Leather Gallon Gloss 672040000 027426672048
Aged Leather Gallon Satin S72050000 027426672048
Brandywine Gallon Gloss #72060000 27426672062
Brandywine Gallon Satin 672070000 (327426672079
Gunstock {Gallon (Gloss H720B0000 (27426672086
Gunstock Gallon Satin S72080000 027436672093

Table |

{00151 Various conventionally available water-based pigment dispersions may be
suitable for use herewith. For example, VOC-free KEYSPERSE products, which are
scrylic resin-based, aguecus pigment dispersions, are well-suited to a single-formula
mixiure. The exemplary pigment dispersion detailed below includes KEYSPERSE
contents of about 0.04-0.4 wt.%. The fypes and amounts of KEYSPERSE may be
adjusted to produce a desired color.

{0016]  In some embodiments, the topeost formulation includes 3 water-based
coating composition. Io various embodiments, the water-based coating composition
comprises or consists essentially of a drier-free polyurethane resin {such s NEOREZ)
of about 80 wi.%. The polyurethane resin contains Hmited amounts of VOCs that can
comply with the worldwide VOU standards {or at least the standards applicable in
North America). The polyurethane resin is also known to provide good resistance o
chemicals, oil, and mechanical forces, and thereby advantageously provides the
durability needed for 8 protective floor topeoat. In some embodiments, the topeoat
formulation further includes co-solvents {such as one or more glycol ethers and/or
dipropylens glyveol methy! ether) in the range of about 8.5-6 wi.96 to help formation of
the coating film and prevent lapping marks when applying the single formula mixture

o the wood floor. In addition, because the amount of co-solvent{s) may affect the
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cure time of the single-formula finish, the user may tailor the cure time to g desired
time range {2.g., between from two to 24 hours) by adjusting the amount of co-
solvent. In varicus embodiments, the cure time of the finish mixture is further fine-
funed by introducing a metal drier (such ax Zr, Co, By, or a combination thereof) in
the range of abowt §.1-1 wi.%% to the mixture. Because the metal drieracts as a
catalyst in the coring process, the cure time may be reduced. Preferably, the finish
mixture is cured in less time than is required for conventional formudations while still
allowing the coating il o be smoothly applied. This goal can be achieved by
varying the amounts of co-solvent and metal drier contained in the topeoat
formulgtion. The addition of the metal drier may also enhance the hardness of the
coating fim.

160171 In various embodiments, the topeoat formulation further includes g
surfactant, such as a BYX product (BYK 346 or BYK 347), of about 8.1-1 wid% to
improve wood wetting and providing leveling - Le,, creating a smooth and fiat
coating and avoid foaming and defects on the costing film. The lopeoat formulstion
may also include a defoamer, such as BYK 028, in the range of abowt 8.1-0.5 wi.% to
break foam generated during formula processing andfor application of the finish
mixture onto the floor. In addition, the topeoat formulation may inclode an anti-
bacierial preservative {such as KATHON) in the range of about 0.08 wi.% to prevent
degradation by microbes. Further, a thickening agent {such as ACRYSOL) in the
range of about §.1-0.5 wt.3% may be added into the topooat formulstion to adjust the
viseosity o a destred value, Finally, the topeost formulation may include an additive
{such as DISPARLON] in the range of about 0.3-2 wi.% o prevent pigment settling
{after mixing the fopooat formulation with the pigment dispersion).

(G018 it is also preferable to have various sheens for the finish. In one
embodiment, the finish mixture two types of sheens — gloss and satin. To reduce the
gloss level and creste a satin finish, the topcoat formulation may include a matting
agent {such as ACEMATT) of sbout §.5-1 wt.%%, and an anti-sagging sgent (such as
AEROSIL) of about §.1-0.5 wt.% to keep the matiing agent from seitling,
Additionally, the matting agent may be used to produce a smooth and even satin
finigh.

(00197 Tables 2 and 3 below itlusirate representative formulations of a clear
portion and a pigment dispersion, respectively, of 8 formula mixture in sccordance
herewith, The clear portion and pigment dispersion are made in separate tanks.

&
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When the clear portion is completed, i is transferred Info another tank and the

pigment dispersion is added therein,

Type Component Deseription Amount | UM | Like UM | Welght %
LS
Raw
450988 NEORET R-8635 S9405184 | LB | 6881553 | 353180%
hiaterial
Raw BYK-028 SILICONE
481588 234710 LB 27008 0.1008 %%
Material DEFOAMER
AEROSH, 200,
Raw
&01520 AMORPHOUR 985783 LB 53868 £.4200 94
Material
FUMED SILICA
Raw ‘ DMSPARLON AQH-
406117 2370574 iB 28,5268 1.0108 %
Material 2040
Raw DISPARLON AG- )
496171 178.3758% LB 20,4338 §.7600 %
haterial 330
Raw
480886 NEOREZ R-S(35 IL7I66036 ) LB 1 1,475.2443 | 540800 %
Material
Raw PROPYLENE
945111 137774596 | LB 1598317 5. 8700 %
Material GLYCOL, IND,
Raw BYK-028 SILICONE
481566 489421 LB 54018 £§,2000 %4
Material DEFOAMER
Raw
512010 WATER 1,2134534 1 LB 146.0232 31700 %
Material
" ADDITOL VXW
aw
Ge7i17 4944, IRACO/MA 119.7023 LB 13,0885 {$.5100 %
Material
DRIEER
Raw
512614 WATER 237.0574 iR 28.5368 18100 %
Material
Raw
512010 WATHEHR 1197033 LB 14,4046 5.5100 %
Material
Raw KATHON
247244 11.7358 LB 1.3806 §.0500 %
Material LX/ACTICIDE
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REPREVENTOL I¥7
N DIPROPYLENE
aw
841312 GLYC METH ETHR, 213.5884 LB 78021 06,9100 %
Material
PM
Baw MICROSPERSION
434088 4741149 LB 41,6821 20200 %
Material 1488
Raw
431846 BYK- 348 704131 LR 8.5040 3.3000 %
Material
BYK-347
Raw
491124 POLYETHER MO, 178.3°799 LB 21.0354 §.7600 %
Material
POLYSILOXANE
Raw
$31320 ACEMATY TSE-100 213.5884 iB 11.6842 3.9100 %
Material

Table 2
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[0020]  FIG. 1 depicts an approach 108 for creating a single-formula floor Sinish in
gecordance with various embodiments of the current invention. In a first step 102,
various ingredients as described above are added into a first tank o generale a topoost
formudation. The frst tank contalns a high-speed mixer having a cowles blade in
order 1o mix the ingredients thoroughly and create a homogeneous formulation. Ina
second step 104, the formulation is transferred {0 & second tank. In s third siep 106,
the pigment dispersion is added into the second tank to oreate a single-formula finish
having a desired color. Optionally, in a fourth step 108, the viscosity of the finish is
measwred and adjusted to a desired value via the use of, for example, acrysol. The
single-formuls finish is then ready to be applisd to bave wood Soors using, for
example, 3 painters pad or a synthetic lambswool applicator. Typically, one to three
coats may be necessary o create a desired color and protection; additional lavers may

produce a deeper color,
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{00211 In an embodiment, the formuls finish substantially adheres to an existing
finish {which may be a conventional finish or a finish as described herein). Thus,
formula finishes in accordance herewith can also be applied to previously finished
wood Hoors without first removing the existing finish as required in a conventional
wood-finishing process. In addition, if it is desired to change the current color of the
floor, the formula finish may be made with the desired color by adjusting the types
and amounts of the pigment contents and subsequently applied over the current finish,
Agsin, no sanding between the layers of coating is necessary, and one or more layers
of the formula finish may be applied. Accordingly, the single-formula finishes
disclosed herein advantageously obviate the need to sand the floor down to the bare
wood as In the conventional process for changing the color, thereby Hmiting the
generation of hazardous dusts andfor fumes.

{0022}  Further, because the finishes deseribed hereln provide g single-formula
mixture that comprises, consists essentially of or consists of a stain and protective
coating, the wood floor may be finished in a single step - Le., there is no need o
wail for the stain layer to dry before applying 8 coating layer, thereby significantly
saving processing time compared with the conventional products,

{0033} While the invention bas been described in conjunction with the specific
embodiments thereof, one of ordinary skill in the art will understand that sny
alternatives, modifications, and varistions of the types of the ingredients and/or the
amounts thereof contained in the single-formuls finish are possible and are they
within the scope of the present invention,

(0024} The terms and expressions emploved herein are used as terms and
expressions of description and not of limitation, and there is no infention, in the use of
such terms and expressions, of excluding any equivalents of the features shown and
described or portions thereof, In addition, having described certain embodiments of
the invention, it will be apparent t© those of ordinary skill in the art that other
gmbodiments incorporating the concepts disclosed herein may be used withow
departing from the spirlt and scope of the invention. Accordingly, the described
embodiments are fo be considered in all respects as only illustrative and not
resiviciive.

(00233 What is claimed is:

ig
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CLAIMS

i A Hoor finish comprising

& water-based pigment dispersion; and

& topcost formulation including () a drier-free water-based polyurgthane
dispersion, {ii} co-solvents in an amount chosen to achiove a cure time of the finish
within a farget range, (i) 2 metal drier for adiusting the cure time within the targst

range, and {iv) a surfactant for creating a smooth and fat costing,

2. The floor finish of clabm 1, further comprising a defoamer {o break foam

generated during formulation processing and/or application of the finish to the floor,

3 The Hoor finish of claim I, fiwther comprising an anti-bacterial preservative to

prevent degradation by microbes,

4. The floor finish of claim 1, further comprising a thickening sgent to adjust the

vigoosity of the finigh.

5. The floor finish of claim 1, further comprising an additive to prevent the
pigment from settling,
&. The floor fipish of claim 1, further comprising a matling agent to adjust a

gloss level of the finish.

7. The floor finish of claim 6, further comprising an anti-sagging agent (o

prevent the matiing agent from settling.

8. A method of manufacturing a floor finish comprising:
forming, in 8 first vessel, a topeoat formulation including (i) a drier-free water-
based polyursthane dispersion, (1) co-solvents in an amount chosen to achisve 8 cure
time of the finish within g targe! range, (it} 2 metal drier for adiusting the cure time
within the target rangs, and (iv} a surfactant for creating a smooth and fist coating;
transferring the topeoat formulation to a second vessel; and

adding a pigment 1o the second vessel,

i1
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9, The method of claim &, further comprising adding a defoamer in the first

vessel 50 as to break foam generated during formulation processing and/or application
of the finish to a floor,

18.  The method of claim 8, further comprising adding an anti-bacterial

preservative in the first vessel so as o prevent degradation by microbes,

11, The method of claim &, further comprising adding a thickening agent in the

first vessel 30 as o adiust the viscosity of the finish.

12, The method of claim B, further comprising adding an additive in the Srst

vessel 50 as to prevent the pigment from settling.

13, The method of clalm 8, further comprising adding a matting agent in the first

vessel 50 a3 1o adiust g gloss level of the finish.

14, The method of claim 13, further comprising adding an anii-sagging sgent in

the first vessel 50 as to prevent the matting agent from setiling.
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Cienerate a topeoat formulation in a fivst tank iy {32
Transfer the topeoat formulation o a second tank i 1034

i

Add s pigment to the second tank to create a single formula }
. 3 L(6
finish
Measure the viscosity of the finish and adjust tto a
L B 108
desired value

FiGa. 1
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