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This invention relates to a method for preparing an 
internally filled paper adapted for forming a pressure 
sensitive copying paper by filling a paper stock with 
clays of electron acceptor, which develop color by ad 
Sorbing colorless compounds of electron donor together 
With at least one cobalt-, manganese-, or lead-compound 
and to a paper thus prepared. More particularly this in 
vention relates to a novel method for preparing an in 
ternally filled paper for forming a pressure-sensitive, copy 
ing paper in which compounds of cobalt, manganese, and 
lead which have been used extensively as a dryer of 
printing ink for a long time, are incorporated as sensi 
tizers for color developing reaction with clays of electron 
acceptor, and to a paper thus prepared. 
The conventional pressure-sensitive copying paper 

which utilizes color development by electron donating 
and accepting consists of a sheet of paper, the back sur 
face of which constitutes an electron donating surface 
and another sheet of paper, the surface of which consti 
tutes an electron accepting Surface. The electron donat 
ing surface is coated with a particulated and individually 
insulated solution of colorless electron donor compounds 
Such as a triphenyl methane phthalide compound, e.g. crys 
tal violet lactone, and an acyl leuco methylene blue com 
pound, e.g. benzoyl leuco methylene blue or the like dis 
solved in nonpolar solvents such as chlorinated diphenyl 
or the like, the insulation of particulated solution being 
performed by the coating thereof with film forming ma 
terials such as gelatine, agar-agar, albumin, salt of alginic 
acid, fibrinogen, casein, soya-bean protein, pectin, gum 
arabic, starch, starch acetate-phthalate, cellulose acetate 
phthalate, methyl cellulose, ethyl cellulose, carboxymeth 
yl cellulose, polyvinyl alcohol, polystyrene, polyacrylic 
ester, polymethacrylic ester, polyvinyl acetate, polyethyl 
ene imine, divinyl benzene polymer, polyethylene-maleic 
anhydride copolymer, polymethylether-maleic anhydride 
copolymer, etc. and the electron accepting surface is 
coated with electron accepting clays Such as attapulgite, 
terra alba, activated clay, finely divided silicic acid, kao 
line, pyrophillite, halloysite, zeolite, bentonite etc. 

Color is developed when the insulating coating of the 
electron donating surface, i.e., the capsule is broken at 
the contact of the two surfaces due to the local pressure 
exerted by writing, printing, etc., and the exuded solu 
tion is adsorbed by the electron accepting Surface. Such 
electron accepting surfaces of pressure-sensitive copying 
paper have been made by coating papers with electron 
accepting clays such as attapulgite, terra alba, acid-treated 
product thereof (material produced by grinding crude or 
dried terra alba or similar clay, treating it by hydro 
chloric acid, nitric acid, sulfuric acid or the like at a ten 
perature higher than 90° C., at atmospheric pressure or 
above and if necessary neutralizing with alkali, and after 
filtration and washing, drying at a temperature of from 
120° C. to 200° C. and grinding) together with adhesives 
such as starch, casein, latex or the like. The manufacture 
of these accepting surfaces, however, requires two steps, 
i.e., paper making and coating and due to various acci 
dents which may occur frequently during the coating 
step, the reduction of production efficiency has been in 
evitable. Assuming that electron accepting clays be filled 
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in paper, it seems to have the possibility of improving 
the production efficiency, but in reality electron accepting 
clays filled in paper are exceedingly inferior to that coated 
On paper. 
An object of the present invention is to provide a 

method for preparing a filler-containing copying paper 
having the same color developing function as the con 
ventional coated paper by a filling process, in other 
Words, by the paper making step of the process alone, 
thereby to increase the production efficiency. 

Another object of the present invention is to provide 
Such a filler-containing paper adapted for use as a pres 
Sure-sensitive copying paper. 

These and other objects will be attained by the present 
method. 
According to the present invention, a filler-containing 

copying paper is made by filling clays of electron accep 
tor into paper together with compounds of cobalt, man 
ganese, and lead or a mixture thereof which have been 
used extensively as dryers of printing ink for a long time. 
Compounds of cobalt, manganese, and lead used in the 

present invention strengthen the color developing reac 
tion not only by their function as electron acceptors by 
themselves, but, also because of their function as a dryer 
of printing ink whereby they promote such reaction by 
the Oxidation performed by such metallic constituents 
as an OXygen carrier. In other words, for the electron 
donating Surface of a pressure-sensitive copying paper, 
two kinds of compounds have been conventionally em 
ployed. One is a triphenyl methane phthalide compound 
Such as crystal violet lactone which develops color as 
Soon as it is adsorbed but later gradually loses this color 
by fading. The other is an acyl leuco methylene blue 
compound Such as benzoyl leuco methylene blue which is 
gradually oxidized at the adsorbed state to develop color 
and maintains the color stability. 
The compounds of cobalt, manganese, lead or the like 

used in the present invention strengthen the color de 
velopment of the former and simultaneously promote 
the color development of the latter. In this regard, the 
present invention improves the life of copying paper 
the function of color development in a marked degree. 
As for forms of the cobalt-, manganese-, and lead 

compound, a water insoluble inorganic salt which is pro 
duced by the reaction of aqueous solution in colloidal 
forms in the aqueous suspension containing paper grade 
pulp and clays of electron acceptor, is most preferable 
as a compound which performs the function of sensitizer 
physically and chemically. 
The cobalt-, manganese-, and lead-compounds which 

are usable are: water-insoluble salts of inorganic or or 
ganic acids e.g. borate, phosphate, silicate, carbonate, sul 
fate, chromate, salts of resin acids, and salts of carboxylic 
acids or the like. Both bivalent and trivalent lead com 
pounds or the like are useful. A mixture of different lead 
compounds is also useful. 
The amounts of these metallic compounds to be in 

corporated into fillers of the present invention expressed 
by Weight percent relative to weight of fillers are as 
follows: 

Percent 
Lead ------------------------------------ 2-15 
Manganese ------------------------------- 0.5-4.5 
Cobalt ----------------------------------- 0.3-2.0 

A most remarkable effect can be attained when two or 
three kinds of metallic constituents such as cobalt-, manga 
nese-, and lead compounds are used simultaneously as a 
mixture. 
AS for the kinds of clay, the above-mentioned electron 

accepting clays are useful. 
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The amounts of clays and cobalt, manganese-, or lead 
compound very according to paper making methods. They 
are dependent upon the retention of fillers. When ex 
pressed by ash in finished paper, they are in the follow 
ing range. 

Percent 
Maximum range --------------------------- 10-40 
Preferable range --------------------------- 16-30 
Most Preferably range ---------------------- 20-25 
When a cobalt-, manganese-, or lead compound is to 

be incorporated in paper, any of the following methods 
can be employed. 

(1) A method which synthesizes water-insoluble lead 
compound or the like in aqueous suspension containing 
pulp and clay, followed by paper making. 

(2) A method which synthesizes water-insoluble lead 
compound or the like in aqueous suspension of pulp and 
then adds clay, followed by paper making. 

(3) A method which synthesizes water-insoluble lead 
compound or the like in aqueous suspension of clay and 
then adds pulp, followed by paper making. 
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(4) A method which admixes pulp, clay and water 
insoluble lead compound or the like simultaneously, fol 
lowed by paper making. 
A more comprehensive understanding of the invention 

can be obtained by referring to the following illustrative 
examples which are not intended, however, to be unduly 
limitative of various conditions such as kind, form, amount, 
etc. of the fillers. 

It is to be understood that any modifications derived 
from the following examples belong to the spirit and scope 
of this invention so long as they do not depart from the 
scope of the claims. 

EXAMPLE 1. 

To 2% aqueous suspension of paper grade pulp, 10% 
aqueous suspension of attapulgite and 5% aqueous solu 
tion of cobaltous chloride were admixed uniformly and 
then while stirring, an aqueous solution of 41 Bé sodium 
silicate (approximately Na2O3:2 SiO2) diluted 10 times 
as much water was added thereby to produce colloidal 
cobaltous silicate. The amounts of the above-mentioned 
raw materials were adjusted to afford the following pro 
portions by weight: 
Paper grade pulp ---------------------------- 100 
Attapulgite ---------------------------------- 50 
Cobaltous chloride ---------------------------- 3 
41 Bé sodium silicate Solution ---------------- 10 

The pH of resulting aqueous mixed suspension was 8.9 
and the weight and the ash content of filled paper made 
by the laboratory cylinder machine were 50 g./m. and 
20.5% respectively. 

EXAMPLE 2 

To 2% aqueous suspension of paper grade pulp, 10% 
aqueous suspension of terra alba and 5% aqueous solu 
tion of manganous chloride were admixed uniformly and 
then while stirring, 5% aqueous solution of sodium pyro 
phosphate was added thereby to produce colloidal manga 
nous pyrophosphate. Further 1% colloid of locust bean 
gum was added to improve the retention of fillers. The 
amounts of the above-mentioned ram materials were 
adjusted to provide the following proportions by weight: 
Paper grade pulp------------------------------ 100 
Terra alba ---------------------------------- 50 
Manganous chloride -------------------------- 5 
Sodium pyrophosphate ------------------------ 6 
Locust bean gum ---------------------------- 1. 
The pH of the resulting mixed aqueous suspension was 

8.4. Filled paper made by the laboratory cylinder machine 
had a weight of 50 g/m. and an ash content of 25.0%. 
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EXAMPLE 3 

To 2% aqueous suspension of paper grade pulp, 10% 
aqueous suspension of finely divided silicic acid produced 
by treating terra aiba with Sulfuric acid and 5% equeous 
solution of lead acetate were admixed uniformly. While 
stirring, 5% aqueous solution of borax was added thereby 
to produce colloidal lead borate. Further 10% colloid of 
melamine resin which had been made acidic by hydro 
chloric acid was added to improve the retention of fillers. 
The amounts of the above-mentioned raw materials were 
adjusted to afford following proportions by weight: 

Paper grade pulp ---------------------------- 100 
Finely divided silica -------------------------- 50 
Lead acetate -------------------------------- 10 
Borax -------------------------------------- 9 
Melamine resin ------------------------------ 2 

The pH of resulting aqueous mixed dispersion was 6.7. 
Filled paper made by the laboratory cylinder machine had 
a weight of 50 g./m.2 and ash content of 26.4%. 
What is claimed is: 
i. An internally filled paper for use in forming pres 

sure-sensitive copying paper, said internally filled paper 
comprising cellulosic fibers, a clay, and a member selected 
from the group consisting of water insoluble salts of 
cobalt, manganese, lead and mixtures thereof, the clay 
and insoluble salt being present in an amount of 10-40% 
by Weight of the filled paper, the salt being from 0.3 to 
15% by weight of the total of the clay and salt, said 
clay being an electron acceptor clay capable of develop 
ing color by absorbing colorless electron donor selected 
from triphenylmethane phthalide compounds and acyl 
leuco methylene blue compounds. 

2. An internally filled paper for use in forming presure 
Sensitive copying paper, said internally filled paper com 
prising cellulosic fibers, a clay, and a water insoluble lead 
salt, the clay and salt being present in an amount of 
10-40% by weight of the filled paper and the lead salt 
being from 2 to 15% by weight based on the weight 
of clay and salt, said clay being an electron acceptor clay 
capable of developing color by adsorbing colorless elec 
tron donor Selected from triphenylmethane phthalide com 
pounds and acyl leuco methylene blue compounds. 

3. An internally filled copying paper according to claim 
2, in which the clay is finely divided silicic acid and the 
lead compound is lead borate. 

4. An internally filled paper for use in forming pres 
Sure-sensitive copying paper, said internally filled paper 
comprising cellulosic fibers, a clay, and a water insoluble 
manganese salt, the clay and salt being present in an 
amount of 10-40% by weight of the filled paper and the 
manganese salt being from 0.5 to 4.5% by weight based 
on the weight of clay and salt, said clay being an elec 
tron acceptor clay capable of developing color by adsorb 
ing colorless electron donor selected from triphenyl 
methane phthalide compounds and acyl leuco methylene 
blue compounds. 

5. An internally filled copying paper according to claim 
4, in which the clay is terra alba and the manganese com 
pound is manganese pyrophosphate. 

6. An internally filled copying paper for use in forming 
pressure-sensitive copying paper, said internally filled 
paper comprising cellulosic fibers, a clay and a water 
insoluble cobalt salt, the clay and salt being contained in 
an amount of 10-40% by weight of the filled paper and 
the cobalt salt being from 0.3 to 2.0% by weight based 
on the weight of filler, said clay being an electron acceptor 
clay capable of developing color by adsorbing colorless 
electron donor selected from triphenylmethane phthalide 
compounds and acyl leuco methylene blue compounds, 

7. An internally filled copying paper according to claim 
6, in which the clay is attapulgite and the cobalt com 
pound is cobaltous silicate. 
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8. A method for preparing an internally filled paper 
suitable for forming pressure-sensitive copying paper, said 
method comprising adding to an aqueous suspension of 
cellulosic fiber, clay of electron acceptor eapable of de 
veloping color by adsorbing colorless electron donor, a 
water insoluble salt selected from the group consisting of 
salts of cobalt, manganese, lead and mixtures thereof, and 
thereafter forming from the fiber suspension a paper, said 
clay and water insoluble salt being added to the suspen 
sion in respective amounts such that the quantity of clay 
and water insoluble salt is between 10 and 40% by weight 
of the filled paper and the water insoluble salt is from 
0.3 to 15% by weight of the clay. 

9. A method for preparing an internally filled paper 
suitable for forming pressure-sensitive copying paper, said 
method comprising adding to an aqueous suspension of 
cellulosic fiber, clay of electron acceptor capable of de 
veloping color by adsorbing colorless electron donor, a 
substance selected from the group consisting of water 
soluble salts of cobalt, manganese, lead and mixtures 
thereof, and a compound which reacts with said salt sub 
stance to convert the same in situ to water insoluble salt, 
and thereafter forming from the fiber suspension a paper, 
said clay, water soluble salt and compound being added 
to the suspension in respective amounts such that the 
quantity of clay and water insoluble salt is between 10 
and 40% by weight of the filled paper and the water 
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insoluble salt is from 0.3 to 15% by weight of the clay. 

10. A method as claimed in claim 9 wherein the water 
soluble salt is cobaltous chloride and the insoluble salt 
producing compound is sodium silicate whereby water in 
soluble cobaltous silicate is formed, the latter being pres 
ent in an amount between 0.3 and 2% by weight of the 
clay. 

11. A method as claimed in claim 9 wherein the water 
soluble salt is manganous chloride and the insoluble salt 
producing compound is sodium pyrophosphate whereby 
insoluble manganous pyrophosphate is formed, the latter 
being present in an amount between 0.5 to 4.5%. 

12. A method as claimed in claim 9 wherein the water 
soluble salt is lead acetate and the insoluble salt-produc 
ing compound is borax whereby water insoluble lead 
borate is formed, the latter being present in an amount 
between 2 to 15%. 
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