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(57) ABSTRACT 

A UV cured ?oor ?nish can be removed from a ?oor by 
applying to the cured ?nish an inhomogeneous stripper 
composition containing at least one polar solvent, alloWing 
the stripper composition to contact the ?nish for suf?cient 
time to soften the ?nish, and removing the softened ?nish 
from the ?oor by mopping, vacuuming, mild abrasion or 
other measures that do not remove substantial portions of the 
?oor. Preferably the polar solvent is denser than Water and 
preferably the stripper composition has a diffusion rate 
through the cured ?nish greater than about 7><10_7 g/cm2/ 
sec. Strippable ?oor ?nish kits can be manufactured by 
combining a UV curable ?oor ?nish composition and an 
inhomogeneous stripper composition containing at least one 
polar solvent. 
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FLOOR FINISHING METHOD AND 
COMPOSITION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of the ?ling date 
of copending US. Provisional Application Serial No. 
60/150,655, ?led Aug. 25, 1999, and copending US. patent 
application Ser. No. 09/383,000 ?led Aug. 25, 1999, and Ser. 
No. 09/560,170 ?led Apr. 28, 2000. 

TECHNICAL FIELD 

[0002] This invention relates to a method for removing a 
?oor ?nish, to a removable ?oor ?nish and stripper, and to 
a ?oor coated With such a ?nish and stripper. 

BACKGROUND 

[0003] Ultraviolet (“UV”) light curable coating composi 
tions typically provide a desirable combination of properties 
including rapid cure, high gloss and good durability. Due to 
these properties and their generally good scratch and deter 
gent resistance, UV light curable coating compositions have 
been used as ?oor ?nishes. Eventually, even a UV light 
cured ?oor ?nish Will shoW the effects of Wear, and Will 
require removal and reneWal. UV cured ?oor ?nishes gen 
erally are not regarded as being removable using conven 
tional chemical ?oor stripping agents. Instead, more aggres 
sive removal techniques such as ?oor sanding typically must 
be employed. This can cause potential dust problems in the 
Workplace and can remove a portion of the underlying ?oor 
surface. This has discouraged the use of UV cured ?oor 
?nishes, particularly on vinyl tile, vinyl sheeting and other 
resilient ?ooring materials. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides, in one aspect, a 
method for removing a UV cured ?oor ?nish from a ?oor, 
comprising the steps of applying to the cured ?nish an 
inhomogeneous stripper composition containing at least one 
polar solvent, alloWing the stripper composition to contact 
the ?nish for sufficient time to soften the ?nish, and remov 
ing the softened ?nish from the ?oor by mopping, vacuum 
ing, mild abrasion or other measures that do not remove 

substantial portions of the ?oor. In a preferred embodiment, 
the polar solvent is denser than Water. In a further preferred 
embodiment, the stripper composition has a diffusion rate 
through the cured ?nish greater than about 7><10_7 g/cm2/ 
sec. 

[0005] In another aspect, the invention provides a strip 
pable ?oor ?nish kit comprising a UV curable ?oor ?nish 
composition and an inhomogeneous stripper composition 
containing at least one polar solvent. 

[0006] In a further aspect, the invention provides a ?oor 
coated With a UV cured ?oor ?nish covered With an inho 
mogeneous stripper composition containing at least one 
polar solvent, Wherein the stripper composition softens the 
?oor ?nish and permits removal thereof. 
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DETAILED DESCRIPTION 

[0007] A variety of ?ooring materials can be coated With 
an ultraviolet cured ?oor ?nish and later stripped according 
to the invention to remove the ?nish, including Wood ?oors, 
resilient ?oors, concrete ?oors, synthetic sports ?oors, and 
combinations thereof. The invention is particularly Well 
suited for use in high traf?c areas such as hallWays, stairs, 
kitchens and meeting rooms, Where a Wear-resistant but 
reneWable ?nish Will be desired. 

[0008] A variety of UV curable ?oor ?nish compositions 
can be used in the invention. Preferred UV curable ?oor 
?nish compositions include emulsion compositions and 
100% solids compositions. The emulsion compositions gen 
erally include a ?oWable mixture of polymer forming com 
ponents and Water, and the 100% solids compositions gen 
erally include a ?oWable mixture of polymer forming 
components in the substantial absence of Water. The polymer 
forming components react to form a continuous or substan 
tially continuous polymeric ?lm on the ?oor surface. In 
general, the polymer forming components include reactive 
polymers, oligomers, or monomers or mixtures thereof. The 
UV curable ?oor ?nish composition typically also contains 
an ultraviolet light-activated photoinitiator in an amount 
suf?cient to permit curing of the polymer forming compo 
nents upon exposure to ultraviolet light, and optionally one 
or more additives that enhance the application characteris 
tics, performance or removal characteristics of the ?oor 
?nish. 

[0009] Useful classes of UV curable polymer forming 
components include monoacrylates, diacrylates, triacrylates, 
polyacrylates, polyurethanes, polyurethane acrylates (e.g., 
aliphatic polyurethane acrylates), polyester acrylates (e.g., 
polyester diacrylates), vinyl acrylates, epoxy acrylates, 
ethoxylated bisphenol A diacrylates, trifunctional acrylic 
esters, unsaturated cyclic diones, and mixtures or copoly 
mers thereof. Waterborne acrylates and urethanes are par 
ticularly preferred. Representative polymer forming compo 
nents include, but are not limited to, trimethylolpropane 
triacrylate, alkoxylated trimethylolpropane triacrylate (e.g., 
ethoxylated or propoxylated trimethylolpropane triacrylate), 
1,6-hexane diol diacrylate, isobornyl acrylate, and mixtures 
thereof. Suitable commercially or experimentally available 
polymer forming components include UV curable acrylates, 
urethanes and urethane acrylates (including aliphatic poly 
ester urethane acrylates) such as the materials designated as 
935-63 through 935-67; 935-75B; 935-76 and 935-80 
through 935-82 series of UV curable coatings from UV 
Coatings Limited; the materials described in US. Pat. Nos. 
5,453,451 and 5,773,487; RoShieldTM 3120 UV curable 
acrylate coating from Rohm & Haas; NeoRadTM NR-3709 
UV curable aliphatic urethane coating from Zeneca Resins; 
LaromerTM PE 55W polyester acrylate, LR 8895 polyester 
acrylate, LR 8949 aliphatic urethane and LR 8983 aromatic 
urethane Waterborne acrylic ester resins, all available from 
BASF Corp.; ViaktinTM VTE 6155 aliphatic urethane acry 
late, VTE 6165 aromatic urethane acrylate and VTE 6169 
aliphatic polyester urethane radiation curing resins, all avail 
able from Vianova Resins GmbH &Co. KG; 98-283W 
urethane acrylate, available from Hans Rahn & Co.; and the 
materials described in US. Pat. No. 5,830,937. 

[0010] Exemplary photoinitiators Which can be used in the 
UV curable ?oor ?nish composition include, but are not 
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limited to, 1-phenyl-2-hydroxy-2-methyl-1-propanone; 
oligo{2-hydroxy-2 methyl-1-[4-(methylvinyl)phenyl]pro 
panone}; 2-hydroxy 2-methyl 1-phenyl propan-1 one; bis 
(2,6-dimethoxybenZoyl)-2,4,4-trimethylpentyl phosphine 
oxide; 2,4,6-trimethyl benZoyl-diphenyl phosphine oxide; 
2-methyl-1-[4(methylthio)-2-morpholinopropan]-1-one; 
1-hydroxycyclohexyl phenyl ketone; 4-(2-hydroxy) phenyl 
2-hydroxy-2-(methylpropyl)ketone; 2,2-dimethoxy-2-phe 
nyl acetophenone; benZophenone; benZoic acid; (n-5,2,4 
cyclopentadien-1-yl) [1,2,3,4,5,6-n)-(1 
methylethyl)benZene]-iron(+) hexa?uorophosphate; 
4-(dimethyl amino)-ethyl ether; and mixtures thereof. Com 
mercially available photoinitiators include 1-hydroxycyclo 
hexylphenylketone (IRGACURETM 184, commercially 
available from Ciba Specialty Chemicals); a 50:50 Weight 
basis mixture of 1-hydroxycyclohexylphenylketone and 
benZophenone (IRGACURETM 500, commercially available 
from Ciba Specialty Chemicals); bis(n,5,2,4-cyclopenta 
dien-1-yl)-bis[2,6-di?uoro-3-(1H-pyrol-1-yl)phenyl]tita 
nium (IRGACURETM 784 DC, commercially available from 
Ciba Specialty Chemicals); 2-benZyl-2-N,N-dimethyl 
amino-1-(4-morpholinophenyl)-1-butanone (IRGA 
CURETM 369, commercially available from Ciba Specialty 
Chemicals); and the EB3, KB1, TZT, KIP 100F, ITX, EDB, 
X15 and KT37 series of ESACURETM photoinitiators (com 
mercially available from Sartomer Inc.). 

[0011] The UV curable ?nish composition can contain a 
variety of adjuvants to alter its performance or other prop 
erties before or after application to ?ooring. Useful adju 
vants include leveling agents and other surface-active 
agents, defoamers, solvents to accelerate or to sloW the 
drying rate, Waxes, ?llers, indicators and colorants. The 
types and amounts of such adjuvants Will be apparent to 
those skilled in the art. 

[0012] The UV curable ?oor ?nish composition preferably 
contains about 50 Wt. % to about 99.9 Wt. % polymer 
forming components and about 0.1 Wt. % to about 15 Wt. % 
photoinitiator, based on the total Weight of solids in the 
composition. More preferably, the composition contains 
about 93 Wt. % to about 99.9 Wt. % polymer forming 
components and about 0.1%t. % to about 7 Wt. % photoini 
tiator based on the total Weight of solids. 

[0013] One useful subclass of UV curable ?oor ?nish 
compositions for use in the invention contains one or more 
UV curable polymer forming components, one or more 
alkali soluble resins, and a suitable photoinitiator. The UV 
curable polymer forming component preferably is a poly 
acrylate polymer or polyurethane polymer. The alkali 
soluble resin preferably has a loW number average molecular 
Weight (e.g., less than about 50,000, and more preferably 
less than about 30,000). Suitable alkali soluble resins 
include polycarboxylic acid homopolymers, copolymers 
(e.g., styrene-maleic anhydride copolymers) and mixtures 
thereof, and rosin esters. The amount of alkali soluble resin 
in such compositions preferably is betWeen about 1 Wt. % 
and about 30 Wt. % and more preferably betWeen about 2 Wt. 
% and about 15 Wt. %. 

[0014] Another useful subclass of UV curable ?oor ?nish 
compositions for use in the invention contains tWo or more 
acrylate polymer forming components of different molecular 
Weights present in amounts suf?cient so that the uncured 
composition has a viscosity betWeen about 2 centipoise and 
about 1,500 centipoise at about 25° C. 
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[0015] Preferred stripper compositions for use in the 
invention are inhomogeneous, that is, they do not form a 
transparent, haZe-free single-phase solution When mixed at 
the intended use dilution With any desired diluents (e.g., 
Water). For the purposes of this invention, a stripper com 
position that forms a haZy or cloudy single-phase solution 
When so prepared and freshly stirred, or that separates into 
tWo phases When so prepared and alloWed to stand, Will be 
regarded as inhomogeneous. The stripper composition con 
tains a polar solvent. Preferably the polar solvent is denser 
than Water. Suitable dense polar solvents include acetami 
dophenol (speci?c gravity 1.027); acetanilide (speci?c grav 
ity 1.219); acetophenone (speci?c gravity 1.0238); 2-acetyl 
1-methylpyrrole (speci?c gravity 1.04); benZyl acetate 
(speci?c gravity 1.0515); benZyl alcohol (speci?c gravity 
1.0413); benZyl benZoate (speci?c gravity 1.118); benZy 
loxyethanol (speci?c gravity 1.07); ethylene glycol phenyl 
ether (speci?c gravity 1.104; commercially available as 
DOWANOL EPHTM from DoW Chemical Co.); and propy 
lene glycol phenyl ether (speci?c gravity 1.063; commer 
cially available as DOWANOL PPHTM from DoW Chemical 
Co.). BenZyl alcohol, ethylene glycol phenyl ether and 
propylene glycol phenyl ether are particularly preferred 
dense polar solvents. Less dense polar solvents that can be 
used alone or in combination With one or more other polar 
solvents include 2-(2-aminoethoxy)ethanol, amyl acetate, 
amyl alcohol, butanol, 3-butoxyethyl-2-propanol, butyl 
acetate, n-butyl propionate, cyclohexanone, diacetone alco 
hol, diethoxyethanol, diethylene glycol methyl ether, dieth 
ylene glycol n-butyl ether, diisobutyl carbinol, diisobutyl 
ketone, dimethyl heptanol, dipropylene glycol n-butyl ether, 
dipropylene glycol methyl ether, dipropylene glycol propyl 
ether, dipropylene glycol tert-butyl ether, ethanol, ethyl 
acetate, 2-ethylhexanol, ethyl propionate, ethylene glycol 
butyl ether, ethylene glycol methyl ether acetate, hexanol, 
isobutanol, isobutyl acetate, isobutyl heptyl ketone, isophor 
one, isopropanol, isopropyl acetate, methanol, methyl amyl 
alcohol, methyl n-amyl ketone, 2-methyl-1-butanol, methyl 
ethyl ketone, methyl isobutyl ketone, 1-pentanol, n-pentyl 
propionate, 1-propanol, n-propyl acetate, n-propyl propi 
onate, propylene glycol n-butyl ether, propylene glycol ethyl 
ether, propylene glycol methyl ether, propylene glycol 
n-propyl ether, tripropylene glycol methyl ether and tripro 
pylene glycol n-butyl ether. Commercially available less 
dense polar solvents (all of Which are available from Union 
Carbide Corp.) include Butoxyethyl PROPASOLTM, Butyl 
CARBITOLTM acetate, Butyl CARBITOLTM, Butyl CEL 
LOSOLVETM acetate, Butyl CELLOSOLVETM, Butyl 
DIPROPASOLTM, Butyl PROPASOLTM, CARBITOLTM 
PM-600, CARBITOLTM LoW Gravity, CELLOSOLVETM 
acetate, CELLOSOLVETM, Ester EEPTM, Filmer IBTTM, 
Hexyl CARBITOLTM, Hexyl CELLOSOLVETM, Methyl 
CARBITOLTM, Methyl CELLOSOLVETM acetate, Methyl 
CELLOSOLVETM, Methyl DIPROPASOLTM, Methyl PRO 
PASOLTM acetate, Methyl PROPASOLTM, Propyl CARBI 
TOLTM, Propyl CELLOSOLVETM, Propyl DIPROPASOLTM 
and Propyl PROPASOLTM. 

[0016] In a preferred embodiment, the stripper composi 
tion has a diffusion rate through the cured ?nish greater than 
about 7><10_7 g/cm2/sec, more preferably greater than about 
1><10_6 g/cmZ/sec. This diffusion rate Will depend on both 
the choice of cured ?nish and stripper, and can be evaluated 
using the Diffusion Rate Test Method set out beloW. 
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[0017] One useful subclass of stripper compositions for 
use in the invention contains about 10 Wt. % to about 40 Wt. 
% Water-soluble glycol ether, about 1 Wt. % to about 40 Wt. 
% alkali or alkanolamine, about 1 Wt. % to about 20 Wt. % 
surfactant, and up to about 5 Wt. % adjuvants (e.g., thick 
eners). Similar stripper compositions have been used in 
substantially diluted form (e.g., at stripper composition:Wa 
ter ratios of about 10:1 to 5:1) to remove conventional 
(non-UV cured) ?oor ?nishes. Suitable stripper composi 
tions that have been so used include HaWkTM and Care Strip 
LoW OdorTM stripper concentrates (commercially available 
from Ecolab, Inc.). For removal of UV cured ?oor ?nishes, 
these commercially available stripper compositions are pref 
erably used by diluting them With Water at a loWer dilution 
rate (in other Words, at a higher concentration of active 
ingredients) and by employing longer standing times than 
are recommended for use on conventional ?oor ?nishes. 

[0018] Another useful subclass of stripper compositions 
for use in the invention contains a blend of primary solvent 
and one or more ether alcohol solvent couplers in the 
substantial absence of Water. Such compositions form con 
centrates that can be used alone or combined With Water to 
form a dispersion or emulsion. Preferred stripper composi 
tions in this subclass contain a blend of primary solvent, ?rst 
solvent/coupler and second solvent/coupler that together 
form the organic phase of a dispersion When combined With 
Water. In such preferred stripper compositions, the Water 
solubility of the ?rst solvent/coupler is greater than the Water 
solubility of the second solvent coupler and the Water 
solubility of the second solvent/coupler is greater than the 
Water solubility of the primary solvent. For eXample, the 
blend can contain about 1 to about 75 Wt. % of a ?rst ether 
alcohol solvent having a solubility in Water of less than 
about 5 Wt. % of the solvent, and about 1 to about 75 Wt. % 
of a second ether alcohol solvent/coupler having a solubility 
in Water of about 20 to about 100 Wt. % of the solvent 
coupler, and Wherein the vapor pressure of the blend is less 
than 1 mm-Hg. More preferably, the primary solvent has a 
Water solubility less than about 3 Wt. %, the second solvent/ 
coupler has a Water solubility of about 1 Wt. % to about 30 
Wt. %, and the ?rst solvent coupler has a Water solubility of 
about 50 Wt. % to about 100 Wt. %. Most preferably, the 
primary solvent has a Water solubility less than about 2 Wt. 
%, the second solvent/coupler has a Water solubility of about 
1 Wt. % to about 15 Wt. %, and the ?rst solvent coupler has 
a Water solubility of about 80 Wt. % to about 100 Wt. %. 
Preferably the overall combined amount of primary solvent 
and solvent/coupler materials eXceeds the Water solubility of 
the organic phase. This promotes formation of an inhomo 
geneous dispersion that is visibly haZy, cloudy or opaque. 
Preferred primary solvents in such compositions are phenyl 
ethers (e.g., an ethylene glycol or propylene glycol phenyl 
ether) and the preferred solvent/couplers are alkylene glycol 
alkyl ethers (e.g., an ethylene glycol or propylene glycol 
butyl ether). Stripper compositions of this subclass are 
described in more detail in copending US. patent applica 
tion Ser. No. 09/383,000 ?led Aug. 25, 1999, the disclosure 
of Which is incorporated by reference. 

[0019] Another useful subclass of stripper compositions 
for use in the invention involves concentrates containing a 
polar solvent that is denser than Water, and a suf?ciently loW 
level of cosolvent or surfactant so that upon miXing With 
Water a pseudo-stable aqueous dispersion forms Which Will 
phase-separate folloWing application to a surface. Such 
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concentrates are described in greater detail in co-pending 
application Ser. No. (Attorney Docket No. 103-1361.00), 
?led on even date hereWith, the disclosure of Which is 
incorporated herein by reference. This subclass of stripper 
compositions is particularly preferred for use in the present 
invention. 

[0020] Although no longer commercially available, an 
aqueous stripping agent concentrate previously sold in 
Canada as Fuller Formula 3100TM Super Concentrate (Fuller 
Brush, Quebec) could be used in the present invention, if 
employed at a dilution ratio not recommended in the product 
instructions. Fuller Formula 3100TM Super Concentrate is 
believed to have contained about 49% benZyl alcohol, 17% 
monoethanolamine, 10% sodium decyldiphenyl ether disul 
fonate and 24% Water. Dilution of the concentrate at a 1:20 
concentrate:Water ratio Was recommended on the product 
instructions. At that dilution ratio, the resulting mixture 
formed a stable single-phase solution. HoWever, if diluted at 
a suf?ciently larger concentrate:Water ratio (e.g., 1:10), the 
resulting miXture forms a pseudo-stable dispersion that Will 
undergo phase splitting When applied to a substrate and 
alloWed to stand for a feW minutes. A product knoWn as 
TWist and FillTM stripper concentrate from 3M can also be 
employed in the present invention. It preferably is used at a 
concentrate:Water dilution ratio of about 1:10 or more (e.g., 

1:5). 
[0021] The stripper composition can contain a variety of 
adjuvants to alter its performance or other properties before 
or after application to ?ooring. Useful adjuvants include 
defoamers, solvents, indicators and colorants. Although sur 
factants can also be added to the stripper composition, in 
general the use of excessive amounts of surfactants is not 
preferred, as they tend to make the composition form a 
homogeneous rather than an inhomogeneous composition. 
With this precaution in mind, the types and amounts of 
surfactants and other adjuvants Will be apparent to those 
skilled in the art. 

[0022] The UV curable ?oor ?nish composition can be 
applied to a ?oor using a variety of methods, including 
spraying, brushing, roll coating and ?ood coating. Mop or 
sponge application is preferred for coating vinyl composite 
tile ?oors. Typically the substrate should ?rst be cleaned and 
any loose debris removed. The composition should be 
applied and alloWed to level. In the case of compositions in 
the form of aqueous emulsions or dispersions, the applied 
composition preferably Will become substantially free of 
carrier liquid (e.g., Water or solvent) Within about 30 minutes 
after application. Such compositions do not have to become 
dry to the touch prior to curing, but instead can be cured 
While in a tacky or moist state. In the case of 100% solids 
compositions, the applied composition preferably Will 
remain ?uid until cured by ultraviolet light radiation. For 
applied compositions in the form of emulsions, dispersions 
or 100% solids compositions, curing can be carried out using 
stationary, portable or mobile UV curing equipment, With 
mobile equipment generally being preferred. Suitable equip 
ment is described, for eXample, in Japanese Published Patent 
Application (Kokai) No. 6-134381. Suf?cient ultraviolet 
light of a suitable spectral range should be applied to provide 
the desired degree cross-linking density and generate a hard, 
cured ?oor ?nish in a suitably brief period of time. 

[00233] Usually tWo or more coats (more preferably, three 
to siX coats) of the ?oor ?nish composition are diluted if 
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necessary With Water or another suitable solvent, applied and 
cured. If desired, different UV ?oor ?nish compositions can 
be employed in the various coats in order to optimiZe 
properties such as adhesion to the ?ooring substrate, ?oor 
?nish surface appearance or properties, Wear resistance, 
strippability, and other desired properties. In any event, each 
coat preferably Will have a cured coating thickness of about 
2.5 to about 75 micrometers, more preferably about 2.5 to 
about 20 micrometers, and the overall ?oor ?nish cured 
coating thickness preferably Will be about 5.0 to about 450 
micrometers, more preferably about 15 to about 120 
micrometers. 

[0024] The cured ?nish composition can thereafter receive 
normal maintenance until such time as it is desired to 
remove and reneW the ?nish. The ?nish can be stripped by 
optionally abrading it With a suitably mild abrasive (e.g., a 
green or black Scotch-BriteTM Floor Maintenance pad, or a 
High Productivity Pad, these being commercially available 
from 3M) and then applying one or more coats of the 
stripper composition in an amount sufficient to Wet the 
?nish. Preferably the stripper composition is applied the 
?oor ?nish by mopping. The stripper should be alloWed to 
stand for a suitable time (e.g., for a minute or more, and 
typically betWeen about 5 and about 40 minutes) While it 
diffuses through and softens the ?oor ?nish. Some UV-cured 
?oor ?nishes Will require stripper standing times of 20 to 30 
minutes or more in order for the stripper to diffuse suf? 
ciently into and suf?ciently soften the ?nish. Preferably the 
stripper composition is not alloWed to completely evaporate 
from the ?oor ?nish. After the ?nish softens suf?ciently, it 
can be removed using a variety of techniques. Removal Will 
be made easier by employing a conventional rotating pad 
?oor machine or portable automatic scrubbing machine. 
Suitable rotating pads are commercially available from 
several sources including Glit Microtron Abrasives Inc. and 
3M. Removal Will also be made easier if Water or a suitable 
detergent solution is applied to the softened ?nish. In any 
event, the softened ?oor ?nish can be removed from the 
?oor via mopping, vacuuming (e.g., Wet vacuuming), Wip 
ing or other knoWn techniques. The ?oor can be alloWed to 
dry and neW layers of the UV curable ?oor ?nish compo 
sition can be applied and cured to reneW the ?nish. 

[0025] The compositions of the invention can be sold in 
the form of a kit containing the UV curable ?oor ?nish 
composition and stripper composition in containers (e.g., 
separate containers) together With suitable directions for 
carrying out the methods of the invention. If desired, the UV 
curable ?oor ?nish composition can be packaged as a 
concentrate intended to be mixed With Water or another 
suitable solvent at about a 15-40% solids level prior to use. 
The stripper composition usually Will be packaged as a 
concentrate intended to be mixed With Water or another 
suitable solvent at about 5-30% by Weight prior to use. The 
kit can also contain undercoat materials (e.g., leveling 
coatings) that can be applied to the ?oor before application 
of the UV curable ?oor ?nish composition, and overcoat 
materials (e.g., Wax ?nishes) that can be applied atop the 
?nish. 

[0026] The invention is further illustrated in the folloWing 
non-limiting examples, in Which all parts and percentages 
are by Weight unless otherWise indicated. The folloWing 
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formulations and procedures Were employed in the 
examples: 

UV Curable Finish Compositions 

[0027] TWo Waterborne UV curable coating formulations 
Were prepared from the ingredients set out beloW in Table 1: 

TABLE 1 

Ingredient Finish A, Parts Finish B, Parts 

Viaktin TM VTE 6165 resin1 42.86 
Viaktin TM VTE 6169 resin2 42.86 
Irgacure 500 photoinitiator3 1.57 1.57 
Wax 325 polymer emulsion4 1.05 0.53 
Wax 43N polymer emulsion5 1.05 1.58 
PI-35 defoamers, 10% 0.1 0.1 
solution in Water 
FC-120 ?uorosurfactants, 0.05 0.05 
10% solution in Water 
Deionized Water 53.32 53.32 

1Aromatic urethane acrylate radiation curing resin, available from Vianova 
Resins GmbH & Co. KG 
2Aliphatic polyester urethane radiation curing resins, available from 
Vianova Resins GmbH & Co. KG 
3Available from Ciba Specialty Chemicals 
4Available from Emulsion Systems, Inc. 
5Available from Ultra Additives, Inc. 
6Available from 3M 

Diluted Stripper Compositions 

[0028] Aqueous solutions of the following stripper com 
positions Were diluted With deioniZed Water as shoWn: 

Stripper B1: Concentrate1 at 1:9 dilution (10% in Water) 
Stripper B2: Concentrate1 at 1:4 dilution (20% in Water) 
Stripper E1: Concentrate2 at 1:9 dilution (10% in Water) 
Stripper E2: Concentrate2 at 1:4 dilution (20% in Water) 
Stripper F1: Concentrate3 at 1:9 dilution (10% in Water) 
Stripper F2: Concentrate3 at 1:4 dilution (20% in Water) 

1Juggernaut TM stripper concentrate from Buckeye International, Inc. 
2Concentrate containing 59% softened Water, 6% sodium xylene sulfonate, 
4.5% potassium hydroxide, 10% monoethanolamine, 0.2% tetrasodium 
EDTA, 10% ethylene glycol phenyl ether and 0.05% ?uorosurfactant (FC 
129, 3M). 
3Concentrate containing 49% benzyl alcohol, 17% monoethanolamine, 
24% Water and 10% sodium decyldiphenyl ether disulfonate. 

Substrate Coating Procedure 

[0029] Black 150 mm square vinyl composite ?oor tiles 
from Armstrong Tile or from American Biltrite Limited Were 
coated With 4 coats or 6 coats of various UV curable ?nishes 
applied at a 20% solids level (equivalent to a coverage rate 
of 1.9 gm per coat). Each coat Was alloWed to air dry before 
application of the next coat. A control set of tiles Was coated 
With 4 coats or 6 coats of a Waterborne metal-catalyZed 

acrylic ?oor ?nish (Gemstar LaserTM, Ecolab Inc.), With 
each coat being alloWed to air dry before application of the 
next coat. Both the UV curable and control tiles Were passed 
through a UV curing apparatus containing an H bulb mer 
cury vapor lamp operated at 1.9 joule/sec per cm2 and 4.9 
meters per minute. The cured tiles Were alloWed to stand for 
at least 7 days, cut into 51 mm><51 mm square pieces and 
Weighed on an analytical balance. 
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Diffusion Rate Test Method 

[0030] A rubber O-ring having an inside diameter of about 
32 mm and a thickness of about 3 mm Was exposed to each 
of the Diluted Stripper Compositions shoWn above to verify 
that the O-ring Would not be attacked by the Diluted Stripper 
Compositions. The O-ring Was then placed in the middle of 
one of the coated tile square pieces and covered With a 50 
mm diameter by 38 mm high carbon steel cylinder having a 
Weight of 571 grams. A 6 mm central circular hole had been 
drilled through the central axis of the cylinder. The hole in 
the cylinder Was centered above the O-ring. Samples of 
various stripper compositions Were mixed With Water to 
form dispersions or solutions containing 20% active ingre 
dients. Using tWo runs, a 2 g portion of the tested dilute 
stripper composition Was placed in the hole and alloWed to 
contact the coated ?nish for 20 or 30 minutes. The cylinder 
Was then removed from the tile, excess stripper Was blotted 
aWay and the tile Was re-Weighed to determine the amount 
of the stripper composition that had diffused into the ?nish. 
The results Were recorded in gm/cm 2/sec. 

Strippability Evaluation Method 

[0031] The coated tile pieces Were exposed to various 
stripper compositions and evaluated to determine the ease or 
dif?culty of ?nish removal. The above-mentioned 50 mm 
diameter by 38 mm high carbon steel cylinder Was Wrapped 
With a green nonWoven pad (Scotch-BriteTM Floor Mainte 
nance Disc, 3M). When rolled over a coated tile, the cylinder 
exerted a pressure of 2.8 kPa and mimicked the pressure 
applied by a standard electric ?oor burnisher. The coated 
tiles Were placed on a level surface and ?ooded With a 
sufficient quantity of 10% or 20% aqueous solutions of 
various stripper compositions to form a 50 mm diameter 
circular pool on the surface of the coated tiles. The stripper 
compositions Were alloWed to remain on the coated tiles for 
10, 20 or 30 minute standing times. The cylinder Was then 
rolled 10 times over each tile. The tiles Were rinsed With tap 
Water, blotted dry and rated according to the folloWing scale: 

[0032] 1) No effect 

[0033] 
[0034] 
[0035] 4) Severe chemical attack on coating With 

onset of stripping 

2) Minimal chemical attack on coating 

3) Moderate chemical attack on coating 

[0036] 5) Incomplete strip (may strip completely in 
some areas, especially Where coating Was porous, but 
not in other areas. Finish is slightly soft or tacky) 

[0037] 6) Partial strip With softened ?nish in all areas 

[0038] 7) Complete strip. 
[0039] Ratings of 3 or greater Were regarded as indicating 
that the coating could be stripped using the selected stripper 
composition. 

EXAMPLE 1 

[0040] Using the Substrate Coating Procedure, Diffusion 
Rate Test Method and Strippability Evaluation Method set 
out above, various Diluted Stripper Compositions Were 
applied to 4 tile pieces coated With UV curable Finish A, 
alloWed to stand for 10 minutes and evaluated to determine 
the diffusion rate of the Diluted Stripper Composition 
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through the UV curable ?nish composition and the ease or 
dif?culty of ?nish removal. The results are set out beloW in 
Table 2. Stripper Composition F2 Was inhomogeneous and 
the remaining Stripper Compositions Were homogeneous. 

TABLE 2 

Stripper Diffusion Rate, gm/cmz/sec 
Strippability Evaluation 

Finish A 

Strippability 

4 Coats Finish A 6 Coats Finish A 

Diffusion Rate 10 2O 1O 2O 

Stripper 4 Coats 6 Coats Min. Min. Min. Min. 

B1 — — 1 1 1 1 

B2 3.1E — O7 5.3E — O7 1 1 1 1 

E1 — — 1 2 1 2 

E2 2.3E — O7 2.9E — O7 1 2 1 2 

F1 — — 4 4 4 4 

F2 9.1E — O7 8.6E — O7 4 4 4 3 

COMPARISON EXAMPLE 

[0041] Using the method of Example 1, the Diluted Strip 
per Compositions set out above Were applied to the control 
tiles (tiles coated With Gemstar LaserTM Waterborne metal 
catalyZed acrylic ?oor ?nish), and evaluated to determine 
the ease or difficulty of ?nish removal. The control tiles 
exhibited a strippability rating of 7 When exposed to the 
Diluted Stripper Compositions. HoWever, the control ?nish 
also exhibits substantially less durability and scratch resis 
tance than the UV curable ?nish of Example 1. 

EXAMPLE 2 

[0042] Using the method of Example I, but using 10, 20, 
and 30 minute standing times, the Diluted Stripper Compo 
sitions used in Example 1 Were applied to tiles coated With 
UV curable Finish B and evaluated to determine the diffu 
sion rate of the Diluted Stripper Composition through the 
UV curable ?nish composition and the ease or dif?culty of 
?nish removal. The results are set out beloW in Table 3. 

TABLE 3 

Stripper Diffusion Rate, gm/cmz/sec 
Strippability Evaluation 

Finish B 

Strippability 

4 Coats Finish B 6 Coats Finish B 

Diffusion Rate 10 2O 1O 2O 3O 

Stripper 4 Coats 6 Coats Min. Min. Min. Min. Min. 

B1 — — 2 2 2 2 — 

B2 7.0E — O7 3.7E — O7 2 2 2 2 2 
E1 — — 2 2 2 2 — 

E2 3.3E — O7 4.4E — O7 2 2 2 2 2 
F1 — — 2 2 2 2 — 

F2 1.7E — O6 1.9E — O6 2 7 2 2 6 

[0043] Finish B Was more dif?cult to strip than Finish A, 
especially When more coats had been applied to the tiles. 
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However, by using longer standing times, satisfactory strip 
pability ratings could be obtained using Stripper F2. 

[0044] A plot of the observed Strip Agent diffusion rates 
and strippability ratings for Examples 1 and 2 shoWed a 
good correlation betWeen diffusion rate and strippability 
rating. In general, diffusion rates above about 7x10-7 
gm/cm2/sec yielded strippability ratings of 3 or more, pro 
vided that a suf?ciently long standing time Was employed. 

[0045] Various modi?cations and alterations of this inven 
tion Will be apparent to those skilled in the art Without 
departing from the scope and spirit of this invention. It 
should be understood that this invention is not limited to the 
illustrative embodiments set forth above. 

We claim: 
1. A method for removing a UV cured ?oor ?nish from a 

?oor, comprising the steps of applying to the cured ?nish a 
stripper composition containing at least one polar solvent, 
alloWing the stripper composition to contact the ?nish for 
sufficient time to soften the ?nish, and removing the soft 
ened ?nish from the ?oor by mopping, vacuuming, mild 
abrasion or other measures that do not remove substantial 
portions of the ?oor. 

2. A method according to claim 1, Wherein the stripper 
composition forms a haZy or cloudy dispersion prior to 
application to the ?oor. 

3. A method according to claim 1, Wherein the polar 
solvent is denser than Water. 

4. A method according to claim 2, Wherein the polar 
solvent comprises benZyl alcohol. 

5. A method according to claim 1, Wherein the stripper 
composition has a diffusion rate through the cured ?nish 
greater than about 7><10_7 g/cm2/sec. 

6. A method according to claim 1, Wherein the stripper 
composition has a diffusion rate through the cured ?nish of 
greater than about 1><10_6 g/cm2/sec. 

7. A method according to claim 1, Wherein the stripper 
composition comprised about 10 Wt. % to about 40 Wt. % 
Water-soluble glycol ether, about 1 Wt. % to about 40 Wt. % 
alkali or alkanolamine, about 1 Wt. % to about 20 Wt. % 
surfactant. 

8. A method according to claim 1, Wherein the stripper 
composition comprised a blend of primary solvent, ?rst 
solvent/coupler and second solvent/coupler that together 
form the organic phase of a dispersion When combined With 
Water, Wherein the Water solubility of the ?rst solvent/ 
coupler is greater than the Water solubility of the second 
solvent coupler and the Water solubility of the second 
solvent/coupler is greater than the Water solubility of the 
primary solvent. 

9. A method according to claim 8, Wherein the blend 
comprised about 1 to about 75 Wt. % of a ?rst ether alcohol 
solvent having a solubility in Water of less than about 5 Wt. 
% of the solvent, and about 1 to about 75 Wt. % of a second 
ether alcohol solvent/coupler having a solubility in Water of 
about 20 to about 100 Wt. % of the solvent coupler, and 
Wherein the vapor pressure of the blend Was less than 1 
mm-Hg. 

10. Amethod according to claim 1, Wherein the ultraviolet 
light cured ?oor ?nish comprised a Waterborne acrylate, 
urethane or urethane acrylate. 

11. A strippable ?oor ?nish kit comprising a UV curable 
?oor ?nish composition and an inhomogeneous stripper 
composition containing at least one polar solvent. 
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12. A kit according to claim 11, Wherein the ?oor ?nish 
composition is an emulsion comprising a ?oWable mixture 
of polymer forming components and Water. 

13. A kit according to claim 12, Wherein the ?oor ?nish 
composition comprises a Waterborne acrylate, urethane or 
urethane acrylate. 

14. A kit according to claim 11, Wherein the ?oor ?nish 
composition comprises one or more UV curable polymer 
forming components, one or more alkali soluble resins, and 
a photoinitiator. 

15. Akit according to claim 14, Wherein the alkali soluble 
resin comprises a polycarboXylic acid homopolymer, 
copolymer or miXture thereof, or a rosin ester. 

16. A kit according to claim 11, Wherein the ?oor ?nish 
composition comprises tWo or more acrylate polymer form 
ing components of different molecular Weights present in 
amounts suf?cient so that the uncured composition has a 
viscosity betWeen about 2 centipoise and about 1,500 cen 
tipoise at 25° C. 

17. A kit according to claim 11, Wherein the ?oor ?nish 
composition comprises about 50 Wt. % to about 99.9 Wt. % 
polymer forming components and about 0.1 Wt. % to about 
15 Wt. % photoinitiator, based on the total Weight of solids 
in the composition. 

18. Akit according to claim 11, Wherein the polar solvent 
is denser than Water. 

19. Akit according to claim 11, Wherein the polar solvent 
comprises benZyl alcohol. 

20. A kit according to claim 11, Wherein the Wherein the 
stripper composition has a diffusion rate through the cured 
?nish greater than about 7><10_7 g/cm2/sec. 

21. A kit according to claim 11, Wherein the stripper 
composition has a diffusion rate through the cured ?nish of 
greater than about 1><10_6 g/cm2/sec. 

22. A kit according to claim 11, Wherein the stripper 
composition comprised about 10 Wt. % to about 40 Wt. % 
Water-soluble glycol ether, about 1 Wt. % to about 40 Wt. % 
alkali or alkanolamine, about 1 Wt. % to about 20 Wt. % 
surfactant. 

23. A kit according to claim 11, Wherein the stripper 
composition comprised a blend of primary solvent, ?rst 
solvent/coupler and second solvent/coupler that together 
form the organic phase of a dispersion When combined With 
Water, Wherein the Water solubility of the ?rst solvent/ 
coupler is greater than the Water solubility of the second 
solvent coupler and the Water solubility of the second 
solvent/coupler is greater than the Water solubility of the 
primary solvent. 

24. A kit according to claim 23, Wherein the blend 
comprised about 1 to about 75 Wt. % of a ?rst ether alcohol 
solvent having a solubility in Water of less than about 5 Wt. 
% of the solvent, and about 1 to about 75 Wt. % of a second 
ether alcohol solvent/coupler having a solubility in Water of 
about 20 to about 100 Wt. % of the solvent coupler, and 
Wherein the vapor pressure of the blend Was less than 1 
mm-Hg. 

25. A kit according to claim 11, Wherein the ?oor ?nish 
composition is packaged as a concentrate intended to be 
miXed With Water or another suitable solvent at about a 15 



US 2003/0032571 A1 

to 40% solids level prior to use and the stripper composition 
is packaged as a concentrate intended to be mixed With Water 
or another suitable solvent at about 5-30% by Weight prior 
to use. 

26. A ?oor coated With a UV cured ?oor ?nish covered 
With an inhomogeneous stripper composition containing at 
least one polar solvent, Wherein the stripper composition 
softens the ?oor ?nish and permits removal thereof. 

27. Acoated ?oor according to claim 26, Wherein the ?oor 
?nish composition comprised an acrylate, urethane or ure 
thane acrylate and the polar solvent is denser than Water. 

28. A coated ?oor according to claim 27, Wherein the 
stripper composition formed a haZy or cloudy dispersion 
prior to application to the ?oor, and the polar solvent 
comprises benZyl alcohol. 
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29. Acoated ?oor according to claim 26, Wherein the ?oor 
?nish composition comprised one or more UV curable 
polymer forming components, one or more alkali soluble 
resins, and a photoinitiator. 

30. Acoated ?oor according to claim 26, Wherein the ?oor 
?nish composition comprised tWo or more acrylate polymer 
forming components of different molecular Weights present 
in amounts suf?cient so that the uncured composition had a 
viscosity betWeen about 2 centipoise and about 1,500 cen 
tipoise at 25° C. 

31. A coated ?oor according to claim 26, Wherein the 
stripper composition has a diffusion rate through the cured 
?nish of at least about 1><10—6 g/cm2/sec. 


