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This invention relates to new and useful im-
provements in insect extermination. More par-
ticularly, it relates to an improved method of
incorporating residual type insecticides with
fibrous sheet materials such as paper and card-
board. 'This invention further relates to a means
for providing a diversity of paper products pos-
sessing insecticidal potency particularly against
household insects such as moths, flies and mos-
guitoes.

Residual. type insecticides are materials which
exert their toxic action upon insects directly, by
contact through the epidermis or some other
parts, as contrasted to stomach insecticides which
to be effective must be ingested. Examples of
residual or contact insecticides are dichloro-di-
phenyl-trichloro ethane, dimethyl-diphenyl-tri-
chloro ethane, chlorinated camphene, chlordane
(C10HeCls), benzene hexachloride and similar
products. The preparation of these compounds
is known in the art and therefore is not here
described.

These insecticides have been applied to parent
materials such as consumer paper products by
spraying, immersion, impregnation and similar
means usually at the site where the insecticidal
activity was desired. This necessitated, in the
home or office, the precautions attendant to the
dispersion of any insecticide as it is in this dis-
persion rather than in the residual toxicity that
the greater danger to humans is involved. Fre-
quently, the solvent used as a dispersion means
is often more irritable to the operator than the
insecticide itself.

PFinished paper products possessing insecticidal
properties which do not require this dispersion
step have largely been in the flypaper class
rather than possessing residual insecticidal ac-
tivity. Flypapers kill through their adhering ac-
tions and, therefore, are sticky to handle and un-
sightly. This action is unsuited for coated paper
products.

Coated paper and thin cardboard are exten-
sively used for engravings, printed labels and
other high grade printing especially where at-
tractive colors are desirable. The coating for the
described purpose is usually performed directly
in the paper plants where the paper is made,
or in paper coating mills. The coating opera-
tion is extremely critical (see for example, Chap-
ter 15, Witham, Sr., “Modern Pulp and Paper
Making”). Slight defects in the coating render
the paper unsuitable for printing and decorative
purposes. Because of the stringent requirements
for coated paper, the preparation of satisfac-
tory paper coating mixtures is a complex oper-
ation. The pH of the coating mixtures is usu-
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ally in the alkaline region. Since the previously
mentioned organic residual insecticides are hy-
drolyzed in alkaline media and thus loss their
effectiveness, their use in the before mentioned
coating compositions is precluded.

One of the objects of this invention is to
provide paper coating compositions which im-
part insecticidal activity to the paper being
coated. Another object of this invention is to
provide a means for coating paper so thai it
possesses residual insecticidal activity. Still an-
other object is to provide a diversity of useful
decorative paper and cardboard articles which
possess this same insecticidal activity. Other
objects will become apparent from the following
discussion.

Tt has now been found that paper can be coated
so as to possess the physical characteristics essen-
tial for coated paper and simultaneously have
imparted to it residual insecticidal activity.
These characteristics are secured by the use of
hereafter described coating compositions. The
paper can then be printed and further manufac-
tured in a variety of shapes for uses in house-
hold and office products which retain their re-
sidual insecticidal action without further treat-
ment. :

Coated paper needs to be uniformly smooth
and firm to take printing well; it should readily
absorb the ink and have an affinity for it; it
should hold the ink pigment while the chemical
penetrates and dries; it should fold well and it
should be of attractive color.

Investigations disclosed that when organic con-
tact insecticides were added to conventional coat-
ing compositions, either lack of insecticidal ac-
tivity or poor coating characteristics, or both
resulted. By substantially eliminating alkaline
components coating compositions have been ob-
tained that yield the desired before listed coat-
ing characteristics and residual insecticidal ac-
tivity. These compositions consist of a residual
type insecticide, a pigment such as clay, sus-
pending and wetting agents, and a substantially
non-alkaline defoaming agent. The use of the
suspending and wetting agents was found nec-
essary or unsatisfactory results were obtained
without them. The defoaming agent is used to
prevent bubble spots which would mar the paper
surface. Chlorinated starch is added as a non-
sticky adhesive when the printing is to follow
the coating operation, which is a preferred
method.

The following coating compositions, suitable
for the described purpose, may be prepared in
accordance with our invention. It should be
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borne in mind that these are merely examples of
many types of such products.
Percent by weight

I
DDT (dichloro-diphenyl-trichloro ethane) . 20
Clay o e 19
Suspending and wetting agents ___________ 2.5
Octyl alcohol (anti-foaming agent) _______ 0.2
Water e, 50
Chlorinated starch solution (23% starch in
wabter) . 8.8
II
Toxaphene (chlorinated camphene) ______ 10
Clay o 29
Suspending and wetting agents _._._______ 2.5
Water — 50
Octyl aleohol . ___ 0.3
Chlorinated starch solution (25% starch in
water) o ___ 8.7
I
Dimethoxy-diphenyl-trichloro ethane _____ 24
Clay 14
Suspending and wetting agents . __._____ 2.5
Water oo 50
Aluminum stearate _____.________________ 0.2
Chlorinated starch solution (23% starch in
water) oo 9.8
v
DD e 18
Clay o e 14
Dimethoxy-diphenyl-trichloro ethane _____ 6
Suspending and wetting agents ___________ 2.5
Deodorized kerosene _____________ . _______ 0.2
Chlorinated starch solution (23% starch in
water) oo 9.8
Water e 50
v
DD T e 17
Clay e 18
Suspending and wetting agents .. _______ 2.5
Chlordane (Cro¥sCls) ____ . ___ 3
Watber o e 50
Octyl aleohol . _____ 0.2
Chlorinated starch solution (23% starch in
water) 9.8
VI
DD e 24
ClayY e 14
Suspending and wetting agents ___________ 2.5
Aluminum stearate . ___________ ... 0.1
Octyl alcohol - ____ 0.1
Chlorinated starch solution (23% starch in
WatEY) e e 9.8
Water 50

Other pigments may partially or wholly re-
place the clay. Examples are Paris white, satin
white, barium sulfate, titanium pigments, pre-
cipitated chalk and other well known pigments.
The product may be colored by including colored
pigments or dyes. Most of the commercially
available suspending and wetting agents can be
used. Examples are aryl and alkyl sulphonates,
alkyl sulfates, dibutyl phenoxypolyethoxy eth-
anol, sulfonated esters of alcohols and dibasic
acids, and sulfonated fatty acid amides.

If it is desired to print on the paper before
the paper coating operation, the chlorinated
starch may be omitted and sized paper may be
used. If printing follows coating unsized paper
is used.

The solid ingredients are finely ground in a

10

15

20

25

30

40

70

4

micronizer and all the ingredients are trans-
ferred to a ball mill for one to two hours. This
gives a creamy paint-like slurry. The unsized
paper or thin cardboard is then coated with these
compositions in the conventional manner for
coating paper.

The slurry is circulated throughout the con-
ventional coating machine where the paper is
dipped into the coating by means of a system of
rollers and a trough. The coating is distributed
evenly over the surface and its thickness is reg-
ulated by adjustable wringer-like rollers. The
actual dry coating may bhe varied from five to
twenty pounds per 3300 square feet of paper
depending on the final results desired. The paper
or thin cardboard may be coated on one or
both sides.

After the paper is coated, it is automatically
hung in festoons and hot air is blown onto the
coated surface to evaporate the water, leaving a
deposit of insecticidal coating. The dry coated
paper is then rolled up and sent for printing and
cutting.

The paper or cardboard is printed in the con-
ventional manner in any number of colors. Paper
for pictures, calendars, ornamental lampshades,
moth repellent bags and similar articles made of
fibrous materials can be made in the manner
described.

The following examples are given to illustrate
this invention.

EXAMPLE 1

3300 feet of unsized thin cardboard, .010’’ in
thickness was coated on one side of the paper
so that the actual dry coating weight was seven
pounds. The organic contact insecticide ingredi-
ent in the coating composition of type I of the
before listed compositions was dichloro-diphenyl-
trichloro ethane. The paper was tested in the
form of a lampshade four inches in diameter
and 4%’ tall for insecticidal activity.

EXAMPLE 2

Paper of the same initial characteristics as
that used in Example 1 was coated to the same
weight in the same manner as in Example 1, but
the organic contact insecticides used was di-
methoxy-diphenyl-trichloro ethane and the com-
position was of type III of the coating composi-
tions. This product was also tested as a lamp-
shade of the same dimensions as in Example 1.

EXAMPLE 3

3300 square feet of unsized paper, approxi-
mately .003’" in thickness was coated on both
sides of the paper so that the dry coating
weight was seven pounds on each side. The
contact insecticide was dichloro-diphenyl~tri-
chloro ethane in a type I composition. The
product was tested in the form of strips 2%’’
by 18.”

The following table illustrates the insecticidal
activity of the products of the above examples.
In each test approximately 100 flies were used.

TABLE T
Insecticidal activity of coated papers

120 Mins.
% Dead

60 Mins.
% Dead

30 Mins.
% Dead

90 Mins.
% Dead

Average
of—

Produets of
Fxample—

) S, 7
P, 21

24
35
34

10 tests.
2 tests.
4 tests.

36 71
58 86

12 49 79
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Coated paper prepared in the manner de-
seribed by this invention retains its insecticidal
activity after receiving the further processing
that conventionally coated papers receive. No
further application of insecticidal compounds is
necessary after the paper has been coated. The
paper can be fabricated into a diversity of paper
products for home and office use which will pos-
sess residual insecticidal activity besides retain-
ing their normal functions. There is no un-
sichtly adherence of dead flies to these objects.
The advantages of this invention are readily
seen.

Thig invention has been described in pre-
ferred embodiments but it is to be understood
that the examples listed are not to be construed
as either limiting the invention to the products
listed or to the kinds of insects to which it may
be applied.

We claim:

A non-alkaline insecticidal paper coating com-
position consisting by weight of

Parts
Dichloro-diphenyl-trichloro ethane .- 20
Clay - 19
Suspending and wetting agent. . 25
Octyl alcohol__.. 0.2
Chlorinated starch solution oo 8.8

Water —-—- 50
GEORGE W. FIERO.
HOWARD F. SEELAND.
GEORGE H. BATT.

10

15

20

26

30

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS
Number Name Date
2,425,231 Dickman et al. .——___ Aug. 5, 1947
2,427,647 Vahlteich —_.______ Sept. 16, 1947
FOREIGN PATENTS
Number Country Date
547,874 Great Britain ______ Sept. 15, 1942
554,266 Great Britain .- ___ June 25, 1943
578,206 Great Britain .___.. June 19, 1946
583,394

Great Britain _.._.. Dec. 17, 1946

OTHER REFERENCES

Rerr: Chemistry and Industry of Starch, 1944,
pages 354-355.

Gregory: Condensed Chemical Dictionary, 3rd
edition, 1942, page 476.

National Painter’s Magazine,
page 46.

March 1946,



