Shapi ng and di nensi oning of plant material containing cellul ose The present
invention relates to a nethod for shaping and sizing cellul osic plant
material. In particular, it relates to processing plant materials in order
to manufacture food products and natural stimulants from"plant materi al
scraps” which cannot be marketed or only with a | oss of added val ue and

whi ch inevitably occur as a by-product in all processing steps in the food
and natural stinmulants industry. "Material scraps" refers to cellulosic
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present invention to enable cellulosic plant materials to be optimally
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The disclosures in documents DE 10 2004 059 388 A1 and DE 10 2005 006 117 A1 — restricted
to the field of tobacco processing — have addressed solving these problems.



Advant ageously, the present invention also allows thermally sensitive
materials to be processed. Steamvolatile arona constituents can be
retained in the extrudate through correspondi ng process conditions, for
exanpl e by controlled or mnimsed and/ or suppressed flash vaporisation at
the extruder outlet. Conversely, instadtaneous- deconpression drying as
performed in one enbodi nent of the nethod can be hel pful in formng
vol um nous, fibrous products. Preferably, additional and/or external
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met hod conditions in accordance with the invention activate such inherent
bi nders (starch, resins, sugar, etc.) and so fix the small parts to the

| arger material. Also disclosed is the realisation that the process in
accordance with the invention can be substantially enbodi ed
cost-effectively in one stage and can be perforned in the absence of
oxygen.



| f there are no process tenperature restrictions which have to be observed,
the extrusion process can be enbodied to be sterilising. Surprisingly, it
has energed that the "customi sation" in accordance with one enbodi ment of
the invention can be solved by specialised extrusions with integrated
conditioning. In order to be able to apply the nethod of the invention in a
particularly successful way, formulas of texturising and flavourant raw
materials are particularly advantageous. Suitable texturising materials

i ncl udqnf&go,géﬁ@g)mhfthi@%m@&ﬁmeiﬁt efetheapreserglioterdion, thecakterishwhieh isalo bend

b wh fib
e act | HeEesPea e CpRRap ST et (oo ulEs oe? b e hans F e Ppoted 65 and
exhi bi tingeddeghmédhaniesalpressateaid inqelticulaosisp to Trlér@semtﬂrmeratsmandahgrstur% o be
under st Ogdr a@gggg}g %%?Ilfq%ﬁ;trsersﬁglpagqgtﬁeq n@;g&a{%ﬁgﬁﬁm aﬁer vl,&aé tﬁef é’rﬁéllé?'ﬁérts

Thr ougP" ¢ eous uence
densi tyn@tﬁdumglmearaldstpamdumtnecﬂedatoctb’nt lacgelr eebrisalp, form eng §“WV0HEPEC§¢" tq the”

(el evant Lo, LA, 6O0RHTE Ul dradiiy @ltife nERG R 1RPLAEN baRs bomastoGan

eols Ated Usin & "custom sation net hod: clove
wast e aFris aads amyalali@rate separatedrecessingr @@eﬁﬁ@@i‘tﬁa&fé@r%ﬁ'“ﬂ‘{ gre@%aghergg B

wast e Crﬂgieﬁiﬁl aﬁﬁf&??@ﬁ%e%ﬁ?@th@%ét@%%‘dméin% EBsd9ebsBGGErRY QSaSR&allyl a

m Xxture W cut acco to for r et eks retek refers to | ndonesi an
cigarettes which preferably contain up to 50%cl ove material and are

manuf aa'fl‘h'é SebR0R ‘éaﬂéd‘é@eg di d{j}uﬁc}ﬁﬁi Ishil inl tH_NSize di@rithutioat tawaidsollargalr qaeeticles,

nat er
o el dees G A 18a8 B0 1ot Ban e Es e 1 SOTEAtIPY SEIRLT URRS an
ﬂ;ﬁgg%&m | % aimry gﬁ%ﬁep@t Héiﬁ&eh?‘m Et@d:dr@élﬂcﬁgwmoﬁmmhﬁm baherde amaﬂnmr;s iate a
0O con |

2 tos! rigenBnedmiingss FEREVOR o e Hetert et P e (g P e P SpEigane
(S:grfjldt :c\gl}il!:m(}aré\/l ddualpt reparsibe aas arsddmtag@phs qabludingaimi tegméi of &a\tquc)uadd e/ or

: essli n
ar omat i ¥nerYiseshg ynﬂ"clt'f"%érdegw?%{%h%fh '% mé&%@%&?%&rﬁl%ﬁ%&*ﬁ it a\/\,ﬁ e

si nul t aneeupkyificag smailerghdrh@Ss mat.ur al f| l1ing capacity by expanS| on to
ambi ent pressure;

The larger material to be processed and the small parts can be setto a predetermined moisture
within the framework of the present invention. It is also possible to expose the material to be
processed to an increase in temperature which can result from supplying external heat and/or
generating mechanical pressure. The advantages of this embodiment of the method in
accordance with the invention are thus based in particular on the fact that larger material parts,
together with small parts, are exposed to a mechanical pressure (for example in an extruder or
conveying screw conditioner) at an increased temperature and defined moisture. The
mechanical pressure presses the small parts onto the larger material and connects them
homogenously to it. Due to the method conditions in accordance with the invention, the
connection is strong enough that the material treated in accordance with the invention is
resistant to the normal stresses during manufacture and use. In this method, the material to be
processed ¢an comprise an amount of small parts which corresponds to its processing state; it
can, however, also comprise more than such an amount of small parts, in particular an amount
which is increased by adding small parts, which would not only ensure that the small pars
already occurring are processed but could also additionally enable small parts to be processed

which have been created at other points in the production, in particular including dust.



- cooling in order to fix the structure and extract adherent steam It is
possible to influence the constituent val ues determ ned in hybrid products,
i .e. depending on the chem cal structure of the starting material. The
fibrous formof the finished material opens up a wi de range of new product
solutions. The cellulosic plant materi4l can be a non-tobacco material or
can consi st of a non-tobacco material to a substantial extent, in
particular nore than 10% specifically nore than 30% in particular nore
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The i nM8%¥bn al so relates to the use of a filling screw extruder
conprising a shearing gap outlet for treating cellulosic plant material in
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which is provided as a whole with the reference sign 1, conprises a chanber

housi ng 2 and a conveying screw 3 which is provided in the chanber housing
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the chanber 2 is situated at the gap tip of the inner cone 8 The escaped
restructured material is indicated b%lothe reference sign 12. The outer_cone
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the conveying space in a simlar way to an extruder. This cavity outlet is
preferably enbodi ed as an annular gap, i.e. as a conical gap 9, the gap
w dth of which can be set by the outer cone 10 (plunger). The material is
t hus exposed to an increased pressure (of up to 200 bars) and an increased
tenperature (of in particular significantly nmore than 100C). In addition to
t he nechani cal pressure created by conveying the material towards said gap,
addi tional forces operate because shearing forces act in the flights of the
conveying screw in conjunction with the wall and pre-comm nute and/ or
pre-defibrate the



7 material. Shearing can be assisted by introducing entrainnments into the
housing wall or by introducing additional flow resistances. Steam can
additionally be supplied at a nunber of points in order to regulate the
noi sture, tenperature and pressure in the conveying screw and/or in the
housi ng 2. The supplied steam and the Pnherent noisture of the materi al
fromconditioning cause additional defibration as the material exits the
gap 9, because the water vaporises instantaneously. The pressurised
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conditioned material. The product which is created by proCessing the plant material to be

processed is also preferably a non-continuous shaped material, in particular a fibrous material.

The invention also relates to the use of an extrusion process which includes compressing by
means of an increase in pressure and temperature and mechanically processing the material at
an outlet of an extruder, for treating cellulosic plant material in order to shape and size the plant
material. All the method features described here — or also features of the devices disclosed —
can of course be incorporated into the use in accordance with the invention. The invention also
relates to the use of a filing screw extruder comprising a shearing gap outlet for treating

cellulosic plant material in order to shape and size the plant material.



Mbi sture: 11.6% Particle size distribution: >1 mB8.2 % 1 - 0.5 nnnV7.5%
0.5 - 0.3 ml4.6 %

The invention is explained below in more detail on the basis of embodiments and by referring to
the enclosed drawing. It can include any of the features described here, individually and in any
expedient combination. The one enclosed figure, Figure 1, shows a device for structuring plant

material by thermal extrusion.

The device which can be used in accordance with the invention, which is provided as a whole
with the reference sign 1, comprises a chamber housing 2 and a conveying screw 3 which is
provided in the chamber housing 2 and is rotated via the motor 4. The drawing in Figure 1 also
shows a plant material inlet 5 and optional inlets for conditioning agents, for example water and
steam, which bear the reference signs 6 and 7. At the outlet end (on the right in the figure), the
chamber comprises a head 8 which forms an inner cone. The inner cone wall of the head 8 and
the outer cone wall of the outer cone 10 together form the gap 9 through which the material
conveyed by the screw 3 can escape. An opening to the interior of the chamber 2 is situated at
the gap tip of the inner cone 8. The escaped restructured material is indicated by the reference

sigh 12.

The outer cone 10 is positioned by a counter bracket 11 which can simultaneously provide a
rotary drive for the conical body 10. The cone 10 can be rotated about the central axis by means
of this rotary drive, as shown by the curved arrow. The connection between the counter bracket
11 and the cone 10 is shown by a double-headed arrow, which signifies that the cone 10 can be
moved onto the inner cone 8 on the axis, where it can be fixedly held in its axial position or also
arranged such that it can be axially moved. By means of this design, the width of the gap can be
set or adjusted, and a counter pressure is generated to the left, i.e. in the direction of closing the

gap 9, preferably by hydraulic means.

The first part of processing is performed in accordance with the invention at superatmospheric
pressure. This pressure burden is generated by conveying the material in the chamber 2 through
the screw 3 after it has been inputted via the inlet 5. A shearing gap outlet is situated at the end
of the conveying screw and almost seals the conveying space in a similar way to an extruder.
This cavity outlet is preferably embodied as an annular gap, i.e. as a conical gap 9, the gap
width of which can be set by the outer cone 10 (plunger). The material is thus exposed to an
increased pressure {of up to 200 bars) and an increased temperature (of in particular
significantly more than 100°C). In addition to the mechanical pressure created by conveying the
material towards said gap, additional forces operate because shearing forces act in the flights of
the conveying screw in conjunction with the wall and pre-comminute and/or pre-defibrate the




< 0.3 nnmd. 7% Fi ni shed material: Fibre thickness: 0.5 - 1.5 mm Fibre
|l ength: 5 - 30 nm Misture: 16%

material. Shearing can be assisted by introducing entrainments into the housing wall or by
introducing additional flow resistances. Steam can additionally be supplied at a number of points
in order to regulate the moisture, temperature and pressure in the conveying screw and/or in the
housing 2. The supplied steam and the inherent moisture of the material from conditioning cause
additional defibration as the material exits the gap 9, because the water vaporises
instantaneously. The pressurised moisture in the stems vaporises instantaneously after the

annular gap as the pressure drops to atmospheric pressure; flash vaporisation occurs.

As it passes through the gap 9, the material is thus exposed to shearing between the gap walls,
and as it exits the gap, the flash vaporisation already mentioned above occurs. The concurrence
of these effects creates the very well structured method product, at least a large portion of which

can even directly be used normally.

In order to prevent blockages from occurring at the narrow shearing gap 9 over a large region of
the annular and/or conical area, which then suddenly detach again, it has proven helpful to keep
the cone 10 rotating about its rotational axis. This rotation can be continuous or interrupted in
one direction, or the rotational direction can change, wherein the rotation can be a complete
rotation or can comprise only quarter turns or third turns or smaller/larger units. It has
additionally proven advantageous if the surface of at least one of the cones — the inner cone on
the head 8 or the outer cone on the plunger 10 — is roughened or profiled, for example by
introducing grooves or crossed grooves, specifically to a depth of 2 or 3 mm. What is important
here is merely the roughening/profiling, the depth and course (direction) of the grooves can be
set in any way. This, specifically in conjunction with the rotations of the cone 10, enables
blockages to be significantly reduced. This provides more homogenous pressure conditions

which also result in a more homogenous end product.
An example of the method in accordance with the invention, on the basis of extruding tea:

A method in accordance with the invention was tested in an extrusion facility on the basis of
orange-flavoured rooibos tea. In this experiment, it emerged that an extrusion facility such as is
described in documents DE 10 2004 059 388 A1 and DE 10 2005 006 117 A1 and shown in part
in Figure 1 can also be used as a processing facility for other cellulosic plant materials (for
example, tea) or hybrid products (for example, tea/tobaccao), although specialist circles have had
to question this in principle because it had to be assumed that other plant materials would even



Extrusi on process paraneters: Material throughput: 100 kg/ h Extruder
pressure: 70 bar Extruder tenperature: 133 C Water throughput: 22 kg/h

in principle also require other process parameters and/or process embodiments. The following

parameters were used and/or obtained:

Starting material: Variety: Tea (orange-flavoured rogibos)

Moisture: 11.6 %

Particle size distribution: >1mm 32%
1-0.5mm 775 %
0.5-0.3mm 146 %
<0.3mm 4.7 %

Finished materiai: Fibre thickness: 0.5-1.5mm

Fibre length: 5-30mm

Moisture: 16 %

Extrusion proccess parameters: | Material throughput: 100 kg/h

Extruder pressure: 70 bar

Extruder temperature: 133 °C

Water throughput: 22 kg/h

Expander power rating: 11.5 KW

The tea material obtained was capable of being brewed and remained stable in the process.
An example of the method in accordance with the invention, on the basis of extruding cloves:

Clove waste and tobacco winnowings were mixed in the facility in a ratio of 1:3 and without
conditioning and were supplied to an extrusion process. They were extrusively structured using
a rotating shearing gap with the aid of a profiled cone/seat assembly (see for example Figure 1).
The mass flow was set so as to enable a minimum extrusion temperature and as low an addition
of water as possible to be set. These measures were intended to help minimise the loss or
decomposition of the typical clove aroma {(which is steam-volatile). Cigarettes were

manufactured from the extrudate and presented to a test panel.

Surprisingly, the smoking sensation was described as being comparable to that of “conventional
clove cigarettes (kreteks)' in terms of the aroma characteristics and with respect to the
“crackling” when lit and smoked. These sounds which the consumer expects are generated by
the “explosive combustion” of the clove constituents during the passage of embers and

demonstrate the high aroma content of the product withcut analytical measurements.

The method enables the “crackling” to be augmented in the desired way by replacing

winnowings with nitrate-rich Burley stems.
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added to the plant material in order to bind small parts of plant material to each other or to larger
parts.

4. The method according to any one of claims 1 to 3, wherein the extrusion process is
embodied substantially in one stage.

5. The method according to any one of claims 1 to 4, wherein the extrusion process is

performed in the absence of oxygen.

6. The method according to any one of claims 1 to 5, wherein the extrusion process is
embodied to be sterilising and is in particular performed on the plant material at sterilising
temperatures at at least one processing point.

7. The method according to any one of claims 1 to 6, wherein the material is restructured by
specialised extrusions with integrated conditioning, wherein the material is in particular set to a

predetermined moisture.

8.  The method according to any one of claims 1 to 7, wherein formulas of texturising and

flavourant plant materials are processed.

9.  The method according to any one of claims 1 to 8, wherein one or more of the following

materials is/are processed:
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11.  The method according to any one of claims 1 to 10, wherein the cellulosic plant material
primarily comprises a coarse material which in particular exhibits a particie size of more than 2

mm.

12.  The method according to any one of claims 1 to 11, which is performed without adding

structuring materials.

13.  The method according to any one of claims 1 to 12, wherein the plant material to be
processed is exposed to an increase in temperature which results from supplying external heat

and/or generating mechanical pressure.

14.  The method according to any one of claims 1 to 13, wherein the material to be processed

is a pre-conditioned material.

15.  The method accoerding to any one of claims 1 to 14, wherein the product which is created
by processing the plant material to be processed is an irregularly shaped material, in particular a

fibrous materiai.

16. The use of an extrusion process which includes compressing by means of an increase in
pressure and temperature and mechanically processing the material at an outlet of an extruder
(1), for treating cellulosic plant material in order to shape and size the plant material.
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processing the plant material to be processed is an irregularly shaped
material, in particular a fibrous material. 16. The use of an extrusion
process which includes conpressing by neans of an increase in pressure and
tenperature and nmechanically processing the material at an outlet of an
extruder (1), for treating cellulosic plant material in order to shape and

size the plant material. 11 17. The use in accordance with claim 16,
conprising the nethod features which are cited in clains 2 to 15. 18. The
use of a filling screw extruder (1) conprising a shearing gap outlet for

treating cellulosic plant material in order to shape and size the plant
mat eri al .



