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The present invention relates to the manufac 
"iture: of articles: such as boards and sheets: from 
ifibrous: vegetable.materials, and especially from 
Swaste...fibrous materials such as sawdust, Wood 
(shavings, straw, and the like. 

t has already been proposed: to makerboards 
and sheets from fibrous vegetable waste-material 
by mixing the waste material with a sufficient 
squantity of resinous binders and shaping the mix 
ture under heat and pressure into "boards' or 
sheets. Such boards and sheets, however, 

3 are liable to be affected by atmospheric condi 
wtions unless a high proportion of Synthetic resin, 
which is expensive, has been incorporated there 
'in. Moreover, it is "difficult to shape; the mixture 
into homogeneous' boards -or sheets of uniform 
density and strength. 

3It is another object of the invention to pro 
"vide: hard "wearing "homogeneous boards, sheets 
and 3 other articles of grainless structure it and 
greatimechanical strength, which are water-re 
Spellent and moisture resistant, 

: It is a further object of the invention stor en 
-able fibrous vegetable:Waste materials to be uti 
alised for manufacturing boards, sheets and “other 
articles, without grading the waste materials in 
any way or drying them prior to the manufac 
turing process. For example, hardwood. Sawdust 
'may-' be "mixed with softwood sawdust, and the 
mixture may have a water: content of as much 
ias' 40 per cent or more. 

It is still another object of the invention, in: 
...the manufacture of boards, sheets and other 
: articles, to : treat fibrous vegetable, Waste "ma 

i -terial in Such a manner that it. Will not neces 
isarily require the addition of any resin or other 
*binding agent to impart the desired mechanical 
strength -and moisturer resistance to , the final 
product, although, if-desired, a small quantity of 
-a binding agent may be radded, 

It is a particular, advantage of this invention 
... that: Sawdust, 'straw or the like-naaterial. hav- : 
sing short fibres may be used without impairing 
-the desired qualities, such as strength, homo 
3.geneity, and grainless. Structure. 

: In accordance "with the present invention, 
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a pulp 3 of fibrous vegetable material impreg 
1-nated 3 withfinorganic:solids precipitated within 
i-the-pulp. 

islin a morešspecific process of this invention, a 
5 i pulp of the fibrous raw materialis' prepared in 
*Which ithe fibrous material is impregnated with 
tone orimore inorganic saltsin solution which will 
*alicW 'thief Subsequent: precipitation of insoluble 
inorganic compounds'within the pulp by the sub 

10 "sequent: addition" of suitable chemical reagents 
to the pulp. From the pulp. obtained after such 
"precipitation has been effected, boards or other 
desired articles may beformed in known man 
ae. . . 

15 it has been found that the finely divided pre 
icipitate off an insoluble: inorganic compound or 
i compounds: confers, even in comparatively small 
"quantities by: weight (for example, 3 to 4. per 
centi in the final article), "valuable properties 

20 upon: the ‘fibrous pulp: from which the boards 
ior. Other: articles are subsequently formed. 

In carrying out the process, the 'fibrous raw 
inlaterial may first be digested to form a pulp, 
and then the pulpiimpregnated with a solution 

25 of the chosen Findirganic salt or salts for the pre 
cipitation. Alternatively, these two-steps of the 

: process may be combined by digesting the raw 
material"With a "'Solution which is also suitable 

* for the precipitation. 
insa preferred-niethod, fibrous vegetable waste 

material is digested for about 1 to' 4 hours. With 
"a weak Solution (0.5 to: 5; per cent) of, caustic 
: alkali: or calcium hydroxide" at a temperature of 
° about 3100 to: E30 °C. The pulp: so obtained is 

35 "washed and its water content"reduced to about 
.50 percent. The pulp is then intimately mixed 
with a solution of antinorganic salt or salts for 
impregnating etherfibres-of-the-digested material. 
A wide choices of inorganic *salts is available for 

40 the impregnation, as well as of reagents for the 
precipitation. For example, soluble calcium 
Salts, Such as calcium hypochlorite, calcium chlo 
ride and calcium hydroxide, sandsbarium-salts 
may be used for impregnation, and insoluble. Sul 

45 iphates may be precipitated within the pulp by 
'adding Sulphuric acid or acid salts such as 
aluminium''Stilphate. Before the precipitation is 
carried out: the fibrous pulpi is suitably diluted 
and a sufficient quantity of the acidic precipitat 

boards, sheets arid other articles are made from 50 ting agent added to reduce the pH value of the 
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pulp to between about 3 and 5. If an alkaline 
salt is used for impregnation and aluminium 
sulphate used as the precipitating agent, allu 
minium hydroxide, as well as the insoluble Sul 
phate, is precipitated within the pulp. AS an 
other example, insoluble carbonates may be pre 
cipitated by the addition of ammonium Carbon 
ate or sodium carbonate or by bubbling carbon 
dioxide through the pulp. If the material is 
digested with calcium hydroxide, barium hy 
dioxide or any other hydroxide of an alkaline 
earth, the mixing step may be omitted, and 
calcium carbonate may be precipitated by the 
introduction of gaseous carbonic acid Or an 
monium carbonate into the pulp and particul 
larly hard boards having been obtained from 
fibrous pulp treated in this manner. 

It will be apparent that the quantity of precip 
itate may be accurately varied whereby a Wide 
range of different types of boards or the like 
may be obtained. 
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It is believed that the advantageous results of . 
our invention are due to the fact that the in 
organic solids are precipitated within the fibrous 
structure itself of the material. 

After the precipitation has been effected War 
ious colouring agents or pigments may be added 
to the acidified pulp if it is desired to produce 
coloured boards or other articles. In SOrne CaSeS, 
a small quantity of a binding agent Such as a 
glue, a water-soluble synthetic resin, rosin-Size, 
an aqueous emulsion of a synthetic resin, or an 
aqueous emulsion of parafin Wax or other Waxes 
may be added. If desired, an inorganic filler 
may be added to the fibrous organic material be 
fore or aitter digesting it. 

Boards, sheets or other articles may be formed 
in any known manner from the pulp, which may 
now contain approximately 7 to 10 per cent of 
solids. For example, the pulp may be poured into 
a mould of any desired dimension and any desired 
suitable shape. The mould may be perforated 
at its bottom so that a large quantity of Water 
is extracted from the pulp through the perfora 
tions of the mould, first by gravity and Sub 
sequently by the application of a vacuum. A 
further amount of water may be removed by ap 
plying a pressure of up to about 300 lbs. per 
square inch. Alternatively, the pulp may be fur 
ther suitably diluted and poured on to a travelling : 
endeSS Wire mesh Similar to those used in Four 
driinier machines for the paper manufacture, the 
pulp forming a wet mat on Such Wire meshes. 
Again, a large quantity of Water is extracted 
from the pulp through the wire mesh and a fur 
ther amount of Water is removed by applying 
pressure. In both cases, a final hot pressing 
may be applied at a pressure of up to about 500 
lbs. per square inch, or the article may be dried 
by the application of heat without pressure. The 
density of the article will depend on the pres 
sure applied; if no pressure is applied, the article 
will have a comparatively low density. 
The mould, if used, may have a shape suitable 

for the production of boards or sheets. It will, 
however, be appreciated that the mould may have 
a more complicated shape So as to permit other 
shaped articles to be produced. 
According to a subsidiary feature of the in 

vention, the moisture resistance of the dried 
boards, sheets, or other articles is considerably 
improved by Subjecting then additionally to heat 
for about 6 to 24 hours at temperatures of about 
100 to 60° C. 

In a Specific example, Sawdust is mixed with 
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4. 
ten times its weight of a 1.5 per cent caustic 
Soda, Solution and treated for three hours at a 
steam pressure of 40 lbs. per Square inch in any 
Suitable pressure vessel. After completion of 
this digestion the naterial is Washed to reinOWe 
the excess of caustic Soda, and is the discharged. 
It will be found that its Water content is about 
three times the Weight of the dry fibres, Sufficient 
Water is now renoved to reduce the Water COn 
tent to 50 per cent, whereupon the maSS is mixed 
with a previously prepared 5 per Cent, Solution 
of calcium hypochlorite, the quantity of hypo 
chlorite used being equivalent to 10 per cent of 
the dry fibres. 

After the mixing process has been completed, 
the resulting pulp is diluted. With Water to a COin 
sistency of 7 per cent. Under continuous stirring, 
a solution of aluminium Sulphate is added in a 
quantity sufficient to reduce the pH value to 4.5. 

the pulp is now ready to be shaped in accord 
ance with standard practice. Some Water Inay 
be extracted before the nateria, is Subjected to 
a final drying process in a drying over or is dried 
under pressure between heated plates of a hy 
draulic press. Subsequently, the dry boards, 
sheets, or other articles So obtained are Subjected 
for 20 hours to a temperature of about 125 C. 

Boards and the like produced in the manner 
described may be treated in a variety of Ways 
in order to make them adaptable to a number 
of different uses. They may, for instance, be 
faced with resin, or with resin-impregnated and 
coloured sheets of paper before or after hot 
pressing. In this way sheets with highly gloSsed 
Surfaces are obtained which may be used as 
tiles. 
Owing to the high resistance to Wear, the 

boards may also be used as flooring material. 
The boards or the like may be worked in a 

manner Similar to that in Which hard wood is 
worked. As a rule, no fibrous Structure is rec 
ognisable in the finished article. 

It is of course not necessary to remove exactly 
50 per cent of the Water content from the pulp. 
In fact, more or somewhat less than 50 per cent 
of the Water content nay be removed. I have 
found, that a renova. Of 50 per cent of the Water 
content leads to highly Satisfactory results and 
that a removal of this Order of magnitude is con 
Weniently achievable in practice with Simple 
mechanical means Without rendering the proc 
ess unduly expensive, although a renoval of be 
tween 40 to 70 per cent of the Water content is 
admissible. 

I claim: 
1. The nanufacture of articies fron fibrous 

vegetable naterial, which comprises the steps of 
raixing the fibroS Vegetable materia with Sub 
Stantially ten times its Weight of a 1.5 per cent 
caustic Soda, Solution aid SUbjecting the sixture 
for about three hours to a Sean pressure of Sub 
stantially 40 pounds per Square inch to form 
a pulp, Washing the pulp to reinove an excess 
of caustic soda, reducing the water content of the 
pulp to about 50 per cent, mixing a 5 per cent 
Solution of calcium hypochlorite to the pulp in 
a quantity of the hypochlorite equivalent to about 
10 per cent Of the dry fibroUS vegetable nate 
rial, diluting the pulp with water to a consistency 
of Substantially 7 per cent, adding, while the pulp 
is COintinuously Stirred, a Solution of aluminium 
sulphate to reduce the pH value to 4.5, sub 
sequently forming the articles from the tinus 
treated pulp, and thereafter drying said articles. 

2. The manufacture defined in claim i, where 
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in as fibrous vegetable material sawdust is em 
ployed. 

3. The manufacture defined in claim 1, wherein 
as fibrous vegetable material straw is employed. 
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