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The present invention relates to a novel and 
improved anti-offset powder and to an improved 
process of making such a powder. 

Objects and advantages of the invention will 
be set forth in part hereinafter and in part will 
be obvious herefrom, or may be learned by prac 
tice with the invention, the same being realized 
and attained by means of the processes, steps and 
compositions pointed out in the appended claims. 
The invention consists in the novel StepS, Con 

structions, processes, compositions and improve 
ments herein shown and described. 
The present invention has for its object the 

provision of a novel and improved process of 
making an anti-offset powder for use in print 
ing, as well as the novel and improved powder. 
A further object is the provision of a process of 
improving the characteristics of starch powder 
used for this purpose. Still another object is the 
provision of an improved process of producing an 
anti-offset powder which has improved electro 
static properties, is non-toxic, does not collect in 
the interstices of a printing plate and can be 
economically produced. The invention further 
provides an anti-offset powder which operates 
satisfactorily under Widely different conditions of 
humidity and temperature and Which is readily 
wet by an oleaginous printing ink so that frequent 
stoppage and cleaning of the color printing plates 
is obviated. 
The invention is especially directed to the pro 

vision of an improved powder which is suitable 
for use in the anti-offset process disclosed in the 
patents to Beregh No. 2,394,656 and No. 2,394,657. 
However, the anti-offset process of the present in 
wention is of more general application and is 
found useful in preventing offset or Smutting of 
letterpress and lithographic impressions in gen 
era. 

Heretofore, anti-offset powder for use in the 
"Oxy-Dry' or Beregh process has comprised spe 
cial grades of natural starches, and these have 
proved to be generally satisfactory in printing 
single colors, in normal Weather. However, when 
printing in two or more colors, the powder ap 
plied to the sheet after the first impression tends 
to collect on the printing plate for the Second (or 
subsequent) impression and finally fills the inter 
stices of the plate So that cleaning of the plate 
and removal of the powder collected thereon be 
comes necessary. Also, in humid Weather, lump 
ing of the starch powder Sometimes occurs and 
interferes with the proper distribution or feed 
or the powder. 

It has been proposed to use various substances 
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other than starch for the powder, but each of 
these has its own objections, as do the various 
mechanical mixtures of starch with talc or other 
inorganic powders which have been tried. 
The present invention provides a starch product 

which does not lump, can be easily and uniformly 
fed from the Beregh or "Oxy-Dry' anti-offset ap 
paratus in dry and in humid Weather at all oper 
ating temperatures, which is readily wet by the 
ink. So that it does not collect on a printing plate 
but is continually removed therefrom as the press 
Operates, does not dull or impair the color of the 
printed impression, is non-toxic and otherwise 
not deleterious to health, is relatively inexpen 
Sive, and can be economically manufactured. 

In accordance With the present invention the 
starch product comprises one of the starches hav 
ing relatively large particles each of which is sub 
stantially covered with a film of a waterproof, 
low-viscosity, thermosetting resin, the film serv 
ing to improve the electrical characteristics of 
the starch particles at the same time rendering 
them oleophilic, non-coherent and less likely to 
lump together. Such a powder is prepared ac 
cording to the process of the present invention 
by Spraying a mass of the starch powder with a 
low viscosity, silicone resin, which may be diluted 
and to which may be added a catalyst to ac 
celerate its thermosetting reaction, after which 
the Starch is thoroughly mixed to spread the res 
in. The coated starch is then heated to dry it 
and to Set the resin to its final thermoset form. 
Thereafter, a non-caking agent is added and the 
mixed product may be bolted, leaving on each of 
the Starch particles an extremely minute film of 
Waterproof, thermoset silicone resin which is no 
longer water Soluble nor hygroscopic and im 
proves the electrostatic properties of the particles 
as well as renders the particles oleophilic, non 
coherent and free flowing. 

It will be understood that the foregoing general 
description and the following detailed description 
as Well are exemplary and explanatory of the in 
vention but are not restrictive thereof. 

Preferably, and more in detail, the starch prod 
luct of the present invention is prepared from one 
of the starches having larger particles, such as 
arrowroot, potato or sago or a mixture of them, 
and less preferably from the starches having 
Smaller particles, such as corn, tapioca, rice and 
wheat. 
An edible, clean grade of starch is placed in an 

agitating drum and vigorously stirred, as by 
mechanical mixers and air currents, and is 
Sprayed With a small amount of a low-viscosity, 
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liquid, thermosetting, silicone resin which, by 
heat treatment over a prolonged period, may be 
set to form a solid, waterproof, insoluble film Over 
the particles of starch on which it is coated. 
Such silicone resins as are useful are those hav 
ing a viscosity at 25° C. of from 10 to 40 centi 
Stokes with an acid value less than 0.2 and Which 
are rapidly polymerized particularly when used 
With a catalyst. 
The silicone resins are preferably selected 

from the liquid, mixed linear polysiloxanes such 
as are disclosed in the prior patent to Pantode 
2,469,888 granted May 10, 1949, and most pref 
erably the liquid, linear methylpolysiloxanes 
disclosed in the patent to Wilcock 2,491,843 of 
December 20, 1949. Such a material as presently 
marketed by Dow Corning Corporation, and 
identified as silicone resin “DC-1107,' is highly 
satisfactory when used in relatively Small 
amounts set forth below. 
The use of a catalyst to accelerate the trans 

formation of the thermosetting resin is highly 
desirable, as the catalyst not only reduces the 
tine required for the heat treatment of the 
coated Starch, but also reduces the discoloration 
of the starch inasmuch as the heat-treatment 
may be carried out for a shorter time or at a 
lower temperature, or both. Among the cata 
lysts which are suitable are the conventional 
catalysts for the silicone resins, which include 
the salts of the heavier metals, Such as a zinc 
or other heavy metal Soap of a higher alkyl 
acid, Such as the zinc Salt of octanoic or capirylic 
acid. As usually used, the zinc Soap is a liquid 
containing about 8% metal having a total Solids 
content of 38% and an acid value of 15 with 
a viscosity of A (Gardner-Holdt). 
Where desired, Suitable solvents may be used 

to dilute the liquid to be sprayed, although only 
Small amounts of Such solvents are needed when 
a catalyst is employed and, if no catalyst is 
used, no solvent is required, although it may 
be useful. Such solvents are volatile liquids of 
low viscosity which are inert with respect to 
the Silicone resin and the catalyst and among 
the many such solvents which may be used are 
petroleum distillates, such as naphtha, and ether, 
the chlorinated hydrocarbons, Such as carbon 
tetrachloride or ethylene dichloride. 

Liquid treating compositions, Suitable for the 
treatment of iO00 pound batches of starch in 
accordance With the present invention comprise: 

Low - viscosity, thermoSet 
ting liquid SilicOne resin 
which can be reacted to 
form a waterproof insolu 
ble film ---------------- 

Catalyst (if used, about 1.4% 
to about 3% on the weight 

5 oz. to 25 oz. 

of resin) --------------- 0.07 Oz. to 0.75 oz. 
Solvent (if used, generally 
about 50% to 150% on 

---. 2.5 oz. to 37 OZ. 

A specific formula, which has proved to be 
very efficient in the production of a Waterproof 
starch of White color which is readily dispersed 
by the Beregh or "Oxy-Dry' process, and has 
excellent electrical characteristics may be pre 

the weight of resin) 

pared according to the following formula: 

Corn starch or tapioca, starch.--pounds-- 1000 
Low-viscosity thermosetting silicone res 

in, such as Dow - Corning “D - C 
1107” ------------------------ O2, a W-- 5. 
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Catalyst, such as "Zinc OctaSol'--OZ. av-- 
Catalyst solvent, petroleum naptha. 

O2. aW.-- 

Diluent, such as carbon tetrachloride if 
required by the atomizer ---. OZ, a V-- 16 to 24 
The ingredients are mixed, being completely 

Soluble in the solvent and diluent and are then 
sprayed or atomized as an extremely fine spray 
into the vigorously agitated mass of Starch. 
The agitation is continued until the resin and 
catalyst have been uniformly distributed over 
the particles of the starch so that each of the 
starch particles is substantially completely coated 
with the resin. 
The resin-coated starch is then placed in a 

roster and agitation is continued while the 
treated Starch mass is heated at a temperature 
of from 200° to 250° F. for a period of 1 hour, 
more or less, preferably accompanied by blow 
ing of hot dry air (at 150° to about 220 F.) 
through the mass of starch until the original 
moisture content of the starch and the solvent 
and diluent have been largely renoved, or until 
the resin is fully reacted to form the heat 
set, insoluble form of the resin. 
The treated Starch is then bolted through 100 

mesh silk or wire cloth and may then be pack 
aged, and is ready for use. 
Where the finer starches are used, more resin 

is required due to the larger Surface area of the 
particles, and With coarse starches, such as 
potato starch or arrowroot starch having a par 
ticle size of from 40 to 50 mu the formula given 
above may be used to treat about 1500 pounds 
of starch, rather than the 1000 pounds of corn 
Or tapioca, Starch having a particle Size of about 
5 nu. 
Where the sprayer is capable of producing a 

Sufficiently fine spray, or where the mixing may 
be continued for a longer period of time, the 
diluent may be omitted, if desired, and where 
prolonged heating or heating at a higher tem 
perature is not objectionable, the catalyst and 
Solvent may be omitted. Thus, in many cases, 
it is possible to treat 1000 pounds of starch with 
from 5 to 25 oz. av. of the silicone resin, although 
the preferable quantity of resin is from 10 to 
15 oz. av. 
The free flowing properties of the resin treated 

Starch are improved by the addition to it of 
Small quantities of a desiccating, free-flowing 
agent, Such as magnesium carbonate or pref 
erably tri-calcium phosphate, and for this pur 
pose from 0.05% to 0.1% of the finely powdered, 
free-flowing agent is added to the resin-treated 
Starch after the heat treatment. The starch 
and desiccating, free flowing agent are thorough 
ly mixed and then bolted. 
The Starch as first subjected to the spray of 

Silicone resin usually has a moisture content of 
from 10 to 18%, but if it is drier, less time is 
usually required for completion of the thermo 
Setting reaction of the silicone resin. After the 
thermosetting reaction has been completed by 
heat-treatment, the treated starch product 
usually has a moisture content of less than 1 
or 2%. 
In appearance, the Starch product of the pres 

ent invention closely resembles the starch from 
which it was made, but with the exception that 
the treated Starch is free-flowing, does not tend 
to lump together, is Substantially waterproof and 
quite oleophilic, and has improved electrical 
properties So that it more readily acquires and 
holds an electric charge On its particles thereby 
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improving the dispersion of the Starch particles 
as they are electrically charged and fed for depo 
sition on a freshly printed sheet or Web of paper. 
The invention in its broader aspectS is not 

limited to the specific process, StepS and con 
positions described but departures may be made 
therefrom within the Scope of the accompanying 
claims without departing from the principles of 
the invention and without Sacrificing itS chief 
advantageS. 
What is claimed is: 
1. A free-flowing starch product, Suitable for 

use in anti-offset processes and comprising dry 
starch particles coated with about 0.03% to about 
0.15% of a thermoset polymethylsiloxane resin 
distributed over the surfaces of the starch par 
ticles. 

2. The product set forth in claim 1 wherein the 
product additionally comprises from about 0.05% 
to 0.10% of a non-caking inorganic Salt selected 
from the group consisting of magnesium car 
bonate and tricalcium phosphate. 

3. A free-flowing starch product, Suitable for 
use in anti-offset processes and comprising dry 
starch particles coated with about 0.06% to about 
0.10% of a thermoset polymethylsiloxane resin 
distributed over the Surfaces of the Starch pair 
ticles. 

4. The product set forth in claim 3 winerein the 
product additionally comprises from about 0.05% 
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to 0.10% of a non-caking inorganic Salt Selected 
from the group consisting of magnesium car 
bonate and tricalcium phosphate. 

5. A process of preparing a starch product, 
Which COSaprises treating Starch particles Witil 
froiin about 0.03% to about 0.15% of a low vis 
cosity thermosetting polynethylsiloxane resin 
dissolved in an inert, low-viscosity solvent con 
taining a netallic salt catalyst announting to 
about 1.4% to 3% by Weight of Said resin, dis 
tributing said resin Solution on the starch par 
ticles, in Solubilizing the resin by prolonged heat 
ing, distributing a non-caking agent selected 
froin the group consisting of ragnesium car 
bonate and tricalcium phosphate on said coated 
particles and boiting said coated, heat treated 
particles. 

AURENT J. A. BRIE. 
JAMES E. HENN. 
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