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havi ng compositions are milky in the wet state, this permanent entrapment of water can
cause the resultant films to appear milky or streaked.

EP 313 179 A2 (Bogdany) discloses a modified latex composition having
improved adhesion and drying rates. The modification is the addition of an
aromatic or alkyl substituted aromatic polyisocyanate to the latex shortly before
application of the composition to the substrate. Such composition is useful for
forming a coating on a primary carpet substrate, or for other adhesive applications.

A significant drawback to Bogdany is the short pot life of the modified latex
composition. Bogdany teaches that the polyisocyanate should be added just before
application of the composition to an appropriate substrate in order to control the
increase in viscosity of the resulting composition. This is due primarily to the well-
known propensity of isocyanates to react prematurely with the latex, and to “gel
out” while still in the container.

What is desired, then, is an one-pack, storage-stable latex composition having
improved drying speed.
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to the latex of the present invention pnor to addition of the pendant side chains.
“Crosslinkable” and “crosslinking” refer to the formation of new chemical bonds
between existing polymer chains, and “curing” refers to the crosslinking polymers
after application to the substrate. “Storage-stable” refers to a composition wherein
the reactive components do not substantially crosslink within the storage container
itself, even after prolonged storage. “Pot life” or “shelf life” refers to the period of
time a composition is storage-stable. “Two-pack” or “two-component” refers to
coating compositions (or systems) wherein the components are stored separately,
then are mixed together just before use; on the other hand, “one-pack” or “one-
component” refers to coating compositions wherein the components are stored in
one container. Ranges specified are to be read as inclusive, unless specifically
identified otherwise.

In the present invention, the precursor latex compositions of the present
invention include but are not limited to: acrylic emulsions, vinyl addition
emulsions, polyurethane emulsions, styrene butadiene emulsions, alkyd emulsions,
epoxy emulsions, polyether emulsions, polyester emulsions, polyurea emulsions,
and combinations thereof (e.g. acrylic/ polyurethane hybrid emulsion or blend).
These polymers may be single or multi-staged latex particles. Multi-staged latex
particles will comprise at least two mutually incompatible copolymers having any of
a number of morphological configurations, for example: core/shell; core/shell
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carbodiimides, isocyanates, epoxies, epoxysilanes, aminoplasts, and oxazoline. Such
compounds include but are not limited to: 1-aziridinepropanoic acid, 2-methyl, 2-
ethyl-2-[3-(2-methyl-1-aziridinyl)-1-oxopropoxylmethyl]-1,3propanediylester, octyl
isocyanate, and glycidoxypropyl(trimethoxysilane). It is preferred to use materials
that are easily incorporated into the emulsion such as epoxysilanes, carbodiimides
and aziridines.

The side chains are added to the precursor latex using methods known to
those skilled in the art. The simplest method is to blend an appropriate amount of
the side chain functionality with the appropriate amount of precursor latex with
stirring, and then allow the mixture to react for a period of time, typically 24 - 48
hours. Depending on the type of side chain functionality being attached, and the
particular use for the resultant latex, the side chain functional group will be added to
the precursor latex in an amount between 1 and 20 wt%, based on the total weight of
the polymer, preferably between 2.5 and 10%.
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For those compositions which are to undergo radiation curing, the
composition may optionally contain an ultraviolet photoinitiator. Such a
photoinitiator would generally be used in an amount between 0.2 to 1.0 wt%, based
on the total weight of non-volatiles. For those compositions which are to undergo
heat curing, the composition may optionally contain a thermal initiator. Such a
thermal initiator would generally be used in an amount between 0.5 to 2.0 wt%,

-based on the total weight of non-volatiles.

Other optional components that can be included in this invention include but are
not limited to: co-solvents, pigments, fillers, dispersants, wetting agents, waxes,
coalescents, rheology modifiers, thickeners, drying retardants, anti-foam agents, UV
absorbers, UV initiators, antioxidants, biocides, and stabilizers. These optional
components (as desired) may be added in any order of addition which does not cause
an incompatibility between components. Components which do not dissolve in the
aqueous carrier (such as pigments and fillers) can be dispersed in the latex or an
aqueous carrier or co-solvent using a high shear mixer. The pH of the composition can
be adjusted by adding an acid or a base, with agitation. Examples of base include, but
are not limited to ammonia, diethylamine, triethylamine, dimethylethanolamine,
triethanolamine, sodium hydroxide, potassium hydroxide, and sodium acetate.
Exampiles of acids include, but are not limited to acetic acid, formic acid, hydrochloric
acid, nitric acid, and toluene sulfonic acid.

The compositions of the present invention can be used to provide coatings on
suitable substrates such as wood and reconstituted wood products, concrete, asphalt,



provide stability, as well as to control particle size. Conventional
surfactants include anionic or nonionic enulsifiers or their conbination.
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Latex D is HYCAR® 2671, a self-crosslinkable acrylic emulsion available from

B F Goodrich (Cleveland, Ohio).

Latex E is a radiation-curable acrylic emulsion, formed by making a two stage
polymer of overall composition 48 wt% butyl acrylate, 24 wt% styrene, 25.5 wt%
methacrylic acid, and 2.5% allyl methacrylate, neutralizing 15% of the acid
equivalents with ammonium hydroxide, adding an amount of glycidyl methacrylate
corresponding to 74 mole percent of the acid, and reacting at about 80 °C until
essentially all the glycidyl methacrylate has reacted. The resulting latex had a solids
content of 40.2 wt%, a methacrylate equivalent weight of 592 based on dry polymer
(for UV curing), and an acid number of 58 based on dry polymer.

For each sample tested, approximately 3 grams (g) of sample was placed in a
tared aluminum weighing pan, and allowed to dry at 77 °C and 50% relative
humidity (“RH"”). Weight measurements of the samples were taken at timed
intervals. Each example was equilibrated at least 3 days prior to testing.
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tested, approximately 3 grans (g) of sanple was placed in A

FORMULATION (% solids)

Time (hr) 1-A 1-B 1-C
0.0 40.0 40.0 40.0
0.08 40.2 4.02 40.2
0.17 40.3 404 404
0.33 40.7 40.7 40.8
0.50 41.1 412 41.3
0.83 41.8 42.0 42.1
1.00 423 425 42.7
1.50 435 440 442
2.00 44.8 455 458
3.00 47.6 48.7 492
4.08 511 525 53.5
5.00 54.9 56.8 589
6.00 - 59.6 62.3 65.3
7.00 64.3 68.0 72.1

9.68 81.3 86.7 91.5




tared al um num wei ghing pan, and allowed to dry at 77 [err] C and 50%
relative humdity ("RH'). Weight neasurenents of the sanples were taken at
timed intervals. Each exanple was equilibrated at | east 3 days prior to
testing. - 6- These
exanpl es are presented to illustrate further various aspects of the present
i nvention, but are not intended to limt the scope of the invention in any

respect. | c e AGEW | i i i.qQnal

| socyanat e Lat ex Ex\%g@qgg’n%ac}%%@g‘égll ir\l/gcf&tfgp 8%%&5&%& XP7063 (a
pol yi socyanat e dvabk abwas tompabay sgaihsiLateil + sbtyl ocyeatasyl vani a) . The
formul ations for the.test sanples are presented in the tahle bel ow

1- A 1-B 1-C Latdex A (g) 2-B 45.5
45.5 45.5 rsocyanat e (0] 0.5
1.0 Hl erIr“TtE)x g 8 4. 645'5 gzgs 6.1

% Sol i ds @otyd Isocyanate4g) 0 0 40.0 0.25 %

| socyanat e OH,0 (g 2.5 4% 0 3.1The test results,

shown bel ow, i ndicat - roved the
dryi ng speed of the | afdolidsfter nmore than 94B8urs of 40Ping, Sanple 1-B

(2.5% i socyanate) had %@ﬁlﬁ’ogoiﬁﬂét er than ganple 1-Aygno isocyanate),
and Sanmple 1-C (5% i i anple 1-A

E_OENULATI ON (% sgid tQSt) r(?sults, shown4lbg18xp, Hﬁiléﬂé )dzﬂitae 4aition o&t&e&soc}’aﬁate

0.08 impyoged the drying speed of the latexQ After more than 11 hours of dyying, Sampl0. 3
28 g 2-B#5% isocy&nSaae) had driecz ?6?‘% faster thanjf‘%ngple 2-A {no iﬁ%yénate).
0.83 41. 8 42. 0 RNAJLATION (% i 1.00 42. 3
42.5 42.7 Time (hr) 1.502.4  43.5 2.B 44.0 44.2
2.00 44.8 50> Zgﬁ 2 200
0.08 40.2 40.1
1.00 41.7 41.8
2.00 + 43.7 44.0
2.88 45.9 46.4
4.03 49.1 49.9
5.00 52.1 53.2
6.08 55.9 57.4
7.00 60.0 61.9
7.90 64.5 67.2
9.77 74.9 793
11.52 84.9 90.1
11.75 86.3 91.2

Example 3: Acrylic with Epoxysilane
Latex A was compared against Latex A + glycidoxypropyl(trimethoxysilane).

3-A 3-B 3-C
Latex A (g) 45.5 45.5 45.5
Epoxysilane (g) 0 1.0 20
H20 (g) 46 6.1 7.6
% Solids 40.0 40.0 40.0

% Epoxysilane 0 5.0 10.0




3. 00 47.6 48.7 49. 2 4.08 51.1

52.5 53.5 5. 00 54.9 56. 8

58.9 6. 00 59. 6 62.3 65. 3

7.00 64. 3 68.0 72.1 9.68 81.3
86. 7 91.5 ' -8- -7-

Exanple 2: Acrylic with Mnofunctional |socyana t.ex A wa

conpar ed aga| nsThe testresnlts, fown belops jagdigate that tThe addition o?the epoxysilane
aﬁro@ed the drying speed le®tiglafex( gAfter more than 9 hours dfdr¥ying, Sample?2. 75

Oct | 1soc
y 3/ B{5% epoxysxlane) had dged16-20% faster than Sample 3-A (nozfd)oag'sﬁaxle? zfxg% 0

% OCt yl | S%M?I@Q -€ (10% epoxysil&éhe) had dried 3@62% faster thaﬁf&mplsetB -Aesul ts, shown
bel ow, indicate that_the addition of the |socyvanate inproved the dry| ng
speed of the |atex. After nore thd&iORN ATION (Firsplids Sanple 2-B (2. 5%
| socyanate) had driedrimé8uf ast e3-A han San$>lBe 2-A (r&a(?l socyanate).
FORMULATI ON (% sol i 57 Te ) 2- A 2-B
0.0 40. 0 0.0 40.0 40.0 405 40. 2
40. 1 0.37 00 41.0 41.7 413 414 .8
2.00 43.7 44, 42088 45.9
46. 4 1'9,8. 03 4338 49.1 44.6 529. 9
5. 00 52.1 2.92 53. 46.0 474 4%3 08 55. 9
57.4 7300 2 60.0 503 561. 9
7.90 64.5 373 67.%82 >

4.58 50.7 53.6 55.8

5.58 53.8 58.0 61.7

6.53 574 63.1 68.6

7.55 615 69.4 77.0

9.15 68.9 80.1 90.0

Example 4: Polyurethane Dispersion with Multifunctional Isocyanate
Latex B was compared against Latex B + BAYHYDROL® XP7063.

4-A 4-B
Latex B (g) 50.0 50.0
Isocyanate {(g) 0 0.44
H20 (g) 0 0.8
% Solids 35.0 35.0
% Isocyanate 0 25

The test results, shown below, indicate that the addition of the isocyanate
improved the drying speed of the latex. After more than 9 hours of drying, Sample
4-B (2.5% isocyanate) had dried 5.14% faster than Sample 1-A (no isocyanate).



9.77
90.1
Exanple 3: Acrylic

74.9

79.3
11.75
wi th Epoxysil ane

86. 3

11.52

91. 2

Latex A was conpared agai nst

Latex A + gl ycidoxypropyl (trinethoxysil ane).
3-B 3-C

84.9

3-A -9- Latex A (09) 45. 5
45.5 45.5 Epoxysi | ane (q) 0] 1.0

g/ - gm - H[ ez OTO (9) pgkmi-&rlgN »1%6 solifis)1 7.6

0 I ds R - %
Epoxysi | ane Thme (o) &0 A % iB The test
results, shown bel ow, | ndi&&t e that tﬁéoaddl ti on o?sphe epoxysi | ane

inproved t he dryi ng speed

d7 the | ategggAfter nore3sBan 9 hours of drying,

Sanpl e 3-B (5% epoxysilane) had dri ed . 26% f ast eg bhan Sampl e 3-A (no
epoxysi |l ane), and Sanpl e &8 (10% epo i | ane) had %‘ I ed 30.62% faster than
%arrpl ((ah3; A 3 A 2.92 39.3 FORMULATI 8N7( % sol i ds)

I me r - -B 3-C 0.0
40.0 40.0 7% 409 0. 5741 41.0 41.3
4211. 4 1.88 4.58 43. 8424 44.6 432 45.0

.92 46. 0 3 3.73 48. 2
50. 3 51.7 AS él 4.58 43 7 455 53.6 55. 8
5.58 53. 8 5353 463. 7 47.8 6. 53 57. 4
63.1 68. 6 7.55 61. 550.7 69. 4 77.0
9.15 68. 9 o1 3%’.6 0 >

Di spersion with Miltifunctdbnal | socyé%ét e

5Eéarrpl e 4: Pol yurethane

Example 5: Acrylic with Epoxysilane and Coalescent

Latex A was compared against Latex A + glycidoxypropyl(trimethoxysilane)
+ ethylene glycol monobutyl ether (coalescent).

5-A 5-B* 5-C**
Latex A (g) 27.2 24.8 45.5
Epoxysilane (g) 0 11 2.0
HyO (g) 27 4.1 7.6
Ethylene glycol 1.2 1.2 2.0
monobutyl ether (g}
% Solids 40.0 40.0 40.0
% Epoxysilane 0 5.0 10.0

*Polymer + epoxysilane was aged 7 days prior to addition of coalescent

**Epoxysilane added at time of formulation, after coalescent

The test results, shown below, indicate that the addition of the epoxysilane
improved the drying speed of the coalesced latex (the coalescent may be added
either prior to or following the epoxysilane modification). ‘After 10 hours of drying,
Sample 5-B (5% epoxysilane, with coalescent added after the epoxysilane
modification) had dried 4.65% faster than Sample 5-A (no epoxysilane), and Sample
5-C (10% epoxysilane, with coalescent prior to the epoxysilane modification) had
dried 4.41% faster than Sample 5-A.



Lat ex B was conpared agai nst Latex B + BAYHYDROL XP7063.

4- A 4-B Latex B (g) 50.0 50.0

| socyanate (Q) 0 0. 44 Herr]O (9

0 0.8 % Sol i ds 35.0 35

% | socyanat e 0 2.5 10 The test results, shown

bel ow, indicate that_the addition of the isacyanate {nproved t he drying
speed of the latex. After nore t haBEORMULATHINA% selidslSanpl e 4-B (2. 5%

i socyarate) had dri edTomk4AYr) ast ers-Ahan Sanm®-B 1- A (né-Csocyanate).
FORMULATI ON (% sol i d57 ) ) Z-A

4-B 800 385 35. On%g(g*n 3?? 0

0.57 35.8 0.50 35.394 39.6 397 88 37.7
38.0 92 39.3 7

3.73 40.9 1%0 41.4:9'3 40.7 403j958 42. 4
43.2 15058 413 44.3419 4245, 5

6. 53 46. 3 9. 03 47.8 ¢ 433 43% 55 48. 6
50. 7 15 52.5 46%5

Exanple 5: Acrylic wit h3@§oxy5| | af®-lind coaldSdtent Latex A was
conpar ed agai nst Latex &83 gl yci datgypr opy! (t49i1met hoxydgl7ane) + et hyl ene

gl ycol nonobutyl ether alescent
5-A 5- B S St Lat A (g) 24 27.2
24. 8 45.5 6.00 Epoxysﬁ?l@ane (g) 59.6 61@® 1.1
2.0 Herr]O 1 7.6
Et hyl ene gl ycol Vo 1.2 64.6 1.2 5667 2.68'Zb

8.10 72.8 74.7 77.1

9.00 . 790 814 82.7

9.90 83.5 87.2 87.2

10.00° 83.9 87.8 87.6

Example 6: Vinyl Acetate with Epoxysilane
Latex C was compared against Latex C + glycidoxypropyl(trimethoxysilane).

6-A 6-B 6-C
Latex C (g) 40.0 200 20.0
Epoxysilane (g) 0 0.55 1.1
H20O (g) 15.7 8.7 9.5
% Solids 40.0 38.5 38.5
% Epoxysilane 0 5.0 10.0

The test results, shown below, indicate that the addition of the epoxysilane
improved the drying speed of the latex. After 10 hours of drying, Sample 6-B (5%
epoxysilane) had dried 3.81% faster than Sample 6-A (no epoxysilane), and Sample
6-C (10% epoxysilane) had dried 5.77% faster than Sample 6-A.



nonobutyl ether (Q) % Sol i ds 40.0 40.0

40. 0 % Epoxysi | ane 0 5.0 10.0
*Pol ymer + epoxysilane was aged 7 days prior to addition of coal escent
**Epoxysi | ane added at time of fornul atl on after coal escent . The

test results, shown bel ow, indicate that Ithe addition of the epoxysi | ane

i nproved the drying .s.p.e.e.d_.oi_Lh.e._c.an_%.aed_La.Le.x_.(.J_h.e_c;an_escent may be
added either prior to or foll ow ngFORMBIATHINAKesolidk)f i cati on). After 10
hours of drying, SanpTéme{BrY 5% epakysi ! anes-BVIth coaB&'Scent added after
the epoxysilane nodiTT Cg[d on) nad rd [0 gur:n aster %n Sanpl e 5-A (no
epoxysi | ane), and Sanpl e€™5-C (10% poxysil a wth c 1escent pr| or to the
epoxysi | ane nodi ficati ofpOhad dri e®.HU. 41% f datler t han4%anpl e 5- A

-10- MULATI (% sol Ti me
(hr) 5- A 5-1190 41§OR 420 493 38.5
38.5 38.5 1.50 43%9. 4 442 39.6 39.7
1.00 40. 3 2.040.7 444 40 9 450 459 1.50 41. 3
41.9 42.1 3 2.6 43.3 43. 6
3.03 45. 0 3.035 g 263 46. 2 183 491 3 g3 48. 2
49. 1 49. 7 3.83 50030 5153. 1 534 54.5 55. 4
6. 00 57.8 9.6 61.0 7.07 64. 6
66. 7 69. 0 5.00 85$0 57575 g 606 7,477 77.1
9. 00 79.0 6.081. 4 60.6 82.7 63.1 67.6 9.90 83.5
87.2 87.2 707 19,00 71483 9 87.8 87.6

Exanpl e 6: Vinyl Acetat eovmth Epoxysi | ane Lat exWCsvvas conpar ed
agai nst Latex C + glyci&dRypr opyI (6J2l met hox$8Pl ane). 86.8

9.00 83.8 89.3 93.0
9.90 91.0 94.9 96.9
10.00 91.8 95.3 97.1

Example 7: Acrylic with Multifunctional Carbodiimide

Latex D was compared against Latex D + UCARLINKXL® 29SE (an aliphatic
carbodiimide available from Union Carbide Co.; Danbury, Connecticut).

7-A 7-B
Latex D (g) 40.0 40.0
Carbodiimide (g) 0 2.08
PM Acetate (g) 0.95 0.0
H0 (g) 5.3 6.5
% Solids 45.0 45.0
% PM Acetate 2.1 2.1
% Carbodiimide 0 5.0

The test results, shown below, indicate that the addition of the carbodiimide
improved the drying speed of the latex. After more than 10 hours of drying, Sample
7-B (5% carbodiimide) had dried 5% faster than Sample 7-A (no carbodiimide).



6- A 6- B 6-C Latex C (Qg) 40.0
20.0 20.0 Epoxysi | ane (Q) 0 0. 55
1.1 Herr]O (9) 15. 7 8.7 9.5
% Sol i ds 40.0 38.5 38.5 %
Epoxysi | ane 0 5.0 12- 10.0 The test results,
shown below, indicate that the addition of the epoxysilane inproved the
drying speed of the |afex. ATter I ORNISLATION (% %oigayPr € 6-B (5%
epoxysi |l ane) had dried 81%(f ster trnaR Sanpre o-4 gno epoxysilane), and
Sanpl e 6-C (10% epoxysiﬁﬂﬂf_"ﬂd drio VATAV/ i as.r..ﬂha.n.ﬁarrpl e 6-A
FORMULATI ON (% sol i ds) 0.0 HW5fe (hr) 45-0 6- B
6-C 0.0 40.0 40.0 40.0
0. 50 40.9 41(.)'17 41.4§'4 454 1.00 41.9
42.2 42. 7 050 1.50 461  43.1 462 43.6 44,2
2.03 44. 4 4500 4.0 47.2 3.03 46. 9
48. 0 49.1 3.83 50. 3 51.7 53.4
5. 00 55. 6 5708 é8:% 494 6. 00 60. 6
63.1 67.6 3.05 7.0751.9 67.7 52.1 71.4 77.5
8. 10 76. 2 80 8 9. 00 83.8
89. 3 93.0 182 g g0 91.0 °7-8 94. 9 96. 9
10. 00 91.8 @853 625 1 64.7 Exampl e 7:
Acrylic with Multifuncti o;&{zo Car bodi i '@9%‘3 La?gﬁ D was conpared
agai nst Latex D + UCARLI N 29SE (an "ali phatic carbodiim de available from
Uni on Carbi de Co.; Danbury89&onnecti cd#)s. 77.7

10.60 82.1 86.2

Example 8: Acrylic with Aziridine

Latex D was compared against Latex D'+ 1-aziridine propanoic acid, 2-
methyl, 2-ethyl-2-{3-(2-methyl-1-aziridinyl)-1-oxopropoxyl-methyll-
1,3propanediylester (8-A) or Latex D + Ethylene glycol monopropyl ether (8-B).

8-A 8-B

Latex D (g) 40.0 40.0

Aziridine (g) 0 1.22
Ethylene glycol 0.18 0.0

monopropyl ether (g)

H,0 (g) 6.45 7.72

% Solids 44.6 44.6

% Ethylene glycol 0.4 04

monopropyl ether

% Aziridine 0 5.0

The test results, shown below, indicate that the addition of the aziridine
improved the drying speed of the latex. After more than 10 hours of drying, Sample
8-B (5% aziridine) had dried 11.86% faster than Sample 8-A (no aziridine).



7-A 7-B Latex D (Qg) 40.0

40. 0 Car bodii mde (g) 2.08

PM Acetate (Q) 0. 95 0.0 Herr]O (9
5.3 6.5 % Sol i ds 45.0

45.0 % PM Acet at e 13- 2.1 2.1

% Car bodi i m de 0 5.0 The test results,
shown bel ow, i ndicate trat—the—addrttT + Imde i nproved the
drying speed of the latex. Affer nofred I,Agfg FLd-é!ryi ng, Sanmple 7-B
(5% car bodi i mi de) had dy e 8 ar bodi i i de).

49kl ds)

-12- 0.0 FORMELATI ON (%
Time (hr) 7- A 7-B 0.0 45.0
45. 0 0. #A7 4304 45.045 4
0. 50 46. 1 0.50 46. 2 45.8 45.91. 00 47. 2
47. 2 2. 4 49. 4
3.05 51.9 01000 52.1 489 47'14. 82 57.0
57.8 6. 2500 42.45 49.464. 7
8. 00 69. 2 73.1 2. 52.58. 93 74. 3
77.7 10.36%5 58%. 1 86. 2
Exampl e 8: Acrylic with Azi4$%i ne 57Bat ex D wasS®8npared agai nst Lat ex
D + 1-aziridine propanoi c g&ds, 2- nethyh, 66.7
2-ethyl -2-[3-(2-nethyl -1- aéi'dd_di nyl ) - 1-6%§opr opoxyl 21; hyl ] -
1, 3propanedi yl ester (8-A) atex D + hyl ene gl ytot’ nonopropyl et her
(8-B). 8.93 724 886 8-B

10.60 784 87.7

Example 9: UV-curable Acrylic with Epoxysilane

Latex E was compared against Latex E + glycidoxypropyl(trimethoxysilane).

9-A 9-B 9-C
Latex E (g) 25.0 50.0 50.0
Epoxysilane (g) 0 0.61 1.01
H20 (g) 1.6 43 49
% Solids 38.0 38.0 38.0
% Epoxysilane 0 3.0 5.0

The test results, shown below, indicate that the addition of the epoxysilane
improved the drying speed of the latex. After more than 10 hours of drying, Sample
9-B (3% epoxysilane) had dried 4% faster than Sample 9-A (no epoxysilane), and
Sample 5-C (5% epoxysilane) had dried 7.24% faster than Sample 9-A.



Latex D (g) 40. 0 40. 0 Aziridine (g)
0 0.18

1.22 Et hyl ene gl ycol .
0.0 nmonopr opyl ether (Qg) Herr]O (9
6. 45 7.72 % Sol i ds 44. 6 44. 6
% Et hyl ene gl ycol 0.4 140 4 nmonopr opyl et her
% Azi ri di ne 0 5.0 The test results, shown

bel ow, i ndicate that—-he—adeiti-er—et—the—azitriedire—rproved-t he drying
speed of the latex. After nore t haHORMULATIQN (% g0l Sanpl e 8-B (5%
aziridine) had dried Tim@d¥g)¥ ast e®-Ahan Sa%—ﬁ 8-A (n8-Gziri dine).

- 13- 50 of (% SoT3as)
Time (hr) 8- A P Sctg 0 44. 6
44. 6 09517 361 45.0 381 385l 0
0. 50 45. 8 0.10 45. Bg.2 38.3 38.90 46. 9
47. 1 .00 49. 4 9.4
3. 05 52. 3 190" 5, 403 40.5 B&5 57.8
58.9 16845 420 63.3 423 4668 7
8.00 68. 9 77. 72. 4
80. 6 308 60 || A58 g 4463 847,
Exanple 9: UV-curable A3#6Zlic w tH7Epoxysi | dbd 48t3ex E was conpared
agai nst Latex E + glyci ypropyl (shrg met hoxyaid ane) .
9-A 9-B §g§ 6214 ?eéx E (9) >4.4 25.0
50. 0 50. 0 5.90 Ep®#ysi | ane gy 98.7 0.61
1.01 6.50 58.8 60.8 62.2

7.03 61.6 64.0 65.6

7.73 65.7 69.0 70.3

8.22 68.7 72.3 739

8.72 72.1 75.2 77.7

9.95 76.6 79.7 82.3

10.28 77.3- 80.4 82.9




Herr] O (g) 1.6 4.3 4.9 \O%So\lids
38.0 38.0 38.0 % Epoxysi | ane

3.0 5.0 The test results, shown bel ow, %H&B&Q

addi ti on of the epoxysilane inproved tha drying speed o

nore than 10 hours of drying, Sanple 9- (3% epoxysi | a

faster than Sanple 9-A (no epoxysilane), and Sanple 5-

had dried 7 onfaster than Sanple 9- A FCRI\/ULATI ON
%sol.ds)%%ri@(h) 9- A 38.0

gg g 33 0 A nio%ged latex ci%xp%smon hav1§§ ugmproved di}gné spe%d égmpnsmgi

42.3 plysier haviig one or mése pendant sideiéhadns, such sitig chain @reprising the47, 5

48. 1 . . 56.1

57 7 é—édﬁct o{’thggeacnon b%%r gn a mono cﬁ'gp&y funcnoxg%ﬂ éoup%a%&ble of 61 6

64.0 rggctglg withzag acid or hygdgoxyl unit, andgugh units presgngon the ppecursor gg_ 7

72.3 F703y . 8.72 72.1 75.2 77.7 9.95 76.6

79.7 82. 3 " 10.28 77.3 80. 4 82.9

2. The modified latex composition of claim 1, wherein the mono- or poly-
functional group is selected from the group consisting of mono-and poly-functional:
aziridines, carbodiimides, isocyanates, and epoxysilanes.

3. The modified latex composition of claim 1, wherein the amount of side chain
present in the composition is between 1 and 20 wt%, based on the total weight of the
polymer.

4. The modified latex composition of claim 3, wherein the amount of side chain
present in the composition is between 2.5 and 10 wt%, based on the total weight of
the polymer.

5. Anaqueous, storage-stable crosslinkable coating composition comprising the
modified latex composition of claim 1.

6. Anaqueous, storage-stable, radiation-curable coating composition
comprising the modified latex composition of claim 1, wherein the polymer
comprises a radiation-curable polymer.

7. A method for providing a crosslinked protective coating on a substrate,
comprising the steps of: applying a coating of the composition of claim 5 to the
substrate; and allowing the composition to cure at ambient temperature or greater,
or applying radiation to the composition to effect curing.

8. The method of claim 7, wherein the substrate is selected from the group
consisting of: wood and reconstituted wood products, leather, concrete, asphalt,
fiber cement, stone, marble, clay, glass, plastics, paper, cardboard, and metal.

9. A method of improving the drying speed of a latex composition when
applied to a substrate, such method comprising modifying the latex composition by
addition of a mono- or poly-functional group capable of reacting with an acid or
hydroxyl unit, wherein the addition of the mono- or poly-functional group to the

latex does not significantly affect the storage-stability of the latex.
I



Substitute sheet - 30 April 2001 CLAI M5 1. ‘A nodi fied

one- pack, storage stable [ atex conposition having inproved drying

speed, conprising an agueous di spersion of a polyner having one or nore
pendant side chai ns, said side chai? conprising the product of the
reacti on between a nono- or poly- 5 Mincti onal group capabl e of reacting

ith i d L, unit the . ' id
hono- o - polty- 1 ERY Rieshcst of Hatm % wreep BeFE RGN, qr oty Bui(iidnal BREEELS B8 0
mono- or  psdlyctéd fictoh tvagralp qosisting cfonyaoand poiv-fonetianalnazirisitessher ei n

id L.\ B | d f th i sti f
on actyl | cearBodBREY sl ol ARGGRREET [0 (E 90U o ene O ©

enul si on, al kyd emul si on, epoxy 10 emnul sion, polyester emrul sion, polyurea
emul sion, apd cordal Bedpsons febtureafdisclosed Rerein dhanyugdinbirdtibmtthereof.

conposition of claim1, wherein the amount of side chain present in
the conposition is between 1 and 20 wt % based on the total weight of the
pol ymer. 3. The nodified | atex conposition of claim2, wherein the
anount of side chain 15 present in the conposition is between 2.5 and 10
wt % based on the total weight of the pol ymer . 4. An aqueous,
st orage-stabl e crosslinkabl e coating conposition conprising the

nodi fied | atex composition of claiml. 5. An aqueous,

storage-stabl e radi ati on-curabl e coating conposition conprising the 20
nodi fied | atex conmposition of claim1, wherein the polyner conprises a
radi ati on-curabl e pol ynmer. 6. The conposition of claiml1,
wherein said product of reaction results from bl endi ng with stirring
and then allow ng the reaction mxture to react for a period of 24-48
hours. 7. The conposition of claim1 wherein said aliphatic

i socyanate is selected fromthe 25 group consisting of octyl isocyanate
and pol yneri ¢ hexanet hyl ene dii socyanat e.
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