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A pressure sensitive adhesive is disclosed that Is tack-free to the touch, but forms a permanent bond under moderate pressure.
The pressure sensitive adhesive contains a tacky adhesive latex, a non-tacky latex or polymer, and an inert filler. The tacky
adhesive latex provides the sealing properties, the non-tacky latex or polymer provides blocking properties and the filler absorbs
oll that may adversely affect the sealing properties. The adhesive tack-free to the touch yet becomes activated to form a
permanent bond under moderate sealing pressure.
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A pressure sensitive adhesive is disclosed that is tack-

free to the touch, but forms a permanent bond under moderate

~ pressure. The pressure sensitive adhesive contains a tacky

adhesive latex, a non-tacky latex or polymer, and an inert
fiiler. The tacky adhesive latex provides the sealing
properties, the non-tacky latex or polymer provides blocking
properties and the filler absorbs oil that may adversely affect

the sealing properties. The adhesive is tack-free to the touch
vet becomes activated to form a permanent bond under moderate

sealing pressure.
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Bé qround of the Inventio
The present invention relates to a pressure sensitive

adhesive composition and its application.

The majority of pressure sensitive adhesives disclosed by

the prior art are tacky to the touch and present difficulties in

storage and handling because they tend to exhibit "blocking”
properties; i.e., they tend to adhere to themselves when stored
on a reel. Thus, there exists a need for a pressure sensitive
adhesive that is initially tack-free, but forms a permanent bond
upon moderate sealing pressure.,

U.S. Patent No. 4,889,884 to Dust et al. discloses an
adhesive that is capable of forming a seal to itself with
application of pressure, yet resists blocking. However, Dust et
al. does not disclose the presence of a filler. As a result,
silicone o0il, often used in the nip for cut sheet forms to

protect the fused roll, would be expected to migrate to the

surface of the adhesive and interfere with the sealing
operation. Thus, there is an additional need for a pressure
sensitive adhesive whose adhesive properties will not be

adversely affected by contact with silicone oil.

Accordingly, it is an object of the present invention to

overcome these and other disadvantages of the prior art.
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It 1s another object of the invention to provide a

pressure senslitive adhesive that 1is tack-free to the touch,

but forms a permanent bond under moderate bonding pressure.
It 1s another object of the :nvention to provide a

pressure sensitive adhesive that will not be adversely

aftected by contact with silicone or other oils.

These and other objects are achieved by the
pressure sensitive adhesive cf the invention which comprises

a tacky adhesive _atex, a non-tacky latex or polymer, and an

1nert filler. The adhegives prepared according to this

invention are tack-free to the touch vet become activated to

form a permanent bond under mwoderate seallng pressure.
More particularly according to the present

invention, there 1s provided a pressure sengsitive adhesive
composition comprising a tacky adhesive latex, a non-tacky
latex or polymer, and an inert riller, wherein =zaid
components are present 1n an amount effective to create an
adhesive that 18 tack-free to the touch but forms a
permanent bond upon the application of pregssure and wherein
sald 1nert filler 1s present in an amount effective to

absorb o01l; said tacky adhesive latex present 1n an amount

ranging from about 54 to about 84% by weight, saild non-tacky

latex or polymer present 1in an amount ranging from about

2 to about 25% by weight, and said inert filler present 1in
an amount ranging from about # to about 35% by welght (the

welght ratlos based on the total composition) .

Additional objects and advantages of the invention

will be set forth in part 1n the description which follows,
and in part will be apparent from the description, or may be
- 3
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learned by practice of the 1nvention. The objects and

advantages of the invention will be realized and attained by

means of the compounds, compoesition and processes
particularly pointed out in tne written description and

appended claims.

Detailed Description of the Preferred Embodiments

The first component of the adhesive of the present
invention, a tacky adhesive latex, 1s generally a permanent
acrylic-type adhesive latex. Acrylic emulsions such as
Robond* PS-60, Robona* PS-61, and Rhoplex* N-619 (marketed
by Rohm & Haas Co., Philadelphia, PA;) and Gelva* RA 2397,

RA 2404, and RA 2373 (marketed by Monsanto Co.,

St. Louls, MO) are examples c¢f the tacky adhesive latex that
may be used 1n accordance with the invention. Generally,
these adhesives are copolvmers of (1) a flexible alkvyl
acrylate or methacrylate having about 4 to about 12 carbon
atoms, (2) a hard alkyl acrylate or meifhacrylate having

1 to about 4 carbon atoms, and (2) a functional monomer such

as acrylic acid, methacrylic acid or vinvyl pvrrolidone, or

multifunctional monomers such as difuncticnal or
trifuncticnal acrvlates or methacrylates. The tacky

materilial 1s the main ingredient, incorporated to produce a

fiber tearing bond when sealing pressure 18 applied.

The second component of the composition of the

invention may be either a non-tacky latex or a non-tacky

polymer, or combinations theresot. Appropriate examples ot
nori-tacky latexes that may be used 1ncliude acrylate latexes,
such as Rhoplex* P-376 and B-3% (marketec by Ronm & rHaas

Co., Philadelphia, PA) and styrene-butadiene latexes such as

*Trade-mark
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Dow latex* 620, 640 and 650 (marketed by Dow Chemical,

Midland, MI). Appropriate examples of non-tacky polymers
that may be used inclilude adhesive-compatible, water-soluble
polymers such as polyvinyl alconel, starch and cellulose
derivatives. The non-tacky material 1s i1ncorporated to

provide the anti-block characteristics of the adhesives

.

during form handling and storage. Too much of this non-
tacky material will reduce the sealing properties, while too

little will result in blocking of the forms together.

The final component ©of the compesition 1s an 1nert
filler. Examples of appropriate fillers that may be used
include high capacity oil-absorbing si.lcate powder, silica,
titanium dioxide, clays, and mixtures thereof. The inert
filler is incorporated to absorb oil. Generally, when
silicone oil is used in the nip for sheet cut forms to
protect the fuser roll, migration of the material to the

adhesive surface will interfere with the gealing operation.

The high oil-absorbing filler 18 incorporated to absorb this

oil. The adhesive strength 1s greatly decreased 1f the
filler is overdosed. However, the oil-absorbing capability

wlll be 1nsufficient 1f 1t 1s underdosed.

A small amount of pigment or dye may also be added
to make the adhesive-coated substrate more appealing to the

eve .

The composition of the present invention
preferably contains about 54 to about €4 parts of tacky
adhesive latex, about 2 to about 25 parts of non-tacky latex
or polymer and about 8 to about 35 parts of inert filler

based upon 100 total parts, on a welght basis.

*Trade-mark
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The composition according to the invention
generally has a solids content of about 2% to about 40%, a

#

pH of about 7 to about 10 and a viscosity of about 200 to

about 2000 cps.

The composition of the invention can be coated on
a substrate such as a sheet of about 12 to about 28 # bond
paper at about 3.5 to about 15 microns thickness. Lab wire

wound coating rod or production roll coaters can be adapted

to pertorm the coating. Spraying, dipping or printing

methods can also be

- A
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1 ? employed. Other substrates may be coated besides paper, such as
- metal foil, polymer fibers such as cellophane, polyethylene

terephthalate, olefin polymers and the like. After the adhesive

{

mixture has been drawn onto the substrate, the sheet is allowed

5 '; to dry or is passed through a heated oven to obtain a tack-free
sheet. .

The following examples are illustrative. Unless otherwise

indicated, amounts shown are in parts by weight. The following

; testing procedﬁres were used to determine % seal and % blocking.

. Sealinc fest Procedure
;% 1. Coatéd sheets were cut into 3" by 8" rectangles.
Ef 2. The coated sheets were positioned adﬁesive-to—adhesive
?; -- 10 sets were tested.
15 fg 3. Coated sheets were sealed on a lab sealer at'the
? conditions specified in the examples.
? 4. The sealed samples were 81Ow1y peeled apart and the %
iz of-samplas with fiber tearing seals was recorded. This number
was the % seal.
20 Blocking Test Procedure

This test measures paper to pressure-seal adhesive

blocking. The test requires one 4 x 5 inch (1/4 inch thick)

thick) piece of aluminum for the top, and a 6 pound weight.
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1. 1 x 3 inch samples were cut from identical areas from

20 identical samples of sheets coated with adhesive.

i
|
|
|
|
I piece of stainless steel for a base, one 1 x 3 inch (1 inch
)
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2. The sample strips were stacked and aligned.

3. The aligned stack was placed on the stainless

steel base and placed into the preheated oven (220°F) .

4. The top piece of aluminum was carefully placed

5 onto the stack.

5. The 6-pound weight was p.aced on top of the

stack and the oven door was cloged.

6. After 30 minutes, the samples were removed

from the oven and checked for any blocking (sticking

10 together). The % of samples with blocking was recorded.

This number was the % blocking.

Examgle 1

56.6 parts of Robond* PS-61 Latex (an acrylic

latex, from Rohm and Haas, was compounded with 8 parts of

15 dry Cabosil* 5M (a silica from Peltz Rowley Chemicals) and

24 parts of Dow latex* 620 (50% solid, . The resultant

mixture was drawn down onto a 24# OCR bond paper and dried

to 10-12 microns thickness. The coating 1s tack-free to the

forms a good fiber tearing bond on a blank

.

touch, vyet 1t

20 bond paper under 200 psi seal pressure.

Examples 2-5

Robond* PS-60 acrylate latex was compounded with
Rhoplex* latex B-85, and Cab-o-sperse* (a colloidal silica

from Cabot Corp.) and coated on Z4# bond paper. The coating
25 was assembled with a blank sheet and sealed under 100 psi

pressure. The assembled sheets were placed 1n a 65°C oven

*Trade-mark
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for 7 days, after which % seal was tested and recorded.

Regsults are shown below.

PRy |
b

Ex. PS-60 B-85 Silica Caliper (u) 5 Blocking % Seal

— T —p—r—r— W P bbby A D Y yaages B ek D e e e o L LV T

2 73 12 ib 6.5 Iome 100
3 777 8 15 . O some 100
¥ 68 12 20 7.9 0 100
5 72 8 20 5.5 0 100

Examgles 6-9

5 Robond* PS5-60 acrylate latex wasg compounded with
Rhoplex* latex P-376, and Cab-o-sgperse* and coating on
24% bond paper. The coating was assembled with a blank
sheet and sealed under 100 psl pressure. The assembled

sheets were placed 1in a 65°C oven for 7 days, after which

10 % seal was tested and recorded. Results are shown below.

Ex. PS-60 B-376 Silica Caliper (u) 3% Blocking 3% Seal
6 80 10 10 bl () 100
7 72 6 2 2 4.6 0 100
8 68 16 16 SIS 0 100
9 72 & 20 5.5 0 100

Examgles 10-11

Robond* PS-60 acrylate latex was compounded with
Dow latex* 620, and Exsilon* {a silicate powder from

15 Engelhard Chemicals) and coated on 244 bond paper. The

*T'rade-mark
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coatling was assembled with a blank sheet and sealed under

100 psi pressure. The assembled sheets were placed in a

65°C oven for 7 days, after which % seal was tested and

recorded. Resgsults are shown below.

EX. PS-60 Exsilon* Dow* 620 Caliper (u) % Blocking % Seal

T —— P W

10 70 10O 20 S, L O 100

11 64 30 5 8.3 0 100

Examgles 12-14

Robond* PS-60 acrylate latex was compounded with

Dow latex* 620 and titanium dioxide and coated on 24# bond
paper. The coating was assembled with a kblank sheet and
10 sealed under 100 psi pressure. The assenmbled sheets were

= .

placed in a 65°C oven for 7 days, after which % seal was

rested and recorded. Results are showr below.

s = b VIFEIR WV WSy S I L | S——— g .. iy Wirh ol

Ex. PS-60 Titanium Dow 620 Caliper (u) % Blocking % Seal

Dioxide
12 70 20 10 7.8 0 100
13 64 30 6 SO 0 100
14 34 12 4 5.9 0 100
Examples 15-27
15 Robond* PS-60 acrylate latex was compounded with

Dow latex* 620 and Cab-o-gperse* and ccocated on 24# bond

paper. % Seal was tested after 7 days of aging at 95%

*Trade-mark
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humidity, 37°C. Sealing pressure was set at 60 psi.

Regults are shown below.

Ex. PS-60 Latex Silica Caliper (u) s Blocking 3 Seal
15 54 12 34 5.4 0 5
16 54 12 34 4 5 0 0O
17 60 6 34 5.9 0O 5
18 6 0 6 34 4, & 0 50
19 64 S 27 4.1 0 100
20 64 > 27 5,0 0 100
21 68 12 20 4.6 10 80
22 68 12 20 3.7 0 55
23 72 6 272 6.5 0 100
24 74 3 2 0 4.1 0 100
25 74 6 20 4,2 0 100
26 75 10 15 7.5 0 100
27 80 10 10 8.8 0 100

At 100 psi sealing pressure, every sample sealed.

Examgles 28-30

Gelva* 2397 (from Monsanto} was compounded with
Rhoplex* B-85 and Cab-o-sperse* and coated on 24# bond
paper. The coating was assembled with a blank sheet and
sealed under 100 psi pressure. The assembled sheets were
:

placed in a 65°C oven for 7 days, after which % seal was

tested and recorded. Results are shown below.

*Trade-mark
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Ex. Gelva* Silicate B-85 Caliper (u) % Blocking 3% Seal
2397

28 70 24 6 S () 100

29 68 24 8 b3 O 100

3C 66 24 10 7.1 9 100

ExamEles 31-33

Robond* PS$S-60 acrylate latex was compounded wilith
Vinol* 523 (a partially hyvdrclyzed polyvinyl alcohol from
5 Air Products and Chemicals;, and Nipsil* (a Japanese
colloidal silica) and coated on 24# bond paper. % Seal was
tested after 7 days of aging at 60°C. Sealling pressure was

set at 100 psi. Results are shown below.

&

x. PS-60 Vinol S8ilica Caliper (u) % Blocking s Seal

31 78 2 2 0 N1 4§ 100

32 74 2 24 5.1 O 100

323 76 3 21 by () 100
*Trade-mark
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Other embodiments of the invention will be apparent to
those skilled in the art from consideration of the specification
and practice of the invention disclosed herein. It is intended
that the written description of the specification and examples
be considered exemplary only, with the true scope and spirit of

the invention being indicated by the appended claims.

-11-
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CLAIMS:
1. A pressure sensitive adhegive composition

comprising a tacky adhesive latex, a non-tacky latex or

polymer, and an inert filler, wherein saild components are

5 present 1n an amount effective to create an adhesive that is

tack-free to the touch but forms a permanent bond upon the

i
sl

application of pressure and wherein salrd inert filler is

present 1n an amount effective to absorb cil; said tacky
adhesive latex present in an amount ranging from about
10 54 to about 84% by weight, said non-tacky latex or polymer

present 1n an amount ranging from about 2 to about 25% by

weight, and said inert filler present in an amount ranging

from about 8 to about 35% by weight (the weight rations based

on the total composition) .

15 2. The composition of claim 1, wherein said tacky

adhesive latex 1s an acrvlic-type latex.

3. The composition of claim 2, wherein said tacky

adhesive latex 18 a copolymer of {(a) a flexible alkyl

acrylate or methacrylate having from 4 to 12 carbon atoms,
20 (b)) a hard alkyl acrvlate or methacrylate having

1 to 4 carbon atoms, and {(¢) a functional or multifunctional

mnoromexr .

gl
-

4 . The composition of ¢laim 3, wherein said

furnctional monomer 1is selected f{rom the group consisting of
25 acrylic acid, methacrylic acid, and vinyl pyrrolidone; and

said multifunctional monomer is seiected from the group

consisting of difuncticnal acrvylates, trifunctional

acrylates, and methacrvlates.

5. The composition of any one of claims 1 to 4,

30 wherein said non-tacky latex or polymer is selected from the
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group consisting of acrylate latexes, stvrene-butadiene
latexes, polyvinyl alcohol, starch, cellulose, and

derivatives thereof

H

G . The composition of any one oi claims 1 to 5,

wherelin sald 1nert filler is selected from the group
consisting of silica, silicate powders, titanium dioxide,

clays, and mixtures thereof

Ohps.

7. The composition of any one of claims 1 to 6

further comprising a pigment or dye

ppd?

SMART & BLIGGAR
QTTAWA, CANADA
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