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CHEMICALLY MODIFIED wOGQOD

Field of @he Invention

The present invention relates to the field of che-
mically modified wood or some other cellulose-containing
material, and more specifically to chemically modified
pleces or particles which are possible to hot press or
hot form in some other fashion into articles of diffe-
rent form, completely without ﬁsing the formaldehvyde
adhesives which are much discussed these days. Apart from
the pleces or particles being modified in such a manner
as to permit sald pressing or forming, they have also
been found to be so stable that they can be stored and/or
transported for a long time and then be hot formed or hot
pressed into the desired article by the final user, i.e.
quite independently of the factory in which the modified

pieces or particles have been prepared. Therefore these
particles will below be called a wood granulate since

basically they are the equivalent of today's plastics
granulates of different kinds, which are used for com-
pression moulding of plastic components. This leads to
completely new fields of application for wood products.
The invention also relates to a method for preparing
these granulates, and a method for manufacturing formed

articles by hot pressing or hot forming of the granulates
at issue.

Background of the Invention

The prior-art technique for manufacturing kitchen
fittings and, to some extent, also furniture products is
to a considerable extent based on the use of particle
board.  The particle board products have appeared to be
competitive by the relatively low price and suitabil?ty
of the material for cdnstructiné geometrically simple
configurations.

However, there are drawbacks of technical rather

than economic nature, which in some cases are very annoy-
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ing. The liberty in designing is highly restricted by the
standard particle boards being made planar only and in
large dimensions, which during manufacture are made into
components which are planar as well. Besides, the par-
ticle board is brittle during drilling and edge process-
ing, and instead of gluing, a special mechanical tech-
nigque must be used for joining. Moreover, the dimensional
stability and the resistance to moisture are unsatisiac-
tory. Recently, the attention paid to the content of
formaldehyde in the adhesive used in the particle board
has pointed to the shortcoming of the particle board when
requiring increased consideration of the environment and
harmony with the ever increasing preference of the market:
for ecologilcally adapted products. B _ o

A substitute for particle boards which would permit
+hat constructions, kitchen fittings and other interior
fittings could be manufactured while taking greater
l1iberty in aesthetical and designing respects, could be
manufactured in a simpler way and at lower cost than the
present technique and could be environmentally adapted to
the market's wishes if full freedom f£rom formaldehyde and
other environmentally questionable chemicals would be of _.
great interest to the industry manufacturing wooden ar-
ticles.

Also for the construction and manufacture of dimen-
sionally and moisture stable building products, fittings
in cars and other vehicles, appliance enclosures, return-
able packages etc., an ecological cellulose-based mate-
rial permitting simple compression moulding would be of
interest to the market and be correct in these days.

The new chemically modified cellulose-based product
according to the present invention has surprisingly been
found to render the above possible. This is achieved by
a specific combination of esterification of the hydroxy
groups included in the material with a dicarboxylic acild
anhydride, and treatment with a polyol, wherein the

choice of the used reactants and especially their mutual
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gquantities and how the chemical modification is carried
out have been found to result in a product having good
physical and chemical properties, which, as stated above,
in many respects can be resembled to a plastics granulate
in the respect that the inventive product functions as an
intermediate product which is stable in storage and which
can be formed by the final user guite separately from the
original place of manufacture.

Before the invention i1is described in greater detail,
it may be added in this context that the technigue of
esterifyving the cellulose in wood with a dicarboxylic

acid anhydride is per se known, for instance from Wood

" Sci.Technol. 22:21-32 (1988). The wood products described

therein are, however, cross-linked with diallyl glycidyl
ether which is very reactive and is obviously reacted
with the remaining components fairly instantaneously.
Therefore, the system can only be used in a conventional
plant for making particle boards, i.e. the particle
boards are pressed in immediate and direct connection
with the chemically modified wood product. Moreover,
according to this publication, a catalyst in the form of
dicumyl peroxide is required, which yields a final pro-
duct which is red or golden brown and has an unpleasant
smell. Finally, it may be noted that allyl glycidyl ether
is an expensive chemical, which is probably one of the
reasons why this technigque has not come into practiéal
use, especially since the allyl glycidyl ether is used in
an essentially greater amount than in the product accord-
ing to the present invention.

The combination of maleilic anhydride and glycerol is
also known per se in connection with wood from the publi-
cation H. Fujimoto, K. Yamagishi, Chemical Treatment of
Wood with a Maleic Acid and Glycerol Mixture. Interna-
tional Symposium on Chemical Modification of Wood, May
17-18, 1991, Kyoto, Japan. In this case, it is, however,
a matter of reducing the swell of the wood when contact-

ing water, the treatment being carried out with an
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agueous solution of maleilc anhydride and glycerol. 1In otherx
words, maleic anhydride and glycerol are first allowed to
react with one another, which occurs at about 100°C,
whereupon the mixture 1s dissolved 1n water and sprayed onto
the wood product. When manufacturing particle boards,
particles are then sprayed with said solution, whereupon
gluing with a phencl-formaldehyde adhesive and pressing are
carried out 1n conventiona. manner. Although i1n this case a
low thickness swell 1s obtained in connection with immersion
in water, the disadvantages of the method are that the
preparation of the mixture 1s carried out separately, that
the product contains water which makes pressing difficult
(vapour forms and may delaminate the particle product), and
that the product must be glued with a formaldehyde-
containing adhesive like 1in conventional particle board
manufacture. An intermediate product whilch 1s stable 1n

storage is therefore not obtained in this case either.

Summary of the Invention

The present invention 1s directed towards the
provision by chemical treatment of cellulose fibres, of a
chemically modified fibre in the form of a granulate which
acts as an intermediate product which is stable i1n storage
and which thus can be hot pressed or, in some other fashion,
hot formed by the final user quite separately from the place
of manufacture for the granulate at 1ssue.

The present invention also 1s directed towards the
provision of a granulate which can be hot pressed or hot
formed into an article of a more complicated configuration
than a product of the particle board type.

The present invention further 1s directed to the
provision of a granulate which can be hot pressed or hot
formed into the desired configuration completely without
using a formaldehyde-containing adhesive or some other type

of adhesive.
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The present invention additionally 1s directed towards
the provision of a granulate having such a chemical
modification that 1t has excellent physical properties, such
as good mechanical strength properties combined with an
essentially reduced thickness swell in molst surroundings as
compared to particle prcducts of untreated wood.

The present invention further 1s directed towards the
provision of a granulate which, when using a specific type
of catalyst, results, 1n addition to gquicker or better
hardening and better mechanical properties, a brighter
product than 1f a catalyst was not used.

The present invention aiso 1s directed towards the
provision of a granulate which can be hot pressed completely
without addition of a catalyst.

The present invention also 1s directed towards the
provision of a method for preparing the above-mentioned
wood granulate, mainly to provide a completely new
intermediate product which can be further processed in a
process completely separate from the chemical modification
in time and space by subsequent compacting and forming.

The present invention further 1s directed towards the

provision of a method for manufacturing formed articles of
cellulose-based material by hot pressing or hot forming, 1in
which 1t 1s possible to work completely without
formaldehyde-containing adhesives or any other types of
adhesive.

By the chemical modification according to the
invention i1t 1s also possible to form such combinations of
the included chemical substance that the following
properties can be modified in a positive respect: surface
hardness, surface evenness, elasticity and strength, creep
properties hydrophobicity and dimensional stability,
homogeneity, fire resistance and appearance.

Advantages of the invention will be apparent to those
skilled in the art from the more detailed description of the

invention below.
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Description of the Invention

The present invention thus relates, in a first
agspect, to a granulate intended for manufacturing formed
articles by hot pressing or hot forming, the granulate
being characterised in that it comprises pieces or par-
ticles 0f wood or some other cellulose-containing mate-
rial, whose hydroxy groups have been at least partially
esterified with 10-50% by weight of a dicarboxylic acid
anhydride and the pieces or particles of which have been
impregnated with 2-25% by weight of a polyol having a
hydroxyl functionality of at least 2, the amounts in both
cases being based on the weight of the untreated pieces
or particles, the granulate being hot pressable or hot
formable into articles of any desired configuration and
having cross-linked cellulose chains as it exists, i.e.
without the presence of a formaldehyde-containing
adhesive, if so desired after storage and/or transport.

The term "granulate" should in the present case be
interpreted in a wide sense and is used in the first
place to mark that the new chemically modified product
according to the invention can be resembled to a plastics
granulate in the sense that it represents an intermediate
product which can be further processed at some other
point of time and in some other place. In the invention,
granulate therefore means each particle mass in the form
of pieces, grains, particles etc., independently of
whether these are obtained by disintegration of large
units or pieces of material or by agglomeration of finely
divided material. Also very finely divided material in
itself, which is not-agglomerated in any way, is there-
fore covered by the term in gquestion. The term includes
e.g. chips obtained by disintegration of timber, and of
the kind that has been used conventionally for the manu-
facture of particle boards. The invention is, of course,
not restricted to domestic species of wood, but functions
for a variety of species ¢of wood from other countries as

well. Nor is it restricted to wood as material, but it
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may be used generally for all cellulose-containing mate-
rials. Thus, it may be a matter of pieces or particles of
wood, of new fibres or recovered cellulose material, by
which is meant both defibrated wood and wood powder com-
posed of wood fibres, wood chips in different shapes or
larger pieces, such as so-called wafers, strands, com-
posed of wood fibres as well as waste paper, straw,
bagasse and many other cellulose-containing materials
which are possible to hot press or, in some other
fashion, hot form into the desired articles.

The specific combination of a dicarboxylic acid
anhydride and polyol of the stated type in the propor-
tions as stated and used in the stated manner has thus
been found to yield a product which, in spite of its
being stable in storage for a long time, can still be hot
pressed completely without supplying additional adhesive
and, above all, completely without a formaldehyde-based
adhesive and, besides, into a more cbmplex form than
merely planar boards. This is surprising in view of the
prior-art technigque which exists in thé field that has
been investigated for several decades and relates to the
forming of wood and other cellulose-containing materials.
Apart from environmentally interesting chemical sub-
stances being involved according to the invention, this
also results in low costs in the manufacturing process.

Regarding the choice of dicarboxylic acid anhydride,
this can in itself be made according to known principles
for esterification of the hydroxy groups of the raw mate-
rial, since this partial step in connection with the
invention is per se known, even if it has not nearly been
utilised in the advantageocus manner that applies to the
present invention. A preferred embodiment of the inven-
tion means, however, that a dicarboxylic acid anhydride
is selected, which has a melting point below about 150°C,
preferably below 120°C. A suitable range may be about
50-120°C. The upper limit is determined in the first
place by the fact that in the esterification reaction,
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the temperature should not exceed about 150°C, since such

a high temperature may cause decomposition and/or dis-
coloration of the cellulose material. Besides, the reac-

tivity of the dicarboxylic acid anhydride will affect the
cholce of a specific substance.

According to the invention, it has however been
found that especially advantageous results are achieved
if the dicarboxylic acid anhydride is one containing
ethylenic unsaturation, an especially preferred example
being maleic anhydride. :

The amount of the dicarboxylic acid anhydride is
preferably in the range 10-35, most advantageously 15-35%
by weight, still based on the dry weight of the original
cellulose material.

According to the invention, it has been found that a
polycl having a hydroxyl functionality of at least 2, for
instance 2, 3, 4, 5 or 6, results in the above-described
combination of good stability at temperatures about room
temperature and sufficient reactivity at the temperatures
used for hot pressing or hot forming of the finished
articles. The polyol preferably has a melting point below
about 200°C, for instance below 120°C. Diols, triocls or
tetraols have appeared to be of interest. A preferred
example of a triol is glycerol, above all because of the
expense and from the environmental point of view. Another
example of a usable triol is trimethylpropane. Suitable
examples of diols are propanediocl, 1,4-bis(hydroxy-
methyl Jcyclohexane and polyethylene glycol.

An especilally preferred amount of the polvyol is
2-20% by weight, most advantageously 5-15% by weight,
said amount also being calculated on the same basis as
before, i.e. the weight of the original dry material.

Even if the new granulate according tc the invention
has been found to function well for hot pressing com-
pletely without a catalyst, a preferred embodiment of the
invention is, however, represented by the use of a spe-

cial type of catalysts, viz. a catalyst selected from the
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group consisting of phosphates, especially hydrogen phos-
phates, of alkali metals and acetates of alkali metals
and of ferrous metals. By alkali metal is meant above all
sodium and potassium, and by ferrous metals are meant
iron, cobalt and nickel, especially cobalt. Especially
preferred catalysts are disodium hydrogen phosphate and
sodium dihydrogen phosphate and corresponding potassium
compounds as well as sodium and potassium acetate. In
addition to their yielding quicker or better hardening or
cross-linking of the cellulose and the resultant improved
mechanical properties, they have surprisingly been found
to yvield a product which is brighter or whiter than the
corresponding product with no catalyst, which renders new
flields of application possible for making articles of
hot-pressed wood particles.

However, the invention does of course not exclude
the use of catalysts of some other type for providing
guicker or better cross-linking reactions.

In the use of a catalyst, a preferred range of this
is 0.1-10, still more preferred 0.5-8 and most advan-
tageously 2-6, % by weight, based on the weight of the
untreated piecés'or particles.

In a second aspect of the invention, a method is
provided for preparing the above-described granulate,
said method implying in general that the pieces or par-
ticles are esterified with the dicarboxylic acid anhy-
dride at a temperature in the range 80-160°C and subse-
gquently the esterified pieces or particles are impregnat-

ed with the polyeol having a hydroxyl functionality of at
least 2 at a temperature from room temperature up to

150°C. .- ‘

The preferred embodiments that have been discussed
above in connection with the granulate apply, o©f course,
also in connection with this method and therefore need
not be repeated here. |

The important thing in the invention thus is that in

a first step, the esterification reaction is carried out
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and only then.the polyol is added, such that the latter
basically does not react with the dicarboxylic acid
anhydride or at least not completely on this occasion,
but instead basically impregnates the pieces or particles

for later activation during hot pressing or hot forming
to the desired article.

A particularly preferred temperature range for the
esterification reaction is 100-120°C, which also indi-
rectly means that the highest temperature for impregna-
tion with_polyol suitably is 120°C. However, the impreg-
nation with the polyol can advantageously be effected at
a considerably lower temperature than in the esterifica-
tion reaction, thus making it a matter of impregnation
only and not a matter-of substantial reaction.

The reaction time for the esterification reaction is
preferably in the range from 5 min up to 5 h, more speci-
fically 30 min to 2 h, depending on the temperature used.

The impregnation is more dependent on how efficient
the mixing process i1s, but in general it may sultably be
carried ocut during a period of time of from 5 min to 5 h,
especlally from 10 min to 3 h. |

Although the invention is in no way restricted to
special reaction mechanisms, the first step of the method
will imply that a substantial amount of the hydroxyl
groups of, in the first place, the cellulose reacts with
the dicarboxylic acid anhydride and blocks these groups
in the form of ester groups for the subsequent reaction
with water molecules. This results in the cellulose
becoming permanently swollen and a further swell, when
contacting water, being reduced.

When the substantial esterification reaction is
estimated to be finished, the esterified product is mixed
with the polyol, which implies, for instance, that the
polyol is dropped or sprayed over the esterified pieces
or particles.

1f a phosphate or acetate of the type stated above
1s used as catalyst, this should suitably be added to the

f
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pleces or particles from the very beginning, i.e. even
before they are esterified with the dicarboxylic acid
anhydride, since this has been found to give optimum
results. - |

In a further aspect of the Invention, a method is
provided for manufacturing formed articles by hot press-
ing or some other hot forming, said method being charac-
terlised by hot pressing or hot forming the above-describ-
ed granulate into the desired configuration without the
presence of a formaldehyde-containing adhesive and
preferably without the presence of any other adhesive.

The preferred embodiments regarding materials, con-
tents and the like, which have been discussed above, of
course also apply to this case and need not be repeated
once more.

However, it may be mentioned that hot pressing is
preferably carried out at a temperature in the range
120-200°C, preferably 150-180°C. As for the rest, the
hot pressing is carried out according to principles known
per se; i.e. in the first place known from the technical
field of making particle board of fibreboard. In more
complex configurations of the manufactured articles,
which is & new and most interesting aspect of the present
invention, methods from the plastic field can basically
be applied, and therefore also this part of the process
need not be elucidated in greater detail here. It is also
apparent from what has been said above that forming need
not necessarily comprise any pressing or compacting step,
but it may be a pure forming operation without applica-
tion of pressure and merely during heating to the desired
temperature for the final hardening to occur. Also this

method is per se known and need not be further described
here.

Examples

- A —— - - -~

The invention will now be elucidated by a number of

Examples concerning the preparation of the new wood gra-
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nulate according to the invention and its use when manu-
facturing formed articles. These Examples are of course
given for the purpose of exemplification only and are not -
restrictive to the invention in any other respect than
that appearing from the claims.

EXAMPLE 1

This experiment was carried out in a 1000 ml glass
reactor fitted with agitator, thermometer, dropping fun-
nel and reflux cooler.. Heating was carried out in a ther-
mostatted oll bath. The used cellulose-containing mate-
rial consisted mainly of redwood chips and was dried
before the synthesis. . _

The chips wefe added in an amount of 70 g together
with maleic anhydride to the glass reactor and was allow-
ed to react at 120°C for 30 min, whereupon drops of gly-
cerol were added and admixed at substantially the same
temperature as in saild reaction.

After 2 h, the reactor was emptied and test boards
were manufactured from the reacted and impregnated wood
chips at a pressing temperature of 170°C and a pressing
time of 10 min.

On these boards, the modulus of elasticity and
breaking stress were determined by a three-point bending
test in Alwetron, the boards being conditioned at 50% RH
and 23°C. Moreover, the dimensional change was determined
by measuring at 10 measuring points for each sample of
the thickness in dry state and in humidified state (im-
mersed in water for 24 h) and comparison with a conven-
tionally glued particle board.

The results are presented in Table 1.
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TABLE 1 |
Amount MA+Gl Modulus of ela- Breaking stress ASE
Ma g + Gl g sticity MPa %

10

15

20

(per 70 g wood) MPa

22 + 4 4950 20 52

24 + 6 4965 - 21 58

18 + 6 4000 17 41

MA = Maleic anhydride

Gl = Glycerol

ASE = (l-(dimensional change sample/dimensional change
ref) x 100)%

EXAMPLE 2

The same conditions as in Example 1, except that a
catalyst was added. The catalyst was sprayed in the form
of an agqueous soclution over the chips from the beginning,

whereupon the water was allowed to dry up. The results
are presented in Table 2.

TABLE 2 | |

Amount Modulus Breaking ASE Catalyst

MA+GL of elas- stress

(per 70 g ticity

wood )

18+6 5400 25 64 Na,HPO,(4g/100g wood)
22+4 5200 31 61 KAc(4g/100g wood)
22+4 5600 29 70 NaAc(4g/100g wood)
22+4 5500 27 63 NaH,P0,(4g/100g wood)
EXAMPLE 3

The same conditions as in the above Examples, but

using other polyols than glycerol. The results are pre-
sented in Table 3.
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TABLE 3 o S e -
Amount- Modulus Breaking ASE Catalyst
MA+polyol of elas-  stress
(per 70 g ticitg‘:"
wood ) .
22+7,6 TMP 3400 16 39 —
22+4 TMP 5500 26 57 4g Na,HPO,/100g wood
22+7 PEG 4400 21 73 4g Kac/100g wood
22+4 pro- 4000 17 62 -
panediol
22+6 4600 23 73 4g KAac/100g wood

10

15

l,4 bis(hydroxymethyl )cyclohexane

TMP = Trimethylolpropane
PEG = Poly(ethylene glyceol) (=PEG 400) _
EXAMPLE 4

The same conditions as in the previous Examples, but

the material being dustlike wood powder. The results are
presented in Table 4.

TABLE 4 B B - S )
Amount Modulus Breaking ASE Catalyst
MA+GL of elas- stress

(per 70 g ticity

wood )

22+4 5200 31 68 -

22+4 5500 35 76 Na,HPO,(4g/100g wood)
22+4 6000 40 ~° 72  KAc(4g/100g wood)

EXAMPLE 5 (Comparison)

Reference samples were made of wood chips of the

same origin as in the previous experiments. 20% UF adhe-
sive was admixed and test boards were pressed, pressing

time 10 min and pressing temperature 170°C. The number of

Ky
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reference samples was 8. (UF=urea formaldehyde resin). The
results are presented in Table 5.

TABLE 5

Modulus of Breaking Thickness
elasticity stress swell %
MPa MPa

3800 24 45
EXAMPLE 6

1. A wood granulate prepared in the manner described
in Example 1 was stored for three months at normal room
temperature, whereupon test boards were pressed, pressing
time 10 min and pressing temperature 170°C. The wood gra-
nulate contained 18 g MA/70 g wood and 6 g G1/70 g wood.
The test boards were of the same shape and appearance as
dlrectly pressed test boards of the same composition as
the stored wood granulate, and the properties had not
changed.

2. A wood granulate composed of 22 g MA/70 g wood,

4 g GL/70 g wood and 4 g KAc/100 g wood was stored for
ocne month under the same conditions as above. Test boards
were pressed and compared with directly pressed test

boards of the same composition, and no difference could
be seen.

EXAMPLE 7

A great disadvantage of conventional particle boards
is that grooves cannot be milled in their surface. It is
possible to mill grooves in MDF boards, but normally they
must be polished in order to obtain a satisfactory
surface finish before the surface treatment.

‘A greoove of a depth of 2 mm and a width of 8 mm was
milled in a test board made of a wood granulate of the
composition: 22 g MA/70 g wood and 4 g GL/70 g wood

according to the invention. The milling machine was a
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Milko-35r and the speed 1280 rpm. A comparison with
milled grooves in MDF board showed that the surface
finish of the milled groove in the test board according

to the invention was considerably better.
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THE EMBODIMENT OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A granulate for manufacturing formed articles

by heat pressing or heat forming, comprising particles of

a cellulose-containing material, whose hydroxy groups

ﬁ

have been esterified with 10 to 50% by weilight of a

dicarboxylic acid anhydride and which have been

impregnated with 2 to 25% by weight of a polyol having a
hydroxyl functionality of 2 to 6, the amounts 1n both
cases being based on the weight of the untreated

particles, the granulate being heat pressable or heat

formable into articles of any desired configuration,

lulose chalns occurs 1n

whereby cross-linking of the ce

P

the presence of said heat only and whereby the granulate

may be heat pressable or heat formable after storage and
transport.

2 . The granulate claimed in claim 1, wherein said
cellulose-containing material 1s wood.

3. The granulate as claimed in claim 1 or 2,

pri—

wherein the amount of dicarboxylic acid anhydride 1s 10

to 35% by weilght.
4. The granulate as claimed in claim 3 whereln the

amount of dicarboxylic acid anhydride is 15 to 35% by

welght.

S, The granulate as claimed in any one of claims 1

to 4, wherein the amount of polyol is 2 to 20% by welght.

6. The granulate as claimed in claim 5, wherein

el
e

the amount of polyol is 5 to 15% by weight.

7. The granulate as claimed in any one of claims 1
to 6, wherein the dicarboxylic acid anhydride 1s one

having a melting point below 150°C.
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8 . The granulate as claimed in claim 7, whereiln

the dicarboxylic acid anhydride 1s one comprising a

melting point of below 120°C.

9. The granulate as claimed 1n claim 8, whereiln
the dicarboxylic acid anhydride 1s one having a melting
point in the range of 50 to 120°C.

10. The granulate as claimed 1n any one of claims 1

to 9, wherein the carboxylic acid anhydride 1s one

contalning ethylenlic unsaturation.

11. The granulate as claimed in claim 10, wherein

the dicarboxylic acid anhydride 1s maleic anhydride.

12. The granulate as claimed in any one of claims 1
to 11, wherein the polyol has a melting point below 200°C.

13. The granulate as claimed 1n claim 12, whereiln
the polyol comprises the group of a diol, triol and
tetraol.

14, The granulate as claimed 1n claim 12 or 13,
wherein the polyol 1s glycerol.

15. The granulate as claimed 1n any one of claims 1

to 14, wherein 1t also contains a catalyst for the cross-

linking of the cellulose chains.
lo6. The granulate as claimed in claim 15, wherein

sald cross—-linking agent 1s present 1n an amount of 0.1

to 10% by weight based on the untreated particle.

17. The granulate as claimed 1n claim 16, wherein

sald cross—-linking agent 1s present in an amount of 0.5

to 8% by weight.

18. The granulate as claimed 1in claim 17, whereiln

sald cross-linking agent 1is present 1in an amount of 2 to

6% by weight.
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19. The granulate as claimed 1n any one of claims

15 to 18, wherein the catalyst 1s selected from the group

consisting of alkalili metal phosphates and acetates.

20. The granulate as claimed 1n claim 19, wherein

the catalyst is comprised of the group of dialkali metal

hydrogen phosphate and alkall metal dihydrogen phosphate.

21. The granulate as claimed in claim 20, wherein
the catalyst comprises the group of sodium hydrogen
phosphate and sodium dihydrogen phosphate.

22. The granulate as claimed 1n any one of claims

15 to 18, wherein the catalyst 1s selected from the group

conslisting of acetates of alkali metals, iron, cobalt and

nickel.

23. The granulate as claimed 1n claim 22 whereiln

g

sald acetate 1s comprised of sodium acetate and potassium

acetate.

P

24. The granulate as claimed in any one of claims 1

P

to 23, wherein 1t consists of a group comprising of chips

and powder obtained by disintegration of wood.

25. Method for preparing a granulate as claimed 1in

any one of claims 1 to 24, which comprises esterifying
the particles with the dicarboxylic acid hydride at a

temperature in the range 80 to 160°C, and subsequently

impregnating the esterified particles with the polyol

having hydroxyl functionality of 2 to © at a temperature

from room temperature up to 150°C.

20. The method as claimed 1n claim 25, wherein said

esterlifying 1s effected at a temperature of i1in the range

100 to 120°C.

27 . The method as claimed 1n c¢claim 25 or Zo,

wherein the 1mpregnation which 1s effected at a

temperature from room temperature up to 120°C.
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28. The method as claimed in any one of claims 25

to 27, wherein the esterification reaction is carried out

P

during a reaction time of from 5 min to 5 h.

29. The method as clalmed 1n claim 28, wherein the
esterification reaction 1s carried out during a reaction

time of 30 min to 2 h.

30. The method as claimed 1n any one of claims 25

to 29, wherein the impregnation with the polyol 1s

carried out during a period of from 5 min to 5 h.
31. The method as claimed 1n claim 30, wherein the
impregnation with the polyol 1s carried out during a

i

period of 10 min to 3 h.

32. A method for manufacturing formed articles of

cellulose-containing material, heat pressing or heat

”

forming a granulate as claimed 1n any one of claims 1 to

24 or prepared by the method as clalimed in any one of

claims 25 to 31, into the desired configuration whereby

cross—-linking of the cellulose chains occurs 1n the

F

presence of said heat only.

33. The method as claimed 1in claim 32, whereiln the

heat pressing or heat forming 1s carried out a

temperature in the range 120 to 200°C.

34. The method as claimed in claim 33, wherein the

heat pressing or heat forming 1s carriled out at a

temperature in the range 150 to 180°C.
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