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VEKY HIGH SOLIDS ADHESIVE 

TECBNJ:CAL FIELD 

The present invention relates to processing 

s polychloroprene contact adhesives and processes for making the 

10 

same to improve their sprayability. The present invention 

more particularly relates to making high solids/high acetone 

containing polychloroprene contact adhesives that can be 

atomized for spraying. 

BACXGR.Otnm OP THE INVENTJ:ON 

It has been generally known in the field of high solids 

contact adhesives that in order to comply with voe 

15 regulations, contact adhesives would have to be either. 

chlorinated solvent products or waterborne products. 

The early contact adhesives which complied fully with the 

VOC ·regulations were chlorinated solvent based. However, the 

Montreal Protocol banned the use of methyl chloroform based on 

20 its· potential as an upper atmosphere ozone formation 

retardant. This left only methylene chloride as a possible 

solvent for contact adhesives. 
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In 1997, the Hazardous Air Pollutants regulation, 40 

C.F.R. Part 63 (the Wood .Furniture NESHAP} made methylene 

chloride a hazardous air pollutant. Furthermore, on January 

10, 1997, the U.S. Office of Occupational Safety and Health 

s (OSHA) issued a standard (29 C.F.R. Parts 1910, 1915 and 1926} 

which lowered the limit ori worker exposure to methylene 

chloride. Based on these regulations, it appeared that the 

only alternative to these chemicals were waterborne contact 

adhesives. 

10 In 1997, a third alternative became possible because of 

two factors. The first was the delisting of acetone as a 

Volatile Organic Compound (VOC) by.the EPA. The second was 

the development of technology which e~led aerosolization of 

polychloroprene phenolic contact adhesives. A polychloroprene 

15 contact adhesive when coated on two materials, adheres to 

itself upon contact, after drying. Polychloroprene contact 

adhesives have been formulated in both solvent and waterborne 

systems. The materials upon which polychloroprene can be used 

include wood, plastic laminates, paper, glass, carbon filter, 

20 concrete, ceramics and metals such as iron, steel and 

aluminum. 
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There is a need for a polychloroprene contact adhesive 

that can be sprayed from an aerosol container in a uniform 

spray pattern. There is a further need for a polychloroprene 

contact adhesive that can be sprayed from a standard 

s pressurized container with pressure regulator and/or valves 

and nozzles that are commercially available, for example, the 

Binks Spraypot. 

It would therefore be useful to develop a polychloroprene 

contact adhesive which was made from high solids which makes 

lO it possible to accomplish more work per unit of adhesive. 

This also allows for· les·s sol vent evaporation into the air 

while completing the same amount of work. It would also be 

useful to develop a polychloroprene contact ·adhesive which 

surpasses the Wood Furniture NESHAP mandated Hazardous Air 

15 Pollutants (HAP) level of one pound HAP per pound of solids. 

The inven.tion allows the creation of contact adhesives which 

contain HAP levels of less than 0.2 and possibly as low as 

zero HAP. 

20 
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S'OMMA.il.Y 01' 'rHE :!NVENTl:ON . 

According to the present invention, a method of making a 

contact adhesive includes the steps- of mixing a solvent with 

a rubber blend and/or resin for making a contact adhesive and 

s then processing the solvent/rubber/resin blend until a desired 

lowered viscosity is reached while obtaining a solids content 

of not less than 3 O weight percent. Also described is a high 

solid/high acetone contact adhesive made of a mixture of 

polychloroprene or a polychloroprene derivative and acetone. 

10 
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DE'l'AJ:LED DESCRIPTION OF THE INVENTION 

The present invention provides a method of making a 

contact adhesive and the contact adhesive per se. The method 

s most generally includes the steps of first mixing a solvent 

with a rubber blend and resin to form a solvent/rubber/resin 

blend of the type to be used as a contact adhesive. The 

solvent/rubber/resin blend is processed until a desired. 

lowering of the ASTM D 1084 Saybolt viscosity is reached, 

10 while achieving a solids content of greater than 3 O weight 

percent. This process can be accomplished in multiple steps 

to raise the solids content while continuing to lower the 

viscosity to a desirable level well suited for spraying uses. 

High.solids products make sense in an era of accelerating 

15 solvent prices and voe regulations. With very high solids 

products it is possible to deliver more bonded area per 
.. · 

gallon, thus less solvents evaporate into the air when 

performing a given amount of work. Since less sol vents 

evaporate into the air per unit of adhesive sprayed the HAP 

20 and voe levels are lowered. In addition, the increased solids 

content allows users to achieve a desired adhesion with less 

spray. Users I therefore, do not need to spray as long and 

thus again fewer pollutants are released. 
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In fact, The Wood Furniture NESHAP mandated a HAP level 

for existing regulated sources of l pound of HAP per pound of 

solids and new sources to O .2 pounds of HAP per pound of 

solids. The contact adhesive of the present invention is 

s capable of attaining HAP levels of 0.2 or less and voe levels 

of less than 400g/L. 

More specifically, the solvent/rubber/resin blend can be 

made in a kettle type process well kri.own in the art. Solvents 

of the type used in the present invention can be selected from 

10 the group including aromat~cs, ketones, aliphcltics, alcohols 

and esters. The concentration of solvent can range from 35 to 

70%, by weight. 

Resins used with the present invention_ can· be selected 

from the group includins-·modified resins, polyterpene resins, 

15 phenolic resins, phenolic modified terpene resins, and 

aliphatic petroleum hydrocarbon resins. Preferably, phenolic 

resins are used. Broadly, the resins can range from 4 to 30 

weig~t percent. More preferably, the resins range from 6 to 

25 weight percent. The weight percent of resin relates 

20 linearly to the weight percent of solids. For example, the 

weight percent of resin in the adhesive is 14 when the solids 

level is 36% ·and 25 when the solids level is 65%. 



The rubbers used are well known in the art. Preferably, 

the rubber used is a blend of polychloroprene synthetic 

rubbers in a broad concentration ranging from 8 to 40 weight 

percent. More preferably, the rubber concentration ranges 

s from lO to 36 weight. percent. The preferred rubber 

concentration is 20 weight percent. 

The total solids concentration is greater than 30 weight 

percent. Surprisingly, solids levels have ranged from 30% to 

65%, previously unheard of levels. Also, unheard of levels of 

10 acetone have been able to be used in the same mixture. 

Acetone levels have exceeded 60% of solvent blend by volume, 

thus providing high solids and high acetone adhesives having 

Volatile Organic Compounds {VOC's) below the 250g/L mandated 

by SCAQMD and even Qelow the 200g/L mandated by other 

is California districts. 

The processing step discussed above is most preferably 

accomplished by shearing the solvent/rubber/resin blend to 

achi·eve the desired viscosity. The shearing process is 

discussed in detail in United States Patent 5, 733, 961 ·to· 

20 Purvis II, et al., issued March 31, 1998. The Purvis II, et 

al '961 patent is incorporated herein by reference. 

Generally, the processing step includes shearing in a 
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Microfluidizer111 processor utilizing an electrically driven, 

dual plunger or piston, hydraulic intensifier pump to 

pressurize the fuild pro4uct. 

During the operation the solvent is mixed with rubber 

s and/or re~in in a kettle type process to form. a blend and then 

introduced into the Microflu·idizer® wherein the high pressure .. 
plungers/pistons in the pump shift back and forth forcing the 

blend o.ut of one end of the pump, while drawing the blend into 

the other end. The pump 1 s action forces the blend stream into 

10 the res.tricted orifice of the interaction chamber. The 

chamber's microchannels are geometrically fixed and the 

pathway.is comparable in size to the cross section of a human 

hair. Once inside, the blend stream becomes highly 

pressurized and propels fonlard at speeds of up to hundreds of 

is meters per second. It separates in two, changes direction and 

collides with itself into a single stream. ·There. ·is 

incredible amount of energy being dissipated in an extremely 

short period of time creating shear, impact and cavitation. 

End particles and droplets will be dramatically reduced in 

20 size. Thereafter, if desired, more sovlent, rubber and/or 

resin is added to the blend in a kettle type process and the 

new blend is introduced into the Microfluidizer® for further 

processing. 
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The product that: ent:ers the processing zone encounters no 

moving parts. There is nothing to fluctuate as the pressure 

accelerates or decelerates and thus cause inconsistencies from 

batch to batch. Additionally there are no crevices or 

s obstacles to collect particles and complicate cleaning. 

Results are consistent and easily reproducible. 

The particular type· of polychloroprene which will be 

utilized depends upon the properties (e.g. flammability, oil 

resistance, toughness, extensibility, crystallization rate, 

io resistance to crystallization, etc.) which are required in the 

contemplated use. 

Commercially available tackif iers for polychloroprene 

contact adhesives include natural and modified resins, 

polyterpene resins, phenolic resins, phenolic modified terpene 

1s resins, and aliphatic petroleum hydrocarbon resins. 

Metallic oxide, such as magnesium and zinc oxide, serves 

as acid acceptors by neutralizing the hydrochloric acid which 

is· . released upon the aging of polychloroprene, thereby 

minimize the deterioration of materials that come into contact 

20 with the polychloroprene contact adhesives. They serve, 

furthermore, as curing agents for the polychloroprene, thereby 
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increasing the tensile strength of the resulting adhesive 

bonds, and also aid in the room temperature crosslinking. 

The antioxidant prevents oxidation and discoloration. 

The following antioxidants have been disclosed as suitable for 

s use in formulating po~ychloroprene contact adhesives: phenyl­

alpha-naphthylamine, phenyl-beta-napthylamine, phenyl-beta­

napthalen,e, and 2, 2' -methylene-bis {4-methyl-6-tertiary butyl­

phenol). 

The desired lowering of the voe is reached at a value 

lO of below 400 grams per liter. Preferably, the desired Voe is 

within the range of 200 to 400 grams per liter and in a 

preferred embodiment is 390 grams per liter. In accordance 

with the pres·ent invention, the processing step, especially 

using the shearing process of the present invention, can 

is cause drops in viscosity of ten to over 70%. Thus, 

viscosity ranges allow for spraying· via a pressurized 

canister or pressurized spraypot, as well as, aerosol 

spraring through small volume applications. 

Examples of such aerosol spray mechanisms are disclosed 

20 in United States Patents 4,401,272 and 5,444,112. The '272 

patent discloses an aerosol spray nozzle structure which 

e-nables a formulation of aerosol adhesives based on soluble 

polychloroprene. However, the '272 patent discloses that the 
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spray head permits an aerosol solids level as high as 11.1%. 

Utilizing the present invention, such aerosol spray nozzles 

can spray solids at concentrations well above ll.1%. 

Depending on the amount of adhesive being used for a 

s particular type of. application, the adhesive prepared as 

described above may be packaged in unpressurized bulk 

containers like 55 gallon drums or 5 gallon pails. Bulk 

container adhesives can be applied with pressurized spray pot 

systems. 

10 The present invention further provides a contact adhesive 

15 

made by the. above-described method. Most generally, the 

contact adhesive is a solvent/rubber/resin blend having a ASTM 

O 1084 Saybolt viscosity capable of atomizing and a solids 

content of gre~ter than 30 weight percent. 

EXAMPLES 

The following tables provide examples of processes in 

resulting adhesive comcositions made in accordance with the 

20 present invention. The processes demonstrate steps ranging 

from a single processing to multiple processing steps 

ranging to six additions of rubber and resin to the blend. 
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J6' solid adhesive voe ASTM c 3960•380 grams/liter 

lst - Rubber Mix 2nd - Rubber &. Resin 

\' Solid Mix Processed Drop in Mix \' Solid Mix Final 

Content Viscosity Viscosity Viscosity Content Viscosity 

s l9 39.2 16.6 57.7, 35.S 28.9 
TABLE 1 

40\' solid adhesive voe AS'tM D 3960~593 grams/liter 

lst - Rubber Mix 

lO !II Solid Mix Processed Drop in 

Content Viscosity Viscosity Viscosity 

17.B 49.4 18.6 62.l\' 

2nd - Rubber Mix ·3rd - Rubber &. Resin 

lS t Solid Mix Processed Drop in Mix t Solid Mix Final 

Content Viscosity Viscosity Viscosity Content Viscosity 

26.S 77.3 16.S 78.7t 39.4 28.4 

TABLE 2 
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SO\ solid adhesiva VYC AS'l'M D 3960•365 gr.m.11iter 

1st • Rubber Mix 

% Solid Mix Processed Drop :l:n 

Content Viscosity Viscosity Viscosity 

s 14.7 1.8. 7 l.5.4 17.6% 

2nd • Rubber Mix 

ts Solid Mix Processed Drop in 

Content Viscosity Viscosity Viscosity 

10 27.9 166.6 25.7 84. 6'5 

3rd • Rubber Mix 

% Solid Mix Processed. Drop in 

Content Viscosity Viscosity Viscosity 

15 29.4 57.0 24.l S7.71ls 

4th - Rubber r. Resin 

!ls Solid Mix Processed Drop in 

Content Viscosity. Viscosity Viscosity 

20 49.2 s5.a . 32.9 42.l!ls 

TABLE 3 
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55\ solid adhesive VOC AS'l'K D 3960•242 i;,·raiu/J.iter 

1st - Rubber Mix 

\ Solid Mix Processed Drop in 

Con cent Viscosity Viscosity Viscosity 

5 18.4 31.a 16.4 47.l.lls 

and - Rubber Mix 

!Is Solid Mix Processed Drop in 

Cont:ent Viscosity Viscosity Viscosity 

10 a6.8 74.2 16.8 .,., .4111 

3rd - Rubber Mix 

!Is Solid Mix Processed Drop iA 

Content Viscosity ·viscosity Viscosity 

15 32.2 1a.6 21.7 69.3' 

4t:h - Rubber &. RasiA 

!Is Solid Mix Processed Drop iA 

Cozitent Viscosity Viscosity Viscosity 

20 38.6 a.a a.a mm 

5th - Rubber &. RasiA 6th - Rubber '= Re&iD 

\ Solid Mix Process ad D:r:op iA KiX Ill Solid Mix FiD&l 

Content Viscosity Viscosity Viscosity CoDtaDt Viscosity 

25 43 a.a a.a mm ss.o o.o 
TABLE 4 
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60\ solid adhesive 

1st: - Rubber Mix 

\ Solid Mix Processed Drop iA 

Cont:ent: Viscosity Viscoait:y Viacosit:y 

s 20.8 66.1 17.8 73.1111 

2nd - Rubber Mix 

\ Solid Mix Procaased D:op i:i 

Cont:ent: Viscosity Viscosity Viscosity 

10 28.3 llJ.4 24.1 1'.8\ 

3rd - Rubber Mix 

\ Solid Mix P:ocassed Drop iA 

Cont:ent: Viscosity Viscosity Viscosity 

15 34.1 80.3 19.7 75.S\ 

4t:h - Rubber t. RasiA 

\ Solid Mix Processed D:op iA 

COAt:ant: Viscosity Viscosity Viscosity 

20 39.7 o.o a.a BU. 

St:h - Rul:lbar t. R.asi: St:h - Rubber " llaaiA 

\ Solid Mix Processed D:op i: Hix !Is Solie! Hix l'i:al. 

Cont:ent: Viscosity Viscosity Viscosity COAtllZlt: Viscosity 

25 45.0 o.o o.o ·:su. 60.0 o.o 
TABLE 5 
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65' solid aci:'las~va 

1st: - Rubber Mix 

91 Solid Mix Processed llrop in 

Cont: enc Viscosity Viscosity Viscosity 

s 19.9 47.0 16.2 55.5111 

2nd. - Rubbar Mix 

% Solid Mix Processed llrop in 
.. ·.· 

Cont: enc Viscosity. Viscosity Viscosity 

10 28.4 76.S 18.2 76.2'9 

3rd - Rubber Mix 

91 Solid Mix Processed Drop i:n 

Content: Viscosity Viscosity Viscosity 

15 34.2 o.o o.o m 

4t:h - Rubber t. Resizi. 

Iii Solid Mix Processed Drop i:n 

Cont:e:nt: Viscosi·t:y Viscosity Viscosity 

20 39.4 o.o o.o BR.a 

.. 
St:h - Rubber & R.esi:n 6th - Rubber A Ras.:i.A · 

·'s Solid Mix Processed D:op i:n Xix % Solid Hix J'iD&i 

Cont: ant: Viscosity Viscosity Viscosity Ccmte7.t Viscosity 

25 45.0 o.o o.o m 65.0 o.o 
TABLE 6 
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A specific example of the present invention is the 830 

Lokweld® extremely flammable very high solids spray grade 

contact adhesive. The 830 adhesive is a blend of 

polychloroprene synthetic rubbers and phenolic resins in a 

s solvent system of toluene, acetone, naptha, and cyclohexane. 

The 830 adhesive~'"has a very high solids content of 36% by 

weight as compared to more typical flammable products having 

l7.5% to 18% solids by weight. 

The 830 adhesives has a red color, viscosity of 900 ± 

io 400 cps and at 7.4 lbs. per gallon. Solid contents weight 

precent is 36.0 ± 1.0. The coverage obtained by the 

adhesive is approximately 241 bonded square feet per gallon, 

at a rate of 2.5 dry grams per square foot. 

Utilizing.the 830 .adhesive, one gallon is sufficient to 

15 cover 482 square feet of area or to bond 241 square feet of 

High Pressure Decorative Laminate (HPDL) to 241 square feet 

of substrate at a coverage rate of 2.s dry grams of adhesive 

per ~quare foot on each surface. 

This adhesive is made in accordance with the pre.sent 

20 invention and defines excellent utility in the areas of 

woodworking, especially in the area of bonding laminates and 

non-metallic substrates, such as particle board, plywood, or 

laminate. 
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Examples of equipment used for application of such an 

adhesive are as follows: 

RECOMMENDED EQUJ:PMENT 

GllN 
Blinks 
Model 95 
Model 7B/C 
Model 62 
Model lSss 
Model 69 
2001 SS 

2001 

FLUID TIP 
66ss 

GOH FLllIP TI2 
DeVilbuss FF 
JGA-510 
MSA-510 

AUTOMATIC SPRAY 
GD?l ELllIP 
Binks 66ss 
Model 61 
DeVilbuss 
AGX 510 FF 

~I,, 

AIR CAP 
66S0-3 

AIR CAP 
797 

AI'.R. CAP 
66S0-3 

797 

For an air source, continuous 80 - 100 psi source is 

used at 20 cubic feet per minute at the nozzle. Fluid 

30 pr.essure should be afforded l2-l4 psi and a pump pressure· 

should be 30-50 psi. 

The invention has been described in an illustrative 

manner, and it is to be understood that the terminology 

which has been used is intended to be in the nature of words 

35 of description rather than of limitation. Obviously, many 
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mod~f ications and variations of the present invention are 

possible in light of the above teac~ings. It is, therefore, 

to be understood that within t~e scope of the appended 

claims, the invention may be practiced otherwise than as 

s specifically described. 
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* C L M S * 

What is claimed is: 

l. A method of making a contact adhesive, comprising the 

steps of: 

mixing one or more of a solvent, a rubber blend, and a 

resin to form a blend for making· a contact adhesive; and 

processing the blend until desired lowering ·of viscosity 

is reached and obtaining a final solids content of greater than 

30 weight percent. 

2. The method according to claim l, further includes the 

steps of: 

adding additional rubber or resin to the blend after the 

processing step; 

further processing the blend containing the additional 

rubber or resin until desired viscosity is reached; and 

repeating the adding and-further processing steps until the 

desired lowering of viscosity is reached and obtaining a final 

solids content of greater than 30 weight percent. 
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* C L M S * 

3. ·The method according to claim l, further includes the 

steps of: 

adding additional rubber and res~n to the blend after the 

processing step; 

further processing the blend containing the additional 

rubber or resin until desired viscosity is reached; and 

repeating the adding and further processing steps tintil the 

desired lowering of viscosity is reached and obtaining a final 

solids content of greater than 30 weight percent. 

4. The method of claim l, wherein said processing step 

includes shearing the blend to achieve the desired viscosity. 

5. The method of claim 4, wherein said processing step 

reduces the visc.osity by at · 1east lO percent. 

6. The method of claim l wherein the rubber is a blend of 

polychloroprene synthetic rubbers. 

7 • The method of claim l whe.rein said resin is a phenolic 

resin. 
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* C l M S * 

8. The method of claim l wherein said solvent is selected 

from the group including aromatics, ketones, aliphatics, 

alcohols and esters. 

9. The method according to claim l, wherein the contact 

adhesive is a mixture of polychloroprene rubber, phenolic resin, 

toluene, acetone, naphtha, and cyclohexane. 

10. The method according to claim l, wherein the desired 

voe is less than 400 grams per liter. 

ll. ·A contact adhesive comprising: 

a solvent/rubber/resin blend having viscosity capable of 

atomizing and a solids. content of greater than 30 weight· 

percent. 

12. The contact adhesive of claim ll further defined as a 

·mixture of chloroprene/methacrylic acid copolymer 

polychloroprene, magnesium oxide, tackifier, antioxidant, 

organic solvents and water having the desired viscosity while 

having a solids content of greater than 30 weight percent. 
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13. · The conta.ct: adhesive of claim ll, having a solids 

concencrat:ion content: at: a level ranging from 30 to 65 weight 

percent:. 

14. The contact: adhesive of claim 13, wherein said solids 

content is preferably between 35 and 55 weight percent. 

lS. The contact adhesive of claim 14, wherein said solids 

concerit:ration content is 36 weight percent. 

16. The contact adhesive of claim 11, wherein said organic 

solvent· is selected from the group including aromatics, ketones·, 

aliphat:ics, alcohols and esters. 

17. The contact adhesive of claim 16, wherein said acetone 

concentration is at a level greater than 60 percent of solvent 

blend by volume. 
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