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#This applicstion ds 'a: continuation-in-part-of
‘my~application: Ser.:No. 772,203, filed’ Septem-
“her: 8,-1947, row-abandoned.

Fhe presentinvention relates tothe manufac-
wturesof articles:suehias bodrds-and sheets-from
<fibrous vegetable materials, and-espeeially ‘from
swaste fibrousmaterialsisuch~as: sawdist, weod-
‘ghavirgs, straw,7and the like.

st has alréady -been:proposed to-make-boards

;and:-sheets from: fibrous vegetable waste material-

by mixing the waste material with a sufficient
sqantity of resinous-binders and-shaping themix-
ture :tinder :heat “and pressute ~into ‘boards-or
‘sheets. Such boards ‘and -sheets, —“however,
rarecliable to beldffected by atmospheric-condi-
tions:unless ‘a:igh proportion of synthetic resin,
which is expensive, hasbeénrsincorporatéd there~
sin. = Moreover; it:is-difficult to :shape-the-mixture
.ifito homogeneous' boards ~or ‘sheéts :of uniform
sdensity” and strength.

At is another objéctrof the:invention “to:pro-
-vide  hard ~wearing -homogeneous ‘boards, sheets
qand zother articles of grdinless: structuresand
-greatimechanieal ‘strerigth,  which ~are -water-<re-
-pelleént :and moisture resistant.

Tt is -a further objeet-of -the inverntion-to-en-
-able-fibrous "vegetable :‘waste smaterials-to-be uti-
-lised-for-manufactiring ‘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
smay--be -mixed with-softwood sawdust, ‘and-the
.mixture ‘may -have -a ‘water-content ofas-much
ias-40 per cent orimore.

T4+is still -another object-of*the- invention, -in

.the manufacture ~of boards, -sheets and other
-articles, to -treat fibrous -vegetable - waste -ma~
sterial in- such-a-manner-that it will-not-neces-
-sarily require the addition of any-resin-or: other
*binding agent to :impart the-desired: mechanieal
+strength ~and moisture - resistance - to - the - -final
-product, although, if-desired;-a small quantity of
.atbinding agent -may be-added.

Itds .a-particular advantage of -this invention

-that:sawdust, -straw or-the -like '‘material -hav-

+ing short fibres may be used without impairing
-the desired qualities,’ such -as “strength, -homo-
zgenelty and -grainless structure.

#In saécdordance “with “thie ‘present -invention,
-poayis, ‘sheets arid>other: artieles are made from =
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’uip )of ﬁbrous veget;able materlal nnpreg-

sthe<pulp.
N a’ more specmc process of thls mventlon,

coneorimorerirotganic ’salt ‘solution: whmh will

=gllow ‘thecsubsequent: precipitation of insoluble

rganic compounds within the pulp by the sub-

10 -sequéntiadditionvof~suitible’ ‘chemical reagents

to the pulp. From thepulp-obtained after such
“precipitation:hassheeneffected, boards or other
“desired-articles may~ “beFformedin’ known man-
iner. . .

15 cIt-hastbeen-found: that:the:finely divided pre-
~eipitaterof tam inmsolubleinorganic compound. or
compounds=¢onfers,éven: in-éomparatively small
wguantities by« weight -'(for-exXample.-3 -to 4. per
~-cent:rin =thHe Tfinal tarticle), “valuable:. properties

.20 -upon*the “fibrous pulp-fromwhichthe: boards

‘or .other~articles aressubsequently -formed.
sInsicarrying: out+the ‘process, -the-fibrous raw
material mayfirst ‘e digested -toform a -pulp,
-and-then-the:pulpiimpregnated ‘with-asolution
95 ~of ‘therchesensinérganicisalt’orsalts Tor’ thepre-
cipitation. --Alternatively,-these twosteps of the
sproeessmay:be: combined: by digesting. the-raw
‘material~withi-a-solution -which-is:-also-suitable

‘for -thesprecipitation. ‘

‘30 ~In-a‘preférred-niethod, fibrous'vegetable waste

~material -is’ digested-for about 1 -to'4 hours with
- weak $olution’ (0.5 to-5: per-cent) of ecaustic
“glkali~or edlcium:hydroxide-at-a~temperature -of
“about-100-t0-130°-C. *The-pulp-so-obtainedis

35 ~washed-and-its'water contént-reduced: to- about
. 50;per-cent. ‘The-pulp-is then intimately-mixed
~fyith-a:sélution-~of :an-inorganic salt or-salts for
impregnating-the-fibres-of:the-digested material.

A’ -wide choiee-of »inorganic-salts {is-available ‘for

4o ‘the impregnation, ds-well ‘as -of reagents-for -the

~precipitation. -For -example, -soluble --calcium

- sglts, such-as-calcium sypochlorite;-calecium chlo-
ride and calcium-hydroxide, ~and -barium ~salts

. may-be used-for-impregnation,-and insocluble sul-

45 "phates-may- bevprecipitated *within:-the -pulp by
- gdding --sulphuric +acid -or ~acid -salts such~as

s aluminigmesulphate. “Before the-precipitation-is
~earriéd out:the:fibrous. pulpis-suitably dilutéd
and a sufficient quantity of the acidic!brecipitat-
80 ~ing agent- added to Teduce: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, alu-
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-
droxide or any other hydroxide of an alkaline
earth, the mixing step may be omitted, and
caleium carbonate may be precipitated by the
introduction of gaseous carbonic acid or am-
monium carbonate into the pulp and particu-
larly hard boards having been obtained from
fibrous pulp freated 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 2

may be obtained.

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 var-
ious colouring agents or pigments may be added
to the acidified pulp if it is desired to produce
coloured boards or other articles. In some 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
agueous emulsion of paraffin wax or other waxes
may be added. If desired, an inorganic filler
may be added to the fibrous organic material be-
fore or after 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 ;

endless wire mesh similar to those used in Four-
drinier 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
1bs. 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 them additionally to heat
for about 6 to 24 hours at temperatures of about
100° to 160° C. .

In a specific example, sawdust is mixed with
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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 material is washed to remove
the excess of caustic soda and is then discharged.
1t will be found that its water content is about
three times the weight of the dry fibres, sufficient
water is now removed to reduce the water con-
tent to 50 per cent, whereupon the mass is mixed
with a previously prepared 5 per cenhi solution
of calcium hypochlorite, the quantity of hypo-
chlorite used bheing 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 con-
sistency of 7 per cent. Under continucus 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 watler may
be extracted before the material is subjected to
a final drying process in a drying oven or is dried
under pressure between heated platens 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 variely 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 hefore or aiter hot
pressing. In this way sheets with highly glossed
surfaces are obtained which may bhe 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 may be removed. I have
found, that a removal of 50 per cent of the water
content leads to highly satisfactory results and
that a removal of this order of magnitude is con-
veniently achievable in practice with simple
mechanical means without rendering the proc-
ess unduly expensive, although a removal of be-
tween 40 to 70 per cent of the water content is
admissible.

I claim:

1. The manufacture of articies from fibrous
vegetable material, which comprises the steps of
raixing the fibrous vegetable material with sub-
stantially ten times its weight of a 1.5 per cent
caustic soda solution and subjeciing the mixture
for about three hours to a steam pressure of sub-
stantiaily 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
5 pulp to about 50 per cent, mixing a 5 per cent

solution of calecium hypochlorite to the pulp in
a quantity of the hypochlorite equivalent to about
10 per cent of the dry fibrous vegetable mate-
rial, diluting the pulp with water to a consistency
of substantially 7 per cent, adding, while the pulp
is continuously stirred, a solution of aluminium
sulphate to reduce the pH value to 4.5, sub-
sequently forming the articles from the thus
treated pulp, and thereafter drying said articles.

2. The manufacture defined in claim 1, where-

h N
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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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