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(57) ABSTRACT 

AWater dispersed primer composition comprising a solution 
of a halogenated hydrocarbon polymer in organic solvent; 
and a dispersing agent added to the solution to form a ?uid 
primer to be dispersed in Water to provide the Water dis 
persed primer composition. The invention further includes a 
Water based priming adhesive composition comprising an 
adhesive dispersion of a an adhesive polymer dispersed in 
Water, and a primer mixed With the adhesive dispersion to 
form the priming adhesive. The primer comprises a solution 
of a halogenated hydrocarbon polymer in organic solvent 
and optionally a dispersing agent. 
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WATER DISPERSED PRIMERS 

DESCRIPTION 

FIELD OF THE INVENTION 

[0001] The present invention relates to primer composi 
tions that may be mixed With Water and Water-based adhe 
sives to provide a range of primers and priming adhesive 
compositions for bond improvement betWeen polymers of 
similar or dissimilar types. More particularly the present 
invention relates primarily to Water-based dispersions of 
surface modifying components for enhancing bond forma 
tion betWeen substrates, such as polyole?ns, Which are 
knoWn for loW interfacial bond strength. Priming adhesives 
of the present invention improve adhesive bonding betWeen 
materials Without the application of surface pre-treatments. 

BACKGROUND OF THE INVENTION 

[0002] Adhesives provide a relatively rapid and conve 
nient Way for attaching one type of material to another. Over 
the years, development of adhesive systems has addressed 
Ways to modify the strength of the adhesive bond betWeen 
selected materials. Depending on the application, the adhe 
sive of choice may include a pressure sensitive adhesive, a 
structural adhesive, a hot-melt adhesive or a repositionable 
adhesive. Regardless of the Wide range of available adhe 
sives, the surfaces of some commonly occurring polymer 
substrates still lack suitable adhesive af?nity to form strong 
bonds With other materials, Whether similar or dissimilar. 
Lack of bonding to surfaces With loW adhesive af?nity also 
affects the bonding and retention of surface coatings or 
printing inks that may be used for surface marking or 
decoration. 

[0003] One solution to poor bond formation and poor 
retention of coatings and inks lies in the use of special 
treatments to change the condition of a surface by increasing 
its surface energy. Surface treatments for increased surface 
energy include oXidiZing pretreatments or the use of adhe 
sion promoters. OXidiZing pre-treatments include the use of 
?ame, ultraviolet radiation, corona discharge, and chemical 
oXidiZing agents and the like. Adhesion promoters include 
chemical compositions containing e.g. solutions of styrene 
ethylene/butylene-styrene block copolymers or acrylate 
polymers in an organic solvent. These compositions improve 
the bonding of pressure sensitive adhesives and structural 
adhesives to polymer substrates. 

[0004] Unfortunately, these methods for raising surface 
energy are not Without problem. For eXample, chemical 
oXidiZing agents are typically haZardous materials requiring 
special handling. Surface treatment using ?ame, corona 
discharge, etc. usually requires special equipment of a 
design more suited to sheet or ?lm or Web processing than 
to surface treatment of shaped articles. 

[0005] Both oXidiZing and adhesion promoter pre-treat 
ments provide improvement in bond formation associated 
With loW surface energy polymers such as polyethylene 
(PE), polypropylene (PP), ethylene-propylene-diene ter 
polymer (EPDM) and ethylene-alpha ole?n copolymers. 
Substrates of this type may also include ethylene-vinyl 
acetate copolymers as representative of polymers that are 
substantially free from ethylenic unsaturation. 
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[0006] Polymeric substrates that have some degree of 
ethylenic unsaturation also bene?t from the use of surface 
pre-treatments. It is knoWn, for eXample, that rubbers com 
prising styrene/butadiene copolymers (SBR) require treat 
ment With chlorinating agents including solutions of halogen 
donors such as trichloroisocyanuric acid, and N,N-dichlo 
robenZenesulfonamide, for improved bonding With adhesive 
bonding agents. Such halogen donors may be incorporated 
into primers or adhesives separately. The effectiveness of 
treatment by chlorination appears someWhat limited to sub 
strates having a high level of ethylenic unsaturation such as 
polybutadiene, polyisoprene, natural rubber, styrene-butadi 
ene copolymers, polychloroprene and the like. Also the 
addition of halogen donors reduces the stability of some 
adhesives, including polyurethane adhesives. 

[0007] Further improvement in bonding to numerous 
types of substrates may be possible by abrading the surface 
of a substrate even before applying any pre-treatment. 
Mechanical means for surface roughening then represents a 
preliminary step to surface pre-treatments. Regardless of 
their effectiveness, pre-treatments represent an additional 
step in the process of manufacturing a product. Additional 
process steps incur additional time and eXpense and thereby 
add undesirable cost to a ?nal product. 

[0008] The development of primer pre-treatments, prima 
rily in solvent, has yielded some improvement in adhesive 
bonding to loW energy surfaces. US. Pat. No. 6,008,286, for 
eXample, provides compositions comprising miXtures of 
hydrocarbon polymers, halogen-substituted hydrocarbon 
polymers and substituted aliphatic isocyanates Which, 
coated from solvent, improve the bond betWeen loW energy 
substrates and adhesives, coatings, printing inks and the like. 
The bene?ts of this primer and related solvent based primer 
compositions may be diminished by the need to limit 
volatile organic compounds (VOC) to a level that avoids 
health haZards and prevents environmental contamination. 

[0009] Solvent based or aqueous based thermosettable 
primers may be used, for bond improvement, Without a 
?ame or corona preliminary treatment. US. Pat. No. 6,001, 
469 describes primers and topcoats of this type used with 
eg thermoplastic polyole?ns (TPO) and reaction injection 
molded polyurethane (RIM). These materials may be suit 
ably cured on the substrate at temperatures in the region of 
130° C. for 30 minutes. Similarly WIPO publication WO 
94/28077 describes aqueous-based compositions requiring 
heat treatment at 130° C. for 40 minutes. It is knoWn (see 
eg R. RyntZ in “Waterborne, High Solids PoWder Coatings 
Symposium,” Univ. of Southern Mississippi 1995), that high 
temperature treatment may also affect the surface morphol 
ogy of thermoplastic polyole?n polymers. Such changes 
may be bene?cial in some cases, but in others the relatively 
high temperature for curing may be suf?ciently close to the 
material melting point to produce substrate dimensional 
changes and associated problems. 

[0010] Attempts to include primer compositions and/or 
adhesion promoter compositions With adhesive composi 
tions, have met With limited success. According to an article 
in the Journal of Coating Technology, 65, No. 827 p. 21 
(1993), it is knoWn that chlorinated polyole?n primer com 
positions do not provide the same level of priming When 
included as an adhesive additive. Similarly, Water based 
adhesive compositions and primers for polyole?ns, 
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described in US. Pat. No. 5,298,552, appear primarily 
useful for applications requiring bonding of polyole?n 
sheets to porous ?brous substrates such as Water-absorbent 
paper board and similar paper pulp or Wood ?ber products. 
Also, in this case, the composition of the adhesive compo 
nent of the formulations appears to have more impact on the 
bonding force developed betWeen a polyole?n and absorbent 
substrate than the chlorinated polyole?n. It appears that 
common solvents, such as toluene, Xylene etc. are unsuitable 
for use With compositions described in US. Pat. No. 5,298, 
552. Instead, the preferred solvent is relatively uncommon 
dodecyl benZene. 

[0011] KnoWn Water based primer compositions derive 
their stability from the use of conventional surfactant mate 
rials to keep active components dispersed in the aqueous 
phase. The amount of surfactant requires careful control. 
Insuf?cient surfactant leads to instability and precipitation of 
the dispersed phase. Addition of too much surfactant pro 
duces a primer having poor adhesion to substrates that 
require priming. Good adhesion is essential to effective 
performance of priming compositions. 

[0012] In vieW of the above described de?ciencies asso 
ciated With the use of knoWn adhesive bonding agents, 
particularly the use of multiple treatments at substrate sur 
faces, the present invention has been developed to alleviate 
these draWbacks and provide further improvement and cost 
reduction. These enhancements and bene?ts are described in 
greater detail hereinbeloW With respect to several alternative 
embodiments of the present invention. 

SUMMARY OF THE INVENTION 

[0013] The present invention in its several disclosed 
embodiments alleviates the draWbacks described above With 
respect to Water dispersed primers and priming adhesive 
compositions and incorporates several additionally bene? 
cial features. Of particular interest is the provision of primer 
solutions suitable for miXing With Water and aqueous based 
adhesive dispersions to provide Water dispersed primers and 
priming adhesive compositions. Depending upon the appli 
cation, the variation of dispersed primer relative to dispersed 
adhesive produces a range of compositions from those 
functioning essentially as primers to others that contribute 
properties of priming and placement of an adhesive on a 
treated surface. Water dispersed primers and priming adhe 
sives, according to the present invention, alloW substantial 
reduction in the use of solvents. Solvent removal provides 
the bene?t of substantial elimination of volatile organic 
compound (VOC) emission during improved processing and 
bond formation betWeen polymer substrates. Improved pro 
cessing refers to the elimination of pre-treatments, such as 
?ame and corona treatments, When using primers and prim 
ing adhesives according to the present invention. 

[0014] More speci?cally the present invention provides a 
Water dispersed primer composition comprising a solution of 
a halogenated hydrocarbon polymer in organic solvent and 
a dispersing agent added to the solution to form a ?uid 
primer to be dispersed in Water to provide the Water dis 
persed primer composition. Organic solvents may be 
selected from cycloheXane, heptane, hexane, Xylene, tolu 
ene, chlorotoluene, miXed hydrocarbon solvents and miX 
tures thereof. 

[0015] The present invention further includes a Water 
based priming adhesive composition comprising an adhe 
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sive dispersion of an adhesive polymer dispersed in Water, 
and a primer miXed With the adhesive dispersion to form the 
priming adhesive. The primer comprises a solution of a 
halogenated hydrocarbon polymer in organic solvent 
selected from the group consisting of cycloheXane, heptane, 
hexane, Xylene, toluene, chlorotoluene, miXed hydrocarbon 
solvents and miXtures thereof. A primer composition may 
optionally contain a particulate dispersing agent. 

[0016] The bene?cial effects described above apply gen 
erally to Water dispersed primers, priming adhesives and 
related compositions. Speci?c compositions providing these 
bene?ts Will be described in detail hereinbeloW. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] As required, detailed embodiments of the present 
invention are disclosed herein, hoWever, it is to be under 
stood that the disclosed embodiments are merely eXemplary 
of the various and alternative forms of the invention. There 
fore, speci?c structural and functional details disclosed 
herein are not to be interpreted as limiting, but merely as a 
basis for the claims and as a representative basis for teaching 
one skilled in the art to variously employ the present 
invention. 

[0018] Water dispersed primers and priming adhesives, 
according to the present invention, may be produced by 
adding a solution of a primer, in organic solvent, to Water, or 
to a Water dispersed adhesive composition or to a solvent 
based adhesive. The resulting compositions improve adhe 
sive bonding to surfaces knoWn to have loW af?nity for 
adhesive bond formation. Adhesive bonding improves even 
in the absence of oXidiZing pre-treatments and conventional 
adhesion promoters. 

[0019] Commonly oWned US. Pat. No. 6,008,286 pro 
vides solutions of surface priming compositions dissolved in 
organic solvents. These priming compositions improve 
bonding of eg adhesives, inks and other coatings to sub 
strates including organic high polymers that can be synthetic 
or natural and typically include elastomeric materials. 

[0020] The bene?ts of the previously discussed solutions 
of primers in organic solvent may be realiZed, according to 
the present invention, using primer compositions dispersed 
in Water or aqueous adhesive dispersions. Combinations of 
differing quantities of primer solutions With Water and Water 
dispersed adhesives provide a range of compositions that 
either behave simply as surface primers or priming adhe 
sives. Surfaces primed With these Water-based dispersions 
participate in strong adhesive bond formation With similar 
and dissimilar substrates. Surface primers and priming adhe 
sives may be applied by spraying, or brushing, or Wiping, or 
any other conventional coating method, folloWed by drying, 
by evaporation, to produce a primed surface. The use of 
Water dispersed primers and priming adhesives has been 
shoWn to eliminate the need for pre-treatment of substrate 
surfaces. 

[0021] Substrates suitable for use With primers and prim 
ing adhesives according to the present invention include 
uniform polymeric sections, ?lled materials and foamed 
materials. They fall mainly into the tWo classes of ethyleni 
cally unsaturated materials and those containing little or no 
ethylenic unsaturation, as folloWs: 
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[0022] Substrates With ethylenic unsaturation 
include: polybutadiene, polyisoprene, styrene-buta 
diene copolymer, styrene-butadiene-styrene block 
copolymer. 

[0023] Substrates With essentially no ethylenic unsat 
uration include ethylene-propylene-diene terpolymer 
(EPDM), styrene-ethylene-butylene-styrene block 
copolymer, ethylene-propylene rubber, butyl rubber, 
bromo-butyl rubber, ethylene-alpha ole?n copoly 
mer, polypropylene, polyethylene, polyethylene 
vinyl acetate, and synthetic leather and blends and 
mixtures thereof. 

[0024] Water dispersed primer compositions contain 
active materials based upon halogenated hydrocarbon poly 
mers dissolved in an organic solvent. Apriming composition 
may also include non-halogenated hydrocarbon polymers as 
a blend With halogenated hydrocarbon polymers. Haloge 
nated hydrocarbon polymers may also include functional 
groups such as sulfonate groups, carboxylic acid anhydride 
groups, hydroxyl groups, epoxide groups, carboxylic acid 
ester groups, carboxylic acid amide groups, carboxylic acid 
groups and the like. Suitable halogenated hydrocarbon poly 
mers include chlorinated polyethylene, chlorinated polypro 
pylene, chlorosulfonated polyethylene, maleic anhydride 
modi?ed chlorinated polyethylene and blends and reaction 
products thereof. Preferred halogenated hydrocarbon poly 
mers are chlorinated polypropylenes modi?ed With maleic 
anhydride and available commercially as CP 343-1, avail 
able from Eastman Chemical Company, Kingsport Tenn., 
HARDLEN CY-9122P, available from Toyo Kasei Kogyo, 
Ltd., Osaka, Japan, and HYPALON CP-826, available from 
DuPont DoW Elastomers L.L.C., Wilmington Del. 

[0025] Non-halogenated hydrocarbon polymers, suitable 
for blend formation With halogenated polymers, may also 
include functional groups such as: carboxylic acid anhydride 
groups; hydroxyl groups; epoxide groups; carboxylic acid 
ester groups; carboxylic acid amide groups; carboxylic acid 
groups and the like. Suitable polymers include styrene 
ethylene/butylene-styrene triblock copolymers (e.g. KRA 
TON G-1657 available from Shell Chemical Co., Houston 
Tex.), maleic anhydride modi?ed styrene-ethylene/butylene 
styrene triblock copolymers, maleic anhydride modi?ed 
ethylene-propylene copolymers, maleic anhydride modi?ed 
polypropylene, maleic anhydride modi?ed ethylene vinyl 
acetate copolymers and ethylene/butylene copolymers hav 
ing terminal hydroxy functionality. Preferred non-haloge 
nated hydrocarbon, commercially available polymers 
include: KRAT ON FG-1901X; and HPVM 2203, both avail 
able from Shell Chemical Co., Houston Tex.; FUSABOND 
MC-190D, available from DuPont Canada Inc., Missis 
sauga, Ontario, Canada; and an ethylene vinyl acetate 
copolymer containing 72% ethylene, available from Poly 
sciences Inc., Warrington Pa. 

[0026] Preferred primers and priming adhesives require 
addition of solutions of halogenated hydrocarbon polymers, 
and optionally their blends With non-halogenated hydrocar 
bon polymers, in organic solvent to Water, Water-dispersed 
adhesives and solution adhesives. Solvents used in the 
preparation of surface primer solutions include aliphatic 
hydrocarbons, aromatic hydrocarbons and halogenated 
derivatives thereof. Suitable solvents include cyclohexane, 
heptane, hexane, xylene, toluene, chlorotoluene and mixed 
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hydrocarbon solvents, available from Shell Chemical Co., 
Houston Tex., as SHELL CYCLO SOL (R) 100 and SHELL 
CYCLO SOL (R) 150. Preferably, the organic solvent, for 
priming compositions, is a mixture including a Weight ratio 
of from about 95:5 to about 5:95, more preferably from 
about 80:20 to about 20:80, and most preferably from about 
60:40 to 40:60 of either cyclohexane or heptane combined 
With xylene or SHELL CYCLO SOL (R) 100 or SHELL 
CYCLO SOL (R) 150. 

[0027] Solutions of halogenated hydrocarbon polymers, or 
their blends With non-halogenated hydrocarbon polymers in 
the solvent mixtures, have solids contents from about 0.5 Wt. 
% to about 30 Wt. %, preferably about 2.0 Wt. % to about 15 
Wt. %. Solutions of this type may be added to Water, Water 
dispersed adhesives and solution adhesives to provide prim 
ers and priming adhesives according to the present inven 
tion. Preferably the solutions are dispersed in the dispersion 
medium using from about 0.1 Wt. % to about 5.0 Wt. % of 
a dispersing aid such as fumed silica. The ratio of a solution 
of primer to dispersion phase formulation may be from 
about 90:10 to about 10:90, preferably about 50:50 to about 
15:85 and more preferably about 25:75 based on the Weights 
of each material. 

[0028] Dispersing agents provide stability to Water based 
dispersions according to the present invention. Suitable 
dispersing agents include particulate materials and poly 
meric materials. Fumed silica is a preferred particulate 
dispersing agent. Examples of suitable fumed silica include 
AEROSIL 200, AEROSIL 300, AEROSIL 380, AEROSIL 
R-812 and AEROSIL R-972, all available from Degussa 
Corp., Ridge?eld N.J. Polymeric dispersing agents include 
polyurethane polymers and acrylate polymers. A preferred 
polyurethane polymer dispersant is DISPERCOLL U-54, 
available from Bayer Corp., Pittsburgh Pa. An example of 
preferred polyacrylate dispersions is HYCAR 2671, avail 
able from B. F. Goodrich Performance Materials, Cleveland 
Ohio. 

[0029] Optional additives for solutions containing primer, 
as described above, include: silane coupling agents; bio 
cides; fungicides; optical brighteners; antioxidants; silica; 
pigments; dyes and acid scavengers, such as epoxy resins. 
Such additives, used alone or in combination, preferably 
represent less than 10 Wt. % of the Water dispersed formu 
lations. 

[0030] Fluid priming compositions of chlorinated hydro 
carbon polymers, organic solvent, dispersing agent and 
optionally non-halogenated hydrocarbon polymers, When 
added With stirring to Water produce Water dispersed primers 
according to the present invention. Similar priming compo 
sitions, When added With stirring to Water dispersed adhe 
sives provide priming adhesive compositions according to 
the present invention. A comparable non-aqueous priming 
adhesive also forms upon addition of these priming com 
positions to solvent based adhesives. 

[0031] Adhesives used for the preparation of priming 
adhesives include Water dispersed adhesives and solvent 
based or solution adhesives. Useful Water dispersed adhe 
sives include polyurethane latices and acrylate polymer 
latices and blends thereof. Suitable polyurethane latex adhe 
sives comprise from about 35% to about 60% of polymer 
solids dispersed in Water, including DISPERCOLL U-53, 
DISPERCOLL U-54 and BAYHYDROL DLN, all of Which 
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are available from Bayer Corp., Pittsburgh Pa. Acrylate latex 
adhesives, having from about 50% to about 65% of polymer 
solids in Water, include HYCAR 2671, available from B. F. 
Goodrich Performance Materials, Cleveland Ohio, and 
RHOPLEX A-920, available from Rohm and Haas Chemi 
cal Company, Philadelphia Pa. 

[0032] Solution adhesives, useful for the present inven 
tion, may be selected from a range of polyurethane adhe 
sives containing from about 15 Wt. % to about 30 Wt. % 
solids dissolved in a solvent such as methyl ethyl ketone 
(MEK). Suitable commercially available polyurethane adhe 
sives include DESMOCOLL 306, DESMOCOLL 530, 
DESMOCOLL KA8741, DESMOCOLL 620, DESMODUR 
CB-55N, and DESMODUR CB-72N, all available from 
Bayer Corp., Pittsburgh Pa.; PEARLSTICK 45-60/18, and 
PEARLSTICK 45-60/25, available from Aries Technologies 
Inc., Dervy NH, and MORTHANE CA-100 series adhe 
sives available from Rohm and Haas Inc., Philadelphia Pa. 

[0033] For added hydrolytic stability and adhesive 
strength, polyurethane adhesives used herein may employ 
from about 3.0 Wt. % to about 5.0 Wt %, of the total 
composition, of a polyfunctional isocyanate crosslinker. 
Suitable materials for use in solution adhesives include: 
DESMODUR RFE, available from Bayer Corp., Pittsburgh 
Pa.; and/or IRODUR E-321 available from Rohm and Haas 
Inc., Philadelphia Pa. Crosslinkers used With aqueous-based 
latex adhesives include: DESMODUR DA; DESMODUR 
KA; DESMODUR 8703, all available from Bayer Corp., 
Pittsburgh Pa. Catalysts such as dialkyl tin carboxylates, 
metal acetyl acetonates, metal carboxylates, mixtures of 
metal acetyl acetonates With tertiary amines and the like may 
be used to accelerate reaction betWeen crosslinkers and 
adhesive polymers. 

EXPERIMENTAL 

[0034] Primer Solution Preparation 

Example 1 

[0035] A solvent mixture of 3.0 parts of cyclohexane to 
2.0 parts of xylene Was thoroughly dried over type 4A Grade 
molecular sieve (available from W. R. Grace and Company, 
Davison Chemical Div., Baltimore, Md.). 

[0036] An amount of 2.0 g of maleic anhydride modi?ed 
chlorinated polypropylene (HARDLEN CY-9122P, avail 
able from Toyo Kasei Kogyo Co. Ltd.) Was dissolved in 31.5 
g of the dried solvent mixture to provide a 6% solution of the 
polymer. Fumed silica (0.3 g of AEROSIL R-972, available 
from Degussa Corp., Ridge?eld Park, N.] Was added to the 
solution. 

Example 2 

[0037] As for Example 1 except HARDLEN CY-9122P 
Was replaced by a maleic anhydride modi?ed chlorinated 
polypropylene designated CP-343-1 available from Eastman 
Chemical Company, Kingsport, Tenn. 

Example 3 

[0038] As for Example 1 except in this case the maleic 
anhydride modi?ed chlorinated polypropylene Was HYPA 
LON CP-826 available from DuPont Elastomers, Wilming 
ton, Del. 
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Example 4 

[0039] A primer composition containing a blend of halo 
genated hydrocarbon polymers Was prepared by mixing 
together equal amounts of Example 1 and Example 3. 

Example 5 

[0040] As for Example 1 except HARDLEN CY-9122P 
Was replaced by a mixture of HARDLEN CY-9122P (1.6 g) 
With KRATON 1901X (0.4 g maleated styrene-ethylene/ 
butylene-styrene block copolymer available from Shell 
Chemical Co. Houston Tex.). 

Example 6 

[0041] As for Example 5 except for the replacement of 
KRATON 1901X With an ethylene/butylene copolymer diol 
HPVM 2203 also available from Shell Chemical Co. 

Example 7 

[0042] As for Example 5 except for the replacement of 
KRATON 1901X With an ethylene vinyl acetate containing 
72% ethylene, available from Polysciences Inc., Warrington, 
Pa. 

Example 8 

[0043] As for Example 5 except for the replacement of 
KRATON 1901X With a maleated polyethylene vinyl 
acetate, available as FUSABOND MC-190 from DuPont 
Canada Inc., Mississauga, Ontario, Canada. 

Example 9 

[0044] As for Example 5 except for the replacement of 
KRATON 1901X With a styrene-ethylene/butylene-styrene 
block copolymer, available as KRATON G-1657 from Shell 
Chemical Co. 

Example 10 

[0045] This example Was prepared by mixing 50 parts of 
the primer composition of Example 5 With 50 parts of the 
primer composition of Example 9. 

Example 11 

[0046] Equal amounts of the primer compositions of 
Example 4 and Example 10 Were mixed to provide a blend 
containing halogenated hydrocarbon polymers With non 
halogenated hydrocarbon polymers. 

Example 12 

[0047] As for example 5 except dried CYCLO SOL(R) 
100 replaced xylene in the solvent mixture. 

Example 13 

[0048] As for Example 12 Without AEROSIL R-972 
fumed silica. 

[0049] Preparation of Primer Compositions Dispersed in 
Water 

[0050] Each of the primer compositions of Examples 1-12 
Was converted into a Water based primer dispersion by the 
addition, With stirring, of 3.0 g of a selected composition to 
7.0 g distilled Water. In all cases, the resulting dispersion 
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remained stable for at least eight hours. Observation of some 
separation after about twelve hours Was easily corrected by 
stirring or shaking to re-establish a stable dispersion. 

[0051] Preparation of Primer Compositions Containing 
Adhesive Polymer Dispersed in Water 

Example 14 

[0052] A 2% solids aqueous dispersion of a polyurethane 
adhesive Was prepared by diluting 0.5 g of a 50% polyure 
thane latex adhesive (DISPERCOLL U-54, available from 
Bayer Corp., Pittsburgh Pa.) With 12 g distilled Water. 
Addition of 3.0 g of Example 12 to 7.0 g of the diluted 
adhesive provided a stable primer composition that com 
bined primer and adhesive dispersions. The dispersion Was 
uniform and stable for at least tWelve hours. 

Example 15 

[0053] As for the Water dispersed primer of Example 14 
except for replacement of the diluted latex adhesive With a 
2% solids aqueous dispersion made from 0.25 g of DIS 
PERCOLL U-54 mixed With 0.25 g of a polyacrylate dis 
persion in Water (HYCAR 2671 available from B. F. Goo 
drich Performance Materials, Cleveland Ohio). As before 
the mixed adhesive dispersion Was diluted With 12 g of 
distilled Water and 7.0 g of the product Was used to disperse 
3.0 g of the primer composition described in Example 12. A 
stable dispersion Was obtained by stirring the primer com 
position into the diluted adhesive. 

Example 16 

[0054] Prepared as for Example 14 using in place of 
Example 12 the composition of Example 13 Which con 
tained no fumed silica. The resulting dispersion Was uniform 
and stable for about tWelve hours. 

Example 17 

[0055] A 2% solids aqueous dispersion of a polyacrylate 
Was prepared by diluting 0.5 g of a 50% polyacrylate 
dispersion (HYCAR 2671) With 12 g of distilled Water. 
Addition of 3.0 g of Example 13 to 7.0 g of the diluted 
polyacrylate dispersion provided a stable primer composi 
tion. Shaking or stirring corrected any phase separation that 
may have occurred in about tWelve hours. 

Example 18 

[0056] Prepared as for Example 15 using the primer 
composition of Example 13 in place of that of Example 12. 

[0057] Preparation of Priming Adhesives Containing 
Polyurethane Adhesives Dispersed in Water 

[0058] Examples 19-27 Were prepared by adding 3.0 g of 
the primer compositions of Examples 1-3 and 5-10, With 
stirring, to 7.0 g of DISPERCOLL U-54 (50% solids dis 
persion in Water) to produce a stable dispersion of a priming 
adhesive in Water. 

[0059] Preparation of Priming Adhesives Containing 
Acrylate Adhesives Dispersed in Water 

Example 28 

[0060] A stable uniform dispersion Was made by dissolv 
ing HARDLEN 9122P (1.8 g) and KRATON 1901X (0.2 g) 
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in a 31.5 g of a dried solvent mixture of 3 parts of 
cyclohexane to 2 parts of CYCLO SOL(R) 100. AEROSIL 
R-972 fumed silica (0.3 g) Was added to the solution and the 
resulting dispersion (3.0 g) Was added to 7.0 g of an acrylate 
latex designated as RHOPLEX A-920, available from Rohm 
& Haas Inc., Philadelphia Pa. 

Example 29 

[0061] As for Example 29 except for the replacement of 
RHOPLEX A-920 With an acrylate latex designated 
HYCAR 2671 available from B. F. Goodrich Performance 
Materials, Cleveland, Ohio. 

Example 30 

[0062] As for Example 29 except for the replacement of 
RHOPLEX A-920 With a 50:50 blend of RHOPLEX A-920 
With DISPERCOLL U-54. 

Example 31 

[0063] As for Example 30 except for the replacement of 
HYCAR 2671 With a 50:50 blend of HYCAR 2671 With 
DISPERCOLL U-54. 

Example 32 

[0064] A mixture of CY-9122P (1.6 g) With KRATON 
1901X (0.4 g maleated styrene-ethylene/butylene-styrene 
block copolymer—Shell Chemical Co. Houston Tex.) in 
dried mixed solvent as described in Example 1, Was added 
to a polyurethane latex (7.0 g) designated BAYHYDROL 
DLN available from Bayer Corp., Pittsburgh, Pa., mixed 
With 0.35 g of a polyisocyanate designated DESMODUR 
KA8703 also from Bayer Corp. to provide a stable disper 
sion. This example provides a non-adhesive priming coating 
composition Which bonds Well to loW surface energy sub 
strates after drying at 60° C. for ten (10) minutes. Such 
coatings provide substrate coverage and protection for a 
variety of applications such as automotive applications. 

Example 33 

[0065] Asolution (3 g) containing HARDLEN CY-9122P 
in mixed, dried solvent as in Example 1 Was added to 
DESMOCOLL 306 (7.0 g), a 20% solution of a polyure 
thane adhesive in methyl ethyl ketone containing 1.0 Wt. % 
AEROSIL R-972 dispersed in the solution. 

[0066] Test Results 

[0067] Sample Preparation: 
[0068] Canvas specimen preparation:—Canvas specimens 
Were prepared from greige cotton (49><30 threads per inch) 
No. 10 duck ribbon, available from West Point Pepperell 
Inc., Palatine, Ill. by cutting the fabric into specimens 38 
mm><100 mm><1 mm. Approximately 75 mm of the length of 
each specimen Was coated by brush coating each specimen 
tWice With an adhesive (DISPERCOLL U-54) thickened 
With 0.2% of BORCHIGEL L75N, a thickener available 
from Bayer Corp., Pittsburgh, Pa. With drying at 60° C. for 
?fteen (15) minutes. The samples after cooling Were con 
ditioned at room temperature for at least tWenty four (24) 
hours. 

[0069] Foam specimen preparation:—Test specimens 
Were made from injection molded polyethylene vinyl acetate 
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(IMEVA) foam (ECLIPSE 2050), available from Kim Inc., 
Kyeong Nam, Korea. The test specimens measured 25.4 
mm><127 mm><15 mm. 

[0070] A solvent mixture of 3 parts of cyclohexane to 2 
parts of xylene Was applied to clean the surface of each test 
specimen using a solvent-saturated, lintless tissue (KIM 
WIPE available from Kimberly Clark Corp., RosWell, Ga.). 

[0071] The cleaned foam specimens Were dried at 60° C. 
for 10 minutes and coated, While still Warm and betWeen 35° 
C. and 45° C. With the Water dispersed primers and priming 
adhesives previously described in Examples 1-12 and 14-27. 

[0072] Test Sample Preparation: Canvas specimens, pre 
pared as above, and foam specimens coated With Water 
dispersed primers of Examples 1-12 and 14-18 Were over 
coated, at approximately the same time, With a brush coating 
of the adhesive of DISPERCOLL U-54 to Which 4% by 
Weight of a Water dispersable polyisocyanate (DESMODUR 
KA8703) had been added With stirring. The coated materials 
Were then dried at 60° C. for ?ve (5) minutes. The adhesive 
coated sides of the canvas and foam specimens Were bonded 
together under a pressure of approximately 10 KPascals 
before conditioning the bonded, laminated samples for 
approximately three (3) days under ambient conditions. 

[0073] Examples 19-27, previously coated With priming 
adhesives as described above, Were similarly bonded to 
adhesive coated canvas. 

[0074] Alternative Test Sample Preparation: Test samples 
of Examples 16-18 Were also prepared by bonding a foam 
specimen coated With priming composition, i.e. no addi 
tional adhesive, to a canvas specimen, overcoated With 
adhesive, (DISPERCOLL U-54 to Which 4% by Weight of a 
Water dispersable polyisocyanate (DESMODUR KA8703) 
had been added With stirring). 

[0075] Peel Adhesions: Each of the laminated samples Was 
subjected to 180° peel testing using a peel tester available 
from Instron Corp., Canton Mass. The peel tester operated at 
a jaW separation speed of 12.7 cm per minute and at least 
three samples of each of Examples 1-12 and 14-27 Were 
submitted to testing. 

[0076] Results: Examples 1-12 and 14-27 exhibited adhe 
sions of at least 354 N/100 mm With internal failure of the 
substrate and not the adhesive bond. This indicates strong 
bond formation betWeen dissimilar materials Without pre 
treating the surfaces as by plasma. 

[0077] Acrylate Series adhesives: Specimens of Examples 
28-31 Were prepared in similar to fashion to Examples 1-12 
and 14-27. 

[0078] Results: Examples 28 and 29 gave peel values of 
63 N/100 mm, and 58 N/100 mm thereby demonstrating 
effective priming of the IMEVA foam substrate and adhesion 
of the canvas thereto. Examples 30 and 31 recorded values 
of at least 354 N/100 mm With internal failure of the 
substrate polymer. 

[0079] Alternative Test Surfaces 

[0080] An ethylene/1-octene polymer elastomer (POE) 
available as ENGAGE 8003 from DuPont DoW Elastomers 
L.L.C., Wilmington, Del. Was converted into test specimens 
100 mm><25 mm><6 mm. A thermoplastic polyole?n polymer 
(TPO) available as ETA 3163 from Himont USA Inc., 
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Lansing, Mich. Was converted into test specimens 110 
mm><25.4 mm><3.5 mm. A vulcaniZed ethylene propylene 
diene terpolymer (EPDM) available as SHORE A-6 from 
Shin Ho Inc., Pusan, Korea, Was converted into test speci 
mens 127 mm><25.4 mm><2.5 mm. 

[0081] All test specimens Were cleaned, dried at 60° C. for 
10 minutes as previously described and coated, While still 
Warm, With the latex bonding agent of Example 22. Canvas 
specimens, as previously described, Were laminated, With 
adhesive to adhesive bonding, to the specimens coated With 
Example 22. After conditioning the laminated samples Were 
subjected to 180° peel testing. 

[0082] Results: POE—447 N/100 mm 

[0083] TPO—252 N/100 mm 

[0084] EPDM—271 N/100 mm 

Composition of Styrene-Butadiene Rubber (SBR) 

SBR 1502 65 parts 
SBR 1904 35 parts 

100 parts 
Silica 20 phr 
Carbon black 25 phr 
Sulfur 1.8 phr 
Coumarone-Indene Resin 3.0 phr 
Zinc Oxide 3.8 phr 
Stearic Acid 1.8 phr 
N-cyclohexyl-2-benzothiazolsulfonamide 1.1 phr 
Phenolic antioxidant 0.8 phr 

[0085] A rubber having the composition indicated above 
Was compounded and converted into plaques by Rubber 
Industries Inc., Shakopee, Minn. Specimens 127 mm><25.4 
mm><3.1 mm Were prepared for testing. Each specimen of 
SBR rubber Was primed With a solution of 2% trichloroiso 
cyanuric acid in dry ethyl acetate. The primed samples Were 
conditioned at ambient conditions for about 30 minutes 
before applying adhesives as described for the preparation of 
canvas specimens. Specimens of POE and IMEVA foam 
Were coated With the latex bonding agent of Example 22 
before drying, along With the adhesive coated SBR speci 
mens, at 60° C. for ?ve (5) minutes. After adhesive to 
adhesive lamination, bond strength Was tested using 180° 
peel. 
[0086] Results: POE/SBR—307 N/100 mm 

[0087] IMEVA/SBR—360 N/100 mm 

[0088] IMEVA/POE—406 N/100 mm 

[0089] Priming Coating Compositions 
[0090] The priming effect of priming compositions, 
according to the present invention, may also be imparted to 
coating compositions. A Water dispersed priming coating 
composition, as in Example 32 Was coated on thermoplastic 
polyole?n polymer (TPO) available as ETA 3163 from 
Himont USA Inc., Lansing, Mich. in the form of test 
specimens 110 mm><25.4 mm><3.5 mm that had been previ 
ously cleaned and heated to evaporate the cleaner. The 
coating Was applied While the specimens Were still Warm, 
folloWed by drying at 60° C. for ten (10) minutes. Control 
samples, omitting the primer solution, Were prepared using 
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the same procedure. All specimens Were conditioned at 
room temperature for about tWenty four (24) hours. 

[0091] A neW raZor blade Was used for producing inter 
secting horizontal and vertical score marks having a sepa 
ration of approximately 1.0 mm. A length of adhesive tape 
(ScotchTM Brand 810 MagicTM Tape available from 3M 
Company, St. Paul Minn.) Was placed in ?rm adhesive 
contact With the coating before removal by rapid peeling 
With a single continuous pulling action. Four fresh samples 
of tape Were removed in this Way from the bonded coatings. 

[0092] Results: TWo of three samples coated With the 
priming coating of Example 32 shoWed no coating removal. 
The third sample lost only three of the tiny squares, pro 
duced by the scoring procedure. In contrast, the control 
samples could not be tested because they released from the 
TPO surface Without shoWing any evidence of bonding. 

[0093] Organic Solvent-Based Priming Adhesives 

[0094] Canvas specimen preparation:—Canvas specimens 
Were prepared from greige cotton (49x30 threads per inch) 
No. 10 duck ribbon, available from West Point Pepperell 
Inc., Palatine, Ill. by cutting the fabric into specimens 38 
mm><100 mm><1 mm. Approximately 75 mm of the length of 
each specimen Was coated by brush coating each specimen 
tWice With an adhesive (DESMOCOLL 306) thickened With 
1.0% of AEROSIL 972 fumed silica, and 3% by Weight of 
a polyisocyanate available as IRODUR E-321, from Rohm 
and Haas Inc., Philadelphia Pa. With drying at 60° C. for 
?fteen (15) minutes. The samples after cooling Were con 
ditioned at room temperature for at least tWenty four (24) 
hours. 

[0095] Foam specimen preparation:—Test specimens 
Were made from injection molded polyethylene vinyl acetate 
(IMEVA) foam (ECLIPSE 2050), available from Kim Inc., 
Kyeong Nam, Korea. The test specimens measured 25.4 
mm><127 mm><15 mm. 

[0096] A solvent mixture of 3 parts of cyclohexane to 2 
parts of xylene Was applied to clean the surface of each test 
specimen using a solvent-saturated, lintless tissue (KIM 
WIPE available from Kimberly Clark Corp., RosWell, Ga.). 

[0097] The cleaned foam specimens Were dried at 60° C. 
for 10 minutes and coated, While still Warm and betWeen 35° 
C. and 45° C. With the solvent based adhesive of Example 
33. 

[0098] Test Sample Preparation: Canvas specimens and 
foam specimens coated With solvent-based adhesives, Were 
prepared at approximately the same time and then dried at 
60° C. for seven (7) minutes. The adhesive coated sides of 
the canvas and foam specimens Were bonded together under 
a pressure of approximately 10 KPascals before condition 
ing the bonded, laminated samples for approximately three 
(3) days under ambient conditions. 

[0099] Results: All test specimens exhibited 180° peel 
adhesions of at least 360 N/100 mm indicating substrate 
failure With the adhesive bond still intact. This provides 
examples of adhesive formulations suitable for applying 
directly to organic polymer substrates Without oxidiZing or 
similar pre-treatment. 

[0100] Primer compositions according to the present 
invention may be used for bonding polymeric substrates 
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together or bonding polymeric substrates to other types of 
substrate such as those comprising metal, glass, ceramic, 
Wood, and Woven and non-Woven fabrics, and the like. The 
bonding of polymer substrates to fabrics ?nds use in the 
manufacture of a Wide variety of articles of clothing includ 
ing footWear, particularly athletic footWear Where secure 
bonding of fabric to elastomeric shoe components is impor 
tant to the production of a lightWeight high performance 
shoe. Common materials used for athletic shoe manufacture 
include fabrics, polymer mid-soles and durable outer soles. 
Suitable fabrics include natural or synthetic leather, nylon, 
cotton and the like. Foamed mid-soles include polymers, 
copolymers, and blends and mixtures thereof, based on 
monomers including ethylene vinyl acetate, ethylene/1 
octene, propylene and suitable diene monomers. Preferred 
polymers and copolymers include polyethylene vinyl acetate 
(EVA) and ethylene-propylene-diene (EPDM) elastomers. 
Materials suitable as durable outer soles include the ther 
mosetting polymers of vulcaniZed rubbers such as styrene 
butadiene rubbers (SBR), styrene-butadiene-styrene (SBS) 
block copolymer rubbers and ethylene-propylene-diene 
(EPDM) rubbers. 

[0101] As indicated above, primers and priming adhesives 
according to the present invention contribute to strong 
adhesive bonding of durable rubber outer sole materials to 
foamed mid-sole materials to produce a composite sole or 
stock that bonds strongly to material used for shoe upper 
after primer or priming adhesive treatment. In addition, the 
Water dispersed primers and priming adhesives provide loW 
haZard, loW VOC containing products for safe use by 
Workers Who apply such products, usually by brushing or 
open spray techniques, during labor intensive manufacturing 
operations. 
[0102] Water dispersed primers and priming adhesives and 
related solvent based systems have been described herein. 
These and other variations, Which Will be appreciated by 
those skilled in the art, are Within the intended scope of this 
invention as claimed beloW. As previously stated, detailed 
embodiments of the present invention are disclosed herein; 
hoWever, it is to be understood that the disclosed embodi 
ments are merely exemplary of the invention that may be 
embodied in various forms. 

What is claimed is: 

1. A Water dispersed primer composition comprising: 

a solution of a halogenated hydrocarbon polymer in 
organic solvent; and 

a dispersing agent added to said solution to form a ?uid 
primer to be dispersed in Water to provide said Water 
dispersed primer composition, said organic solvent 
selected from the group consisting of cyclohexane, 
heptane, hexane, xylene, toluene, chlorotoluene, mixed 
hydrocarbon solvents, and mixtures thereof. 

2. A Water dispersed primer composition according to 
claim 1 Wherein said halogenated hydrocarbon polymer is 
selected from the group consisting of chlorinated polyeth 
ylene, chlorinated polypropylene, chlorosulfonated polyeth 
ylene, maleic anhydride modi?ed chlorinated polypropy 
lene, maleic anhydride modi?ed chlorinated polyethylene, 
and blends and reaction products thereof. 
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3. A Water dispersed primer composition according to 
claim 1, said ?uid primer further including a non-haloge 
nated hydrocarbon polymer blended With said halogenated 
hydrocarbon polymer. 

4. A Water dispersed primer composition according to 
claim 3 Wherein said non-halogenated hydrocarbon polymer 
is selected from the group consisting of styrene-ethylene/ 
butylene-styrene triblock copolymers, ethylene vinyl acetate 
copolymers, maleic anhydride modi?ed styrene-ethylene/ 
butylene-styrene triblock copolymers, maleic anhydride 
modi?ed ethylene-propylene copolymers, maleic anhydride 
modi?ed polypropylene, maleic anhydride modi?ed ethyl 
ene vinyl acetate copolymers, and ethylene/butylene copoly 
mers having terminal hydroXy functionality. 

5. A Water dispersed primer composition according to 
claim 1 Wherein said dispersing agent includes a particulate 
material. 

6. A Water dispersed primer composition according to 
claim 5 Wherein said particulate material is fumed silica. 

7. A Water dispersed primer composition according to 
claim 6 Wherein said ?uid primer includes from about 0.5 
Wt. % to about 5 Wt. % of said fumed silica. 

8. A Water dispersed primer composition according to 
claim 1 Wherein said dispersing agent is a polymeric mate 
rial. 

9. A Water dispersed primer composition according to 
claim 8 Wherein said polymeric material is selected from the 
group consisting of urethane polymers and acrylate poly 
mers. 

10. A Water based priming adhesive composition com 
prising: 

an adhesive dispersion of a an adhesive polymer dispersed 
in Water; and 

a primer miXed With said adhesive dispersion to form said 
priming adhesive said primer comprising, a solution of 
a halogenated hydrocarbon polymer in organic solvent 
selected from the group consisting of cycloheXane, 
heptane, hexane, Xylene, toluene, chlorotoluene, miXed 
hydrocarbon solvents, and miXtures thereof. 
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11. A Water based priming adhesive composition accord 
ing to claim 10 Wherein said halogenated hydrocarbon 
polymer is selected from the group consisting of chlorinated 
polyethylene, chlorinated polypropylene, chlorosulfonated 
polyethylene, maleic anhydride modi?ed chlorinated 
polypropylene, maleic anhydride modi?ed chlorinated poly 
ethylene, and blends and reaction products thereof. 

12. A Water based priming adhesive composition accord 
ing to claim 10 said primer further including a non-haloge 
nated hydrocarbon polymer blended With said halogenated 
hydrocarbon polymer. 

13. A Water based priming adhesive composition accord 
ing to claim 12 Wherein said non-halogenated hydrocarbon 
polymer is selected from the group consisting of styrene 
ethylene/butylene-styrene triblock copolymers, ethylene 
vinyl acetate copolymers, maleic anhydride modi?ed sty 
rene-ethylene/butylene-styrene triblock copolymers, maleic 
anhydride modi?ed ethylene-propylene copolymers, maleic 
anhydride modi?ed polypropylene, maleic anhydride modi 
?ed ethylene vinyl acetate copolymers, and ethylene/buty 
lene copolymers having terminal hydroXy functionality. 

14. A Water based priming adhesive composition accord 
ing to claim 10 Wherein said adhesive dispersion includes 
from about 2.0 Wt. % to about 65.0 Wt. % of said adhesive 
polymer. 

15. A Water based priming adhesive composition accord 
ing to claim 10 Wherein said adhesive polymer is selected 
from the group consisting of polyurethane polymers and 
polyacrylate polymers. 

16. A Water based priming adhesive composition accord 
ing to claim 10 containing from about 15 Wt. % to about 50 
Wt. % of said primer. 

17. A Water based priming adhesive composition accord 
ing to claim 16 Wherein said primer further includes a 
particulate dispersing agent. 

18. A Water based priming adhesive composition accord 
ing to claim 17 Wherein said particulate dispersing agent is 
a fumed silica. 


