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This invention relates to a liquid composition for use 
upon planographic printing plates including parchment 
or like cellulose base and metal planographic plates, and 
in particular to liquid compositions for the elimination 
of oil and grease smudges from such plates or mats, and 
to a method of making the said composition. 

Briefly stated, the composition of this invention com 
prises a mixture of a water-miscible aliphatic alcohol 
selected from the group consisting of isopropyl alcohol, 
glycerol and glycols with water and an aqueous colloid 
dispersion of silicic acid, said mixture being adjusted to 
a pH in the range of 3-5, and desirably buffered in that 
range. The effectiveness of the composition in removing 
oil and grease smudges from offset mats or plates is 
developed by the addition of a water-immiscible solvent, 
such as a petroleum ether solvent, to the mixture and 
shaking together the two layers thus formed to provide 
a dispersion of droplets of the solvent throughout the 
aqueous layer before applying the composition to the 
smudges on the mat or plate. 
Among the objects of this invention is the provision 

of a novel composition for the elimination of oil and 
grease‘ smudges from offset printing mats or planographic 
plates; the provision of a composition for the removal 
of oil and grease smudges from offset printing mats 
or planographic plates; the provision of a composition 
for the removal of oil and grease smudges from offset 
printing mats and plates which is compatible with the 
repellent solutions employed in preparing the mat or 
plate for the inking operation and free from any effect 
upon such repellent solutions when employed for their 
intended purpose; the provision of a composition for 
eliminating oil and grease smudges from offset printing 
mats and plates with a minimum of deterioration or 
weakening of the image or ink lines present on the 
mat and which are to be reproduced; the provision of 
an aqueous composition which, when agitated with a 
water-immiscible organic solvent of the petroleum ether 
type to disperse the solvent throughout the aqueous 
phase in the form of droplets and applied to offset 
printing mats and plates, renders oil and grease smudges 
present on the mats and plates incapable of attracting 
ink during the planographic printing process; and the 
provision of a method for making oil and grease smudge 
elimination compositions. Other features will be in part 
apparent and in part pointed out hereinafter. 
The invention accordingly comprises the ingredients 

and combinations of ingredients, the proportions thereof, 
steps and sequence of steps, and features of composition 
and manipulation, which will be exempli?ed in the 
products and methods hereinafter described, and the 
scope of the application of which will be indicated in the 
following claims. 

In the preparation of planographic printing plates for 
the printing operation, etching solutions are applied to 
‘the plate to render the non-printing areas of the plate 
repellent to greasy or fatty acid-containing planographic 
printing inks. ‘Similarly, in the preparation of plates 
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or mats of parchment or like cellulose base for the 
offset printing operation, so-called etching or repellent 
solutions are applied to render the non-printing areas 
of the mat repellent to greasy or fatty acid-containing 
planographic printing inks. In the handling of these 
plates or mats before, during or after the operation of 
applying to the plate or mat the image or impression 
which is to be copied, oil and grease smudges are 
frequently formed on the plates or mats as a result 
of contact with the ?ngers of the operator or others who 
handle the plate or mat, or as a result of contact with 
the plate or mat with oily or greasy surfaces or objects. 
The smudges thus formed are frequently transparent and 
hence escape the notice of the operator until the mat is 
placed on the duplicating machine, inked and impressions 
are run off. At that time, the oil or grease smudges 
attract ink and print off on the blanket of the machine 
and thereafter on the impression paper areas of ink 
corresponding to the areas covered by the oil or grease 
smudges. These ink smudges resulting from the at 
traction of ink to the oil or grease smudges frequently 
cover large areas of the impression copy and render the 
copy illegible and unsightly. The oil or grease smudges 
are not effectively removed from the mat by rubbing 
the mat with conventional etching or repellent solutions 
and any dimunition in the extent of the oil or grease 
smudge by this means is accompanied with damage or 
weakening of the impression to an extent which renders 
it impractical to attempt to remove oil or grease smudges 
with conventional etching or repellent solutions in this 
manner. The presence of oil and grease smudges on 
offset printing mats and plates and the lack of any 
effective means or material heretofore for removing or 
dispersing these oil or grease smudges has generally 
handicapped the utility of the offset printing mat as a 
medium for producing legible, clean copies. 
According to the present invention, generally stated, an 

effective composition for eliminating oil and grease 
smudges from offset printing mats and plates substan 
tially without weakening the image on the mat is pro 
vided by mixing a water-miscible aliphatic alcohol selected 
from the group consisting of isopropyl alcohol, glycerol 
and glycols, with an aqueous colloid dispersion of silicic 
acid, adjusting the pH of the solution to a pH within the 
range of 3-5, for example, by the addition of a small 
quantity of an acid, and desirably buffering the solution, 
forexample, by the addition of ammonium dihydrogen 
phosphate to the solution. This solution when mixed 
with a water-immiscible organic solvent such as mineral 
spirits having a boiling point range of 300-317" F. and a 
speci?c gravity of 0.782 and agitated to disperse the water 
imm'iscible organic solvent as droplets throughout the 
aqueous portion, provides an effective composition for 
application to offset printing mats, for example, by means 
of a wad of cotton soaked with the solution and rubbed on 
the smudged portions, over the entire surface of the mat. 
Inasmuch as it has been found unnecessary to remove the 
composition from the mat after the rubbing operation, 
the composition may be said to render the smudges in 
effective as ink-attracting areas, probably by dispersing 
the oil or grease smudges in the composition as it is 
rubbed over the met and preventing the oil or grease 
thereafter from redepositing on the mat or attracting 
ink. The dispersion of droplets of the water-immiscible 
solvent in the aqueous portion by shaking the two layers 
together serves to provide sufficient of the two layer com 
ponents in conjunction with each other on the surface of 
the mat so that these materials can cooperate to produce 
the desired result. The droplets tend to coalesce quickly 
upon standing and it is necessary to shake the layers to 
gether each time before applying the composition to the 
cotton wad or other medium for application to. the mat. 
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The composition composed of the aqueous and non-aque 
ous ‘layers ma'y'be employed in the form of a stable emul 
sion produced with the aid of a suitable emulsifying 
agent. However, it has not been found necessary to 
resort to that practice and furthermore it is desirable in 
the offset printing process to avoid emulsions which may 
tend to emulsi-fy the greasy or fatty acldabase inks and 
thereby weaken the image on the mat or blur the im 
pression on the copy paper. 
The composition of this invention may be applied 

either before or after the application of the conventional 
etching or repellent solution normally applied to the mat 
for rendering the non-printing areas repellent to grease 
and fatty acid~containing plano'graphic inks. The op 
erator may apply the composition over the entire‘ sur 
face of the mat before the mat is placed on the duplicat 
ing machine or may run off an impression on the duplicat 
ing machine to locate smudged areas on the repellent 
wetted mat through their ink-attracting characteristics 
and may then rub the composition over the’ smudged 
areas while the mat is in position on the machine to dis 
perse and sequester the oil and grease smudges in the 
applied composition and thereby render the smudges i11 
capable of attracting the ink in the subsequent running 
off of copies or impressions on the machine. The com 
position of this invention has been found to remove oil 
and grease smudges on offset printing mats and plates, 
including those areas of the plate or mat on which lines 
or typing are present, without weakening the lines or 
the typing. After treatment of the plate or mat with the 
composition, the impressions run oif ‘on the duplicating 
machine show the lines and typing as clearly as though 
the oil and grease smudges had never been present on the 
plate or mat. it‘ has further been found that any residual 
ink smudge on the blanket of the duplicating machine 
after the mat has been treated with the composition of this 
invention will run off and become dissipated in a few 
copies and thereafter be absent from the subsequent 
copies. it is unnecessary therefore to clean the blanket 
roll for the purpose of removing the ink transfer thereto 
by oil or grease smudges as long as the composition of 
the present invention has been employed on the mat for 
the purpose of dispersing the oil and grease smudges. It 
is generally the custom in the offset printing trade to 
allow mats to stand for approximately twelve hours be 
fore running them on the duplicator machine, in order to 
set or age the ink lines or typing and thereby to minimize 
any tendency for the lines or typing to wear off rapidly. 
This practice is desirable in connection with the applica 
tion of the composition of the present invention to oil 
and grease smudges on the mats, ‘out is not essential, since 
the composition may be applied to mats which have not 
been aged quite as long as the customary period. 

Illustrative of the water-miscible aliphatic secondary 
alcohol suitable for the purpose of the present invention is 
isopropyl alcohol. Illustrative of the water-miscible gly» 
cols for the same purpose are ethylene glycol, propylene 
glycol, triinethylene glycol and diethylene glycol. Glyc 
erol is the preferred trihydric alcohol. These aliphatic 
alcohols are miscible with Water in all proportions and 
hence the concentrations of the alcohol for the purpose 
of this invention can be readily attained. The water 
miscible ‘aliphatic alcohol content of the composition of 
the present invention may be varied between the limits 
of 10-80 parts by volume of the aqueous solution, and 
preferably ‘between the ‘limits of 10~4O parts by volume. 
A small quantity of a Water-soluble aldehyde, for ex 
ample, 0.l—2% by Weight of the aqueous solution, for 
example, formaldehyde, acetaldehyde or furfuraldehyde, 
when added to the solution, particularly ‘at the higher 
concentrations of the water-miscible aliphatic alcohol, 
serves to prevent the composition from forming an oil-in 
water type of emulsion with fatty or greasy lithographic 
inks ‘and consequent glazing of the ink rolls of piano 
graphic printing presses or duplicators. ‘In most instances, 
the aldehyde has not been ‘found necessary. 

10 

15 

30 

40 

50 

60 

65 

70 

4 
The pH of the composition in the range of 3-5 may 

be elfected by the addition of small quantities of an acid 
such as phosphoric, axalic, glycolic, glyoxylic, pyruvic 
acids or the like. It frequently happens that glycols con 
tain sufficient acid as a result of oxidation on standing 
to render their aqueous solutions acidic in the pH range 
of 3~5. In that case, no additional acid need be added. 
The aqueous composition'is desirably buttered in the pH 
range of 3-5, for example, by the addition of a builering 
agent which will maintain the pH of the aqueous solu 
tion in that range. Mono-ammonium dihydrogen phos 
phate in the amount of 2% by weight of the aqueous 
solution (i. e., prior to the addition of the Water-immisci 
ble solvent) has been found satisfactory for this purpose. 
Smaller or larger quantities of the buffering agent may be 
employed but it is desirable to maintain the concentration 
of both the acid and the bulfering agent at as low a 
level as possible and still achieve a stable pH in the 
range of 3-5. While fatty acids such as acetic and‘pro 
pionic acids may be employed for the acidifying operation, 
it is desirable to avoid the use of fatty acids, since’they 
tend to weaken the image on the mat and render the image 
less capable of attracting ink when the mat is inked for 
the purpose of. preparing copies. Strong acids such as 
phosphoric and sulfuric acid may be employedin‘ spar 
ing amounts. 
The aqueous colloidal silicic acid dispersion component 

of the aqueous composition of this invention is convention 
ally prepared by passing aqueous sodium ortho silicate 
solutions through'a bed of cation exchange resins and 
then through a bed of anion exchange resins to remove 
all but a trace of the cations and anions, leaving a 
colloidal solution of‘silicic acid which may range in 
silicic acid content from 1-15% or more byweight, de 
pending upon the concentration of the sodium ortho ‘sili 
cate starting solution. Other methods of preparing the col 
loidal solution of silicic acid may be employed. The 
quantity of aqueous colloidal silicic acid solution for 
admixture with the other components of the composition 
of this invention may vary Widely. For example, a 1% 
colloidal silicic acid solution (20 cc.) when admixed 
with a solution of glycerol (35 cc.) in water (45 cc.), 
which latter solution has been adjusted in pH to within 
the range of 3-5 by the addition of 0.5 cc. of phosphoric 
acid, and agitated with a petroleum solvent (ll) cc.) ‘hav 
ing a boiling point range of 300-317" F. and a speci?c 
gravity of 0.782, has been found very eifective in dispers 
ing oil and grease smudges on offset printing mats. 
Smaller concentrations of colloidal silicic acid solution 
may be employed in the composition of the present in— 
vention with diminishing effectiveness. Larger amounts 
are desirable and the upper limit is ?xed by the amount 
of Water permissible in the composition in view‘ of the 
concentration of the Water~miscible aliphatic alcohol se 
lected. 
The Water-immiscible organic solvent employed in the 

composition of the present invention is desirably selected 
from among those petroleum solvents known as petroleum 
ethers, consisting essentially of parat?ns, chiefly hexane 
and heptane', both mixed and straight, which possess a 
sufficiently slow rate of evaporation to permit the drop 
lets of solvent to remain in contact with the oil or grease 
smudge on the mat‘in conjunction with the aqueous por 
tion of the‘ composition long enough to disperse the oil 
or grease in the composition without evaporating pre 
maturely with subsequent'redeposition of the oil or grease 
upon the mat. Once the oil or grease has been dispersed 
in the composition of this invention as applied to the 
mat, there appears to be no tendency for the oil or grease 
thereafter to attract ink in the subsequent inking opera 
tion. The quantity of water-immiscible solvent employed 
with the aqueous composition may be relatively small, 
since it is only necessary to provide a dispersion of drop 
lets of the solvent throughout the aqueous composition at 
the time the composition is applied to oil and grease 

15 smudges. For example,.10 ml. of water-immiscible sol 
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ventadded to 100 cc. of the aqueous composition has 
been found to be adequate. More or less than this 
amount may be employed. Too much of the water 
immiscible solvent tends to leave a residue of solvent 
on the mat which will tend to attract ink and print out 
as an‘ink smudge on the impressions. A desirable sol 
vent for the purpose ‘of the‘ present invention has been 
found to be a mineral spirits fraction having a boiling 
point range of 300-317” F. and a speci?c gravity of 0.782. 
Another petroleum ether solvent known to the trade as 
Stoddard’s solvent, having a boiling point range of 300 
400° F., has been found satisfactory. Other mineral 
spirits solvents having boiling point ranges of 3l0—360° 
F. ‘and 360-410“ R, respectively, and speci?c gravities 
of 0.7699 and 0.7857, respectively, have been found sat 
isfactory. Other water-immiscible solvents having the 
aforescribed properties as well as the characteristics de 
scribed hereinbefore in conjunction with the composition 
of. the present invention may be employed. Many of 
the petroleum solvents available commercially contain 
portions of aromatic solvents. Such petroleum solvents 
have also been found satisfactory for the purpose of the 
present invention when they possess a suitably low evapo 
ration rate. . ‘ 

The composition containing the water-miscible ali 
phatic alcohol, colloidal silicic acid solution, water and 
hydrogen ions may be dispensed commercially in suita 
ble containers such as glass bottles and the petroleum 
ether may be added to the container or to a portion of 
the solution and shaken therewith‘just prior to using 'the 
composition on offset printing mats and plates. 
.The following examples will serve to illustrate the 
methodsand products of the present invention: 

Example I 

‘ Parts by volume 
Propylene glycol (containing acidic oxidation prod 

ucts _____________________________________ __ 40 

Water _____________________________________ __ 40 

Colloidal silicic acid solution (1% silicic acid by 
weight, in water) __________________________ __ 20 

The propylene glycol and water were mixed and the 
colloidal silicic acid solution was admixed therewith. 
The resulting solution was found to have a pH in the 
range of 3-5 as a result of the acidic ‘oxidation products 
present in the propylene glycol. To the solution was 
added mineral spirits (10' ml.) having a boiling point 
range of 300-317” F. and a speci?c gravity of 0.782. 
.The two layers were shaken together until the mineral 
spirits .became dispersed in the aqueous layer in’ the 
form of small'droplets. The composition was then 'ap 
plied by means of a piece of cotton 'soaked with the mix 
ture to a celluloselbase offset printing mat (known to 
the trade as “Colitho”) upon which drawings and typing 
had been executed and oil and grease smudges had been 
deposited through handling of ‘the mat by various per 
sonnel. The that had previously been wetted with a 
glycerol-base etching or repellent solution, inked on a 
duplicator machine‘ and several copies run therefrom. 
.The oil and grease smudges which were invisible prior 
to the inking operation attracted ink and transferred an 
image of the smudges to the copies. The oil and grease 
smudge eliminating composition of the invention as illus 
trated hereinabove was then applied to the wetted mat 
with moderate rubbing over the areas of the mat cor 
respondingto the‘areas of visible ink smudge on the 
copies. ‘The mat was‘ then inked in the machine and 
copies were run oif. After a run-off of several copies, 
the ink smudges ceased to appear on the copies. The 

' lines of the drawings and the typing appearing on the 
copies were clear and sharp with substantially no evidence 
of weakening of the image on the mat through applica 
tion of the smudge eliminating composition to the lines 
and typing on the oifset printing mat. This was evidence 
of the fact that the smudge removing composition did 
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not destroy the lines of the drawing and typing or weaken 
them was to render them incapable of attracting ink 
during the inking operation, or interfere in any manner 
with, the proper functioning of the printing operation. 

It was also found that the smudge eliminating composi 
tion could be applied to the mat prior to the wetting 
of the mat with a repellent solution with equally good 
results, rubbing the composition over the entire area of 
the surface of the mat to insure that any invisible oil 
or grease smudges present on the mat were eliminated. 

Example ll 
‘ Parts by volume 

Glycerol ___________________________________ __ 30 

Mono-ammonium dihydrogen phosphate (10% by 
weight, solution in water) ___________________ __ l0 

Colloidal silicic acid solution (5% silicic acid by 
' weight, in water) __________________________ __ 10 

The glycerol was dissolved in the mono-ammonium di 
hydrogen phosphate‘solution and the colloidal silicic acid 
solution was admixed therewith. To the solution thus 
formed was added phosphoric acid (0.5 ml., 85%). The 
pH of the solution was in the range of 3-5. To the 
resulting mixture (100 ml.) was added a petroleum ether 
fraction (10 ml.) having a boiling point range of 
310-360” F. The resulting composition was shaken to 
disperse the petroleum ether layer in the form of fine 
droplets throughout the aqueous layer and was then ap 
plied to an oifset printing mat in the manner described 
in Example I with good results. 

Example III 
' ' Parts by volume 

Furfuraldehyde ________________________ __V____ 0.5 
Mono-ammonium dihydrogen phosphate _______ __ 2.0 

Glycerol _________________________________ __ 40.0 

Water _ ____ __ 37.5 

Colloidal silicic acid (5% silicic by Weight, in water)- 20.0 
The furfuraldehyde and mono-ammonium dihydrogen 

phosphate were mixed together in the water and the 
glycerol and colloidal silicic acid solution were mixed. 
The two solutions were then thoroughly mixed together 
and the resulting composition was acidi?ed with 0.5 g. 
of glycollic acid. The resulting composition was found 
to have a pH in the range of 3-5. Mineral spirits (10 
ml.) having a boiling point range of 360-410° F. and 
a speci?c gravity of 0.7857 was added to the composi 
tion and the resulting composition was agitated to dis 
perse the mineral spirits in the form of ?ne droplets 
throughout the aqueous layer. _ 
The composition as thus prepared as applied to oil and 

grease smudges ‘on offset printing mats according to the 
procedure described in Example I with excellent results. 

Example IV 
' Parts by volume 

Formaldehyde (37% in water) (Formalin) ____ __ 0.5 
Mono-ammonium dihydrogen phosphate (2% by 
weight, in water) ________________________ __ 24.5 

Glycerol _________________________________ __ 20.0 

Water ____________________________________ __ 35.0 

Colloidal silicic acid solution (1% silicic acid by 
weight, in water) _____________________ __'___ 20.0 

The formaldehyde and mono-ammonium dihydrogen 
phosphate solution were mixed and to this solution was 
added a solution of the glycerol in t-he water. The solu~ 
tion was found to have a pH in the range of 3-5. The 
colloidal silicic acid solution was added. To the com 
position thus prepared was added a petroleum ether frac 
tion (10 ml.) having a boiling point range of 300-400° F. 
and the two layers were agitated together to disperse the 
water-immiscible layer in the aqueous layer in the form 
of ?ne droplets. The resulting composition was applied 
to oil and grease smudges on offset printing mats in the 
manner described in Example I with excellent results. 
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Example V . 

Parts by volume 
Isopropyl alcohol ___________________ _;_-__'_____ 40 
Mono-ammonium dihydrogen phosphate (2% by 

weight, in water) ___________________________ .._ 4O 
Colloidal silicic acid solution (1% silicic acid by 

weight, in water) __________________________ __ 20 

The isopropyl alcohol and mono-ammonium dihydro 
gen phosphate solution‘were mixed and to the‘ resulting 
solution‘ was added the colloidal ‘silicic acid solution. 
The solution was found to have a pH in the range of 
3-5. The solution (100 ml.) was placed in a bottle until 
the occasion arose to remove oil and grease smudges from 
offset‘ printing mats. At that time, a petroleum ether 
fraction (20 ml.) having a boiling point'in the range of 
300-317°'F. was added andithe two‘layers were shaken 
together until the petroleum ether fraction became dis 
persed throughout the- aqueous layer in the form. of 
?ne droplets. The resulting dispersion was then ap 
plied by means of’a piece of cotton to the o?’set print 
ing mat, rubbing the solution over the areas bearing the 
oil and grease smudges. The printing mat was then placed 
in a duplicator machine and inked in the usual manner. 
After a run-off of several copies, the subsequent impres 
sions were found to be entirely free of ink smudges re 
sulting from the attraction of ink by oil and grease on the 
mat. 

Example V1 
Parts by volume 

Ethylene glycol ______________________________ __ 1O 

Ammonium dihydrogen phosphate (2% by weight, 
in water) _________________________________ __ 3O 

Colloidal silicic acid solution (15% silicic acid by 
weight, in water) ___________________________ -_> 60 

The ethylene glycol and ammonium dihydrogen phos 
phate solution were mixed and the colloidal-silicic acid 
solution was added to the mixture. Glycolic‘ acid was 
added to the solution until the pH of thesolution was in 
the range of 3-5. To the composition (100 ml.) thus 
prepared was added a petroleum ether fraction (10 ml.) 
having a boiling point in the range of 310-360.” F. The 
two layers were agitated together to ‘disperse the water 
immiscible layer in the aqueous layer in the form of ?ne 
droplets. The resulting composition was applied to oil 
and grease smudges on cellulose-base oifset printing mats 
in the manner described in Example I with good results. 

Example VII 
Parts by volume 

Diethylene glycol ____________________________ __ 30 
Ammonium dihydrogen phosphate solution (2% by 

weight, in water) __________________________ __ 2O 
Colloidal silicic acid solution (10% silicic acid by 

weight, in water) __________________________ __ 20 

Water _____________________________________ _- 30 

The components were mixed in the order presented 
hereinabovc and a petroleum ether fraction (10 ml.) hav— 
ing a boiling point in the range of 300~317° F. was added. 
The two layers were shaken together to disperse the pe 
troleum ether fraction in the form of droplets through 
out the aqueous layer and the composition was applied to 
offset printing mats in the manner described in Example 
I with excellent results. 

In view of the above, it will be seen-that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As many changes could be made in the above methods 
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20 

and products without- departing from the scope of the 
invention, it is intended that all matter contained in the 
above description shall be interpreted as illustrative and 
not in a limitingrsense. 

I claim: 
1. A composition for rendering oil and grease smudges 

present on planographic mats and plates incapable of at 
tracting ink during the planographic process, comprising 
as an aqueous phase 10-80 parts by volume of a water 
miscible aliphatic alcohol selected from the group con 
sisting of glycerol and glycols, water and 1060 parts 
by volume of a colloidal solution of silicic acid in water 
containing 1-15 % by weight, of silicic acid, said aqueous 
phase containing su?icient hydrogen ions to establish a 
pH in the range of 3-5, and as a non-aqueous phase about 
10 ml. per 100 m1. of solution of a petroleum ether frac 
tion boiling within the range of 300-420° F., said pe 
troleum ether fraction adapted to be dispersed throughout 
said aqueous phase in the form of droplets by agitation 
of said phases together at the time of application of the 
composition to mats and plates. ~ 

2. A method for rendering. oil and grease smudges 
_ present on planographic mats and plates incapable of 
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attracting ink during the planographic process comprising 
qintimately contacting said smudges with a composition 

comprising as an aqueous phase 10-80 parts by volume of 
a water-miscible aliphatic alcohol selected from the group 
consisting of glycerol and glycols, water and 10-60 parts 
by volume of a colloidal solution containing 1-1S% by 
weight of silicic acid in water, said aqueous phase hav 
ing a pH in the range of 3—5, and as a non-aqueous phase 
10 ml. per 100 ml. of solution of a petroleum ether frac 
tion having a boiling point within the range of 300-420?’ 
F., said non-aqueous phase being dispersed throughout 

' said aqueous phase in the form of droplets as a result of 
agitation of the two phases together at the time of ap 
plication of said composition to said mats and plates. 
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