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@ Method for removing gasifiable solid or liquid materials from a heat-withstanding carrier in a whirl-bed, and equipment

used thereby.
@ There is described a method for removing gasifiable
solid or liquid materials from a heat-withstanding carrier {12)
in a whirl-bed (4), which comprises providing in and directly
above the whiri-bed conditions whereby those materiais
caused to be gasified in the whirl-bed, due to the tempera-
ture developed therein, are ignited on the whirl-bed surface.
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This invention relates to a method for removing
gasifiable solid or liquid materials from a heat-withstanding car-
rier in a whirl-bed, and to the equipement used thereby.

It is known to clean metal parts which are coated
with paint or plastic material, by dipping such parts in a heated
whirl-bed. There occurs thereby pyrolysis of the gasifiable por-
tion from the materials to be removed, notably paint or plas-
tic material,

The resulting gases reach the whirl-bed surface
and then together with lighter materials which are carried along
with the gases, have to be treated, possibly purified in a sepa-
rating device, to prevent or at least minimize polluting the en-
vironment, This means not only a substantial additional device,
but also a continuous monitoring of the progress of the separation
process and the purifying rate of those gases released to the
outside.

The invention also relates to an equipment parti-
cularly intended for the working of said method and actually in
such conditions which allow a faster and more thorough cleaning
of what has been called hereinbefore a heat-withstanding carrier,
Actually it is in most cases a matter of metal parts which are
completely coated with paint or plastic material, or which bear
traces thereof. The most varied "carriers" may then also be trea-
ted in such a whirl-bed.

To make the invention object possible, there are
provided in and directly above said whirl-bed, conditions where-

by the materials brought to gasification in the whirl-bed, as
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a result of the temperatures generated therein, are caused to
ignite on t.he whirl-bed surface.

Still according to the invention, the equipment
for the working of this method which makes use of a vat wherein
the carriers to be treated are located in a heated whirl-bed
comprised of granulate grains, has for characteristic that said
granulate grains are divided into at least two layers, namely
a lowermost layer inert granulate grains wherein a gas-air mixture
will be blown, and above said latter layer, there is provided
a layer granulate grains which form with the igniting of the gas-
air mixture, the whirl-bed proper.

According to a particular embodiment of the inven-
tion, perforated pipes are present in said inert granulate grains,
to let the gas-air mixture therein.

A detail of the invention lies in a post-combustion
chamber connecting fo said wvat, in which chamber lines for fee-
ding secundary air open, and at least in said combustion chamber,
a pilot flame is provided for igniting the gas-air mixture which
escapes on the whirl-bed surface.

Other details and advantages of the invention will
stand out from the following description, given by way of non
limitative example and with reference to the accompanying dra-
wing.

The single figure is a diagrammatic showing, par-
tly in a vertical section, of an equipment according to the inven-
tion.

The equipment is comprised of a wvat, shown gene-
rally in 1, with two upstanding wall 2 and a bottom wall 3, The
vat 1 is filled with heat-withstanding granulate grains, such as
for example quartz sand or aluminum oxide or similar, This forms
the whirl-bed 4 proper. Possible sizes of the material the
whirl-bed proper is comprised of, lie for example between 200

and 300 microns.
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Underneath on the bottom wall 3, there is pro-
vided a la;yer inert granulates 5 wherein at least one, but prefe-
rably a plurality of pipes 6 are present for blowing the gas-air
mixture into the whirl-bed 4. The layer inert granulates 5 is
a layer which is mainly comprised for example of gravel, baked-
clay mouldings or other fire-proof materials the sizes of which
are larger than the sizes of that material which comprises the
whirl-bed proper. The layer inert granulates completely surrounds
the pipes 6, and due to the specific weight and larger diameter
of that material the inert layer is made of, said layer is never
brought into motion, so that wear of said pipes is not to be ex-
pected. The ideal area for flame-forming lies in that area exac-
tly above the dashed line between the whirl-bed proper 4 and
the layer inert granulates 5, while the very hot gases insure
forming of the above-lying fluidized whirl-bed.

The inert granulate layer 5 forms a cold bounda-
ry layer relative to the whirl-bed 4. As moreover the air speed
in the boundary area between the whirl-bed 4 and layer 5 is
faster than the air speed in the whirl-bed proper, said boundary
layer has all the advantages of the conventional and known flash-
back apparatus. This results in the flame being fixed inside the
whirl-bed a short distance above the inert granulate layer 5.

Gas supply occurs through a 1line 7, while air
is fed through line 8 and reaches the pipes 6 as primary air
together with the gases, through the gas-air pipe 9. Secundary
air reaches the equipment through a set lines 10, The lines 10
open above said whirl-bed 4 into a post-combustion chamber 11,
which has a larger size relative to vat 1. _

Due to the low speed of the gas-air mixture
through the whirl-bed, the main flame is fixed over the whole
whirl-bed surface area. Consequently the gas mixture can bring
the whirl-bed faster to the required temperature (generally

650°C). This is due to the outstanding heat-transfer in the
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whirl-bed proper and the contact between the flame and the flui-
dized grai'ns in said whirl-bed. The whirl-bed temperature is
adjustable by means of an automatic temperature regulator which
adjusts accordingly the gas f{low-rate.

On the whirl-bed surface, inside the post-combus-
tion chamber 11, the pyrolysis gases generated by the combus-
tion of the paint or plastic remains present on the surface of
those metal parts which have been dipped in the whirl-bed,
are ignited.

In the diagrammatic drawing, the metal parts
which are being treated in the whirl-bed, are outlined by a
single component 12. Said component 12 fulfills the definition of
the "carrier" as described hereinabove.

It is clear that in a whirl-bed according to the
invention, a large number heat-withstanding carriers, for example
metal parts, may be treated. The workpieces to be treated are
brought from the top into the whirl-bed, with or without making
use of a supporting frame o©r basket. Due to the very rational
whirl-bed temperature, the workpieces treated therein are not
distorted and there is obtained an accurate temperature control
over the whole whirl-bed volume. The gasification of the material
to be removed on the workpiece occurs inside the whirl-bed.
The pyrolysis gases rise through the whirl-bed to the surface
thereof. The pyrolysis gases mix in the whirl-bed with the gas-
air mixture, in such a way that a homogeneous mixture of gas,
air and pyrolysis gases is ignited on the whirl-bed surface. Abo-
ve said whirl-bed and during the whole operation time, a pilot
flame 13 is present. Said pilot flame burns continuously, indepen-
dently of the presence of pyrolysis gases. Above said whirl-bed
there is provided the post-combustion chamber 11 wherein a post-
combustion is made possible by tangentially feeding secundary
combustion air.

The actual cleaning of the metal parts inside the

whirl-bed occurs as a matter of fact in two phases. On the one
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hand, there is pyrolysis of the gasifiable portion of those mate-
rials whic;h adhere to the (metal or plastic) workpieces, and
on the other hand the workpieces 12 to be treated are also de-
prived of non-gasifiable materials due to the mildly scouring ac-
tion of that medium the whirl-bed 4 is comprised of. Due to
such combined cleaning method, the workpieces being treated are
cleaned in a very short time.

The most clear advantages of the methods and
of the equipment being used thereby are as follows:

1°) The continuous presence of a gas flame above
the whirl-bed is a very prominent feature of the method and
equipment according to the invention. As the power is fed at
the top to the whirl-bed, the heating time is independent from
the bed surface area. The method according to the invention is
thus to be used with whirl-beds independently from the whirl-
bed surface area. The gas mixture can bring the whirl-bed fast
to a high temperature by the flame contact with the fluidized
granulates, As the pyrolyisis gases always have to pass the fla-
me front above the whirl-bed, such gases are ignited and comple-
tely burned (1200°C). Smoke gases are generated notably by the
above-mentioned pyrolysis and such gases are made completely
harmless in the post-combustion chamber 11. The combustion heat
from the pyrolysis gases is recovered as such combustion occurs
in the surface of the whirl-bed, which means a substantial energy
saving.

2°) The power supply is proportional to the air
flow-rate., As the starting time shortens with a larger air flow-
rate, larger granulates may be wused in the whirl-bed. Coarser
granulates are easier to calibrate, in such a way that dust-for-
ming by elutriation is avoided. The equipment according to the
invention may thereby remain continuously open at the top for
visual control or check. With the use of coarser granulates and

a larger air flow-rate, the heat transfer and the diameter of
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the whirl-bed are increased. Due to the more turbulent whirl-
bed, the \;vorkpieces treated therein are cleaned faster.

It must be understood that the invention is in
no way limited to the above embodiments and that many changes
may be brought therein without departing from the scope of the

invention as defined by the appended claims.
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CLAIMS

1. Method for removing gasifiable solid or liquid
materials from a heat-withstanding carrier in a whirl-bed, which
comprises providing in and directly above the whirl-bed condi-
tions whereby those materials caused to be gasified in the
whirl-bed, due to the temperature developed therein, are ignited
on the whirl-bed surface.

2. Equipment for the working of the method as
defined in claim 1, whereby use is made of a wvat wherein the
carriers to be treated (12) are arranged in a heated whirl-bed
comprised of granulate grains, in which said granulate grains
are divided into at least two layers, namely a lowermost layer
inert granulate grains (5), wherein a gas-air mixture is blown,
and thereabove a layer granulate grains, which form with the
igniting of the gas-air mixture, the whirl-bed (4) proper.

3. Equipment as defined in claim 2, in which in
said inert granulate grains (5), perforated pipes (6) are pre-
sent for letting the gas-air mixture therein,

4, Equipment as defined in either one of claims
2 and 3, in which said wvat is connected at the top, to a post-
combustion chamber (11) wherein lines (10) are provided for fee-
ding tangentially secundary air,

5. Equipment as defined in any one of claims 2
to 4, in which in said post-combustion chamber (11), at least
one pilot flame (13) is provided for igniting that gas-air mixture
which escapes on the whirl-bed surface.

6. Equipment as defined in any one of claims 2
to 5, in which said inert granulate grains (5) have sizes and
a specific weight whereby said grains are not brought into mo-
tion by the circulation between said granulate grains of said gas-

air mixture.
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