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8 Claims. (Ql. l62—164) 
a ?brous body and to 
More particularly, the 

The present invention relates to 
a method of making the same. 
present invention is concerned with a ?brous body which 
consists of a mixture of ?bers and of thermoplastic syn 
thetic non-?brous material. 

It is known to produce highly resilient paper of great 
Wet strength by mixing the ?brous pulp in the hollander 
with a suspension of synthetic material such as a suspen 
sion of polyvinylalcohol, or with latex, and to produce 
paper from the thus formed mixture. Other mixtures of 
?brous material and synthetic plastics have been used to 
produce industrial materials of various types, whereby for 
instance polyvinylchloride, polystyrene resins or other 
polymerization products are mixed with ?brous materials 
and the mixture is then compressed and/ or hardened un 
der pressure and at elevated temperatures. 
These methods of producing a shaped body which con 

sists essentially of a mixture of ?brous material and non 
?brous synthetic or natural plastic, whereby as natural 
plastic material primarily latex is to be considered, all 
show relatively insumcient ?xation of the plastic material 
on the ?ber and, consequently, only a relatively small 
portion of the plastic material which initially is intro 
duced in the form of an emulsion or the like, will be ad 
hered to the ?brous material while a relatively large por 
tion of the plastic materials will remain suspended and 
Will be withdrawn with the liquid portion of the pulp. 
This does not only lead to a relatively high loss of plas 
tic material but causes also considerable difficulty with 
respect to the removal of liquid from the pulp-plastic 
material mixture. Furthermore, frequently, foaming oc 
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curs when a relatively large portion of the suspended ma- ' 
terial is not adhered to the ?bers of the pulp. 

It is therefore an object of the present invention to 
overcome the above-discussed disadvantages of the prior 
art methods. 

It is another object of the present invention to pro 
vide a method of producing a shaped body which con 
sists essentially of an intimate mixture of a ?brous ma 
terial and of a thermoplastic material, which body con 
tains a relatively large proportion of thermoplastic ma 
terial adhered to the ?brous material and can be pro 
duced in a simple and economical manner. 

it is a further object of the present invention to pro 
vide a sheet-like body, consisting essentially of an inti 
mate mixture of a ?brous material and of a relatively 
large proportion of a plastic non-?brous material. 

Other objects and advantages of the present invention 
will become apparent from a further reading of the de 
scription and of the appended claims. 
With the above and other objects in view, the present 

invention contemplates in a method of producing a shaped 
body consisting essentially of an intimate mixture of a 
?brous material and a thermoplastic material interposed 
between and adhering to the ?bers of the ?brous mate 
rial, the steps of introducing into a ?brous pulp consisting 
essentially of a suspension of ?bers in water ?nely sub~ 
divided thermoplastic material, a water-soluble nitro 
genous base of high molecular weight and a water-solu 
ble salt of a carboxylic acid of high molecular weight, 
so as to form on the ?bers a water insoluble reaction 
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product of the nitrogenous base and the salt of a car 
boxylic acid, the thus formed reaction product facilitat 
ing adherence of the ?nely subdivided thermoplastic ma 
terial to the ?bers, removing at least a portion of the Wa 
ter of the thus treated pulp so as to obtain a ?brous mass 
consisting essentially of the ?bers having the thermoplas 
tic material adhered thereto and adapted to be shaped 
into a shape retaining body. 
The present invention is also concerned with a ?brous 

sheet as an article of manufacture, which ?brous sheet 
comprises, in combination, a layer of haphazardly ar 
ranged ?brous material, a plastic material substantially 
evenly distributed throughout the layer, and the reaction 
product of a water-soluble nitrogenous base of high mo 
lecular weight and of a water-soluble salt of an organic 
polycarboxylic acid of high molecular weight interposed 
between and binding the ?brous and the plastic material 
to each other. 

According to the present invention, the plastic mate 
rial such as a thermoplastic synthetic material or latex 
is fixed to the ?bers of the pulp by the addition of a high 
molecular weight, water-soluble nitrogenous base, and 
of a high molecular, water-soluble salt of an organic poly 
carboxylic acid. 

it would appear, without limiting the invention to this 
speci?c explanation, that the nitrogenous base in aqueous 
solution is attracted to the ?bres of the pulp and will re 
act with the polycarboxylic acid under formation of a 
water-insoluble reaction product which in turn will facili— 
tate adhering of a relatively large proportion of particles 
of the plastic material to the ?bers of the pulp. 
As will be described in more detail below, it is fre 

quently desirable to introduce into the pump ?rst the 
?nely subdivided plastic material and the nitrogenous 
base, and subsequently the salt of the polycarboxylic acid 
which then will form an insoluble reaction product with 
the nitrogenous base. 
The ?brous material of the pulp may consist of natu 

rat or synthetic cellulose ?bers, or also of wood flour or 
of other vegetable ?bers or mineral ?bers, as well as of 
animal ?bers, or fully synthetic ?bers. 
Such ?brous materials also include cotton, cotton lint 

ers, sisal, hemp, bagasse, mechanical and chemical wood 
pulp, regenerated cellulose ?bers and the like. Further 
more, ?bers of cellulose acetate as well as mineral ?bers 
such as glass or asbestos ?bers were successfully treated 
according to the present invention. In addition, animal 
?bers such as wool, silk or mohair, are suitable for the 
purpose of the present invention, as well as fully synthet 
ic ?bers of the polyamide, polyacrylonitrile, polyester, 
polyvinyl alcohol, and other types. 
The plastic material which is adhered to the ?bers and 

incorporated in the sheet or the like which is produced 
according to the present invention, may consist, for in 
stance, of polyvinyl chloride, preferably of the so-called 
emulsion type and having a low K value, or of other po 
lymerizates or mixed polymerizates on the basis of styrene, 

I vinylchloride, vinylacetate, vinylacetal, chloroprene, acryl 
ic ester, and the like, or of polyole?ns, or poly-condensa 
tion products of the polyamide or polyester type, as well 
as of latex or butadiene products. 
The water soluble high molecular nitrogenous bases 

which are preferably used according to the present inven 
tion include polyethylene imine, polypropylene imine, 
‘and polyvinyl amine. 

Water-soluble salts of high molecular organic poly 
carboxylic acids which give good results according to 
the present invention include the sodium, potassium and 
ammonium salts of acrylic acid, methacrylic acid, as well 

' as mixed polymerizates of acrylic acid and acrylic acid 
amide which include a relatively high proportion of car 
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boxyl groups. Thus, according to the present invention 
the ?nely subdivided preferably suspended or emulsi?ed 
plastic material is ?xed to the ?bers of the pulp by the 
addition of a water-soluble nitrogenous base of high mo 
leclar weight such as polyethylene imine and of a water 
soluble salt of an organic polycarboxylic acid of high 
molecular weight such as a salt of polyacrylic acid. 

In addition thereto, homologues of polyethylene imine 
‘or of polyvinyl amine may be used as the water-soluble 
‘(nitrogenous base, and as water-soluble polycarboxylic 
racids homologues of polyacrylic acids or their mixed po 
‘lymerizates or mixed condensates. 

However, surprisingly it has been found that the com 
bination of polyethylene imine or the like and of acrylic 
acid salts or the like will cause a ?xing of the suspended 
synthetic material to the ?bers of the pulp. It is also 
achieved thereby that foam formation is reduced and 
that the dewatering of the pulp is facilitated. Simulta 
neously a greater yield of the plastic material is obtained, 
i.e., a greater proportion of the dispersed plastic ma 
terial will be adhered to the ?bers of the pulp. Thereby 
not only costs savings are achieved but also very con 
siderable advantages with respect to the further processing 
of the dewatered pulp, ‘for instance, during pressure-shap 
ing of the same. 

Preferably, according to the present invention the 
polyethylene imine or the like ‘is added to the mixture 
of pulp and dispersed plastic material in the form of an 
aqueous solution and an intimate mixture of these ingre 
dients is produced. Thereafter an aqueous solution of a 
water-soluble salt of polyacrylic acid or the like is added 
and, in this manner, the dispersed plastic material, pref 
erably thermoplastic material, will be ?xed to the ?bers 
together with the reaction product formed of the poly 
ethylene imine and the salt of the polyacrylic acid. 
A very good retention of the thermoplastic material is 

obtained in this manner, with an even distribution of the 
thermoplastic material in the fibrous structure, as well as 
favorable conditions for dewatering of the thus treated 
pulp, for instance on a paper making machine. 
The sequence of the addition of the individual compo 

nents may be varied. However, it is important that one 
of the two water-soluble reactants, i.e., either the salt of 
the polycarboxylic acid or the nitrogenous base is the 
last constituent added to the mixture, after other com 
ponents already have been mixed well with each other. 
The precipitation reaction between the polycarboxylic 
acid salt and the nitrogenous base proceeds quickly and 
evenly, so that the process of the present invention is also 
suitable for being carried out in a continuous manner, 
provided that intensive mixing is arranged in the areas 
where the various ingredients are introduced into the 
pulp. 
The amount of precipitating agent, i.e., the amount 

of water-insoluble reaction product formed by reaction 
of the nitrogenous base and the polycarboxylic acid, gen 
erally will be so chosen as to correspond to an amount 
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of nitrogenous base, such as polyethylene imine which ‘ 
equals between 0.3 and 5% of the quantity of dispersed 
thermoplastic material which is to be incorporated in the 
?nished product. It is possible, but rarely advisable, to 
increase the amount of polyethylene imine to more than 
about 5%, and preferably the amount of the water solu 
ble nitrogenous base will be equal to between 0.5 and 
2% of the weight of the thermoplastic material which 
is to be incorporated into the ?nished product. Since the 
polycarboxylic acid is to react with the nitrogenous base, 
the amount of polycarboxylic acid preferably will be 
close to the stoichiometric equivalent required for reac 
tion with the nitrogenous base. Thus, for instance, when 
polyethylene imine is to be reacted with the sodium salt 
of polyacrylic acid, the optimum weight relationship will 
be about 1 part of polyethylene imine for 2.2 parts of 
polyacrylic acid. However, these stoichiometric rela 
tionships need not be accurately maintained, and thus, 
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4 
good results are also obtainable when the amount of the 
polycarboxylic acid salt equals between about 60% and 
140% of the stoichiometric equivalent of the nitrogenous 
base present in the reaction mixture. Preferably, a pH 
of between 6 and 9 is maintained in the pulp during the 
treatment thereof and the same pH range should also 
be maintained during the further processing of the treated 
pulp, for instance during dewatering. ., 

Depending on the intended further processing and also 
on the type of dispersed synthetic or thermoplastic ma: 
terial which is incorporated into the pulp, it is frequently‘. 
advisable to add, in conventional manner, softeners to ' 
the pulp-thermoplastic-material mixture. It is preferred 
to add a softener only after a part of the water of the 
treated pulp has been removed by mechanical or thermal 
means. For instance, when it is desired to work up the 
treated pulp on a paper machine, the softener may be 
added in the form of an aqueous emulsion by means of a 
conventional size-press. ‘The proportion of softeners may 
vary over a wide range. If no suitable applicator device 
for the softener is available then it is also possible to 
add the softener to the pulp mixture during, or prefer 
ably after, the above-described treatment according to 
the present invention has been completed. A great num 
ber of thermoplastic synthetic materials may be used 
according to the present invention without the addition 
of softeners. 
The pulp mixture which has been treated according to 

the present invention, i.e., wherein the reaction between 
the nitrogenous base and the polycarboxylic acid has been 
carried out and a relatively large proportion of plastic ma 
terial has been adhered to the ?brous portion of the pulp, 
may then be further processed in conventional manner, 
for instance to sheet-like materials such as paper or card 
board. The precipitation reaction between the base and 
the acid may be carried out, for instance, in the hollander 
or in the tub and thus treated pulp is then conveyed in 
continuous manner or in batches to a paper or cardboard 
forming machine for further processing. When it is de 
sired to produce a ?nished product in the form of ?akes, 
then the further processing, i.e., drying, may be carried 
out in a so-called scoop drier. Pressed bodies may be 
produced of the pulp which has been treated according to 
the present invention by shaping the same in a press hav 
ing liquid permeable portions. 

Generally, it may be said that the pulp with the plastic, 
preferably thermoplastic, material adhering thereto is ?rst 
subjected to mechanical dewatering, and subsequently to 
thermal dewatering which may be coupled with the appli 
cation of pressure and with shaping of the material. 

It is also possible to work up the pulp which has been 
treated according to the present invention so as to pro 
duce thereof multi-layer bodies. In such a case, the indi 
vidual layers of paper or cardboard are superposed and 
then compressed under application of pressure and heat 
so that, if desired, simultaneously further reduction in the 
water-content of the material will take place. Thereby, 
due to the application of pressure, an increase in the den 
sity of the ?ber-thermoplastic material body will occur, 
so that it is possible in this manner, for instance when 
using polyvinylchloride as the synthetic material, to in 
crease the speci?c gravity of the thus formed sheet from 
about 0.7 to about 1.4. 

Generally, the pulp concentration at the start of the 
treatment according to the present invention will be be 
tween O.l and 15% , preferably between 2 and 6%. These 
ranges are preferably maintained irrespective of the spe 
ci?c type of ?brous material of the pulp. Of course, dur 
ing subsequent working up of the treated pulp, for in 
stance on a paper machine, it might become necessary to 
further dilute the pulp. 

Beating should be carried out to between 12 and 60, 
preferably between 25 and 40° SR. 
The proportion of plastic material, particularly synthetic 

thermoplastic material which is thus introduced into the 
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paper or the like, i.e., into the ?brous mass, of which the 
sheet-like body is then to be formed, will be between 20 
and 80%, preferably between 40 and 60% of the total 
dry weight of the ?nished product. In other words, the 
amount of the added plastic material in the ?nished prod 
uct will be between 25 and 400% or preferably between 
50 and 200% of the dry weight of the ?brous constituents 
of the ?nished material. 
As indicated further above, the proportion of Water 

soluble nitrogenous base which is to be added preferably 
will be equal to between 0.3 and 5%, and most preferably 
will be between 0.5 and 2% of the weight of the dispersed 
plastic material and, preferably, the nitrogenous base is 
vintroduced in the form of 1-5% solution thereof. 

The polycarboxylic acid salt is introduced in an amount 
which should be close to the stoichiometric equivalent of 
the nitrogenous base or within the range of between 60 
and 140% of the stoichiometric equivalent. 
The manner in which the mixture which has been 

formed in the tank or in the hollander is worked up, par 
ticularly on a paper machine, will depend on the desired 
qualities of the ?nal product. For instance, when very 
thin papers are to be produced, then—corresponding to 
the operating speed of the paper machine, and also cor 
responding to the desired weight per m? of the ?nished 
product, the pulp and plastic suspension will have to be 
more strongly diluted than would be required for produc 
ing papers of normal, i.e., somewhat higher Weight per m.'~’. 
The following examples are given as illustrative of the 

present invention, without, however, limiting the invention 
to the speci?c details of the examples. 

Example I 

A bleached mechanical pulp having a ?ber density or 
consistency of about 5% was ground in continuous re 
?ners or similar devices to about 25° SR. An intimate 
mixture was then formed in a continuous manner of the 
thus-treated pulp at a rate of about 4- cubic meters per 
hour, equal to 200 kg. of ?bers per hour, and of one 
cubic meter per hour of a 20% dispersion of a mixed 
polymerizate on polyvinyl acetate basis which thus con 
tained about 200 kg. of synthetic material per hour. Sub 
sequently about 1.5 kg./hour of polyethylene imine dis 
solved in 200 liters of water were added and the thus 
formed mixture was passed through a pulp pump in order 
to obtain an even distribution of the various components 
of the mixture. Thereafter the pulp mixture was diluted 
with water to a pulp consistency of about 2% and then, 
by means of an injector, about 1 m?/hour of a 0.2% 
aqueous solution of the sodium salt of polyacrylic acid, 
equal to about 2 kg. of sodium polyacrylate per hour, 
were introduced. The aqueous solution of polyacrylic 
acid was adjusted to a pH of between 8 and 9. The thus 
formed mixture was then diluted to a pulp consistency of 
about 0.5% and subsequently worked up on a paper ma 
chine to a paper having a weight of 350 gr./m.2. The 
thus formed paper sheet contained about 45% per weight 
of the synthetic plastic material. 

Example H 

A mixture of pulp, of a dispersed, softened mixed 
polymerizate on the basis of polyvinylacetate, of poly 
ethylene imine and of sodium polyacrylate was formed as 
described in Example I. The thus formed mixture was 
then diluted with water to a pulp consistency of 0.6%. 
The thus diluted and treated pulp was passed continuous 
ly to the dewatering screen of a cardboard machine. In 
conventional manner about 20 layers of the thus formed 
sheet weighing about 75 gr./m.2 were united on a couch 
cylinder. After withdrawal from the couch roller, moist 
plates were obtained which were then dried in a hot air 
tunnel. In this manner, cardboard plates were obtained 
having a weight of about 1500 gr./m.2 and containing be 
tween 40 and 42% or" the synthetic material. 
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6 
Example 111 

100 kg. of unbleached mechanical pulp were sus— 
pended in water in a concentration of 6% and beaten in 
a hollander to about 30° SR. Thereafter 150 kg. of emul 
sion type polyvinylchloride having a K value of about 
60 were introduced into the hollander in the form of 
a ?ne powder and well mixed into the pulp. As further 
additions, 3 kg. of polyethylene imine were introduced 
in the form of a 1% aqueous solution, and after thor 
ough mixing, a 0.5% aqueous solution of 6 kg. of the 
ammonium salt of polyacrylic acid was added. It is 
important to form immediately upon introduction of the 
polyacrylic acid salt an intimate mixture of the poly 
acrylic acid salt ‘and the previously formed mixture, and 
therefore, unless devices are available which have a very 
strong mixing effect, the addition of the polyacrylic acid 
salt has to be carried out rather slowly. 
The thus formed mixture was then immediately worked 

up on a paper machine to a paper Web having a weight 
of 150 -gr./m.2. A size press arranged within the paper 
machine was used to apply an amount of dibutyl phthal 
ate which equals 20% of the quantity of synthetic thermo 
plastic material which has been incorporated in the paper. 
The tdibutyl phthalate was introduced at both faces of 
the paper web in the form of a 15% aqueous emulsion. 
The ?nished paper contained 55% thermoplastic material. 
Thereafter 10 sheets of the thus formed paper were super 
posed and compressed at a pressure of 80 kgjcm.2 and 
at a temperature of 170° C. so as to obtain a laminated 
structure having a density of 1.4. Due to the relatively 
high temperature of 170° C., ‘gelatinization of the syn 
thetic materials in the paper will occur and thus a sub 
stantially pore-free laminated body will be produced. 

Example IV 
A pulp having a consistency of 2% was formed of 30 

parts per weight of asbestos ?bers, 40 parts per weight 
of unbleached ‘chemical wood pulp (40° SR) and 30 
parts per weight of mechanical pulp. To the thus formed 
mixed pulp, 150 parts (tdry substance) of a styrene 
acrylic Kacid nitrile mixed polym-erizate (90:10) were 
added in the form of a 30% aqueous dispersion. There 
after, a 5% aqueous solution, containing 1.5 parts per 
weight of polyethylene imine was added to, and thor 
oughly mixed with, the pulp. As ?nal addition a 0.1% 
aqueous solution of an acrylic acid-acrylic acid amide 
mixed polymerizate (4: 1) including 2 parts per weight of 
the mixed polymerizate in the form of its sodium salt was 
added. After thorough mixing, the thus treated pulp was 
dewatered on a screen so as to {form thereof plates hav 
ing a dry weight of between 2.5 ‘and 3 kg./m.2. The 
plates which were still moist were then dried and com 
pressed in a mlulti-layer hydraulic press at a pressure of 
20 kg./cm.2 and at a temperature of 80° C. until the 
plates were substantially completely dry. Thereafter, 
the plates were further compressed at a pressure of 50 
kg./cm.2 and at a temperature of 100° C. until the speci?c 
gravity of the plates had risen to 1.25. The thus formed 
plates contained.55% of the thermoplastic material and 
were used as lining or covering for walls, furniture or the 
like. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for various 
applicaitons without omitting features that, from the 
standpoint of prior art, fairly constitute essential char 
acteristics of the ‘generic or speci?c aspects of this inven 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A ?brous sheet, comprising in combination, a layer 

of haphazardly arranged ?brous material; at least one 
plastic material selected from the group consisting of 
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polyethylene, polypropylene, polyamides, polyesters, and 
polymerizates and mixed polymerizates of vinylchloride, 
vinylidenechloride, vinylacetate, vvinylacetal, chloroprene, 
latex, styrene, butadiene, acrylic acid ester and acrlyoni 
trile substantially evenly distributed throughout said layer; 
and the reaction product of a water-soluble nitrogenous 
base of high molecular weight ‘selected from the group 
consisting of polyethylene irnine, polypropylene imine and 
polyvinyl amine, and of a water-soluble salt of an organic 
polycarboxylic acid of high molecular weight selected 
from the group consisting of sodium, potassium and am 
monium salts of acrylic acid and methacrylic acid, and 
mixed polymerizates ‘of acrylic acid and acrylic acid 
amide containing a relatively large proportion of carboxyl 
groups interposed between and binding said ?brous and 
said plastic material to each other. 

2. A ?brous sheet, comprising in combination, a layer 
of haphazardly arranged ?brous material; at least one 
plastic material in ‘an at .ount equal to between about 
25% and 400% of the dry weight of said ?brous material, 
said plastic material being selected from the group con 
sisting of polyethylene, polypropylene, polyamides, poly 
esters, and polymerizates and mixed polymerizates of 
vinylchloride, vinylidenechloride, vinylacetate, vinylace 
tal, chloroprene, latex, styrene, butadiene, acrylic acid 
ester, and acrylonitrile substantially evenly distributed 
throughout said layer; and the reaction product of an 
amount of a water-soluble nitrogenous base of high mo 
lecular weight equal to between about 0.3 and 5% of the 
Weight of said plastic material, said nitrogenous base 
being selected from the group consisting of polyethylene 
irnine, polypropylene imine and polyvinyl amine, and of 
an amount of a water-soluble salt of an organic poly 
carboxylic acid of high molecular weight equal to be 
tween about ‘60% and 140% of the stoichiometrically 
equivalent amount relative to said nitrogenous base, said 
salt being selected from the group consisting of the 
sodium, potassium and ammonium salts of acrylic acid 
and methacrylic ‘acid, and mixed polymerizates of acrylic 
acid and acrylic acid amide containing a relatively large 
proportion of carboxyl groups interposed between and 
binding said ?brous and said plastic material to each 
other. 

3. A ?brous sheet, comprising in combination, a layer 
of haphazardly arranged ?brous material selected from 
the group consisting of animal, vegetable, mineral and 
‘synthetic organic ?bers; at least one thermoplastic ma 
terial in an amount equal to between about 25% and 
400% of the dry weight of said ?brous material, said 
plastic material being selected from the group consisting 
of polyethylene, polypropylene, polyamides, polyesters 
and polymerizates and mixed polymerizates of vinylchlo 
ride, vinylidenechloride, vinylacetate, vinylacetal, chloro 
prene, latex, styrene, butadiene, acrylic acid ester and 
acrylonitrile substantially evenly distributed throughout 
said layer; and the reaction product of an amount of a 
water-soluble nitrogenous base of high molecular weight 
equal to between about 0.3 and 5% of the ‘weight of said 
plastic material, said nitrogenous base being selected from 
the group consisting of polyethylene irnine, polypropylene 
irnine and polyvinyl amine, and of an amount of a water 
soluble salt of an organic polycarboxylic acid of high 
molecular Weight equal to between about 60% and 140% 
of the stoichiometrically equivalent amount relative to 
:said nitrogenous base, said salt being selected from the 
group consisting of sodium, potassium and ammonium 
salts of acrylic acid and methacrylic acid, and mixed 
polymerizates of acrylic acid and acrylic acid amide con 
taining a relatively large proportion of carb‘oxyl groups 
interposed between and binding said ?brous and said ther 
moplastic material to each other. 

4. In a method of producing a shaped body consisting 
essentially of an intimate mixture of a ?brous material 
and a thermoplastic material interposed between and 
.adhering to the ?bers of said ?brous material, the steps 
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8 
of introducing into a ?brous pulp consisting essentially of 
a suspension of ?bers in Water a ?nely sub-divided ther 
moplastic material selected'from the group consisting of 
polyethylene, polypropylene, polyamides, polyesters, and 
polymerizates and mixed polymerizates of vinylchloride, 
vinylidenechloride, vinylacetate, vinylacetal, chloroprene, 
latex, styrene, ibutadiene, acrylic acid ester and acryloni 
trile, a Water-soluble nitrogenous base of high molecular 
weight selected from the group consisting of polyethylene‘ 
imine, polypropylene imine and polyvinyl amine, and a i 
water-soluble salt of a polycarboxylic acid of high molec 
lLllBI‘ weight selected from the group consisting of sodium, 
potassium and ammonium salts of ‘acrylic acid and meth 
acrylic acid, and mixed polymerizates of acrylic acid and 
acrylic acid amide containing a relatively large propor 
tion of carboxyl groups, so as to form on said ?bers a 
water insoluble reaction product of said nitrogenous base 
and said salt of a carboxylic ‘acid, the thus formed reac 
tion product ‘facilitating adherence of said ?nely sub 
divided thermoplastic material to said ?bers; and remov 
‘ing at least a portion of the water of the thus treated pulp 
so as to obtain a ?brous mass consisting essentially of said 
?bers having said thermoplastic material adhered thereto 
and adapted to be shaped into a shape retaining ‘body. 

5. In a method of producing a sheet-like body consist 
ing essentially of an intimate mixture of a ?brous material 
and a thermoplastic material interposed between and 
adhering to the ?bers of said ?brous material, the steps 
of introducing ‘into a ?brous pulp consisting essentially of 
a suspension of ?bers in water a ?nely subdivided thermo 
plastic material selected from the group consisting of poly 
ethylene, polypropylene, polyamides, polyesters, and poly 
merizates and "mixed polymerizates of vinylchloride, vin 
ylidenechloride, vinylacetate, vinylacetal, chloroprene, 
latex, styrene, butadiene, acrylic acid ester, and acryloni 
trile, a water-soluble nitrogenous base of high molecular 
weight selected from the group consisting of polyethylene 
irnine, polypropylene imine and polyvinyl amine and a 
water-soluble salt of a polycarboxylic acid of high molec 
ular weight selected from the group consisting of the 
sodium, potassium and ammonium salts of acrylic acid 
and methacrylic ‘acid, and mixed polymerizates of acrylic 
acid and acrylic acid Iamide containing a relatively large 
proportion of carboxyl groups, said salt of a carboxylic 
acid being introduced subsequently to the introduction of 
said nitrogenous base, so as to form on said ?bers a water 
insoluble reaction product of said nitrogenous base and 
said salt of a carboxylic acid, the thus formed reaction 
product facilitating adherence ‘of said ?nely subdivided 
thermoplastic ‘material to said ?bers; removing at least 
a portion of the water of the thus treated pulp so as to 
obtain a ?brous mass consisting essentially of said ?bers 
having said reaction product and said thermoplastic ma 
terial adhered thereto; and forming a sheet of the thus 
obtained ?brous mass. 

6. In a method of producing a sheet-like body con 
sisting essentially of an intimate mixture of a ?brous 
material and a thermoplastic material interposed between 
and adhering to the ?bers of said ?brous material, the 
steps of introducing into a ?brous pulp consisting essen 
tially of a suspension of ?bers in Water having a ?ber 
concentration of between 0.1 and 15% a ?nely subdivided 
thermoplastic material selected from the group consisting 
of polyethylene, polypropylene, polyamides, polyesters, 
and polymerizates and mixed polymerizates of vinylchlo 
ride, vinyliidenechloride, vinylacetate, vinylacetal, chloro 
prene, latex, styrene, butadiene, acrylic acid ester and 
acrylonitrile in an amount equal to between 25 and 400% 
of the dry weight of said ?bers; a water-soluble nitrogen 
ous base of high molecular weight selected from the group 
consisting of polyethylene irnine, polypropylene imine 
and polyvinyl amine, in an amount equal to between 0.3 
and 5% of the Weight of said ?nely subdivided thermo 
plastic material and a water-soluble salt of a polycar 
boxylic acid of high molecular weight selected from the 



group consisting of sodium, potassium and ammonium 
salts of acrylic acid and methacrylic acid, and mixed poly 
merizates of acrylic acid and acrylic acid amide contain 
ing a relatively large proportion of carboxyl groups in an 
amount equal to between 60% and 140% of the stoic'hio 
metrically equivalent amount {relative to said nitrogenous 
base, so as to form on said ?bers a Water insoluble reac 
tion product of said nitrogenous base and said salt of a 
carboxylic acid, the thus formed reaction product facili 
tating ‘adherence of said ?nely subdivided thermoplastic 
material to said ?bers; removing at least a portion of the 
water of the thus treated pulp so as to obtain a ?brous 
mass consisting essentially of said ?bers having said ther 

" moplastic maten'al adhered thereto; and forming a sheet 
of the thus obtained ?brous mass. 

7. In a method of producing a sheet~lilce body con 
sisting essentially of an intimate mixture of a ?brous ma 
terial and a thermoplastic material interposed between 
and adhering to the ?bers of said ?brous material, the 
steps of introducing into a ?brous pulp consisting essen 
tially of a suspension of ?bers in water having a ?ber 
concentration of between 2~6% a ?nely subdivided ther 
moplastic material selected from the group consisting of 
polyethylene, polypropylene, polyamides, polyesters and 
polymerizates and mixed polymerizates of vinylchloride, 
vinylidenechloride, vinylacetate, vinylacetal, chloroprene, 
latex, styrene, butadiene, acrylic acid ester and acryloni 
trile in an amount equal to between 50—200% of the dry 
weight of said ?bers, a Water-soluble nitrogenous base 
of high molecular weight selected from the group‘ con~ 
sisting of polyethylene imine, polypropylene imine and 
polyvinyl amine, in an amount equal to between 0.5—2% 
of the Weight of said ?nely subdivided thermoplastic ma 
terial and a Water-soluble salt of a polycarboxyl-ic acid of 
high molecular Weight selected from the group consisting 
of sodium, potassium and ammonium salts of acrylic acid 
and methacrylic acid, and mixed polymerizates of acrylic 
acid and acrylic ‘acid amide containing a relatively large 
proportion of carboxyl groups in an amount substantially 
equal to the stoichiometrically equivalent amount relative 
to said nitrogenous base, so as to ‘form on said ?bers a 
water insoluble reaction product iOf said nitrogenous base 
and said salt of a carboxy-lic ‘acid, the thus formed reac 
tion product facilitating adherence of said ?nely sub 
divided thermoplastic material to said ?bers; removing 45 
at least a portion of the water of the thus treated pulp 
so as to obtain a ?brous mass consisting essentially of said 
?bers having said thermoplastic material adhered there 
to; and ‘forming a sheet of the thus obtained ?brous 'rnass. 
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8. In a method of producing a sheetwlike body consist 
ing essentially of an intimate mixture of a ?brous ma 
terial and :a thermoplastic material interposed between 
and adhering to the ?bers of said ?brous material, the 
steps of introducing into a ?brous pulp consisting essen 
tially of a suspension of ?bers in water having a ?ber 
concentration of between 0.1 and 15% a ?nely subdivided 
thermoplastic material selected from the group consisting 
of polyethylene, polypropylene, polyamides, polyesters 
and polymerizates and mixed polymerizaws of vinylchlo 
ride, vinylidenechloride, vinylacetate, vinylacetal, chloro 
prene, latex, styrene, butadiene, acrylic acid ester and 
acrylonitrile in an amount equal to between 25 and 400% 
of the dry Weight of said ?bers, tan aqeuous solution con 
taining between 1 and 5% of a Water-soluble nitrogenous 
base of high molecular Weight selected from the group 
consisting of polyethylene imine, polypropylene imine 
and polyvinyl amine, in an amount equal to between 0.3 
and 5% of the Weight of said ?nely subdivided thermo 
plastic material and a Water-soluble salt of a polycar 
boxy-lic acid of high molecular weight selected from ‘the 
group consisting of sodium, potassium and ammonium salts 
of acrylic acid and methacrylic acid, and mixed polymeri 
zates of acrylic acid and acrylic acid amide containing a 
relatively large proportion of carboxyl groups in an 
amount equal to between 60% and 140% ‘of the stoichio 
metrically equivalent amount relative to said nitrogenous 
base, so as to form on said ?bers a Water insoluble re 
action product of said nitrogenous base and said salt of 
a carboxylic acid, the thus formed reaction product facili 
tating adherence of said ?nely subdivided thermoplastic 
material to said ?bers; removing ‘at least a portion of the 
water of the thus treated pulp so as to obtain a ?brous 
mass consisting essentially of said ?bers having said ther 
moplastic material adhered thereto; and forming a sheet 
of the thus obtained ?brous mass. 
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