WD 97/ 12083 PCT/AT96/00171

PROCESS F é??” NG A SOLUTI ON OF CELLULCSE I N AN ARY
AM NE- OXI @ E%%ﬁ nvention is concerned with a process f %&AE@?P‘H ng
a: solution of cellulose in an aqueous tertiary am ne-oxide. Furt her,

the inventi QRdSEP R ﬁ@é\wpbiﬁﬁsahr 3086928k bP' cELEGLOYE Ny OMy sai d
process. For the 5 Eoses of _pgggresent specification and claims, the

term vi scourQREQUS, T Y5 AN NE B solution containing . cellul ose and
an aqueous tertiary am ne-oxide able to be processed to cel |l ul ose noul ded

bodi f h larly f.ibr d F h

il 1 ci ty. g A 5 SO et g PFRCBroCEes: EROrTe: B @
referred to solutieon i ekliglgsecial by aguenisetextilary ambressxide.
Tertiary amﬂ?rﬂi‘éﬁestﬂ@‘ﬁ%x}é?ﬁ@.olﬁn‘i‘gn c@ﬁcékh@&”@itﬁ%ﬁ%i‘?gﬁ?ﬁ meh€' for

cellulose. I't is known for .instance from U - 2,179 at tertiary
ami ne- oxi descaaFW%aCB’rfe BHdYiPre6eSSng  cel | ul ose without derivatisation
and that fromthese sol utions cel |l ul ose nmoul ded bodi es, such as fibres,

ool i cant | A nere Ra oh B8 REABEE, SORRbMCapRO R Llkins, the
term viscous mass or dope is used for a solution containing
cellulose and an aqueous tertiary amine-oxide able to be
processed to cellulose moulded bodies of any shape,
particularly fibres and films. For the sake of simplicity,
the production of the dope and its processing will be
referred to in the following generally as amine-oxide
process.

Tertiary amine-oxides have been known as alternative solvents
for cellulose. It is known for instance from US-A - 2,179,181
that tertiary amine-oxides are capable of dissolving
cellulose without derivatisation and that from these
solutions cellulose moulded bodies, such as fibres, may be
produced by precipitation. From EP-A - 0 553 070 of the
applicant, further tertiary émine-oxides are known. In the
following, all tertiary amine-oxides capable of dissolving
cellulose are meant when, for the sake of simplicity, only
NMMO (= N-methylmorpholine-N-oxide) is cited.

As alternative solvents, tertiary amine-oxides are
advantageous insofar as cellulose is dissolved by the NMMO
without derivatisation, contrary to the viscose process. Thus
the cellulose does not have to be chemically regenerated, the
NMMO remains chemically unchanged, passes during its
precipitation into the precipitation bath and may be
recovered from the latter and reused for the preparation of
new solution. Therefore the NMMO process offers the _
possibility of a closed solvent cycle. Additionally, NMMO has
an extremely low toxicity.
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thermal stability which varies depending on their structure.
Under normal conditions, the monohydrate of NMMO is present
as a white crystalline solid, which melts at 72°C. Its
anhydric compound however melts at no less than 172°C. When
heating the monohydrate, strong discoloration will occur from
120/130°C up. From 175°C up, an exothermal reaction is
initiated, the molten mass being completely dehydrated and
great amounts of gas developing which eventually lead to an
explosion, the temperatures rising to far over 250°C.

It is known that metallic iron and copper and particularly
their salts significantly reduce the decomposition
temperature of NMMO, while the decomposition rate is
simultaneously increased.

Moreover, additionally to the problems mentioned above, there
is another difficulty, i.e. the thermal instability of the
NMMO/cellulose solutions itself. This means that at the
elevated processing temperatures (approximately 110-120°C),
uncontrollable decomposition processes are initiated in the
solutions which due to the development of gases may lead to
strong deflagrations, fires and even explosions.

The industrial-scale production and processing of solutions
of cellulose in an aqueous amine-oxide is performed in an
industrial plant comprising parts which consist particularly
of iron and steel, and wherein different components such as
pipes, filter, pumps, ball valves and buffer tanks of iron or
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Avoiding dead zones wherein the medium is subjected to a
thermal load for a long time and degrades in the sense cited
above, thus increasingly dissolving metals from
instrumentation components, is an important requirement for
operating the amine-oxide process under advanced safety
conditions.

Particularly dangerous dead zones are those that allow the
submission of degraded solutions, wherein due to corrosion
processes occurred on component materials possibly already
metals have accumulated, into the mainstream of the viscous,
thermally unstable cellulose solution, when said component is
mechanically moved. Thus it was found out for instance that
into a very small gap existing between the piston and the
case of a filter group which may be backwashed (Figure 4a), a
very small amount of cellulose solution may penetrate and may
degrade completely.

Due to the close fit between moving components ("metal
seals") intentionally provided in commercially available
arrangements, as well as the high viscosity of the solution,
the penetrating solution will exhibit a flow rate varying
according to the degree of local fitting, which flow rate
nevertheless as a whole will be very low. The solution will,
during days and weeks at the temperatures existing in the



WO 97/ 12083 PCT/ AT96/ 00171

-3- steel arW $déH08Actually, all the conponents used may be RHAARG/8P1Zed
by the fact that within themthe flow of the cellulose solution is

i of luenced and thus in the case of highly_viscous solutions, the solution
usual |y has different flow rates in each of the conponent s. Certain
conponent s eoppeopedti,n safflexntheodegnedat bondeelavibpur desgridedmicVes

bodi es accoggiing tpel %a%%heﬁ A¥hECpPHAGEEE QiLikHHRE StdtARskMdY that they
COITprI se portions or erea E even

he flow rate of .the cellul os
cones to a é%ﬁﬂﬂ%ﬁﬁ@ssﬁéﬁﬁspﬁlFomP g Fiﬁswhgb@ﬁﬁwgudﬂu%tEﬁ e S8
cogdl tions aifethef edletion @ené.eadtédne'sne séVot tom gy ilth degrade eersiah t he
mediumis sul
sense cited g%géégthﬁggﬁhg Egﬁ ﬁhﬁggﬁ£§é8I$%%ggﬂé%g§ ﬁ?q%n1lﬁﬁg'unentatlon
conmponent s, vhs.cin dqmmtt sxhibdguanymearef §lowpeehavioux and maie-eon e
process undey; yanees saleal 5£C9REh! | fEch mEP FbathAEhY MRPIRLRLS cﬁead

zones are those tfhat allowt
some % by mass, even when components of stainless steel are

used.

When such degradation residues and coatings are present, the
displacement of the piston necessary for backwashing the
filter or changing the screen will imply the penetration of
these dangerous residues into the system, which may lead e.qg.
to exothermal reaction in the product flow.

From EP-A - 0 652 098, a process for filtering a thermally
unstable polymer molten mass which is to avoid dead zones is
known. This is achieved by a process wherein the polymer
molten mass is pumped from below into the pipes of a pipe
bundle heat exchanger washed by a heat-carrying liquid, a
filter cartridge forming an external annular gap being
provided within each of the heat exchanger pipes, in such a
way that the mainstream of the polymer molten mass is
discharged after passing the cartridges and the side stream
without passing the filter cartridges, at the top of the heat
exchanger pipes, and that subsequently they are combined.

Technical means for avoiding dead zones have been described
e.g. in WO 94/02408, wherein a sealing principle is employed
to prevent the penetration of dope between moving container
components.

Since the procedure of sealing dead zones described is not
workable for many components or is not appropriate in the
long run, it is the object of the present invention to
provide a process for transporting a solution of cellulose in
an aqueous tertiary amine-oxide through a component wherein
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The term "discharged from that component” means that this
portion of the cellulose solution branches from the
mainstream and is no more combined with it.

Using the term "relatively small” the comparison of the flow
rate of the cellulose solution to the mainstream which is
transported through the component is meant. The invention is
based on the finding that the problems caused by a degraded
cellulose solution which adheres to metal surfaces in dead
zones cannot be effectively solved by sealing the components
used as completely as possible to avoid dead zones, as
attempted in the state of the art, but that just on the
contrary an outlet in a dead zone is to be provided wherefrom
cellulose solution may be discharged and will not accumulate
and decompose.

The outlet wherefrom cellulose solution may be discharged is
for instance a hole, a gap or the like, appropriate to
discharge cellulose solution under the operation conditions
chosen.

Thus, by providing such an outlet according to the invention,
the accumulation and decomposition of dope in the dead zones
is prevented.
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solution declines the more the longer it takes to be
discharged through the outlet. Thus, the preferred embodiment
of the process according to the invention mentioned above is
to instruct those skilled in the art to provide the outlet
for the cellulose solution in a suitable way. A method for
testing thermal stability is indicated below.

In the process according to the invention, a filter, a
flange, a pump, a valve, a backwash injector etc. may be
provided as a component.

Further, the invention is concerned with an industrial plant
for the production of a cellulose moulded body according to
the amine-oxide process, which plant comprises at least one
component wherethrough cellulose solution is transported, the
cellulose solution having different flow rates within the
component, which plant is characterized in that an outlet is
provided wherethrough part of the cellulose solution is
discharged from the component at a point whereat the flow
rate is relatively low.

A preferred embodiment of the plant according to the
invention is characterized in that the outlet provided in the
component is designed such that cellulose solution, mixed
with transported cellulose solution having, according to the
thermal stability test described below, a rise temperature
which is at most 10°C, particularly at most 5°C, below the
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of product discharge is high enough so that the degradation
the dope suffers in the component, depending on temperature
and residence time, is not sufficient to significantly lower
the thermal stability of the dope when a defined amount of
dope discharged from that component is mixed with a defined

amount of intact dope.

It has been shown that from the point of view of process
safety an acceptable and economical situation is attained
when in a test described below it can be shown that by an
addition of 1% (based on intact dope) of a discharged dope to
an intact dope, thermal stability is lowered less than 10°C,
based on the value of the same intact dope without addition.

The term "intact dope" means the dope transported through the
component in the mainstream.

By means of the following Examples, the invention will be
described in still more detail.

Thermal stability test
1. Intact dope (control)
First, intact dope (composition: 15% of cellulose, 75% of

NMMO, 10% of H90) in a solid, crystallized state was fine-
ground in a laboratory mill.
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giving excellent reproducibility in regard to the exothermal
phenomena. During this heating, the temperature difference
between the temperature of the heating jacket (TM) and the
temperature of the sample (TR) was continuously measured. The

data measured were processed in a computer.

A representative result is illustrated in Figure 1 as graph
"A" (control), the abscissa showing the jacket temperature
(from 100°C on) and the ordinate showing the temperature
difference (°C) between the sample and the jacket (TR-TM).
From graph A it may be seen that up to a jacket temperature
of 150°C, evidently no exothermal reactions occur in the
sample, since during heating up the temperature of the sample
is constantly about 5°C lower than the jacket temperature.
This is the case in a normal heating-up process at the rate

indicated above.

From a jacket temperature of approximately 150°C on, graph A
constantly is becoming steeper, which implies that the
temperature of the sample increases at a higher rate than the
temperature of the jacket. This ist due to -an exothermal
reaction in the sample. At a jacket temperature of 165°C, the
temperature difference is already 10°C, i.e. the sample

temperature is 175°C.

2. Residue from a filtering piston

Subsequently, the above test was repeated using a homogenous
mixture of 11.5 g of the fine-ground dope mentioned above
with 0.115 g (= 1%) of a dope to be analyzed, present as a
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. Finally, the test described in point 2 was repeated using
leakage dope discharged from a gap of a filter according to
Figure 4b provided between the piston and the piston case.
The result is shown in Figure 1 as graph "C".

From this graph it may be seen that the dope analyzed is
thermally significantly more stable than the coating formed
in the state of the art. The dope analyzed even has a thermal
stability only insignificantly lower than that of the intact
dope (control graph "A").

4. Analysis of the suitability of a leaking outlet

To test an outlet provided in a component according to the
invention for its suitability in accordance of the object of
the invention to discharge dope at a sufficiently high rate,
first the thermal stability of the intact dope (see above,
point 1) and thereafter the mixture of intact dope and 1 % by
mass (based on the intact dope) of leakage dope described
above in point 3 is measured. In accordance with the object
of the invention, the outlet provides sufficient process
safety when the thermal stability of the mixture differs only
slightly from the thermal stability of the intact dope. For
the purposes of the present specification and claims, the so-
called "rise temperature" is defined as a measure thereof.
"Rise temperature" means the temperature of the jacket
(program temperature) whereat, due to exothermal reactions,
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For further illustration, this measuring principle is
explained in more detail by means of Figure 1.

First, graph A is established using intact dope according to
the procedure indicated above. From graph A it may be seen
that the intact dope has a rise temperature of approximately
165°C.

Thereafter, the mixture of intact dope and leakage dope to be
tested is prepared and tested. Provided that graph C of
Figure 1 will result, the rise temperature of the homogenous
mixture is about 163°C. This means that the difference of the
rise temperatures is 2°C (165-163) and that the outlet
wherefrom the leakage dope was discharged is suitably
designed in accordance with the object of the present
invention, since the thermal stability of the mixture differs
only insigificantly from that of the intact dope.

In the following, it will be schematically shown by means of
Figures 2 to 4 how outlets wherethrough cellulose solution
may be discharged may be provided according to the invention
at known components.

Figures 2a and 2b each schematically show a section through a
portion of a buffer device having a receptacle 1 for taking
up dope, the size of receptacle 1 being adjustable by moving
the cylindrical piston 2a and 2b respectively. Through inlet
channel 3a and 3b respectively, dope flows into receptacle 1.
Reference numbers 4a and 4b respectively refer to outlet



It has been shown that fromthe point of view of process safety an

accept abl e agg ®opogy cal situation is attai ned when in a tespcrasesiodewh
below it can be shown that by an addition of 1% (based on intact dope) of a

di.scharged dope to an intact dope, thermp stability is |lowered | ess than
10[err] C, based on the value of the sane intact dope w thout addition.

The term "i ehannelshe Refananaeh augbgsst 6anspdr bbdrespeckively Eofponedt in
the mainstregd bufertaie Ofid RRnhelkewhngiEXapBLRGashNELlEeES] i Sicmial be

d I bed i Ll ‘e detail., T |, stabiljty test . 1. I ntact d ,
Ccontrony | itter JRiRS W 16 SREGEFERORO S50PBEREERR (HBIECETEu, of DY
10% of Herr]O in a solid, crystallized state was fine- ground in a

L%??;%gg;%og%#éure 2a f%%&@gfg%g§3a buffer device of the state of the

art, wherein piston 2a fits perfectly, i.e. without leakage
gap, into cylindrical receptacle 1. As experience shows
however, a dead zone will be present between the piston
surface and the wall of the cylindrical receptacle. When
piston 2a moves, its surface will be coated with dope which
degrades depending on temperature and residence time, while
metal ions may be dissolved from the piston surface.

According to the invention, this problem may be prevented by
providing a gap between piston 2b (Fig. 2b) and the
cylindrical wall of receptacle 1 exhibiting a size sufficient
so that - depending on the pressure existing in the
receptacle and the viscosity of the dope - enough dope may be
discharged in any of the operating positions of the piston,
so that no dead zone will be formed and no dope may deposit
at the piston, thus fulfilling the requirement of sufficient
thermal stability described above. In Figure 2b, the dope
discharged is shown by means of arrows pointing diagonally
upwards.

Figure 3 shows a schematical section through a ball valve.
Reference number 5 indicates a lever whereby the ball valve
may be closed or opened. 6a and 6b denote sealing rings which
may be adjusted by means of inserts 7a and 7b respectively.
Reference number 8 refers to the leaking outlet provided
according to the invention wherethrough dope present in
container 9 of the ball valve may be discharged. The dope
discharged from the ball valve is shown by means of an arrow
pointing downwards. Also in this case it is evident that the
dimensions of the leaking outlet have been suitably chosen
when the dope discharged fulfils the condition regarding
thermal stability indicated above.



-8- The test was carried out in a Sikarex stove (TSC 512 type nade by
Systag), whemei 97/12083 g of the sanple prepared above were heatgt/Am96200171
cl osed pressure vessel having a glass insert. As the tenperature program a
step experinment of Standard Software was; %¥mwa1ed wherei n heati ng was
carried out very sIomAy (heating rate of err]C/ h) between two isothermal

steps (1st FHPimp%erstiays me@e&pc%oFefzt}L@s thrgugeslawléuarﬂh Fhttermge
of interest Référéiid@fﬂtﬁ@er%p%fbat h@d dopl Besﬁéeehbemy iﬁ@i@&'ﬂé'@ﬂxiéty in

dt t t.h t t t
i frerence BOARES H0R HH50FaRer £o0ps; fibLhEaring (AcREL 140 and the
tenperature:méspdutxnaﬁy(rafﬂm teasheoptitietushgnmeasyr dla dhe Hzba nmeasured
wer e proces%‘f‘é’sadef]biﬁxféi?)‘iie%rer toAtﬁ%pg‘Ei)%EBhét &}{glﬁﬁiﬂéﬁ ﬁifté}.%“fﬁé agd 1n

Figure 1 as gr control) crssa’s
t enper at ur e {32 avrﬁsms{témejla,onpdaﬁxéat hedoﬂ-dbnﬁﬁépgﬁ'éWﬁbYth@d%%‘i)%r@il%r e

difference (d€jedtOcthaineaen kg aaapheba@esbaetwek t 3ed&dMhe FEQ828) aph A

it my be seen t_hat to.a jack e te eratyre.o eV|dentIy no
exot hor mal k(3 STk AP ESPRE T elngn’-ﬁééedﬁﬁﬂﬁ{j Bifeng up t he

tenperature of the sanple is constantly about 5[err]C | ower than the jacket

tenperat ure.ggbhi ﬁlé%&é‘%z%a%%g' d2p é”%”g%lﬂ%&g;tggtﬂig Bt dnat ft&g%h

i ndi cat ed above. roma | ac ure appr oxi
graph A consﬁ%tﬂ%ﬁt@%é@oﬁnﬁg 25t @ép@'ﬁ-gumﬁcﬁal Apfi 85 raAspee eV@eYYper at ur e

of the sarrpl@plrgpr ANISS Kt p%o%ﬁ'iﬁb agapt BefweBe tBEPEyAiHALI8A11HLL1
j acket . ThIS q:e t.g..an %f%h nal
1s on 12b an e inner wall of case 15b according to the
invention, dope may be discharged and the formation of a
coating at the piston wall, as it occurs in a backwash filter

according to Figure 4a, may be prevented.

It is evident to those skilled in the art that the present
invention may be applied also to other components comprising
dead zones.



reaction in the sanple. At a jacket tenperature of 165C, the tenperature

difference i fpadrmadss 10[err]C, i.e. the sanple tenperature igci/Aaberoo®
2. Residue froma filtering piston Subsequent |y, -t he.-above .t est was

repeat ed usi ng a honogenous m xture of %. 5 g of the fine-ground dope

52
nmenti oned above with 0.115 = 19 of dope to be as a
WO 97/ 12083 CLAIMS: 0 (= 1% P cﬂﬂ"ﬂﬂﬂﬂl mm,

-9- coating on a piston of a backwash filter of the staté& ot. e« ar M,
according to Fiqure 4b. The result is shown in Figure 1 as ra h "B".

Fromthis graph % PEA8eSse f§§eﬁ’-’?ﬁ§?°§3’<b?ﬁe§ nﬁPl?E%a‘é?l%sC? ‘%]Hés%io‘ﬁb an
anal yzed occur aquemiys freamiaryeameénatokedef thbough 12 0¢empdrent, whdrein

Shous Lhal Lhe W PRALAUSE LLBERITLY UERCLERE FAT St dEn Iy oo
component, characterized in that an outlet wherethrough
part of said cellulose solution is discharged from said.
component is provided at a point within said component
whereat said flow rate is relatively low.

2. A process according to Claim 1, characterized in that
said outlet provided in said component is designed such
that cellulose solution, mixed with transported cellulose
solution and having, according to the thermal stability
test described above, a rise temperature which is at most
10°C below the rise temperature of said transported
cellulose solution, may be discharged.

3. A process according to Claim 2, characterized in that
said outlet provided in said component is designed such
that cellulose solution, mixed with transported cellulose
solution and having, according to said thermal stability
test described above, a rise temperature which is at most
5°C below the rise temperature of said transported
cellulose solution, may be discharged.

4. A process according to one of the Claims 1 to 3,
characterized in that a filter, a pump, a valve, a flange
or a backwash injector is provided as said component.

5. A plant for the production of a cellulose moulded body
according to the amine-oxide process, said plant
comprising a component wherethrough cellulose solution is
transported, said cellulose solution having different
flow rates in said component, characterized in that an
outlet wherethrough part of said cellulose solution is
discharged from said component is provided at a point

This Sheet Has Been Rep THIS SHEET HAS BEEN

T —




Finally, the test described in point ﬂ InmﬁMEmu si ng | eakage dope
di'scharged fWOn9&/19688 of a filter ac llmml 4b pr ovPOEATO610082h
the pi ston and the piston case. The resul‘t ts $hdwn *in Figure 1 as graph
"C. Fromthis graph it may be seen th@g the dope analyzed is thermally
significantly nore stable than the coating forned in the state of the art.
The dope anal yz&dtdid, sgid gomperaat yhaﬁﬁﬁttﬁabﬂl91@%3I§#ﬁf4%antIy | ower
than that of thedlritdstelgopew(control graph "A"). 4. Analysis of the
suitability of a |eaking outlet To test an outlet provided in a conponent
according to the invention for its suitability in accordance of the object
of the inver@d oA tpladits elcamogdidgpéoatlaimubfi chanat‘yemgédrm et;hait rsaid he
thermal stabili f t.do S [ er
the mxture of HAST agoyiass 1A0RE " EonBRRKEL 8 Blefdndl o aNE S
| eakage dope de&&lilpd@sghEedutiopoe mxgdu Wi a§§i@§P0I'ﬁe<&c‘é%¥ha¥Q%ew t h t he

obj ect of thel'@&ﬂﬁﬁﬂﬁﬁ dhﬂehﬁvﬁhét BE@MkQQﬁgSEBfb&i&nthéﬁﬁ§PS§téﬁifiﬂyWhen

the thermal sta |I ty, of &g gtur fers. onl é k 9 %g fromthe thermal

stability of th&SSh AGSFdphed Pv?heapEF§SSE§mB TRRBTRr ¥LETR LHeRtF 1Sk on

and cl ai ms, t he md{: talllosd thel sésktetpmpatatarei efds&ide’dramspormUr e

t her eof . Rlse Qﬁﬁﬁgﬁg %olﬁ%%g tﬁg tggpaﬁgéﬂggggé the jacket (program
rea ue

t enperature) whe o "exot her ial “Fedactrons

7. A plant according to Claim 6, characterized in that said
outlet provided in said component is designed such that
cellulose solution, mixed with transported cellulose
solution and having, according to said thermal stability
test described above, a rise temperature which is at most
5°C below the rise temperature of said transported
cellulose solution, may be discharged.

This Sheet Has Been R,
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THIS SHEET HAS BEEN
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-10- the teng® 87{(k2983f the sanple neasured is 10[err]C hi gherporigrosyoe 71

tenperature of the heating jacket. In accordance with the object of the
present specification and clains, the fhermal stability of the mxture is
slightly different fromthe thermal stability of the intact dope only if

the difference of the rise tenperatures of_intact dope and ngxture is 10C

at nost. For funther [illugtratijon, thi s pasuri ng prfincipl® is explained
in nore detail byj{meang of_HRigure 1. Firgll, graph Aljis established using
i ntact dope according tjo tk\ pr ocedur e i ndi d (above. From graph A it may
be seen that theintact—de mSenkREug et e ofapproki matel y
165[err] C. Thergafter,, theg m xtlure of intact and | eakage dope to be
tested is prepared and|testdgd. Prijovided thaf grapg af Figure 1 wll
result, the rise tlenperjaturg of the hohogengus mixt &\ i s abgut 163[err]C.
This nmeans that the dif|ference of}the ",‘ T
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rise tenperatures is 2C (165-163) and that the outlet wherefromthe |eakage
dope was dischaWbéEfygméuitably desi gned in accordance with the object of
the present invention, since the thermal stability of the m xturrcIdafderng; 7;
only insigificantly fromthat of the i/t dope. In the follow ng, it
will be schematically shown by neans of Figures 2 to 4 how outlets
wher et hrough cel | ul ose sol ution may be di scharged nmay be provi ded accordi ng
to the invention at known conponents. Figures 2a and 2b each
schematically show a section through awsportion of a buffer device having a
receptacle 1 for taking up dope, the sUze of Teceptacle 1 hefng adj ustabl e
by nmoving the cylindrical pistan. 2a_angd d Phr ough i nl et
channel 3a and 3b respgctivel Ref er ence
nunbers 4a and 4b respsctive
PCT/ AT96/ 00171 rence nunbers

5a and 5b respecti ; : L DN \ aASEe -nné %g% W th
backwash filters, {[such a‘buffer device al sofrs \ererred tska\ backwash
i nj ector. PAIN %
\\\~ \
\ 3

3a

b

N
kg\\\\\ \

//Zb

2b

Fig

w (Y7777 N w



Fi.gure 2a illustrates a buffer device of the state of the art, wherein
piston 2a fi W §BMLe’I|y, i.e. wi thout |eakage gap, into cyli BdT/ATa6/00171
receptacle 1. As experience shows however, a dead zone will be present

bet ween the piston surface and the 4l of the cylindrical receptacle. Wen
pi ston 2a noves, its surface will be coated with dope which degrades
dependi ng on tenperature and residence tine, while netal ions may be

di ssol ved fromthe piston surface. According to the invention, this
probl em may be prevented by providing a gap between piston 2b (Fig. 2b) and
the cylindrical wall of receptacle 1 exhibiting a size sufficient so that -
dependi ng on the pressure existing in the receptacle and the viscosity of

t he dope - enough dope nmay be discharged in any of the operating positions

of the pist so that no dead zone will be forned and no dope may deposit
at the pistpnj thus fulfilling the requirenment of sufficient thernal
stabilitysdesgri bed above. In Figure 2b, the dope discharged is shown by
means of ojs pointing diagonally upwards. Figure 3 shows a schemati cal
section thrMough a ball valve. Reference nunmber 5 indicates a | ever whereby
the ball vaj ve may be cl osed or opened. 6a and 6b denote sealing rings

adj ust ed by neanswof inserts £Za and 7b respectively. Reference
efs to the |eaking “out | et provided according to the invention
dope present in cqntainef 9 of\ the ball valve may be

he d fq T rom { he bay | \n by neans of an
i]in this case\{f ' Fhat t he
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di mensions of the |eaking outlet have been suitably chosen when the dope

di scharged fWwe f97/52a83e conditi on regardi ng ther nal

above. WO 97/ 12083
PCT/ AT96/ 00171
sections through backwash f

refer to the pistons including filters

ilters.

-12-

stabi |l ity PGRIAT/66171

Figure 4 shows schematica

Ref erence nunbers 10a and 10b
rrespectively indicate inlet channels for the dope to be filtered, 1la and
11b respectively refer to the outlet channels,

13

a and 13b respectively,

12a and 12b respectively

and l4a
15a and 15b respectively

Hndi cate reject hol es.

For
ns given for pistons 2a and
by viding a gap between
L@l TB”agf case 15b according
formation of a coating at
er according to Figure 4a,
ed in the art that the
onponents conpri sing

and 14b respectively indicate the rejg;t 8hannel s.
denote the cases, and l1l6a apg—3thrresgectivet
pi stons 12a and 12b, in priEE;)IU t he exp
2b of Figures 2a and 2b res /izﬁly appl{y
the cylindrical g% of pis B and th
to the invention, dope mayThbe di sgharged
the piston wall, as it OCCLzﬁ’ 4 backwg
may be prevent ed. It is e@;é%ﬁ%cto t ho gfﬁﬁ
pr esent inventic¥§gﬂay be a ﬁf/} $0 to T/ ¢
-
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10a :::;/// Ei;;;;j
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Fig. 4a
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dead zones. C L M S *. CLAI . M5: 1. A
process for tW0a®af18083 ng a sol ution of cellulose in an aqPEBIATIOL0QL74r v
am ne- oxi de through a conponent wherein said cellul ose solution has
different flowrates in said conponerg-, characterized in that an outl et
wher et hr oug?\bpsr‘_ﬁﬁoc&;t of said cellulose solution is discharged from said
conponent | d at a point within said conponent whereat said
flowrate is relatively | ow 2. A process according to Caiml,

characteriz | n hate i t vid ' ' C@ﬂ’ﬁ’%&? '
desi gned i nelgluéchri.t hat 1o qscglof)&%o%lgasg%gi én,ﬁg?nbgg%ai\;\ng]t:h tra pp?jle% a
cel lul ose Solugian i celd W@Fendn aBcoAUPAYSt berhéarYieRRbResPRHiG ty

test as her ejHiRR{gH & demponeed whetesd kBHTBCEALUGEoBEI §614Eion ha&t nDst

10[ err] C bel %he rise te ecrature of, ,sai d tran%porlt_led .ceélulo e

sol ution, nﬁ@' ﬁﬁﬁﬁﬁékﬁ%g% eg in said component, characterized in at
an outlet wherethrough part of said cellulose solution is
discharged from said component is provided at a point within
said component whereat said flow rate is relatively low.
(Fig. 2)



3.© A process according.to Caim 2, characterlzed |n t

"provided in said conmponent is designed such ggE UL&@EMENT SHEET

"mixed With.transporte lu u ﬂﬂ I im uolutlon and haV|ng,
thermal stability ?I lu“ | " bove, a rise tenperi?&?iAﬁg&gﬂnygngt
nost 5[err]C bel ow'the rise tenperature of said transgonted
cel lul ose solution, may be discharged.-134. A process accqrdi fobt giipngsef
t he C ai ns, %FLSM% characterized in that a filter, a pugp, a valve a
fl ange ackwash injector is provided as said conporent A
plant for the production of a cellulose noul ded body according to the

d I t h
am ne- oxi elpr0§e§§®c§§édfc9ﬁ-alf\}ans toer?irﬂé; d'%)g.'i.facﬁ ATk S%’éll‘@i@%@ Brhodg

cellul ose solution is [ anspor ol ution haV|ng
n

di f f erent f FRURFTAE e’%eﬁ'ﬂl%’éY cF‘@d‘r?pc?ﬁ‘éﬁte thraudh & icPEPOngnth ¥HeaR

out| et wherethrsagd pallubdséadslutsldiiiese GdfE AT iSow ratieschar gaddf rom

sai d conponent | | ded .at_a_ pai.nt .
REPL ACEVENT SH 858¥n9 cRardctili%ed in that aq:ﬁgtlet WhﬁFFﬁPHOEQPd

conponent wher epartabfl $&bdv caltlmlicse solutdlat ideldidaharged from said
component is provided at a point within said component .
whereat said flow rate is relatively low.

2. A process according to Claim 1, characterized in that said
outlet provided in said component is designed in such that
cellulose solution, mixed with transported cellulose
solution and having, according to the thermal stability
test as hereinbefore described, a rise temperature which is
at most 10°C below the rise temperature of said transported
cellulose solution, may be discharged.

3. A process according to Claim 2, characterized in that
said outlet provided in said component is designed such
that cellulose.solution, mixed with transported cellulocse
solution and having, according to said thermal stability
test described above, a rise temperature which is at most
5°C below the rise temperature of said transported
cellulose solution, may be discharged.

4. A process according to one of the Claims 1 to 3,
characterized in that a filter, a pump, a valve, a flange
- or a backwash injector is provided as said component.

5. A plant for the production of a cellulose moulded body
according to the amine-oxide process, said plant
comprising a component wherethrough cellulose solution is
transported, said cellulose solution having different
flow rates in said compenent, characterized in that an
outlet wherethrough part of said cellulose solution is
discharged from said component is provided at a point

A7he3 0 FA-
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Thermal stability - test as hefeihbefore deseribed a rise. teRErAGMENT SHE
ilit es : : :
\mle::[]ra: sStabI alt )r/mst 10[err] C below the rise tenperature of Sil dI 0 E A
transported cellul ose solution, may-pg-di spgargedbm I Zt proei dg((gj [:: rﬁﬁ"ﬁ 1939
a1 d component | pies sues SepERRE Vel Fatd. tighuEren, L ekt mith
. .I M M
f?;gsggﬁggegtel :Itsj oseJ"}-rJenJ'y g8t i on and havi ng, according to saild thermnal

provyata™tn Sard comoners TN IRTHTRETAIFR: o TREREAGENERT Sy
[ L

stability test described above, a rise tenperat urg whi che: lsuia'ésgost
5 C belsow tRepribge Leppepature of  said_transported [ .

Lerr] WV be gischarggg 1ng to Claim 5, characterized in that said
sol ution, may e :

utlet provided in said component is designed such that
cellulose solution, mixed with transported cellulose
solution and having, according to said thermal stability

test as hereinbefore described, a rise temperature which is:
at most 10

°C below the rise temperature of said transported
cellulose solution, may be discharged.

7. A plant according to Claim s, characterized in that said
outlet provided in saigd component is designed such that
cellulose solution, mixed with transported cellulose
solution and having, according to said thermal stability
test described above, -a rise temperature which is at most
5°C below the rise temperature of said transported
cellulose solution, may be discharged.



