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Description

[0001] The present invention concerns a method for
gasifying organic material, more particularly for gasify-
ing organic material in a liquid or solid state, such as for
example heavy fuel oil, vegetable oils, glycerol, bitu-
men, but also wood, straw, plastic and the like.

[0002] Methods for what is called thermal gasifying of
organic material are already known, whereby the organ-
ic material is supplied into a device and is transformed
into gas under the influence of heat.

[0003] A disadvantage of such a known method for
gasifying organic material is that the obtained gas
leaves the device at a high gas temperature, such that
a large part of the heat energy from the device is lost,
so that relatively much new energy always has to be
supplied into the device in order to maintain a sufficiently
high temperature.

[0004] Working at a low temperature is not possible
either, as tar compounds may be created in that case
as a result of the polymerization of different products in
the gasified organic material.

[0005] The present invention aims to remedy the
above-mentioned and other disadvantages.

[0006] To this end, the invention concerns a method'
for gasifying organic material in a reactor in which par-
ticles are provided, made of a material having a large
thermal capacity, whereby this method consists of gas-
ifying the organic material by means of heating in a gas-
ification chamber in the reactor; of letting a gas flow
through the reactor, from an inlet to an outlet; of letting
the particles circulate through the reactor, in counterflow
with the above-mentioned gas; and of collecting the gas-
ified organic material at the above-mentioned outlet.
[0007] An advantage of the method according to the
invention is that, by letting a heat-carrying material cir-
culate through the reactor, a large part of the heat in the
gasified organic material can be given to the heat-car-
rying material, before the gasified organic material
leaves the reactor, as a result of which this heat stays
in the reactor and as a result of which, as a conse-
quence, less energy will have to be consumed in order
to maintain the temperature in the reactor at level.
[0008] The present invention also concerns a device
which can be applied for gasifying organic material and
which mainly consists of a reactor with an inlet for gas
and an outlet for the gasified organic material, which re-
actor is filled with particles made of a material having a
large thermal capacity, whereby the reactor is equipped
with a circulation circuit for the above-mentioned parti-
cles, in counterflow in relation to the above-mentioned
gas, more particularly in the direction of the above-men-
tioned outlet to the inlet and whereby, between the inlet
and the outlet, a gasification chamber is provided in the
reactor.

[0009] In order to better explain the characteristics of
the present invention, the following preferred embodi-
ment of a method and a device according to the inven-
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tion for gasifying organic material is given as an example
only without being limitative in any way, with reference
to the accompanying drawings, in which:

figure 1 schematically represents a section of a de-
vice according to the invention;

figure 2 represents a section according to line Il-lI
in figure 1;

figure 3 is a graph representing the temperature
profile in the reactor.

[0010] Figures 1 and 2 representadevice 1 according
to the invention which mainly consists of a reactor 2.
[0011] Said reactor 2 in this case consists of a vertical
housing 3 which is formed of a cylindrical jacket 4 sealed
on both ends, preferably in an air-tight manner, by a bot-
tom 5 on the one hand and a cover plate 6 on the other
hand.

[0012] The reactor is provided with an inlet 7 and an
outlet 8, which are each formed of a pipe, 9 and 10 re-
spectively, which are each connected to the reactor 2 at
an opposite far end of the device 1 through openings
11-12 in the housing 3 of the reactor 2.

[0013] At the height of the inlet 7, a compartment 13
is provided in the reactor 2 which is limited by a side wall
14 which partly coincides with the jacket 4 of the reactor
2, more particularly at the place of the inlet 7 itself and
through a plate 15 with perforations 16, which plate 15
rests on the above-mentioned side wall 14.

[0014] In the reactor 2 is further provided a gasifica-
tion chamber 17 which is limited by a vertical side wall
18 which partly coincides with the above-mentioned
housing 3, whereby a passage 19 is provided in the
housing 3 through which an injection pipe 20 opens in
the gasification chamber 17. The gasification chamber
17 is limited at the top side by a second plate 21 with
perforations 22.

[0015] Againstthe reactor 2 is placed a pipe 23, which
is connected via two openings 24-25 on both its far ends
to the bottom side and the top side of the reactor 2 re-
spectively.

[0016] The reactor 2 according to the invention is filled
with particles 26 of a material which is preferably heat-
resistant and has a high thermal capacity, such as ce-
ramics, gravel, aluminium oxide or the like, whereby the
dimensions of the particles 26 are at least somewhat
larger than the cross section of the above-mentioned
perforations 16 and 22, and whereby the particles 26
may have any shape whatsoever.

[0017] Inthe pipe 23 is provided a means of transport
27 which is schematically represented by means of a
dashed line in figure 1, which makes it possible to move
the above-mentioned particles 26 through the above-
mentioned pipe 23 from the lower opening 24 to the top
opening 25, in order to form a circulation circuit whereby
the particles 26 are continuously circulated through the
reactor 2.

[0018] Asameans of transport 27 can be used known
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means, such as for example a bucket elevator, a con-
veyor belt or the like, whereby the means of transport
27 for the drive is provided with a motor 28.

[0019] A method according to the invention for gasi-
fying organic material 29 is simple and as follows.
[0020] The organic material 29 to be gasified is pro-
vided in the gasification chamber 17 via the injection
pipe 20. At this position in the reactor 2 the temperature
is for example 1570° Kelvin (K), whereby the organic
material to be gasified is cracked in order to form gases.
[0021] The formed gases ascend through the perfo-
rations 22 in the above-mentioned second plate 21 and
subsequently between the particles 26 in the reactor 2
towards the outlet 8.

[0022] It is clear that, as the gases ascend, the tem-
perature of these gases will drop as the gases come
closer to the outlet 8 of the reactor 2, since the gases
near the outlet 8 come into contact with relatively cold
particles 26 which are supplied from the pipe 23 at the
top of the reactor 2 and which circulate through the re-
actor 2 in counterflow with the gases.

[0023] In order to maintain the temperature in the re-
actor 2, the organic material 29 to be gasified is partially
burnt; to this end, oxygen is provided in the reactor 2 in
the shape of air, vapour or the like.

[0024] The air or the like is supplied in this case at
ambient temperature, at the bottom of the reactor 2 via
the inlet 7, and ascends in the reactor 2 to the gasifica-
tion chamber 17, where the oxygen is consumed to par-
tially burn the organic material 29.

[0025] While the air or the like ascends, it is heated
by the relatively hot particles 26 that drop via the gasi-
fication chamber 17 through the reactor 2, as a result of
which air or the like is heated up to a relatively high tem-
perature before reaching the gasification chamber 17.
[0026] When heating up the air or the like, the parti-
cles 26 will preferably give the thermal energy, which
was stored above the gasification chamber 17, entirely
to the air, after which the particles 26 can be carried up
to the top of the reactor 2, where they are heated again
by the gasified organic material.

[0027] By adjusting the circulation flow of the particles
26, the flow of the organic material to be gasified, the
amount of oxygen and the flow and/or the temperature
of the air or the like, a stationary heat profile, as repre-
sented in figure 3, can be obtained while the reactor 2
is working, whereby organic material 29 can be gasified
in an efficient manner. The use of large particles 26 re-
sults in smaller load losses over the reactor 2, such that
a larger flow of air and gases can be used than when
using smaller particles 26.

[0028] Figure 3 is a curve | which represents the
above-mentioned stationary temperature profile in the
reactor 2, whereby the point A represents the tempera-
ture at the inlet 7; point B represents the temperature at
the gasification chamber 17; and point C represents the
temperature at the outlet 8 of the reactor 2.

[0029] The lower part of the curve | shows how the
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temperature in the reactor 2 rises from the inlet 7 to the
gasification chamber 17, which corresponds to the heat-
ing of the air or the like.

[0030] The top part of the curve | shows how the tem-
perature in the reactor 2 drops from the gasification
chamber 17 towards the outlet 8, which corresponds to
the absorption of the thermal energy from the formed
gas by the particles 26.

[0031] The difference between the temperature in po-
sition A and the temperature in position C, indicated by
AX, is a measure for the loss of thermal energy in the
reactor 2, to the exception of heat losses via the housing
3 of the reactor 2 or via the pipe 23, which loss AX, when
applying a method according to the invention, is smaller
than when applying a known method for gasifying or-
ganic material.

[0032] Of course, itis possible to add a catalyst to the
particles 26 which makes it possibly to crack certain or-
ganic bonds, such as tar, ammonia or the like, in a cat-
alytic manner. Examples of such catalysts are dolomite
or limestone in what is called a calcined form, nickelif-
erous or ferriferous catalysts and charcoal.

[0033] An advantage of such catalysts is that, in the
gasified organic material at the outlet 8 of the reactor 2,
the amount of for example ammonia can be restricted,
as a result of which the gasified organic material can be
used in a combustion engine without giving rise to the
formation of for example large amounts of nitrogen ox-
ides which are formed during the combustion of ammo-
nia and which are harmful to mankind and the environ-
ment.

[0034] When using for example nickeliferous cata-
lysts, it is known to also mix a capture material among
the particles 26, which capture material makes it possi-
ble to absorb possible chlorine or sulphurous fumes,
which may extend the life of the used nickeliferous cat-
alyst considerably, as chlorine and sulphur are poison-
ous to such catalysts.

[0035] The used capture material should in that case
be regularly removed from the particles 26 and be re-
placed by new or regenerated capture material, since it
becomes saturated with sulphur or chlorine after a while
and thus loses its operating function.

[0036] It should be noted that the above-described
device according to the invention can also be made with
several gasification chambers 17, which are either or not
provided with a separate inlet 7 for oxygen and/or with
a separate recirculation circuit.

[0037] Also the orientation of the reactor 2 can be al-
tered. It must not necessarily be positioned vertically,
but it can also be placed slantingly or even horizontally,
whereby extra facilities will have to be provided in the
latter case in order to obtain a good flow of air, gas and
particles.

[0038] Further, it should be noted that the temperature
in the reactor 2 must not necessarily be maintained by
a partial combustion of the organic material to be gasi-
fied. Naturally, it is also possible to provide other heat
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sources to this end for heating the organic material in
the gasification chamber. Thus, for example, heat can
be generated in an electric manner by means of for ex-
ample induction, or in a physical manner, by means of
for example friction.

[0039] In the latter two cases, it is preferred that no
oxygen is supplied to the reactor, but an inert gas, such
as nitrogen gas or the like, in order to avoid a partial
combustion of the organic material to be gasified.
[0040] The presentininventionis by no means limited
to the above-described embodiment represented in the
accompanying drawings; on the contrary, such a meth-
od and device according to the invention for gasifying
organic material can be made in all sorts of variants
while still remaining within the scope of the invention.

Claims

1. Method for gasifying organic material in a reactor
(2) in which particles (26) are provided, made of a
material with a large thermal capacity, character-
ised in that this method consists of gasifying the
organic material by means of heating in a gasifica-
tion chamber (17) in the reactor (2); of letting a gas
flow through the reactor (2), from an inlet (7) to an
outlet (8); of letting the particles (26) circulate
through the reactor (2), in counterflow with the
above-mentioned gas; and of collecting the gasified
organic material at the above-mentioned outlet (8).

2. Method according to claim 1, characterised in that
a gas is supplied to the device (1) on one far end of
the reactor (2), whereas the gasified organic mate-
rial is collected on the opposite far end, and in that
the organic material to be gasified is supplied to the
reactor (2) between both far ends.

3. Method according to claim 1, characterised in that
particles (26) are discharged on one far end of the
reactor (2) and in that these particles (26) are then
brought back into the reactor (2) on the other far
end of the reactor (2).

4. Method according to claim 2, characterised in that
the above-mentioned gas comprises oxygen in or-
der to realise a partial combustion of the organic
material (29) to be gasified in order to maintain a
desired temperature in the reactor (2).

5. Method according to any one of the preceding
claims, characterised in that the temperature pro-
file in the reactor (2) is kept practically constant.

6. Method according to claim 5, characterised in that
the temperature in the reactor (2) is adjusted by the
gas flow through the reactor (2).
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7.

10.

1.

12.

13.

14.

Method according to claim 5, characterised in that
the temperature in the reactor (2) is adjusted by the
circulation speed of the above-mentioned particles
(26).

Method according to claims 4 and 5, characterised
in that the temperature in the reactor (2) is adjusted
on the basis of an amount of gas which is supplied
to the reactor (2).

Method according to claim 1, characterised in that
a catalystis added to the particles (26) which makes
it possible to crack organic material in a catalytic
manner.

Method according to claim 9, characterised in that
a capture material is added to the particles (26)
which protects the used catalyst against catalyst
poisons.

Device which can be applied for gasifying organic
material by means of a method according to any
one of the preceding claims, which device (1) main-
ly consists of a reactor (2) with an inlet (7) for gas
and an outlet (8) for the gasified organic material,
which reactor (2) is filled with particles (26) made of
a material having a large thermal capacity, charac-
terised in that the reactor (2) is equipped with a
circulation circuit for the above-mentioned particles
(26) in counterflow with regard to the above-men-
tioned gas, more particularly in the direction of the
above-mentioned outlet (8) towards the inlet (7),
and in that, between the inlet (7) and the outlet (8),
a gasification chamber (17) is provided in the reac-
tor (2).

Device according to claim 11, characterised in that
the inlet (7) and the outlet (8) are situated on oppo-
site far ends of the reactor (2).

Device according to claim 11, characterised in that
the circulation circuit is mainly formed of a reactor
(2) and a pipe (23) which is connected, via two
openings (24-25) on both its far ends, to both far
ends of the reactor (2), and in that a means of trans-
port (27) is provided in the pipe (23) which makes
it possible to move the above-mentioned particles
(26) through the pipe (23).

Device according to claim 13, characterised in
that the means of transport (27) is made in the
shape of what is called a bucket elevator.
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