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-1%- P THE PRODUCTI ON OF A CELLULOSE MOULDED \A esent
~invention is §Zﬁ§§rned with a process for the production ngikﬁlﬁ
~ noul ded body. As an alternative te]lhe Vi scose process I n recent years
- there has_been described a nunber rocesses_in_wh cel lul ose, w thout

~ derivat i PROGESS |593M1§§MR&9PqQ?¥QNc9 aﬁl%ELgﬂpgéﬁtmogLEEPbpﬁB¥lon of an

- organi c solvent and an inorganic salt, or in aqueous salt solutions.
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I nternation Burea for t tandaquiai on of man made Fi bres) the
generic K& qﬁﬁiﬁﬂl =€ gigE *a cellulose fibre obtained

by a spinning process fronran organic solvent By "organic sol vent " BISFA
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addi t onglloy NIR N TRRAR TS50 02 Rvedhf 1 89V (rhe RRELERARLYaUTSd
' Bureau for the Standardisation of man made Fibres) the
generic name Lyocell. As Lyocell, BISFA defines a cellulose
fibre obtained by a spinning process from an orgaric solvent.
By "organic solvent", BISFA understands a mixture of an
organic chemical and water. "Solvent-spinning" is considered

' to mean dissolving and spinnihg without derivatization.

So far, however, only one process for the production of a
cellulose fibre of the Lyocell type has achieved industrial-
scale realization. In this process, N-methylmorpholine-N-
oxide (NMMO) is used as a solvent. For the purposes of ﬁhé-
present specification, the abbreviation "NMMO" will be used
instead of the expression "tertiary amine-oxides", NMMO
denoting additionally N-methylmorpholine-N-oxide, which today
is preferably used.

'Tertiary-amine-oxides have been known for a long time as
alternative solvents for cellulose. Thus it is known for
instancé from US—PS 2,179,181 that tertiary amine-oxides are
" capable of dissolving high-grade chemical pulp without
derivatisation and that from these solutions cellulose
moulded bodies, such as fibres, may be obtained by
precipitation. In US-PS 3,447,939, 3,447,956 and 3,508,941,
further processes for the production of cellulose solutions,
wherein cyclic amine-oxides are preferably used as solvents,
are described. In all these processes, cellulose is dissolved
physically at elevated temperature. '



Tertiary am ne-oxi des have been known for a long time as alternative
solvents for cellulose. Thus it is known for instance fron1US-PS 2,179,181
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hydrothern1ca pro |ng of the pul p have been proposed. According to
DD-A - 226 573, before the preparation of a solution, which also is carried
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solution, which also is carried out in an extruder, the
‘cellulose is preactivated as well. Said DD-A starts from a-

suspension of cellulose containing NMMO, which first is
homogenized in a stirring vessel. Then the substance density
is increased to 12,5% by mass by means of centrifuging or
squeezing out, whereafter the suspension is dried to a water
content of from 10 - 15% by mass (based on NMMO) and
converted to a clear solution in an extruder provided with a

degassing zone at temperatures of from 75 to 120°C.

In EP-A - 0 356 419 of the applicant, a process carried out
in a so-called Filmtruder is described, wherein a suspensien
of the shredded high-grade pulp in an aqueous tertiary amine-
oxide is transported, spread as a thin layer, along a heated
surface,'the surface of this thin layer being subjected to

" reduced pressure._As the suspenSLOn is transported along the
heated-surface, water is evaporated and the cellulose can be
dlssolved, so that a splnnable cellulose solution can be

removed from the Filmtruder..

All of the processes described above use high-grade chemical
pulp, which is obtained e.g. from beech or spruce wood, as
starting material. There is little known in the art about use

of alternative cellulose~containing materials.

A processing of lignocellulose materials in the NMMO process-
is known from WO 86/05526. For this processing, relatively
aggressive conditions are recommended. Thus for instance

poplar wood is first subjected to a special hydrolysis
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hydr ol ysaf aqueous solutlon, but has a water content of 15%, also

corresponding apptoximately to the monochydrate.

It is desirable to employ less aggressive conditions for the
production of cellulose solutions or to av01d a melting
process completely, since from llterature it is known that
cellulose as well as NMMO are subjected to a degradation
process at elevated temperature, the degradation products
deterloratlng the physical parameters of the Lyocell flbres,
such as strength and elongation.

It is the object of the invention to provide a process for
the production of cellulose moulded bodies; particularly
Lyocell fibres, using alternative pulp materials, i.e. no
cellulose from coniferous and deciduous.trees, and carrying
out the preparation of the solution in the least possible
aggressive way. It is desired to avoid melting of a solid

mixture product.

The proéess according to the invention for the production of

a cellulose moulded body, particularly cellulose fibres, is

characterized by a combination of the measures of

- feeding a cellulose-containing material into an aqueous
solution of a tertiary amine-oxide in order to suspend
the cellulose-contalnlng material,

- removing water from the suspension while intensively

mixing it and providing elevated temperature and
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Annual plants mean all cellulose-containing materials apart
from coniferous and deciduous wood. As it is known, annual
plants give poor or no results in the production of cellulose
in the viscose process. The viscose ptocess uses cellulose of
deciduous and coniferous woods as a starting material. Among
other factors, the invention is based on the finding that the
alternative pulps mentioned above giving only poor results in
the viscose proceés may be processed very well according to

the Lyocell process.
The aqueous solution used for the preparation of the
suspension contains the tertiary amine-oxide in the range of

from 60 to 72% by:mass.

An advantageous embodiment of the process according to the

invention consists in employing as the cellulose material

additionally high~grade chemical pulp usually used for the
production of viscose. It has been shown that by addition of
high-grade pulp, such as beech wood cellulose, high-grade

fibres can be produced, comparable to those produced

" exclusively from high-grade pulp.

The process according to the invention is most preferably

carried out using N-methyl-morpholine-N-oxide.

A preferred embodiment of the process according to the
invention consists in producing the solution by
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- subjecting the second surface opposed to the heated
“surface to reduced pressure while transporting along
the heated surface, in order to evaporate water until
the cellulose-containing material dissolves and

- continuously removing the solution from the vessel.

An appropiate device by means of which this embodiment of the
process according to the invention may be carried out is the
Filmtruder. It has been shown that a Filmtruder is
'particularly appropiate for dissolving alternative pulps. It
is supposed that this is due to the high shearing forces

occurring in the Filmtruder.

By means of the following Examples, a preferred embodiment of

the invention is described in more detail.
Example 1 (Used fabrics)

Used fabrics basically consisting of cotton fibres were
meéhanically shredded and without further preprocessing
suspended in an aqueous solution of NMMO having a water
content of 40% by mass, heated to 70°C and processed in a
laboratory kneader in a conventional way, at a temperétu:e of
from 90 to 105°C and reduced pressure, to produce a cellulose
solution. The content of used fabrics was chosen iﬁ a way
that after evaporation of the excess water a cellulose

concentration of 10% by mass was obtained.

The cellulose solution was mouldable and could be spun to
cellulose fibres. The fibre parameters are shown in the
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uses cellul ose of deciduous and coni fgrous woods as a starting material.
Agong ot Her factors, the invention is,based on the finding that the
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tertiar BHPi n the range of from60 to 72% by mass. An
advant ageous enbodi nent of the process according to the invention consists
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t € so %Qf% r&ﬁer to form a solution. Some parameters of the fibre

spun from the mouldable cellulose solution are indicated in

the Table.
Example 3 (Straw pulp)

Example 2 was repeated using shredded straw pulp having only
75% of a-cellulose instead of used fabrics. The straw pulp
was obtained by breaking up straw in a conventional way
according.to the prehydrolysis sulfate process. Some
parameters of the fibre spun from the mouldable cellulose.

solution are indicated in the Table.

Table
Material used Chemical Straw Waste Used
pulp pulp paper . fabrics

Fibre strength
cond. (cN/tex) 36 - 31 - 20 37
Fibre elongation
cond. (%) 11 10 10 10
Fibre strength
wet (cN/tex) 30 23 n.d. 32
Fibre elongation _ '

|wet (%) 13 13 n.d. 14

n.d. = not determined

From the Table it can be seen that the fibre parameters of
~the fibres produced from the alternative pulps waste paper,
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shown i Bol Eart1@ﬁ&3§ﬂ97éailulose fibres, characterized by the .
PCT/ AT95/ 0 -6- subsequent” Tabl e, which
al so i nfP t‘-é‘?tﬂ-ﬁé‘ eénrieafeASUTRs ffeters of fibres obtained by processing

hi gh- gr

ade @h@@uﬁ@ apdgllul odeargritta Znivshet ¥2P&L ) into an aqueous
solution of a tertiary am1ne-ox1de in order to suspend
said cellulose-containing materlal,

- removing water from the suspension while intensively
mixing it and providing elevated temperature and
reduced pressure, until a solution of cellulose is
produced and ' '

- moulding said solution by means of a moulding device,
particularly a spinneret, and introducing it into a
precipitation bath in order to precipitate the
dissolved cellulose, '

prov1ded that as said cellulose—contalnlng material,

basically shredded waste paper, shredded cellulose-containing

fibre assemblies and/or shredded, mechanically and/or -

chemically broken up annual plants are used.

2. A process according to Claim 1, characterized in that
'sald aqueous solution used for the production of said
suspension contains said tertiary amine-oxide in the range of

from 60 to 72% by mass.

3. A process-according to Claim 1, characterized in that as

- said cellulose material, additionally hlgh-grade chemical

pulp is used.

4. A process according.to one of the Claims 1 to 3,
characterized in that as said tertiary amine-oxide N-methyl-

morpholine-N-oxide .is used.

5. A process according to one of the Claims 1 to 4,

characterized in that a solution is produced by

- continuously feeding the suspension into an
' : This Sheet Has Been Re;
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evacuatable, heatable vessel,
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"Exanpl ¢ 1 was repeated using dei nked _baper instead of used fabrics .
and process) e suspensi on accordi GNP lld EP- A -
0= 356 4%@ %ngé:s of a Filntruder t T%rrgﬁ;gg g%lon Sg(rs'r:g/%g?gbrg%?grs

the fibre spun fromthe noul dable c le indicated in the
Tabl e. Exanple 3 (Straw pul p) Banple 2 was repeat ed using shredded

straw pul p hag gy tHo%ed §espdnssbh UnesRahnehEa¢ oh whedsbahrics. The
straw pul p was obhtai'ned by ‘bé-(?akl ng?gg st raw |g a_conventional way

accordi ng t o %heé gradsr skt pFBReSYrLGHE, parameters of the
fibre spun frdHﬁﬁahﬁ:J.fmjlltsi?é)l@pféAdl Ué@§pen§ﬂbﬂt aanoﬁéesunﬁaeat edthnat he

Tabl e. teria used Chem cal
Straw \Rfsacteed surfaqfsenda order to suppl Nﬁ 'E pul p

paper - ftadxns;ﬁarﬂ:ilrhj eclsd repoedd swspenéidht al):ng the Beated 31
20 37 11 - 10

10 ' ﬁi‘réqge; S’hg’t gf%ggﬂ&g%l\viﬁ?g its 30 23

n.d. - Bbj ek} tpimg enlamgeﬂ@md serfaop opposed to thejheated 13
n.d. frfded t& Pused epPEO88re while transporting along

the heated surface, in order to evaporate water until
the cellulose-containing material dissolves and

- continuously removing the solution from the vessel.

= C L M S x -

heet Has Been Replaced -

Hll\l\\ M



From.the Table it can be seen that the flbre paraneters of the fibres

produced alternative pulps wast'é ‘paper, o
PCT/ AT95/ %?6?)978 -7- used fabri %?&gznl?%g??]gvl\’/ are

conparable to the paraneters obtalned for fibres produced from hi gh-grade
chém-cal pul p. Furthernore, the Exa&ﬂres denonstrate that the Lyocel
process, aplaitatacactual ly has a-significantly | ower environnmental inpact than
t he viscose process, nmay be enployed in order to process alternative pul ps,
t he use of which sol ves anot her environnental problem WD 96/ 07778
PCT/ ATO520@k®tess for the production of a cellulose moulded body,

particularly cellulose fibres, characterized by the

combination of the measures of _

- feedlng a cellulose-contalnlng material into an aqueous

' solution of a tertlary amine-oxide in-order to suspend
said cellulose-containing material,

- removing water from the suspension while intensively
mixing it and providing elevated temperature and
reduced pressure, until a solution of cellulose is
produced and

- moulding said solution by means of a moulding device,
particularly a spinneret, and introducing it into a

~ precipitation bath in order to precipitate the
dissolved cellulose,

provided that as said cellulose—contalnlng material,

basically shredded waste paper, shredded cellulose—contalnlng

fibre assemblies and/or shredded, mechanically and/or

chemically broken up annual plants are used.



L

1."'I I Al'process for the production of a cellul ose_noul ded body,
cel lul ose fjbres,—~characterized by the*conbi najRER
feeding a cellul ose-containi nﬁ&ﬂ al into ah @

it AL e

REPLACEMERT 'SHEE]
m ﬂai gfﬂ utsi g_n of a

m Xi ng it and provi di él eVat &d tenper@ture 3 d dfpyessure,
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introducing it into a precipitation bath in order to precrpitate the
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ba5|cally shre d waste paper, shredded cell ul ose- contalnlng fibre

assenbl i es and) feeding p celiiiase-corseiniag materipl intr#a agpeogh slytion|of ¢ terHay SRINGOXien | |
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that said agueous sol ution use uction of said suspensi on
cont ai ns sai d maggrial subgtantially sowpisge almﬁtqrhg sqlegteg dfromm ther G3pyDoepnpisting o, shreddsds <

3. A process tgor gﬁgquﬁ{rg% grag}u}se Gt Inéseféhfeﬂdédhﬁﬁmaijnﬁ@d ¢n&ficly ose

mat eri al , add| chem ca pis used process
according to dmﬂcemilpma@lmtmdlmbl@thﬂtﬁr acterl zed in that as said

tertiary amn %) rerr{og%g WVallF I‘rla%lthe suspension while simultaneously intensively mixing the suspension

at elevated temperature and reduced pressure for sufficient time to produce a cellulose

solution, and
¢) molding the cellulose solution in a molding device and introducing the molded cellulose

solution into a precipitation bath wherein precipitation of cellulose occurs thereby forming a

cellulose molded body.
2. A process according to claim 1 wherein the cellulose molded body is a cellulose fibre.
3. A process according to claim 2 wherein the molding device is a spinneret.
4, A process according to claim 3 wherein the aqueous solution used for the production of the

suspension comprises 60 to 72% by mass tertiary amine-oxide.

5. A process according to claim 3 wherein the cellulose material further comprises high-grade

chemical pulp.

6. A process according to claim 3 wherein the tertiary amine-oxide is N-methyl-morpholine-N-
oxide.

7. A process according to claim 4 wherein the tertiary amine-oxide is N-methyl-morpholine-N-
oxide.

8. A process according to claim 5 wheréin the tertiary amine-oxide is N-methyl-morpholine-N-

oxide.
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sol ution from™Materia, Substaptially comprises a material selected from the group consisting of shredded
waste paper, shredded cellulose containing fabrics, shredded annual plants, chemically broken
up annual plants, and mixtures thereof,
b) continuously feeding the suspension into an evacuatable, heatable vessel,
¢) mechanically spreading the feed suspension to form a film having a first and second
surfaces,
d) contacting the first film surface with a heated surface,
¢) transporting the film along the heated surface while simultaneously intensively mixing the
film, ’
f) applying a reduced pressure to the second surface, thereby evaporating water until the
cellulose-containing material dissolves, thereby forming a cellulose solution and

g) continuously removing the cellulose solution from the vessel.

10. A process according to claim 9, wherein the aqueous solution used for the production of the

suspension comprises 60-72% by mass tertiary amine-oxide.

11. A procesé according to claim 9, wherein the cellulose material further comprises high-grade

chemical pulp.

12. A process according to claim 9, wherein the tertiary amine-oxide is N-methyl-morpholine-N-

oxide.

13. A process according to claim 10, wherein the tertiary amine-oxide is N-methyl-morpholine-N-

oxide.

14. A process according to claim 11, wherein the tertiary amine-oxide is N-methyl-morpholine-N-

oxide.



