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1
ELECTROSTATIC RECORDING MEMBER
This is a continuation of application Ser. No.
197,756, filed Nov. 11, 1971 and now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an electrostatic recording
member, and more particularly to an electrostatic re-
cording member having a recording layer of good
inscribability, printability, and seal-affixing property.

2. Description of the Prior Art

In general, an electrostatic recording layer should
have a surface resistivity higher than 10} for the pur-
pose of retaining electrostatic latent images, as shown,
for example, in Japanese Patent Publication No.
24344/1963. Heretofore, the recording layer of con-
ventional electrostatic member is composed of electri-
cally insulating resin film and therefore, the surface of
recording layer has lustre, and low inscribability by
pencil, ball pen, and fountain pen, low printability and
low seal-affixing property.

This invention relates to an electrostatic recording
member free from the disadvantages of the conven-
tional electrostatic recording members.

As resins for forming:d recording layer, heretofore
these have been generally used polymers of good
charging property such as polyvinylacetate, polyvinyl-
chloride, polyacryli¢ acid ester, polymethacrylic acid
ester and the like. Accessability of recording layer film
for ink has been improved by dispersing uniformly inor-
ganic pigment or metal soap in the récording layer film
to eliminate the surface lustre. However, such a disper-
sion of pigment in the resin results in lowering the sur-
face resistivity to a value less than 10'(} necessary for
electrostatic recording and thereby, good recording is
not obtained.

The present inventor has found that when inorganic
pigment or metal soap is dlspersed in a film forming
resin such as fatty acid modified epoxy resin ester, cel-
lulose ester and chlorinated rubber, the resulting re-
cording lay has a surface resistivity not so lowered by
incorporation of the pigment or metal soap, and good
recording is-obtained.

SUMMARY OF THE INVENTION

According to the present invention, the electrostatic
recording miember ‘comprises a recording member
composed of a resin film component and an inorganic
pigment or a metal soap dispersed therein, at least one
member of the resin film component being selected
from the group consisting of fatty acid modified epoxy
resin ester, cellulose ester, cellulose ether and chlorina-
ted rubber.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows schematically an enlarged cross section
of an embodiment of electrostatic recording member
according to the present invention; and

FIG. 2 shows schematically an enlarged cross section
of another embodiment of electrostatic recording
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2

member according to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows an electrostatic recording member
composed of two layers, that is, a paper 2 and a record-
ing layer 1 overlying the paper 2. This recording layer
is a resin film layer containing at least one of fatty acid
modifying epoxy resin ester, cellulose ester, cellulose
ether and chlorinated rubber, and an inorganic pigment
or a metal soap is disposed therein.

FIG. 2 shows another embodiment of electrostatic
recording member of this invention composed of three
layers, that is, a support 22, a low resistant layer 23
overlying the support 22, and a recording layer 21
overlying the low resistant layer 23.

It should be noted tht electrostatic recording mem-
bers according to the present invention are not re-
stricted to those as illustrated above.

Fatty acid modified epoxy resin esters used in this in-
vention may be epoxy resins esterified with a drying oil
fatty acid such as tung oil fatty acid, dehydrated castor
oil fatty acid, linseed oil fatty acid and the like, a semi-
drying oil fatty acid such as colza oil fatty acid and the
like, or non-drying oil fatty acid such as castor oil fatty
acid, cocoa-nut oil fatty acid and the like. .

The fatty acid modified epoxy resin have preferably
a degree of esterification ranging from 30 to 90%. Rep-
resentative fatty acid modified epoxy resins are Beck-
osol P 786, 787, and 789 (trade names, supplied by
Japan Reichhold Co. Ltd., they are castor oil fatty acid
ester, cocoa-nut oil fatty acid ester, and linseed oil fatty
acid ester, respectively).

Cellulose ester is a cellulose which hydroxy groups
are esterified with a mineral acid such as nitric acid,
sulfuric acid, and the like, or a fatty acid such as acetic
acid, propionic acid, butyric acid and the like.

Represent cellulose esters are nitrocotton (supplied
by Asahi Kasei, nitric acid ester), acetate cotton (sup-
plied by Dainihon Celluloid, acetic acid ester), and
Half-Second Butyrate Type EAB-381 (supplied by
Eastman Chemical Products INC., acetic acid and bu-
tyric acid ester).

Cellulose ether is cellulose which hydroxy group is
etherified. Representative cellulose ethers are alkyl
ether such as methyl ether, ethyl ether and the like,
aralkyl ether such as benzyl ether and the like. For ex-
ample, there may be mentioned Metorose (trade name,
supplied by Shinetsu Kagaku, methyl ether) and Etho-
cel (trade name, supplied by Dow Chemical Co.).

Chlorinated rubber is chlorinated natural rubber. For
example, there may be mentioned Adeka Chlorinated
Rubber (trade name, supplied by Asahi Denka Kogyo).

Representative inorganic pigments dispersed in the
resin film are calcium carbonate, clay, titanium oxide,
and mica. Representative metal soaps are barium stea-
rate, calcium stearate, barium palmitate, and calcium
palmitate. These examples of pigment are white pig-
ments, but these may be used color pigments other than
white pigment.

The results of experiment are shown in Table 1.
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TABLE

Trade name
(Supplier)

Film forming resin

Surface resistivity
of recording layer

(ohm)

(1) Polyvinykhloride Denka Vinyl 1000A 7 x 10"
(Denki Kagaku Kogyo)

(2) Polymethylmethacrylate Acrynal No. 40 5 x 100
(Toei Kasei)

(3) Polyvinvlacetate Gosenyl T50 8.5 X 10w
{Nihon Gosei)

(4} Polystyrene Dialex 6 % 10"
{ Mitsubishi Monsanto)

(5} Phenolic resin Tamanol 1000 S 1.1 x 1o
(Arakawa Rinsan)

(6) Dehydrated castor Beckosol P 786--50 1.2 x 10"

oil epxoy resin ester (Japan Reichhold)

(7) Nitrocellulose Nitrocotton H % 2 x 10#
{Asahi Kasei)

(8) Cellulose acetate Half-Second Butyrate 4 x 1o
EAB 381 (Eastman
Chemical)

{9) Ethy! cellulose Ethocel STP 4.6 X 10"*
(Dow Chemical)

(10} Rubber chloride Adeka Rubber Chloride 2.6 X 10

No. 2 (Asahi Denka)

Note:

(1) Pigment employed was titanium oxide of rutile type.

(2) Thickness of coating of recording laver was about 5 microns.
(3) The ratio of resin 10 pigment was 1:1.

{4} The support was o base paper subjected to a resistance-lowering treatment as shown in Example |,
(5} Electric resistance wis measured by a4 dynamic condenser clectrometer (supplicd by Toshiba),

{6) Mcasurement was cffected at 25°C ut 60% R.H.

As pigment, titanium oxide of rutile type was em-
ployed, and the ratio of resin to pigment was 1:1. The
experiment was made with respect to various resins. In
Table 1, (1) polyvinylchloride, (2) polymethylmeth-
acrylate and (3) polyvinylacetate have been generally
used for electrostatic recording, but when pigment is
dispersed in any of them, surface resistivity of the re-
sulting recording layer is reduced to a great extent and
becomes that of less than 10'*(). (4) Polystyrene and
(5) phenolic resin have large volume resistivity and
they are 10" - 10'¥{)-cm and 10'? - 10"(}'cm, respec-
tively. However, surface resistivity of layer of such res-
ins in which pigment is dispersed is less than 10'3(}).

On the other hand, (6) dehydrated castor oil epoxy
resin ester (fatty acid modified epoxy resin ester), (7)
nitrocellulose, (8) cellulose acetate and butyrate (cel-
lulose ester), (9) ethyl cellulose (cellulose ether) and
(10) chlorinated rubber can retain fairly high resis-
tance even when pigment is dispersed in a film of said
resin and the surface resistivity is higher than 10"2().

There is not yet fully understood the mechanism en-
abling to prevent lowering surface resistivity and retain
substantially high resistance (surface resistivity higher
than 10'*(}) when pigment or metal soap is dispersed
in a film of fatty acid modified epoxy resin, cellulose
ester, cellulose ether or chlorinated rubber, but it is
considered that adhesion between such resin and pig-
ment or metal soap is good and thereby the surface of
pigment is appropriately covered with the resin.

Amount of pigment or metal soap to be dispersed in
the resin film as mentioned above may be appropriately
selected. The ratio of pigment or metal soap to resin is
preferably higher than 1:5. Inscribability, seal-affixing
property and printability are remarkably improved and
surface lustre is reduced to a great extent in the above-
mentioned ratio range. However, when the amount of
pigment is too much, there occur fog upon electrostatic
recording, choking of writing instruments and peeling
of recording layer. Therefore, most preferable ratio of
pigment or metal soap to resin ranges from 1/1 to 1/5.
When a fatty acid modified epoxy resin ester, cellulose
ester, cellulose ether, or chlorinated rubber as em-
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ployed in this invention is mixed with polyvinylchlo-
ride, acrylic acid ester or methacrylic acid ester used in
conventional electrostatic recording and pigment or
metal soap is dispersed and the resulting mixture is
made into a film for recording layer, the recording
layer has sufficiently high surface resistivity to give
good recording and inscribability is improved to a great
extent. These advantages can be sufficiently obtained
when the amount of resin as used in this invention such
as fatty acid modified epoxy resin ester and the like is
at least 30% by weight on the basis of total amount of
the resin mixture,

The following examples are given for illustrating the
present invention, but should not construed as limiting
the present invention. Parts in the following examples
are by weight unless otherwise specified. ‘

EXAMPLE 1
(Reference Example)

To a base paper of about 60 u thick subjected to a
resistance-lowering treatment and having surface resis-
tivity of 10 {} was applied the following formulation an
dried to form a recording layer of about 5 u thick.

Titanium oxide of rutile type R820 10 parts
(trade name, supplied by Ishihara Sangyo)

Denka Vinyl 1000A 1O parts
(trade name, supplied by Denki Kagaku Kogyo)

Toluene 40 parts
MEK 40 parts

Surface resistivity of the resulting recording layer was
5 X 10" €} and any good recording was not obtained.

EXAMPLE 2
(Reference Example)

The procedure of Example | was repeated except
that the following formulation was used in place of that
of Example 1.

Calcium carbonate 15 parts
Acrynal No. 80 (trade name, supplied by 35 parts
Toei Kasei, polymethylmethacrylate)

Toluene 100 parts
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Surface resistivity of the resulting recording layer was
5 % 10" ) and any good recording was not obtained.

EXAMPLE 3

The procedure of Exainplc I was repeated except
that the following formulation was employed in place
of that of Example 1.

Calcium carbonate ) 40 parts
Beckosol P 786-50 (trade name, supplied by’ 60 parts
Japan Reichhold K.K., 50% solution of -

dehydrated castor oil epoxy ester in xylene)

Toluene 60 parts
Cobalt naphthenate (1.5 parts

Surface resistivity of the recording layer was 1 x 10"
) and good recording was obtained.

EXAMPLE 4

The procedure of Example | was followed except
that the following formulation was used in place of that
of Example 1. s

Titanium oxide of rutile type R §20 20 parts
Beckosol P 786-50 . 40 parts
Toluene 40 parts
Cobalt naphthenate (.5 parts

Surface resistivity of the resulting recording layer was
1.2 X 10" ()} and good recording was obtained.

When the above mentioned formulation was directly
applied to an aluminum foil of about 65 u thick (two
laver structure), the resulting recording layer also gave
a surface resistivity similar to the above mentioned one.

EXAMPLE 5

Following the procedure of Example 1, the formula-
tion as shown below was applied.

Lake Red RC (trade name, supplied 2 parts
by Dainihon Ink Co.)

Titanium oxide of rutile type. R 820 5 parts
Beckosol P 786-50 20 parts
Toluene 30 parts
Cobalt nuphthenate 0.5 parts

Surface resistivity of the resulting recording layer was
3 x 10" ) and good recording was obtained, in this
case the recording paper was red.

EXAMPLE 6

The procedure of Example | was repeated by using
the following formulation in place of that of Example
1.

Barium stearate 10 parts
Beckosol P 786-50 20 parts
Toluene 50 parts
Cobalt naphthenate 0.5 parts

Surface resistivity of the resulting recording layer was
4 X 10" () and good recording was obtained.
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6
EXAMPLE 7

The procedure of Example 1 was repeated except
that the following formulation was used in place of that
in Example 1.

Titanium uvxide of rutile type, R§20 10 parts
Half-second Butyrate (supplied by Eastman 10 parts
Chemical Products, cellulose acetate

and. butyrate)

Ethyl acetate 50 parts

Surface resistivity of the resulting recording layer was
4 % 10*2 ) and good recording was obtained.

EXAMPLE 8

The procedure of Example 1 was repeated except
that the following formulation was employed in place
of that in Example 1.

Titanium oxide of rutile type, R820 20) parts
Ethocel STP (trade name, supplied by 20 parts
Dow Chemical, ethyl cellulose)

Methanol 60 parts

Surface resistivity of the recording layer was 4.6 X
102 {} and good recording was obtained.

EXAMPLE 9

The procedure of Example | was repeated except
that the following formulation was employed.

Titanium oxide of rutile type, RB20 20 parts
Adeka Chlorinated Rubber No. 2 (trade name, 20 parts
supplied by Asahi Denki)

Toluene 60 parts

Surface resistivity of the recording layer was 2.6 X
10" () and good recording was obtained.

EXAMPLE 10

The procedure of Example | was repeated except
that the following formulation was used in place of that
in Example 1.

Titanium oxide of rutile type, R820 50 parts
Beckosol P 786-50 15 parts
Acrynal No. 80 (trade name, supplied by Toei 35 parts
Kasei, Methyl methacrylate)

Toluene 150 parts
Cobalt naphthenate 0.5 parts

Surface resistivity of the recording layer was 4 X 10**
() and good recording was obtained.

EXAMPLE 11

The procedure of Example 1 was repeated except
that the following formulation was employed in place
of that in Example 1.
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Calcium carbonate 8 parts
Beckosol P 786-50 15 parts
Acrynal No. 80 12 parts
Toluene 25 parts
Cobalt naphthenate 1.5 parts

Surface resistivity of the recording layer was 7.0 X
10" Q) and good recording was obtained.

According to the present invention, an electrostatic
recording member of good inscribability, printability
and seal-affixing property is obtained without deterio-
rating the recording characteristics. When the support
is paper, the resulting electrostatic recording paper is
almost the same as usual paper with respect to appear-
ance, inscribability, printability and seal-affixing prop-
erty.

I claim:

1. An electrostatic recording member which com-
prises an electrically low resistant substrate having a
recording layer thereon which consists essentially of an
inorganic pigment or a metal soap dispersed in a resin
film which is composed of at least 30% by weight,
based on the weight of the resin film, of a fatty acid
modified epoxy resin ester having a degree of esterifi-
cation of from 30% to 90% and up to 70% by weight
of a member selected from the group consisting of pol-
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yvinyl chloride and polymers of acrylic acid esters and
methacrylic acid esters, wherein the surface resistivity
of the recording layer is at least about 10" ochm-cm.

2. An electrostatic recording member according to
claim 1 in which the inorganic pigment is selected from
the group consisting of calcium carbonate, clay, tita-
nium oxide and mica.

3. An electrostatic recording member according to
claim 1 in which the metal soap is selected from the
group consisting of barium stearate, calcium stearate,
barium palmitate, and calcium palmitate.

4. An electrostatic recording member according to
claim 1 in which the fatty acid modified epoxy resin
ester is selected from the group consisting of epoxy res-
ins esterified with a drying oil fatty acid, semidrying oil
fatty acid or non-drying oil fatty acid.

5. An electrostatic recording member according to
claim 1, in which the weight ratio of the inorganic pig-
ment or the metal soap to the resin film is about I:1 to
1:5.

6. An electrostatic recording member according to
claim 1, in which the surface resistivity of the electri-
cally low resistent substrate is less than about 10* ohm.
cm,

7. An electrostatic recording member according to
claim 1, wherein said resin film is composed entirely of

said fatty acid modified epoxy resin ester.
* * * * *
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