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Description

[0001] Atpresentthe worldwide consumption of starch
amounts to approximately 50 million tons annually, and
this starch is mainly obtained from potatoes, maize,
wheat and cassava. GB-A-256000 discloses a method
for the manufacture of cassava meal wherein peeled cas-
sava roots are supplied to a grating machine and the
resultant meal is dried.

[0002] It is in the first place an object of the present
invention to provide an improved method for obtaining
cassava flour (mainly starch plus fibres) from cassava
roots, both as an intermediate product for cassava starch
and as a final product, under specific circumstances.
[0003] According to the presentinvention, this method
is characterized by grating the cassava roots, adding wa-
ter to the grated matter to form a slurry, removing unde-
sired components, such as proteins, among other com-
ponents, from the slurry so as to obtain a product mass
and, finally, drying the product mass.

[0004] A method carried out in this manner makes it
possible to realize a continuous process for obtaining
cassava flour from cassava roots, wherein the method
can be carried out locally (i.e. in the immediate vicinity
of the production location of the cassava roots), using
simple means. This is of major importance, because cas-
savaroots are highly perishable, so that rapid processing
is advantageous in that case. As a result, the losses
caused by decay are reduced and the processibility is
increased. Raw material for the preparation of starch can
be supplied with a higher degree of reliability. After trans-
portation, the cassava flour can be processed into starch
at a suitable location. The advantage of this is that it is
possible on the one hand to work on a small scale close
to the production location of the cassava roots, whilst on
tie other hand refining can take place elsewhere on a
reasonable scale. Thus, a storable intermediate product
can be obtained at a regional level, which product can
subsequently be processed (refined) at a central location.
[0005] As a result of said grating of the cassava roots
the cells thereof are opened and all the starch present
therein is released. By removing undesired components
(in particular proteins, but also (cyanide) salts and (ami-
no) acids, for example) any protein that may be present
is prevented from coagulating during the subsequentdry-
ing of the product mass and, as a result, enclosing the
starch, which could no longer be extracted in that case.
[0006] Itis noted here that the present invention is de-
scribed herein on the basis of the processing of cassava,
but that the scope of the invention is not purely limited to
this application, but that it also extends to other tuberous,
bulbous or root crops (such as potatoes or batatas). For
the sake of the readability of the description, only cassava
is generally mentioned.

[0007] In a preferred embodiment of the method ac-
cording to the invention, the cassava roots are cut into
parts prior to said grating, which parts are subsequently
grated. Cutting the cassava roots into parts enhances
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the effectiveness of the grating process.

[0008] Furthermore, the addition of water to the grated
matter so as to form a slurry preferably takes place during
said grating already. This is a highly effective manner of
optimising the forming of a slurry already during the grat-
ing process and dissolving the undesired components
(among which minerals, proteins and cyanides) to a large
extent at a later stage during the process and subse-
quently simply washing them away. The availability of a
sufficient amount of water is important in this connection.
Chemicals may furthermore be added to the water.
[0009] In accordance with another embodiment of the
method according to the present invention, the removal
of undesired components from the slurry so as to obtain
a product mass takes place by filtering the slurry, with
the product mass as the residue and the water containing
the components that are undesired for the flour product
as the filtrate.

[0010] Such afiltering process functions as a pre-dry-
ing (dewatering) step of the slurry, as it were, which al-
ready has a very high starch content (the moisture con-
tent may already have been reduced to about 40% in that
case, for example). The filtrate might be used as fertilizer.
[0011] Said filtering can take place (preferably) by
means of a vacuum filter, so that a comparatively small
water volume will suffice for said washing. In addition,
the minerals and the like are obtained from the root in a
relatively high concentration, so that reuse thereof as fer-
tilizer becomes possible (at the lowest logistics costs).
[0012] Furthermore itis possible within this framework
to wash the residue with clean water, which further helps
remove the undesired components.

[0013] According to another embodiment the product
mass which, as described in the foregoing, has already
been (mechanically) pre-dried (dewatered), can be dried
by means of hot air. A so-called vortex dryer (or a so-
called thorbed dryer) may be used for this purpose. In
such a dryer, the product mass swirls around and es-
capes from the vortex dryer when the eventual product
is sufficiently dry. The hot air may have a temperature in
the 100-140 °C range, with the temperature of the hot air
preferably being maximally 120 °C. Also other manners
of drying are conceivable, for example drying in the sun.
[0014] In order to obtain a relatively high-quality prod-
uct already after the grating of the cassava roots, it is
furthermore preferable to wash and at least partially peel
the cassava roots prior to said grating.

[0015] The method according to the invention can be
further optimised if the filtrate that is formed during the
filtration of the slurry is used for washing the cassava
roots. It is possible to screen the filtrate before it is used
for washing the cassava roots so as to at least largely
remove any undesired components therefrom.

[0016] Said peelingofthe cassava roots can take place
by bringing the cassava roots into scouring contact with
each other during the washing process. This can be re-
alised, for example, when the cassava is placed in a layer
of water and is subsequently set moving. As a result, the
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outer skin will become detached and can be washed
away with the washing water. The washing water may
be spread over the fields, using suitable means (pumps,
hoses, tank trucks, etc).

[0017] Inaccordance with the method according to the
present invention, the cassava roots are thus grated
while they are fresh, as a result of which the cells are
opened and all the starch that is presentis released. With
the methods that are known so far, cassava rods are cut
into slices, which slices are dried and subsequently
ground into flour. A drawback of such a known method
is the fact that not all the starch is released and that the
starch is probably severely damaged.

[0018] Itis noted in this connection that the term "grat-
ing" as used within the framework of the present disclo-
sure should be understood to mean any process for di-
viding/chopping the cassava roots in which the cells
thereof are opened; this in contrast to the term "cutting" ,
which is generally understood to mean a process for di-
viding the cassava roots in which the cells remain largely
intact.

[0019] The invention also relates to a method for rein-
ing cassava into starch, wherein the cassava is proc-
essed into cassava flour at a first location, which cassava
flour is subsequently further processed into starch at a
second location such a method is disclosed in DE-A-2
634 544 and DE-A- 1517 050.

[0020] According to the invention said processing of
the cassava at the first location takes place by using a
method according to the invention as described in the
foregoing.

[0021] In addition to a method for obtaining cassava
flour from cassava roots the present invention also re-
lates to a device therefor of a type as generally disclosed
in GB-A-256000 with a grating machine and adryer. Gen-
erally, such a device is characterized by means for grat-
ing the cassava roots, means for adding water to the
grated matter so as to form a slurry, means for removing
undesired components, such as proteins, from the slurry
so as to obtain a product mass and, finally, means for
drying the product mass.

[0022] When such a device is used, the method as
described in the foregoing can be realised in an effective
manner.

[0023] Preferably, the device is so configured that the
means for grating the cassava rods consist of rotating
cylinders (which may have a diameter ranging between
55 and 85 cm, for example, and which may rotate at a
speed of 3000 revolutions per minute or at a circumfer-
ential velocity of 100 m/s) provided with saw blades. The
saw blades open the cell walls, causing the starch that
is present to be released. The saw blades may be comb-
shaped grating blades, for example.

[0024] The various means of the device according to
the invention may be advantageously mounted on/in at
least one standard container, in particular on/in two
standard containers. This makes it possible to transport
the device from location to location, using locally availa-
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ble means of transport, and to use the device at the lo-
cations where the production of cassava takes place.
[0025] In this framework it is advantageous if the con-
tainers are fitted with means by which they can be loaded
and unloaded without the use of external aids (cranes,
forklift trucks) being required.

[0026] It is also quite convenient in that case if such
standard containers are provided with their own means
for supplying energy, said means at least comprising a
generator, for example of a diesel generator. This makes
it possible to use the device at any location without being
dependent on an external energy supply source. More-
over, if a generator is used, the residual heat thereof can
be conveniently utilised for other process steps, in par-
ticular for drying the product mass.

[0027] It is noted that in accordance with the present
invention both the original slurry and the product mass
obtained therefrom can be processed into starch by car-
rying out a refining process.

[0028] The invention also relates to a device for refin-
ing cassava into starch, which device comprises a first
part disposed at a first location for processing the cas-
sava into cassava flour, and a second part disposed at
a second location for processing the cassava flour further
into starch.

[0029] The first, part of the device is comprised of a
device according to the invention as described in the fore-
going.

[0030] It is also preferable in that case if the second

part is specially adapted for processing the cassava flour
that has been obtained by carrying out the method ac-
cording to the present invention. In this way the device
can be optimally adapted for processing the cassava
flour, which, as a result of the method according to the
invention being carried out, may have a slightly altered
structure in comparison with conventionally obtained
cassava flour.

[0031] Finally, the invention relates to cassava flour
obtained by using a method according to the present in-
vention.

[0032] The invention will be explained in more detail
hereinafter with reference to the drawing, which shows
an embodiment of a device according to the invention.
[0033] The only figure is a schematic side elevation of
an embodiment of the device according to the invention
placed on two trucks.

[0034] The figure shows two trucks 1 and 2, on which
standard containers (or a standard container platforms)
3and4 are placed. The standard containers can be trans-
ported, from location to location by means of the trucks
1, 2, where they can be offloaded and be loaded again
by an installation (not shown). Such an installation may
form part of the truck 1, 2 or container 3, 4 of in question.
[0035] In use, the trucks 1, 2 (or the standard contain-
ers 3, 4) are positioned in close proximity to each other
and are functionally coupled in a manner yet to be de-
scribed. In the illustrated example, an energy-generating
unit 5 (e.g. a dieset generator) is disposed inside the
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container 4. The energy supplied by said energy gener-
ating unit 5 (e.g. electric current) is used for energising
the parts of the device that are to be described hereinaf-
ter.

[0036] Cassava, which is inspected in advance for im-
purities, the presence of wooden stalk portions and the
like, is generally weighed and subsequently carried to a
washing installation 7 via a conveyor belt 6. The washing
installation comprises so-called paddle washers 8 com-
prising several compartments (e.g. 9 and 10). Increas-
ingly clean water is used in the successive compartments
for washing the cassava and removing the skin there-
from. Said removing of the skin takes place in that the
cassava roots scour against one another in a layer of
water.

[0037] A supply pipe 11 is used for supplying washing
water. Said supply pipe 11 supplies the washing water
from a filtering plant 12, which will be discussed in more
detail yet.

[0038] Viaan exhaust 13 and transport means 14, the
crops and the peeled cassava roots reach cutting means
15, where the roots are cut into small parts. Grating
means 16 connect to said cutting means 15 for grating
the roots that have been cut into parts.

[0039] In the illustrated embodiment, the grating
means 16 comprise a number of cylinders 17 fitted with
projecting saw blades 18, such as comb-shaped grating
blades. In a specific embodiment, the cylinders have a
diameter of 55-85 cm and rotate at a speed of 3000 rev-
olutions per minute. Said rotation of the saw blades 18
opens the cell walls of the cassava roots, so that the
starch that is present therein is released. During said
grating, water is added to the grated matter via a supply
pipe 19, as a result of which a slurry is formed. Chemicals
may be added to the water as well, for example in order
to prevent discoloration or for preservation purposes.
[0040] Itis noted that the cutting means 15 may be left
out in another embodiment, so that the grating means 16
connect directly to the washing installation 7.

[0041] Viatransport means 20, the slurry formed in the
grating means 16 reaches atrough 21, in which the afore-
said filtering plant 12 is present. Said filtering plant 12
comprises a rotating drum 22, around which a filtering
cloth’ extends. The drum 22 has an internal vacuum, as
a result of which the slurry is sucked through the filtering
cloth from the trough 21. The slurry is thereby separated
into a filtrate comprising components that are undesired
for certain applications, such as minerals, protein and
cyanide, and a residue comprising the product mass 10
to be processed at a later stage. Washing water (fresh
water) can be added to the filtering plant 12 via a pipe
23 (and possibly atomisers for atomising the added water
or the like). To that end, a fixed amount of water per ton
of product can be added. This amount may be very low.
[0042] The filtrate water from the filtering plant 12 is
supplied to the supply pipe 11 via a discharge pipe 24
and screening means 25 for reuse in the washing instal-
lation 7. Fresh water may furthermore be added thereto
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(depending on the use of the product). The eventual wa-
ter consumption is very low.

[0043] A product mass having a moisture content of =
40% is obtained in the filtering plant 12. Thus the cassava
slurry or pulp is subjected to a pre-drying (dewatering)
step, as it were. The released minerals, proteins and cy-
anides are washed away to a large extent through the
use of the vacuum filter (for example, the protein content
of the slurry is reduced from 3% to 0.5% if the raw material
is cassava). Any coagulation of protein can be prevented
in an effective manner, for example during the drying
phase), thus preventing starch from being enclosed as
a result of partial coagulation, so that it can no longer be
extracted.

[0044] Via a connecting line 26, the pre-dried product
mass reaches the second part of the device, which is
present on the second truck 2 (or in the container 4). Said
second part mainly comprises a so-called vortex dryer
27, in which a drying process is carried out, using hot air
(preferably having a temperature of maximally 120 °C).
Residual heat from the energy-generating unit 5 can be
used advantageously in the vortex dryer 27’ (correspond-
ing to 28).

[0045] It is noted that it is also possible to use other
types of dryers, of course.

[0046] Of course itis conceivable for the entire device
according to the invention to be present inside a single
standard container, so that only one truck is needed. If
two trucks 1, 2 are used, the distribution of the device
over the two standard containers 3 and 4 may further-
more be different from the distribution that is shown here-
in. Finally, the number of standard containers may be
larger than two, in which case the various components
of the device will be suitably distributed over said larger
number of standard containers.

[0047] The individual components of the device as
shown herein are only examples of possible embodi-
ments. In addition, said components are represented
very schematically. As an alternative to the continuously
operating rotary filtering plant, filtering means that oper-
ate in batches (e.qg. flat filtering means) might be used.
[0048] The invention is not limited to the embodiment
as described above, which can be varied in many ways
within the scope of the invention as defined in the claims.

Claims

1. A method for obtaining cassava flour from cassava
roots, characterized by grating the cassava roots,
adding water to the grated matter to form a slurry,
removing undesired components, such as proteins,
among other components, from the slurry so as to
obtain a product mass and, finally, drying the product
mass.

2. A method according to claim 1, wherein the cassava
roots are cut into parts prior to said grating, which
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parts are subsequently grated.

A method according to claim 1 or 2, wherein the ad-
dition of water to the grated matter so as two form a
slurry takes place during said grating already.

A method according to any one of the preceding
claims, wherein the removal of undesired compo-
nents from the slurry so as to obtain a product mass
takes place by filtering the slurry, with the product
mass as the residue and the water containing the
undesired components as the filtrate.

A method according to claim 4, wherein said filtering
takes place by means of a vacuum filter.

A method according to claim 5, wherein the residue
is washed with clean water.

A method according to any one of the preceding
claims, wherein said drying of the product mass is
carried out by drying the product mass with hot air.

A method according to claim 7, wherein the product
mass is dried in a so-called vortex dryer (27).

A method according to claim 7 or 8, wherein said hot
air has a temperature in the 100-140 °C range.

A method according to claim 9, wherein the temper-
ature, of the hot air is maximally 120 °C.

A method according to any one of the preceding
claims, wherein the cassava roots are washed and
at least partially peeled prior to said grating.

A method according to claim 11, wherein the filtrate
is used for washing the cassava roots.

A method according to claim 12, wherein the filtrate
is screened before itis used for washing the cassava
roots so as to remove the undesired components at
least to a large extent therefrom.

A method according to any one of the claims 11-13,
wherein said peeling of the cassava roots takes
place by bringing the cassava roots into scouring
contact with each other during said washing.

A method for refining cassava into starch, wherein
the cassava is processed into cassava flour at a first
location, which cassava flour is subsequently further
processed into starch at a second location, charac-
terized in that said processing of the cassava at
said first location takes place by using the method
according to any one of the claims 1-14.

A device for obtaining cassava flour from cassava
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17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

roots, characterized by means (16) for grating the
cassava roots, means (19) for adding water to the
grated matter so as to form a slurry, means (12) for
removing undesired components, such as proteins,
from the flurry so as to obtain a product mass and,
finally, means (27) for drying the product mass.

A device according to claim 16, wherein the means
(16) for grating the cassava roots consist of rotating
cylinders (17) fitted with saw blades (18).

A device according to claim 16 or 17, wherein the
means (16) for grating the cassava roots are preced-
ed by means (15) for cutting the cassava roots into
parts.

A device according to any one of the claims 16-18
wherein the means (19) for adding water to the grat-
ed matter so as to form a slurry are positioned within
the device such that they act on the cassava roots
substantially simultaneously with the means (16) for
grating the cassava roots.

A device according to any one of the claims 16-19
wherein the means (12) for removing undesired com-
ponents from the slurry for obtaining a product mass
comprise filtering means for filtering the slurry, with
the product mass as the residue and the water con-
taining the undesired components as the filtrate.

A device according to claim 20, wherein the filtering
means (12), comprise a filtering drum (22) in which
a vacuum is to be generated, which filtering drum is
present in a reservoir (21) for the slurry.

A device according to claim 21, wherein said filtering
drum (22) is capable of rotation.

A device according to claim 20, 21 or 22, wherein
means (23) are used for supplying washing water to
the residue.

A device according to any one of the claims, 16-23,
wherein the means (27), for drying the product mass
comprise a so-called vortex dryer.

A device according to any one of the claims 16-24,
wherein means (7) for washing and at least partially
peeling the cassava roots are disposed before the
means (16) for grating the cassava roots.

A device according to claim 25 and applying claim
20, wherein a pipe (11), for supplying filtrate to be
used in the washing of the cassava roots extends
between the filtering means (12) and the means (7)
forwashing and at least partially peeling the cassava
roots.
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A device according to claim 26, wherein screening
means are present in the pipe, which screening
means function to screen the filtrate for the purpose
of removing the undesired components at least to a
large extent therefrom before it is used for washing
the cassava roots.

A device according to any one of the claims 25-27,
wherein the means (7) for washing and at least par-
tially peeling the cassava roots are so-called paddle
washers (8) comprising multiple compartments,
each compartment containing cleaner washing wa-
ter than the preceding compartment.

A device according to any one of the claims 16-28,
wherein the various means are mounted on/in at
least one standard container.

A device according to claim 29, wherein the standard
container is fitted with its own energy supply unit (5).
which comprises at least a generator, such as a die-
sel generator.

Adevice accordingto claim 30, whereinresidual heat
from the generator (5) is supplied to the means (27)
for drying the product mass.

A device for refining cassava into starch, which de-
vice comprises a first part disposed at a first location
for processing the cassava into cassava flour, and
a second part disposed at a second location for
processing the cassava flour further into starch,
characterized in that the first part of the device
consists of a device according so any one of the
claims 16-31.

A device according to claim 32, wherein the second
part is specially adapted for processing the cassava
flour thathas been obtained by carrying out the meth-
od according to any one of the claims 1-14.

Cassava flour obtained by using the method accord-
ing to any one of the claims 1-14.

Patentanspriiche

1.

Ein Verfahren zum Gewinnen von Maniokmehl aus
Maniokwurzeln, gekennzeichnet durch Raspeln
der Maniokwurzeln, Hinzufiigen von Wasser zu der
geraspelten Masse, um einen Brei zu bilden, Entfer-
nen von unerwiinschten Bestandteilen, wie zum Bei-
spiel Proteinen, zwischen anderen Bestandteilen,
aus dem Brei, um eine Produktmasse zu gewinnen,
und schlieBlich Trocknen der Produktmasse.

Ein Verfahren gemal Anspruch 1, wobei die Mani-
okwurzeln vor dem Raspeln in Stlicke geschnitten
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10.

11.

12.

13.

14.

10

werden, wobei die Stlicke anschlieBend geraspelt
werden.

Ein Verfahren gemaf Anspruch 1 oder 2, wobei das
Hinzufligen von Wasser zu der geraspelten Masse,
um einen Brei zu bilden, bereits wahrend des Ras-
pelns stattfindet.

Ein Verfahren gemaf einem der vorhergehenden
Anspriiche, wobei das Entfernen von unerwiinsch-
ten Bestandteilen aus dem Brei, um eine Produkt-
masse zu gewinnen, durch Filtern des Breis stattfin-
det, wobei die Produktmasse der Rest ist und das
Wasser die unerwinschten Bestandteile als Filtrat
enthalt.

Ein Verfahren gemaR Anspruch 4, wobei das Filtern
mittels eines Vakuumfilters stattfindet.

Ein Verfahren gemaR Anspruch 5, wobei der Rest
mit sauberem Wasser gewaschen wird.

Ein Verfahren gemaR einem der vorhergehenden
Anspriche, wobeidas Trocknen oder Produktmasse
durch Trocknen der Produktmasse mit heilRer Luft
durchgefiihrt wird.

Ein Verfahren gemaR Anspruch 7, wobei die Pro-
duktmasse in einem sogenannten Wirbeltrockner
(27) getrocknet wird.

Ein Verfahren gemaR Anspruch 7 oder 8, wobei die
heil’e Luft eine Temperatur im Bereich von 100 bis
140°C hat.

Ein Verfahren gemaR Anspruch 9, wobei die Tem-
peratur der heilen Luft maximal 120°C betragt.

Ein Verfahren gemal einem der vorhergehenden
Anspriche, wobei die Maniokwurzein vor dem Ras-
peln gewaschen und zumindest teilweise geschalt
werden.

Ein Verfahren gemaR Anspruch 11, wobei das Filtrat
zum Waschen der Maniokwurzeln verwendet wird.

Ein Verfahren gemaR Anspruch 12, wobei das Filtrat
durchgesiebt wird, bevor es zum Waschen der Ma-
niokwurzeln verwendet wird, um die unerwilinschten
Bestandteile zumindest weitgehend daraus zu ent-
fernen.

Ein Verfahren gemaR einem der Anspriiche 11 bis
13, wobei das Schalen der Maniokwurzeln stattfin-
det, indem die Maniokwurzeln wahrend des Wa-
schens miteinander in Scheuerkontakt gebracht
werden.
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Ein Verfahren zum Weiterverarbeiten von Maniok zu
Starke, wobei der Maniok an einem ersten Ort zu
Maniokmehl verarbeitet wird, wobei das Maniokmehl
anschlieBend an einem zweiten Ort weiter zu Starke
verarbeitet wird, dadurch gekennzeichnet, dass
das Verarbeiten des Manioks an dem ersten Ort mit-
tels des Verfahrens geman einem der Anspriiche 1.
bis 14 stattfindet.

Eine Vorrichtung zum Gewinnen von Maniokmehl
aus Maniokwurzeln, gekennzeichnet durch Mittel
(16) zum Raspeln der Manlokwuzeln, Mittel (19) zum
Hinzufligen von Wasser zu der geraspelten Masse,
um einen Brei zu bilden, Mittel (12) zum Entfernen
von unerwilnschten Bestandteilen, zum Beispiel
Proteinen, aus dem Brei, um eine Produktmasse zu
gewinnen, und schlief3lich Mittel (27) zum Trocknen
der Produktmasse.

Eine Vorrichtung geman Anspruch 16, wobei die Mit-
tel (16) zum Raspeln der Maniokwurzeln aus rotie-
renden Zylindern (17) bestehen, die mit Sageblat-
tern (18) ausgestattet sind.

Eine Vorrichtung gemafR Anspruch 16 oder 17, wobei
den Mitteln (16) zum Raspeln der Maniokwurzeln
Mittel (15) zum In-Sticke-Schneiden der Maniok-
wurzeln vorangehen.

Eine Vorrichtung gemaR einem der Anspriiche 16
bis 18, wobei die Mittel (19) zum Hinzufligen von
Wasser zu der geraspelten Masse, um einen Brei
zu bilden, innerhalb der Vorrichtung angeordnet
sind, so dass sie im Wesentlichen gleichzeitig mit
den Mitteln (16) zum Raspeln der Maniokwurzeln
auf die Maniokwurzeln einwirken.

Eine Vorrichtung gemaR einem der Anspriche 16
bis 19, wobei die Mittel (12) zum Entfernen von un-
erwlnschten Bestandteilen aus dem Brei, um eine
Produktmasse zu gewinnen, Filtermittel aufweisen,
um den Brei zu filtern, wobei die Produktmasse der
Rest ist und das Wasser die unerwiinschten Be-
standteile als Filtrat enthalt.

Eine Vorrichtung gemafR Anspruch 20, wobei die Fil-
termittel (12) eine Filtertrommel (22) aufweisen, in
der ein Vakuum zu erzeugen ist, wobei die Filter-
trommel sich in einem Sammelbehalter (21) fir den
Brei befindet.

Eine Vorrichtung gemafR Anspruch 21, wobei die Fil-
tertrommel (22) in der Lage ist, sich zu drehen.

Eine Vorrichtung gemafl Anspruch 20, 21 oder 22,
wobei Mittel (23) verwendet werden, um dem Rest
Waschwasser zuzufihren.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

12

Eine Vorrichtung gemaR einem der Anspriiche 16
bis 23, wobei die Mittel (27) zum Trocknen der Pro-
duktmasse einen sogenannten Wirbeltrockner auf-
weisen.

Eine Vorrichtung gemaR einem der Anspriiche 16
bis 24, wobei Mittel (7) zum Waschen und zumindest
teilweisen Schalen der Maniokwurzeln vor den Mit-
teln (16) zum Raspeln der Maniokwurzeln angeord-
net sind.

Eine Vorrichtung gemaf Anspruch 25 und den An-
spruch 20 anwendend, wobei sich ein Rohr (11) zum
Zufiihren von beim Waschen der Maniokwurzeln zu
verwendendem Filtrat zwischen den Filtermitteln
(12) und den Mitteln (7) zum Waschen und zumin-
dest teilweisen Schalen der Maniokwurzeln er-
streckt.

Eine Vorrichtung gemaf Anspruch 26, wobei sich in
dem Rohr Siebmittel befinden, wobei die Siebmittel
funktionieren, um das Filtrat zu dem Zweck, die un-
erwiinschten Bestandteile zumindest weitgehend
daraus zu entfernen, durchzusieben, bevor es zum
Waschen der Maniokwurzeln verwendet wird.

Eine Vorrichtung gemafR einem der Anspriiche 25
bis 27, wobei die Mittel (7) zum Waschen und zu-
mindest teilweisen Schéalen der Maniokwurzeln so-
genannte Paddelwaschvorrichtungen (8) sind, die
mehrere Kammern aufweisen, wobei jede Kammer
saubereres Waschwasser als die vorhergehende
Kammer enthalt.

Eine Vorrichtung gemaR einem der Anspriiche 16
bis 28, wobei die verschiedenen Mittel an/in minde-
stens einem Standardcontainer montiert sind.

Eine Vorrichtung gemal Anspruch 29, wobei der
Standardcontainer mit seiner eigenen Energiever-
sorgungseinheit (5) ausgestattet ist, die mindestens
einen Generator, zum Beispiel einen Dieselgenera-
tor aufweist.

Eine Vorrichtung gemaR Anspruch 30, wobei den
Mitteln (27) zum Trocknen der Produktmasse Rest-
warme aus dem Generator (5) zugefihrt wird.

Eine Vorrichtung zum Weiterverarbeiten von Maniok
zu Starke, wobei die Vorrichtung aufweist: einen er-
sten Teil, der an einem ersten Ort angeordnet ist,
um den Maniok zu Maniokmehl zu verarbeiten, und
einen zweiten Teil, der an einem zweiten Ort ange-
ordnet ist, um das Maniokmehl weiter zu Starke zu
verarbeiten, dadurch gekennzeichnet, dass der
erste Teil der Vorrichtung aus einer Vorrichtung ge-
maf einem der Anspriiche 16 bis 31 besteht.



33.

34.
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Eine Vorrichtung gemal Anspruch 32, wobei der
zweite Teil speziell zum Verarbeiten des Maniok-
mehls angepasst ist, das mittels des Durchfiihrens
des Verfahrens gemaf einem der Anspriiche 1 bis
14 gewonnen wurde.

Maniokmehl, das mittels des Verfahrens gemaf ei-
nem der Anspriiche 1 bis 14 gewonnen wird.

Revendications

10.

Procédé d’obtention de farine de manioc a partir de
racines de manioc, caractérisé par le rapage des
racines de manioc, I'addition d’eau a la matiére ra-
pée pour former une suspension, I'élimination des
composants indésirables tels que les protéines, en-
tre autres composants, de la suspension de fagon a
obtenir une masse de produit et enfin, le séchage
de la masse de produit.

Procédé selon la revendication 1, dans lequel les
racines de manioc sont coupées en morceaux avant
ledit rApage, lesdits morceaux étant ensuite rapés.

Procédé selon la revendication 1 ou la revendication
2, dans lequel I'addition d’eau a la matiere rapée de
fagon a former une suspension a déja lieu pendant
le rApage.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel le retrait des composants
indésirables de la suspension de fagon a obtenir une
masse de produit s’effectue par filtrage de la sus-
pension, la masse de produit constituant le résidu et
I'eau contenant les composants indésirables cons-
tituant le filtrat.

Procédé selon la revendication 4, dans lequel ledit,
filtrage est réalisé au moyen d’un filtre a vide,

Procédé selon la revendication 5, dans lequel le ré-
sidu est lavé avec de I'eau propre.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel ledit séchage de la masse
de produit est réalisé en séchant la masse de produit
a l'air chaud.

Procédé selon la revendication 7, dans lequel la
masse de produit est séchée dans un séchoir dit
"vortex" (27).

Procédé selon la revendication 7 ou la revendication
8, dans lequel ledit air chaud a une température de
I'ordre de 100 a 140° C.

Procédé selon larevendication 9, dans lequel la tem-
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11.

12.

13.

14.

15.

16.

17.

18.

19.

pérature de l'air chaud est au maximum de 120° C.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel les racines de manioc sont
lavées et au moins partiellement pelées avant ledit
rapage.

Procédé selon la revendication 11, dans lequel le
filtrat est utilisé pour laver les racines de manioc.

Procédé selon la revendication 12, dans lequel le
filtrat est tamisé avant d’'étre utilisé pour le lavage
des racines de manioc de fagon a éliminer de celui-
ci les composants indésirables au moins dans une
large mesure.

Procédé selon I'une quelconque des revendications
11 a 13, dans lequel ledit pelage des racines de ma-
nioc s’effectue en placant les racines de manioc en
contact par frottement les unes avec les autres pen-
dant ledit lavage.

Procédé de raffinage de manioc en amidon, dans
lequel le manioc est transformé en farine de manioc
sur un premier site, ladite farine de manioc est en-
suite transformée encore en amidon sur un deuxié-
me site, caractérisé en ce que ladite transformation
du manioc sur ledit premier site s’effectue en utilisant
le procédé selon I'une quelconque des revendica-
tions 1 a 14.

Dispositif pour obtenir de la farine de manioc a partir
de racines de manioc, caractérisé par des moyens
(16) de rapage des racines de manioc, des moyens
(19) d’addition d’eau a la matiere rapée de fagon a
former une suspension, des moyens (12) d’élimina-
tion des composants indésirables tels que les pro-
téines de la suspension de fagon a obtenir une mas-
se de produit, enfin, des moyens (27) de séchage
de la masse de produit.

Dispositif selon la revendication 16, dans lequel les
moyens (16) de rapage des racines de manioc con-
sistent en cylindres rotatifs (17) dotés de lames de
scie (10),

Dispositif selon la revendication 16 ou la revendica-
tion 17, dans lequel les moyens (16) de rapage des
racines de manioc sont précédés de moyens (15)
de coupage en morceaux des racines de manioc.

Dispositif selon I'une quelconque des revendications
16 a 18, danslequel les moyens (19) d’addition d’eau
au manioc rapé de fagon a former une suspension
sont placées dans le dispositif de sorte qu'ils agis-
sent sur les racines de manioc de fagon substantiel-
lement simultanée avec les moyens (16) de rapage
des racines de manioc.
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Dispositif selon 'une quelconque des revendications
16 a 19, dans lequel les moyens (12) d’élimination
des composants indésirables de la suspension pour
obtenir une masse de produit comprennent des
moyens de filtrage de la suspension, la masse de
produit constituant le résidu et 'eau contenant les
composants indésirables le filtrat.

Dispositif selon la revendication 20, dans lequel les
moyens de filtrage (12) comprennent un tambour de
filtrage (22) dans lequel un vide doit étre généré,
ledit tambour de filtrage étant présent dans un ré-
servoir (21) pour la suspension.

Dispositif selon la revendication 21, dans lequel ledit
tambour de filtrage (22) peut tourner.

Dispositif selon la revendication 20, la revendication
21 ou la revendication 22, dans lequel les moyens
(23) sont utilisés pour fournir de I'eau de lavage au
résidu.

Dispositif selon quelconque des revendications 16
a 23, dans lequel les moyens (27) de séchage de la
masse de produit comprennent, un séchoir dit "vor-
tex".

Dispositif selon 'une quelconque des revendications
16 a 24, dans lequel les moyens (7) de lavage et au
moins partiellement de pelage des racines de ma-
nioc sont disposés avant les moyens (16) de rapage
des racines de manioc.

Dispositif selon la revendication 25 et appliquant la
revendication 20, dans lequel un tuyau (11) pour
fournir le filtrat a utiliser dans le lavage des racines
de manioc s’étend entre les moyens de filtrage (12)
etles moyens (7) de lavage et au moins partiellement
de pelage des racines de manioc.

Dispositif selon la revendication 26, dans lequel des
moyens de tamisage sont présents dans le tuyau,
lesdits moyens de fonctionnant de fagon a tamiser
le filtrat afin d’éliminer de celui-ci les composants
indésirables au moins dans une large mesure avant
qu’il soit utilisé pour le des racines de manioc.

Dispositif selon 'une quelconque des revendications
25 a 27, dans lequel les moyens (7) de lavage et an
moins partiellement de pelage des racines de ma-
nioc sont des laveurs a spatules (8) comprenant de
multiples compartiments, chaque compartiment
contenant de I'eau de lavage plus propre que celle
du compartiment précédent.

Dispositif selon 'une quelconque des revendications
16 a 28, dans lequel les divers moyens sont montés
sur/dans au moins un conteneur standard.
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30.

31.

32.

33.

34.
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Dispositif selon la revendication 29, dans lequel le
conteneur standard est équipé de sa propre unité
d’alimentation en énergie (5) qui comprend au moins
un générateur tel qu’un générateur diesel.

Dispositif selon la revendication 30, dans lequel la
chaleur résiduelle du générateur (5) est fournie aux
moyens (27) de séchage de la masse de produit.

Dispositif de raffinage du manioc en amidon, ledit
dispositif comprenant une premiére partie disposée
sur un premier site de transformation du manioc en
farine de manioc et une deuxiéme partie disposée
sur un deuxiéme site pour transformer encore la fa-
rine de manioc en amidon, caractérisé en ce que
la premiére partie du dispositif consiste en un dispo-
sitif selon I'une quelconque des revendications 16 a
31.

Dispositif selon la revendication 32, dans lequel la
deuxieme partie est spécifiquement adaptée pour
transformer la farine de manioc qui a été obtenue en
réalisant le procédé selon 'une quelconque des re-
vendications 1 a 14.

Farine de manioc obtenue en utilisant le procédé
selon I'une quelconque des revendications 1 a 14.
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