wO 2015/176984 A 1[I I 00000000 O 0 O

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2015/176984 A1l

26 November 2015 (26.11.2015) WIPO | PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
C09D 5/02 (2006.01) C11D 1/825 (2006.01) kind of national protection available): AE, AG, AL, AM,
C09G 1/00 (2006.01) C09G 1/18 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
C09G 1/14 (2006.01) CO9K 3/10 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
C09G 1/16 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. L HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
PCT/EP2015/060345 MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(22) International Filing Date: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
11 May 2015 (11.05.2015) SD, SE, 8@, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
) (84) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
14169554.4 23 May 2014 (23.05.2014) EP TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(71) Applicant: BASF SE [DE/DE]; 67056 Ludwigshafen DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(DE). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(72) Tnventors: STLVA, Luiz Antonio Martins Da; 2050 E}I;/IV El{v)[ ?A?P{\A(EF&EJ’SEF’TCDG’T% CM. GA, GN, GQ,
Costa Barros, CEP-03210 Sdo Paulo (BR). DA SILVA, i i i A '
Juraci Marques; 2050 Costa Barros St, BL. 03/1603, Published:
CEP-03210-001 SPaulo-SP (BR). —  with international search report (Art. 21(3))
(74) Agent: BERNHARDT, Wolfgang; BASF Schweiz AG, -

IP Department -, P.O. Box, 4002 Basel (CH).

(54) Title: MULTI PURPOSE ADDITIVE FOR FLOOR COATING FORMULATION

(A)

\

(B)

(57) Abstract: The present invention provides blends containing i) a compound of formula (A) or a mixture of compounds of for -
mula (A), wherein R* is Cs30-alkyl, L* is C,.s-alkylene, and n is an integer from 1 to 10, and ii) a compound formula (B) or a mixture
of compounds of formula (B), wherein R® is Cy_j0-alkyl, L® is C,.¢-alkylene, m is an integer from 1 to 12, and o is an integer from 1 to
5, as well as floor coating compositions comprising these blends.



10

15

20

25

30

35

40

WO 2015/176984 PCT/EP2015/060345

Multi Purpose Additive for Floor Coating Formulation

Description

Floor coating formulations require various additives to guarantee coalescence, leveling, plasti-
cizing, wetting and drying control properties. Tributoxyethyl phosphate (TBEP) is a fire retardant
but also a well known plasticizer and leveling agent with a reasonable performance in floor coat-
ing formulations. As tributoxyethyl phosphate (TBEP) contains phosphate, it is not welcome in
terms of sustainability and eco-efficiency. Therefore, in the last years a lot of efforts have been
done by the floor coating formulators to replace TBEP.

US 4,460,734 describes a polymer composition comprising a polyalkoxylated linear aliphatic
alcohol as leveling agent and a polymer, usually in form of a water insoluble latex polymer pre-
pared by emulsion polymerisation and dispersed in the aqgueous medium. This polymer compo-
sition may be used to formulate aqueous polishes, in particular aqueous floor polishes. It is pre-
ferred that the linear aliphatic alcohol is polyalkoxylated with at least one compound selected
from the group consisting of ethylene oxide, propylene oxide and epichlorohydrin. It is more
preferable that the leveling agent is at least one compound selected from the group consisting
of polyalkoxylated linear alcohols of formula CH3(CH2)mO(CH2-CH20),H, wherein m and n are
integers and n is greater than one. Preferably, m is an integer from 9 to 15, and n is an integer
from 2 to 6. The leveling agent may be composed of mixtures of polyalkoxylated linear aliphatic
alcohols. In one embodiment it is preferred that the average value of m is about 12.5 and the
average value of nis from 2 to 4. It is more preferable that the average value of n is 3. Exam-
ples 5, 6 and 7 describe the performance of aqueous floor polishes comprising polyethoxylated
linear aliphatic alcohols. Comparative example 3 describes the performance of aqueous floor
polishes comprising Triton® X-45, which is ethoxylated octylphenol, having an average number
ethylene oxide units of 7 to 8.

JP 6-080933 describes a floor polish composition comprising a polymer, a wax and an adipic
ester.

JP 2004-107586 describes a floor polish composition containing (i) Ra-O-(PO)m-(EO)n-H (l) or
Ry-CsH4-O-(PO)m-(EO)n-H (1), wherein Ra and Ry denote alkenyl or linear or branched alkyl
group of 6 to 22 carbon atoms, PO represents a propylenoxide unit, EO represents an ethylene
oxide unit, mis 0 to 3 and n is 1 to 8, and (ii) one or more kinds of compounds of formulae (1) to
(8). Exemplified is, for example, a floor coating composition comprising (i) a polyoxyethylene
lauryl ether, a compound of formula (1), wherein Ra = C12H2s, m =0 and n = 3, and (ii) 2,2,4-
trimethyl-1,3-pentanediol monoisobutyrate, a compound of formula (3).

US 7,378,381 B2 describes floor coating compositions comprising a Cr.10 aliphatic monocarbox-
ylic acid monoester of a diol, or 2) a Cr.10 aliphatic monocarboxylic acid monoester or diester of
a triol.
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It was the object of the present invention to provide an additive suitable for floor coating compo-
sitions, which additive shows a well-balanced combination of levelling properties, plasticizing
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properties and water-spot resistance properties.
The object is solved by blends containing

i) a compound of formula

RZ O|_'aO-|H (A)

or a mixture of compounds of formula (A),
wherein

R2 is Ce-so-alkyl,

La is Co6-alkylene, and

nis an integer from 1 to 10,

and

ii) a compound formula

™ ole ol @

or a mixture of compounds of formula (B),

wherein

R is C1-10-alkyl,

L> is Co-alkylene,

m is an integer from 1 to 12, and
o is an integer from 1 to 5.

Ci3-alkyl, C1.s-alkyl, C1.10-alkyl, C1o-15-alkyl, Cs-20-alkyl and Ce.30-alkyl can be branched or un-
branched. Examples of Cq.3-alkyl are methyl, n-ethyl, n-propy and isopropyl. Examples of
Cis-alkyl are Cis-alkyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl and isopentyl. Examples
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of Ci-10-alkyl are Ci.s-alkyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, 1,1-dimethyl-3,3-dimethyl-
butyl, n-nonyl and n-decyl. Examples of C1o.1s-alkyl are n-decyl, n-undecyl, n-dodecyl, n-tridecyl,
iso-tridecyl, n-tetradecyl and n-pentadecyl. Examples of Cs.o-alkyl are n-octyl, 2-ethylhexyl,
1,1-dimethyl-3,3-dimethylbutyl, n-nonyl, C1o.1s-alkyl, hexadecyl, heptadecyl, octadecyl, non-
adecyl and eicosyl. Examples of Ce.30-alkyl are n-hexyl, n-heptyl, Cs.20-alkyl, n-docosyl,
n-tetracosyl, n-hexacosyl, n-octacosyl and n-triacontyl.

Cos-alkylene and Cse-alkylene can be branched or unbranched. Examples of Cos-alkylene are
ethylene, propylene and (1-methyl)ethylene. Examples of Cos-alkylene are Cz.s-alkylene and
butylene, (1-methyl)propylene, (2-methyl)propylene, pentylene and hexylene.

Preferably, R2 is Cs.20-alkyl.
More preferably, R2 is C1o-15-alkyl.
Most preferably, R? is n-decyl, n-dodecyl, n- tridecyl, iso- tridecyl, n-tetradecyln or n-pentadecyl.

Preferably, L2 is C,.s-alkylene.
Most preferably L2 is ethylene.

Preferably, n is an integer from 1 to 5.
More preferably, n is an integer from 2 to 4.

Preferably, R is C1.s-alkyl.
More preferably, R" is Cis3-alkyl.
Most preferably, R" is methyl.

Preferably, L* is C.s-alkylene.
More preferably, L? is Cs-alkylene.
In particular, L* is (1-methyl)ethylene.

Preferably, m is an integer from 2 to 10.
More preferably, m is an integer from 4 to 8.

Preferably, ois 1 or 2.
More preferably, o is 1.
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Preferred blends contain

i) a compound of formula

RZ O|_'aO-|H (A)

or a mixture of compounds of formula (A),

wherein

10 R?is Cgoo-alkyl,
La is Cy.3-alkylene, and
nis an integer from 1 to 5,

and
15
ii) a compound formula

20  or a mixture of compounds of formula (B),

wherein
R®is Cis-alkyl,
Lb is Co.3-alkylene,
25 mis an integer from 2 to 10, and
o is an integer from 1 to 2.

More preferred blends contain
30
i) a compound of formula

RZ O|_'aO-|H (A)

(B)

PCT/EP2015/060345
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RZ O|_'aO-|H (A)

or a mixture of compounds of formula (A),
wherein

Ra is C1o-15-alkyl,

L2 is ethylene, and

n is an integer from 2 to 4,

and

ii) a compound formula

or a mixture of compounds of formula (B),

wherein

R® is Ci.3-alkyl,

L® is Cs-alkylene,

m is an integer from 4 to 8, and
ois 1.

Most preferred blends contain

i) a compound of formula

RZ O|_'aO-|H (A)

or a mixture of compounds of formula (A),

wherein

(B)

PCT/EP2015/060345



10

15

20

25

30

35

WO 2015/176984 PCT/EP2015/060345
6
Ra is n-decyl, n-dodecyl, n- tridecyl, iso- tridecyl, n-tetradecyln or n-pentadecyl,
L2 is ethylene, and
nis 2 to4,

and

ii) a compound formula

™ ole ol @
\ /T T,

or a mixture of compounds of formula (B),

wherein

R® is methyl,

L*>is (1-methy)ethylene,
mis 4 to 8, and

ois 1.

The weight ratio of compound of formula (A) or mixtures of compounds of formula
(A)/compounds of formula (B) or mixtures of compounds of formula (B) is preferably 20/80 to
80/20, more preferably 30/70 to 70/30, even more preferably 40/60 to 60/40 and most prefera-
bly 45/55 to 55/45.

The compounds of formula (A) and the compounds of formula (B) are commercially available or
can be prepared by methods known in the art.

The blends can be prepared by mixing the compound of formula (A) or mixtures of compounds
of formula (A) with compounds of formula (B) or mixtures of compounds of formula (B), prefera-
bly at a temperature in the range of 25 to 50 °C.

Also part of the present invention are floor coating compositions comprising the inventive
blends.



10

15

20

25

30

35

40

WO 2015/176984 PCT/EP2015/060345
7
The floor coating compositions usually comprise 0.01 to 10%, preferably 0.5 to 5%, more pref-
erably 1 to 4%, by weight of the blends of the present invention based on the weight of the floor
coating composition.

The floor coating composition may comprise additional ingredients such as polymers, waxes,
surfactants, anti-foam agents, mineral oils, preservatives and fragrances.

Examples of polymers are acrylic polymers. Examples of waxes are polypropylene-maleic an-
hydride graft polymers and oxidized polyethylene polymers. Examples of surfactants are fluoro-
surfactants. Examples of a preservatives are benzoisothiazolinon and mixtures of methylisothi-
azolinon and chloroisothiazolin.

Preferably, the coating composition comprises the blends of the present invention, polymers,
waxes, surfactants, anti-foam agents and preservatives. It is preferred that the coating composi-
tion does not comprise alkali soluble resins. The dry mass ratio of polymer/wax is usually be-
tween 99/1 to 50/50, preferably between 95/5 to 70/30, more preferably between 90/10 to
85/15.

The pH of the floor coating composition is usually in the range of 8 to 9.

The coating composition may be prepared by mixing the blend of the present invention with the
additional ingredients of the coating composition, preferably at a temperature in the range of 25
to 50 °C. After the mixing, the pH of the coating composition may be adjusted, for example us-
ing ammonium hydroxide solution.

Also part of the present invention is the use of the blends of the present invention as leveling,
plasticizing and water-spot resistance agents in floor coating compositions.

The blends of the present invention show a well-balanced combination of leveling properties,
plasticizing properties and water-spot resistance properties.

In particular, the inventive blends 1 to 5 all show at the same time a leveling of at least 4 as de-
termined by ASTM D3153-87, a Pencil Hardness of at least 3H as determined by ASTM D3363-
05, a Pendulum Hardness of maximum 32 as determined by DIN EN 1522 (2007) a water-spot
resistance of at least 4 as determined by ASTM D1793-92.
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Preparation of blends containing at least one compound of formula (A) and at least one com-

pound of formula (B)

Ingredients

Blend 11

Blend 2!

Blend 3

Blend 4!

Blend 5!

Compound A

mixture of C13H27-O(CH2CH20)3-H
(A1) and Ci5H31-O(CH2CH20)3-H
(A2)

50

25

20

is0-C13H27-O(CH2CH20)3-H (A3)

10

2-propylheptyyl-O(CH>CH20)s-H
(A4)

20

mixture of C12H25-O(CH2CH20)3-H
(A5) and C14H29-O(CH2CH20)3-H
(A6)

50

25

Compound B

mixture of B1 and B22

50

mixture of B1 and B22

50

50

50

Cloud Point3 [ °C]

<0°C

38

33

39

Table 1:

"The amount of the compounds A and compounds B of the blend are given in weight percent

based on the weight of the blend.

2B1 and B2 have following formulae

CH 5
~|jCH 2_(!H —0

and

Oo ~|jCH 2_(!H —0

wherein m is 4 to 8.

CH 3

(B1)

(B2)
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3The Cloud Point is determined by DIN EN 1890 (2006) method D (5 g of the blend containing at
least one compound of formula (A) and at least one compound of formula (B) + 45 g of diethy-

lene glycol monobutyl ether solution, 250 g/l).

Example 2
Preparation of comparative blends containing at least one compound of formula (A) or at least
one compound of formula (B)

Ingredients Comp. Comp. Comp. Comp.
blend 1" | blend 2! | blend 3! | blend 4'

Compound A

mixture of C43H27-O(CH>CH20)3-H (A1) and 40 25 . .
C15H31-O(CH2CH20)3-H (A2)

is0-C13H27-O(CH2CH20)3-H (A3) 20 25 -—- -—-
2-propylheptyl-O(CH2CH20)3-H (A4) 40 25 -—- -—-
mixture of C12H25-O(CH2CH20)3-H (A5) and 25
C14H29-O(CH2CH20)3-H (AB)

Compound B

Mixture of B1 and B22 -—- -—- 50 70
Mixture of B1 and B22 -—- -—- 50 30
Cloud Point3 [ °C] 38 48 49 24

Table 2. 123see Table 1.

Example 3
Preparation of Floor Coating Formulations comprising the blends of example 1, the comparative
blends of example 2 or TBEP

The following floor coating formulations comprising the blends of example 1, the comparative
blends of example 2 or TBEP are prepared:

Ingredients Solid content! Amount Ingedient?
deionized water 0 42.34
diethylene glycol monoethyl ether 0 4.50
Blends of example 1, comparative blends 99.5 2.00

of example 24 or TBEP3#

fluorosurfactant 1 1.00

acrylic polymer emulsion 38,5 44.00
oxidized polyethylene homopolymer emul- 35 3.50

sion
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10
polypropylene — maleic anhydride graft po- 40 2.50
lymer emulsion
antifoam agent (blend of mineral oil, emul- 100 0.06
sifiers and silica derivatives)
Benzoisothiazolinon 20 0.10

Table 3: 'The solid content is given in weight percent based on the weight of the ingredient.
2The amount of the ingredients is given in weight percent based on the weight of the floor coat-
ing formulation. 3TBEP is tributoxyethyl phosphate. “The floor coating formulation comprising
the blends of example 2 or TBEP are comparative floor coating formulations.

The pH of the floor coating formulation is adjusted to pH 8-9 using ammonium hydroxide solu-
tion (25%).

Example 4
Application of the floor coating formulations of example 3 on black PVC composite tiles

The floor coating formulations of example 3 are evaluated on black PVC composite tiles, 0.09
m?, produced by Fademac. The application rate of the floor coating formulations is 33.3 g/m2,

equivalent to 3 mL of the floor coating formulations applied over the tile per coat

The applied floor coating formulations show the following performance.

Additive Blend 1 Blend2 | Blend3 | Blend4 | Blend5
60° Specular Gloss
2 4 1. 2.1 2.4
ASTM D-1455-87 83 83 81.9 8 8
Powdering
none none none none none
ASTM D2048-10
L ,
evelling 4 4 4 4 4
ASTM D3153-87
R —
ecoatability 4 4 3 3 4.5
ASTM D3153-87
W ,
ater Spot Resistance 4 4 4 4 4
ASTM D1793-92
D ,
etergent Resistance 4 3.4 4.5 4.5 4.5
ASTM D3207-92
R —
emovability 4 4.5 4.5 4 4
ASTM D1792-06
lip | FSC 2
Slip Index, FSC 2000 0.37 0.38 0.39 0.38 0.43
ASTM D2047-11
Pencil Hardness 3H 3H oK 3H 3H
ASTM D3363-05
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Pendulum Hardness
DIN EN 1522 (2007)

32 29 32 31 28

Freeze/Thaw Stability

ATC' ATC' ATC' ATC' ATC'
ASTM D3209-93 UATCT | UATCE 1 UATCE | UATCT ) UATC

Accelerated Aging
ASTM D1791-93

ok ok ok ok ok

Non-Volatile Content
ASTM D2834-95

20.98 20.61 20.81 20.79 21.41

pH, ASTM E70-07 8.99 9.00 8.63 8.66 9.00

Viscosity LVF (cps)
ASTM D2196-10

11 11 11 11 10

Table 4. '"UATC means unchanged after three cycles.

B Comp. Comp. Comp. Comp.
Additive TBEP?
v Blend1 | Blend2 | Blend3 | Blend 4
o I I
60° Specular Gloss 823 84.6 79.5 82.5 84.3
ASTM D-1455-87
Powdering
none none none none none
ASTM D2048-10
Levelling 4.5 4 4 3 3-4
ASTM D3153-87
R tabilit
ecoatability 3 5 3-4 4 4-5
ASTM D3153-87
t Resist
Water Spot Resistance 4 3.4 3.4 2.3 3-4
ASTM D1793-92
Det t Resist
etergent Resistance 3-4 3-4 4-5 3 4
ASTM D3207-92
R —
emovability 4 4 5 4-5 5
ASTM D1792-06
Slip Index, FSC 2000
ip Index 0.37 0,36 0,39 0,39 0,39
ASTM D2047-11
Pencil Hardness oH 2H 3H 4H 4H
ASTM D3363-05
lum H
Pendulum Hardness 36 31 32 29 26
DIN EN 1522 (2007)
F Th tabilit
reeze/Thaw Stability UATC! UATC! UATC! UATC! UATC!
ASTM D3209-93
Accelerated Aging ok ok ok ok ok
ASTM D1791-93
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Non-Volatile Content

20.69 20,52 20,54 20,85 20,57
ASTM D2834-95

pH, ASTM E70-07 9.06 8,99 8,63 9,01 9,05

Viscosity LVF (cps)

10 10 11 10 11
ASTM D2196-10

Table 5. '"UATC means unchanged after three cycles. 2TBEP is tributoxyethyl phosphate.

The Pencil Hardness and the Pendulum Hardness describe the plasticizing properties of an
additive. The higher the Pencil Hardness and the lower the Pendulum Hardness, the better are
the plasticizing properties.

Table 4 shows that the inventive blends 1 to 5 all show at the same time good leveling proper-
ties, good plasticizing properties and good water-spot resistance properties. In particular, the
inventive blends 1 to 5 all show at the same time a leveling of at least 4 as determined by ASTM
D3153-87, a Pencil Hardness of at least 3H as determined by ASTM D3363-05, a Pendulum
Hardness of maximum 32 as determined by DIN EN 1522 (2007) and a water-spot resistance of
at least 4 as determined by ASTM D1793-92.

The comparative additive tributoxyethyl phosphate (TBEP) shows a high leveling of 4 to 5, and
a good water-spot resistance of 4, but the plasticizing properties are very poor. The Pencil
Hardness is 2H and the Pendulum Hardness is 36.

The comparative blends 1 and 2 comprising at least one compound of formula A, but no com-
pound of formula B show a good leveling of 4, but the water-spot resistance is only 3 to 4, and
the Pencil Hardness of comparative blend 1 is only 2H.

The comparative blends 3 and 4 comprising at least one compound of formula B, but no com-
pound of formula A show high plasticizing properties, but a poor leveling of 3, respectively, 3 to
4, and a poor water-spot resistance of 3 to 4.

Thus the inventive blends of the present invention show well-balanced leveling, plasticizing and
water-spot resistance properties.
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Claims
1. Blends containing

i) a compound of formula

RZ O|_'aO-|H (A)

or a mixture of compounds of formula (A),
wherein

R2 is Ce-so-alkyl,

La is Co6-alkylene, and

nis an integer from 1 to 10,

and

ii) a compound formula

or a mixture of compounds of formula (B),

wherein

R is C1-10-alkyl,

L® is Co6-alkylene,

m is an integer from 1 to 12, and
o is an integer from 1 to 5.

2. The blends of claim 1, wherein

R2 is Cs20-alkyl.

3. The blends of claim 1 or 2, wherein
Ra is C1o.1s-alkyl and L2 is Cs.3-alkylene.

13

(B)

PCT/EP2015/060345
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4. The blends of any of claims 1 to 3, wherein
L2 is ethylene.

5. The blends of any of claims 1 to 4, wherein
nis an integer from 2 to 4.

6. The blends of any of claims 1 to 5, wherein
R® is Ci.s-alkyl.

7. The blends of any of claims 1 to 6, wherein
R® is Ci.3-alkyl and L® is C».3-alkylene

8. The blends of any of claims 1 to 7, wherein
R® is methyl and L" is Cs-alkylene.

9. The blends of any of claims 1 to 8, wherein
m is an integer from 4 to 8.

10. The blends of any of claims 1 to 9, wherein
o is an integer from 1 or 2.

11. The blends of any of claims 1 to 10, wherein

PCT/EP2015/060345

the weight ratio of compound of formula (A) or mixtures of compounds of formula
(A)/compounds of formula (B) or mixtures of compounds of formula (B) is 30/70 to 70/30.

12. The blends of any of claims 1 to 10, wherein

the weight ratio of compound of formula (A) or mixtures of compounds of formula
(A)/compounds of formula (B) or mixtures of compounds of formula (B) is 40/60 to 60/40.

13. A floor coating compositions comprising the blends of any of claims 1 to 10.

14. Use of the blends of any of claims 1 to 10 as leveling, plasticizing and water-spot resistance

agents in floor coating compositions.
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