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This invention relates to mineral-coated paper 
suitable to be printed by lithography, the coat 
ing of said paper containing alkaline earth metal 
carbonate in substantial quantity. 
By the term “mineral-coated paper” is meant 

paper comprising a ?brous base bearing on one 
or both surfaces a continuous layer of mineral 
coating composition which covers the ?bers of 
the base and ?lls the hollows between the fibers 
on the surface of the base, so that when the paper 
is calendered it has a smooth, even, and 
continuous surface. The mineral-coating com 
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position is applied to the web in the form of an, 7 
aqueous suspension comprising a Water-dis 
persible adhesive component and a pigment com 
ponent. Adhesives commonly used for this pur 
pose include animal or vegetable proteins, starch 
products, water-dispersible polyvinyl alcohol, 
gums, and the like, and recently including 
synthetic rubber latices and similar emulsions 
of synthetic elastomers as disclosed in the co 
pending application Serial No. 641,662 of John 
C. Stinch?eld and Frank Kaulakis, of which this 
is a continuation-in-part. Commonly used 
pigments are clay, satin White, calcium car 
bonate, blanc ?xe, talc, lithopone, titanium di 
oxide, and the like. Any of various known suit 
able methods may be used to spread and smooth 
the coating composition on the paper Web, after 
which the web is dried. Usually the coated and 
dried web is condensed and smoothed by being 
supercalendered. 

It is primarily the pigment content of the 
- coating composition which provides the desirable 
printing qualities of the coating, whereas the 
chief function of the adhesive is to bind the 
mineral pigment to the paper to such an extent 
that it will not be removed by the pull of the 
printing ink during the printing operation. It 
may be said that in general the adhesive in a 
mineral-coating composition adds little to the 
printing quality of the coating produced but on 
the contrary actually detracts from the good 
qualities of the pigment component. According 
ly, it is customary practice in manufacturing 
coated printing paper to use the minimum 
quantity of adhesive which will permit satisfac 
tory performance of the paper in its intended 
use. 

Mineral-coated paper intended for letterpress 
printing is made with a smaller proportion of 
adhesive than is necessary in mineral-coated 
paper intended for lithographic printing, be 
cause letterpress printing ink is considerably less 
tacky than lithographic printing ink. Conse 
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quently, coated letterpress printing paper nor 
mally cannot be printed on an offset lithographic 
press because the coating is too weak to with 
stand the pull of the lithographic ink. 0n the 
other hand, coated lithographic printing paper, 
if printed on a letterpress, will in general give 
results far inferior to those that can be obtained 
by use of good coated letterpress printing paper, 
the poor results being due primarily to the higher 
adhesive content of the coating on the litho— 
graphic printing paper. Thus it is apparent that 
coated lithographic printing paper diiiers from 
“coated letterpress printing paper in adhesive 
content. 
Coated lithographic printing paper has likewise 

to some extent diliered from letterpress printing 
paper in pigment content. For instance, calcium 
carbonate is widely used in mineral-coated paper 
used for letterpress printing. That material 
possesses many qualities making it a very de 
sirable paper-coating pigment: it is of excellent 
color; it takes ink exceptionally well; the, better 
grades can be calendered to a high gloss; and it 
is readily available at very reasonable cost. 
In the case of mineral-coated papers intended 

to be printed by the lithographic or offset print 
ing process, however, in which the paper is wet 
by a so-called fountain- or dampening-solu 
tion-usually acidic-during the printing oper 
ation, it has been the general belief that calcium 
carbonate and other alkaline earth metal car 
bonate are objectionable for use. Reference is 
made to pages 34 and 35 of the booklet entitled 
“Papers for O?set Lithography, Shop Manual 
No. 25,”. issued by the Lithographic Technical 
Foundation, Inc, in 1946. 

Nevertheless, because of its recognized good 
qualities, calcium carbonate has been exper 
imented with in coatings for lithographic papers, 
not always with satisfactory results, as indi 
cated on page 28 of the booklet “Pigments for 
Paper Coating” published in 1948 by the Techni 
cal Association of the Pulp and Paper Industry. 

It is apparent, therefore, that it is greatly to 
be desired to be able to use calcium carbonate 
in the coating of lithographic printing paper and 
still have the paper perfectly satisfactory for lith~ 
ographic use. The present invention provides an 
excellent mineralecoated lithographic printing 
paper the coating of which contains a substan 
tial proportion of alkaline earth metal carbonate, 
and a process for producing such coated paper. 
In lithographic printing, a plate bearing a 

water-repellent image is wet first with. a “Wet 
out” or dampening ?uid, usually a slightly acidi 
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fied aqueous solution of glycerine or similar sub 
stance which wets the non-imaged area of the 
plate, and then with greasy lithographic ink 
which wets the image but is repelled by the 
aqueous solution on the unimaged areas; the 
inked plate when brought into contact with an 
other ink-receptive surface transfers thereto ink 
in a pattern reverse to that on the plate and at 
the same time transfers aqueous solution to the 
blank or clear areas of the surface. The surface 
so printed upon may be a paper sheet, but in 
most cases is a rubber offset blanket which in 
turn transfers the image in original form to the 
final paper sheet and at the same time trans—~ 
f ers aqueous solution to the sheet in the unprinted 
areas. As the printing occurs both the ink ?lm 
and the water ?lm actually split, part of each 
adhering to the paper and part to the printing 
blanket, or to the plate if no offset blanket is 
used. 

It is apparent that the time of contact between 
the paper being printed and the offset blanket 
is very short, only a small fraction of a second. 
Nevertheless during that very short interval cal 
cium carbonate of the coating layer may be dis 
solved by the acid lithographic solution which is 
neutralized thereby, the casein or other adhesive 
may be loosened, and when the aqueous ?lm splits 
some of the neutralized solution and some of the 
loosened particles may be left on the blanket and 
in turn transferred back to the plate and thence 
to the water-fountain or in some cases to the 
ink-fountain. Of course only minute quantities 
of such material are transferred at a time, so 
that short runs of lithographic paper having a 
calcium carbonate-containing coating may oc 
casionally be made without noticeable trouble. 
In long runs, however, trouble usually develops, 
whence comes the general belief that calcium car 
bonate should not be used in coating lithographic 
printing paper. 

It must be borne in mind that the actual time 
of contact between paper and lithographic blan 
ket or plate is extremely short. If the pigment 
particles can be protected from the action of 
the aqueous lithographic solution during that 
brief period of contact obviously then the solu 
tion left on the blanket cannot be contaminated 
by products resulting from dissolution of the 
calcium carbonate. It makes no particular dif 
ference whether or not the protection of the 
pigment particles continues after the paper 
leaves the printing blanket. If the protection 
continues, well and good; if it fails after a few 
seconds no appreciable harm will be done to 
the printed paper sheet. 

It has now been found that calcium carbonate 
pigment in coatings of mineral-coated litho 
graphic printing papers can be protected against 
the deleterious effect of aqueous lithographic so 
lution during the period in which the paper is 
in contact with the printing surface of the lith 
ographic printing press in the course of the print 
ing operation. This desirable end is accom 
plished by including in the mineral-coating com 
position to be applied to the paper a sufficient 
quantity, amounting toat least 25% of the total 
weight of the adhesive present, of a water-insol 
uble elastic substance. The said elastic substance 
possibly acts by forming a ?lm around each par 
ticle which is at least transiently impermeable 
to water or aqueous lithographic solution. On 
the other hand, the coating containing the clas 
tic substance is de?nitely less wettable by aqueous 
liquids than is a coating containing only hydro 
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4 
philic adhesive, as is readily shown by measure 
ment of the contact angle made by a drop of 
water placed thereon. Hence it seems likely that 
the poorer wettability of the coated surface en 
gendered by the presence therein of the water 
soluble elastic material is effective in prevent 
ing reaction of the lithographic solution with the 
calcium carbonate pigment during the brief pe 
riod of contact between the paper and the lith 
ographic printing surface. 
Whatever the mechanism may be by which the 

water-insoluble elastic substance acts, experience 
shows that the elastic substance included in a 
mineral-coating containing calcium carbonate or 
other alkaline earth metal carbonate substan 
tially prevents, or at least materially reduces, dele 
terious effect of usual lithographic solutions upon 
said carbonate during the period in which the 
coated printing paper is in contact with the lith 
ographic printing blanket or plate in the print 
ing operation on a lithographic or offset print 
ing press. 
In carrying out the invention a mineral-coat 

ing composition may be prepared in customary 
fashion, comprising an aqueous suspension of 
?nely divided pigment at least 20 percent of 
which is pigmentary alkaline earth metal car 
bonate, and sui?cient adhesive to bind the pig 
ment to paper body stock with sufficient strength 
to withstand “picking” on a lithographic oifset 
printing press. Into the coating composition 
there is incorporated the water-insoluble elastic 
material, in the form of a primary emulsion 
thereof. Since elastomers deposited from pri 
mary emulsions make excellent adhesives for 
mineral-coating compositions, the preferred prac 
tice is to replace part or all of the usual hydro 
philic adhesive with the elastomeric adhesive in 
primary emulsion. The coating can be applied 
to conventional paper raw-stock in known fash-, 
ion and the coated paper will then be dried and 

calendered. 
A very satisfactory elastomeric material to add 

to calcium carbonate-containing coating compo 
sitions for use in making mineral-coated litho 
graphic printing paper, as well as one that is 
comparatively cheap and readily available, is a 
primary aqueous emulsion of copolymerized bu 
tadiene and styrene. Such emulsion of buta 
diene-styrene copolymers are commercially 
available with considerable choice as to the buta 
diene-styrene ratio, ‘75:25, 60:40, and 50:50 being 
common ratios, and all of these are satisfactory 
for use. Other very satisfactory primary aque 
ous emulsions are those of butadiene-acryloni 
trile copolymers, polychloroprene, methylacry 
late-acrylonitrile copolymers and similar 
mers or coploymers of acrylates and methacry 

lates. 
The term “synthetic elastomer” as used herein 

denotes a synthetic polymerized organic sub 
stance characterized by being of a de?nite elastic 
nature, and has the scope attributed to the term 
“elastomers” at page 942 of “Industrial and En 
gineering Chemistry,” vol. 31 (1939), pages 941 
et seq., in an article by Harry L. Fisher. Most 
compounds of this nature form a continuous co 
herent ?lm structure from primary emulsions 
thereof when the water phase is lost by evapora 
tion, whether at room temperature or by forced 
drying. Synthetic elastomers of the inherently 
elastic type are typified by those mentioned in 
the preceding paragraph; elastomers of this type 
are the ones preferredfor use in practicing the 
present invention. 

polv- ' 
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'The term “primary aqueous emulsion” as used 
herein denotes an aqueous dispersion in which 
the polymer is formed in situ, by polymerization 
or copolymerization of a previously dispersed sub 
stance or substances of a lower molecular weight, 
e. g., monomers or dimers. Emulsions made by 
dispersing in water substances already fully 
polymerized before dispersion are less desirable 
than primary emulsions because their adhesive 
value is so much less. 
Any paper raw stock may be used which is suf 

?ciently strong to be printed upon without split 
ting under the pull of lithographic ink. The coat 
ing composition may be applied by conventional 
coating machines on one or both sides of the paper 
raw-stock, from 3 to 5 pounds, by weight, of the 
composition per 1000 square feet of surface being 
quantities commonly applied. The coated paper 
is dried and smoothed by supercalendering. 
Typical coating compositions satisfactory for 

use in practising the invention are shown in 
the examples given below. In every case the pig 
ments before use were prepared in an aqueous 
suspension in de?occulated condition. The elas 
tomer used was in every case a commercial latex 
in the form of a primary aqueous emulsion of the 
elastomer. When other adhesive was used, that 
adhesive was dispersedv in water before addition 
to the mixture. The quantities given are dry 
weights. 

Examplel 
Parts 

High quality paper coating clay ________ __ 65 
Fine particle calcium carbonate ________ __ 35 
Butadiene-styrene copolymer (60:40 ratio)“ 6 
Ammonium caseinate ___________________ __ 12 
Water to make solids content 50 per cent. 

Example 2 

Parts 
Fine particle calcium carbonate ________ __ 100 
Butadiene-styrene copolymer ___________ __ 14 

Ammonium caseinate __________________ __ 5 
Water to make solids content 48 per cent. 

(This coating gave a ?nished product of very 
high gloss as well as excellent lithographic print 
ing quality.) 

Example 3 

Parts 
Pulverized limestone, ?nest grade ________ __ 100 
Styrene-isoprene copolymer ____________ __ 10 

Water to make solids content 56 per cent. 

(This coating gave a ?nished product of very 
low gloss and mediocre lithographic printing 
quality. This particular pigment could be bound 
satisfactorily for letterpress printing with 6 parts 
of adhesive.) 

Example 4 

Parts 
Paper coating clay _____________________ __ 60 
Fine particle calcium carbonate _________ __ 40 
Butadiene-styrene copolymer (50:50 ratio)" 10 
Oxidized starch (low viscosity) __________ __ 10 
Water to make solids content 50 per cent. 

Example 5 

Parts 
Paper coating clay ______________________ __ 50 
Fine particle calcium carbonate ________ __ 50 
Butadiene-styrene copolymer ____________ __ 12 

Soy protein solvated by sodium hydroxide __ 7 
Water to make solids content 50 per cent. 
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6 
. Example 6 

. Parts 

Paper coating clay ______________________ __ 50 
Fine particle calcium carbonate __________ __' 50 
Butadiene-acrylonitrile copolymer _______ __ 12 _ 

Ammonium caseinate ___________________ __ 6 
Water to make solids content 50 percent. 

Example 7 
Parts 

Paper coating clay ____________________ __ 40 
Fine particle calcium carbonate ________ __ 60 
Elastic copolymer of methylacrylate and 

acrylonitrile __________________________ -. 12 

Ammonium caseinate _'__' _______________ __ 4 
Water to make solids content 51 per cent. 

Example 8 
Parts 

Paper coating clay ____________________ __ ll6 
Fine particle calcium carbonate _________ _. 50' 
Yellow iron pigment ___________________ __ 4 
I-Iansa yellow pigment ________________ __ 0.12 
Polychloroprene ______ __~ ____ ._; ________ __ 12 

Ammonium caseinate _________________ __ 6 
Water to make solids content 50 per cent. 

' Example 9 

Parts 
Paper coating clay ____________________ __ 501 
Calcium carbonate-magnesium basic car 
bonate _____________________________ __ 50 

Butadiene-styrene copolymer __________ __ 20 

Ammonium caseinate _________________ __ l0 
Waterto make solids content 44 per cent. 

Example 10 , 

Parts 
Paper coating clay _____________________ __ 45 
Fine particle calcium carbonate ________ __ 55 
Butadiene-styrene copolymer (60:40) ____ 23 
Water to make solids content 52 per cent. 

Example 11 
Parts 

Paper coating clay ________ __, ___________ __ 60 

Fine particle calcium carbonate _______ __ 40 
Elastic copolymer of methylacrylate and 

acrylonitrile ________________________ __ 19 
Water to make solids content 49 per cent. 

Example 12 
Parts 

Paper coating clay _____________________ __ 50 
Fine particle calcium carbonate ________ __ 50 
Butadiene-acrylonitrile copolymer _____ __ 22 

Water to make solids content 50‘ Per cent. 
We claim: 
1. A mineral-coating composition being an 

aqueous slurry consisting essentially of a ?nely 
divided mineral pigment component, at least 
20% of which is pigmentary calcium carbonate, 
and a dispersed adhesive component in an 
amount between 10l and 30 parts by weight per 
100 parts of pigment component, said adhesive 
component containing a substantial quantity of 
a rubbery polymer in the form of a primary 
emulsion directly produced by the emulsion poly 
merization of a composition comprising a conju 
gated diene monomer, the quantity of said rub 
bery polymer present in the composition being 
from 10 to 44v parts by weight per each 100 parts 
of the pigmentary calcium carbonate present. 

2. Mineral-coated lithographic printing paper 
comprising a paper base and on at least one side 
thereof a mineral coating comprising a mineral 
pigment component, at least 20% of which is pig 
mentary calcium carbonate, and an adhesive 
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component, said adhesive component being 
present in an amount between 10 and 30- parts by 
weight per 100 parts of pigment component and 
containing a substantial quantity of a rubbery 
polymer said polymer having been deposited on 
the paper from a primary emulsion directly pro 
duced by emulsion polymerization of a composi 
tion comprising a conjugated diene monomer, the 
quantity of said rubbery polymer present being 
from 10 to 44 parts by weight per each 100 parts 
by weight of the pigmentary calcium carbonate 
present and su?icient to protect the latter from 
deleterious action of lithographic solution dur 
ing lithographic printing operations, said min 
eral-coated lithographic printing paper being 
produced by applying to a paper base a coating 
of the composition de?ned in claim 1 and drying 
the coating. 

3. The mineral-coating composition de?ned in 
claim 1, in which the calcium carbonate content 
amounts to from about 35% to about 601% of the 
total pigment component, and in which the total 
adhesive component amounts to between 15 and 
20 parts per each 100 parts of the total pigment 
component. 

4. The mineral-coating composition de?ned in 
claim 3, in which the pigment component consists 
of clay and calcium carbonate, and in which the 
adhesive component is a mixture of about equal 
parts of a rubbery copolymer of butadiene and 
styrene and an adhesive of the group consisting 
of starch and casein. 

5. A mineral-coated lithographic printing 
paper as de?ned in claim 2, in which the calcium 
carbonate content amounts to from about 35% 
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to about 60% of the total pigment component, 
and in which the total adhesive component 
amounts to between 15 and 20 parts per each 100 
parts of the total pigment component. 

6. A mineral-coated lithographic printing 
paper as de?ned in claim 5, in which the pig 
ment' component consists of clay and calcium car 
bonate, and in which the adhesive component is 
a mixture of about equal parts of a rubbery co 
polymer of butadiene and styrene and an ad 
hesive of the group consisting of starch and 
casein. 

References Cited in the ?le of this patent 

UNITED STATES PATENTS 
Number Name Date 
1,938,731 Tschunkur ________ __ Dec. 12, 1933 
1,982,018 Owen ____________ __ Nov. 27, 1934 
2,214,565 Montgomery et a1. __ Sept. 10, 1940 
2,287,348 Hayden _________ -_ June 23, 1942 
2,364,847 mers ____________ __ Dec. 12, 1944 
2,370,057 Mack ____________ __ Feb. 20, 1945 
2,389,796 Mack ___________ __ Nov. 27, 1945 
2,395,992 Clark ____________ __ Mar. 5, 1946 
2,416,232 ‘Soday ____________ __ Feb. 18, 194'? 
2,444,994 Duggan __________ __ June 29, 1948 
2,465,295 Strauss _______ __,___ Mar. 22, 1949 
2,537,114 Young et a1 ________ __ Jan. 9, 1951 
2,583,274 Niles ____________ __ Jan. 22, 1952 

OTHER REFERENCES 
Fisher, Ind. Eng. Chem. 61, August 1939, pp. 

941-945. - 

‘at _...~ M...“ 


