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(57) Abrége/Abstract:

The aim of the invention Is to create a material which Is used to retain polyhalogenated compounds and which avoids the
disadvantages of both activated carbon and polyolefins. To this end, the material used to retain polyhalogenated compounds
consists of a filler material which Is suitable for adsorbing polyhalogenated compounds, and a polyolefin matrix in which said

filler material Is fully integrated and enclosed.
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ABSTRACT

It is the object of the invention to provide a material
for retaining polyhalogenated compounds, the material avoiding
the drawbacks of activated carbon and polyolefins. The object
is accomplished by the use of a material for retaining
polyhalogenated compounds, having a filler, which is suitable
for adsorbing polyvhalogenated compounds, and a polyolefin

matrix, into which the material is completely incorporated and

enclosed.
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USE OF A MATERIAL AND A METHOD FOR RETAINING POLYHALOGENATED

COMPOUNDS

[0001] The present invention relates to a use of a material for
retaining polyhalogenated compounds, comprising a filler and a
polyolefin matrix, into which the filler 1s completely
incorporated and enclosed, in accordance with the first claim,
and a method for retaining polyvhalogenated compounds, 1n
accordance with the eleventh claim.

[0002] Polyvhalogenated compounds include polychlorinated dibenzo-
p-dioxines and dibenzofurans (PCDD/F), which form in burning
processes, as well as in incineration processes, and are
carried off with the waste gas. Because of the toxicity of
these compounds, lawmakers in the Federal Republic of Germany
decreed a limit for the emission of the compounds from
incineration facilities of 0.1 Ng TEQ/Nm’ (TEQ = Toxicity
EQuivalent) in the 17" Federal Emissions Protection Ordinance
(17. BImSchV). It is now known that this limit for PCDD/F in
burner gas cannot be met solely through the optimization of the

burning conditions. The concentration of PCDD/F in the burner
gas must therefore be reduced below the prescribed limit with
an additional flue-gas purification following the burning

process.
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[0003]

[0004]

[0005]
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With modern technology, PCDD/F compounds are removed as
early as possible in the flue-gas-purification process 1in
incineration facilities. This is effected immediately after
the incineration, in the dust-laden burner gas (crude gas) with
the use of special catalysts and at high temperatures, or on
the fabric filter used as the dusting machine with the use of
an additive (entrained-bed process), or with a catalyst
integrated into the fabric filter (REMEDIA method from Gore).
In the course of normal operation, all of these methods result
in PCDD/F concentrations in the burner gas that are well below
the legal emission limit value of 0.1 Ng TEQ PCDD/F/Nm’. No
additional equipment is required for separating out the PCDD/F
in the further burner gas path. Downstream, additional flue-
gas-purification stages (e.g. wet-washing systems) are only
subjected to small quantities of PCDD/F.

In addition to the above-described flue-gas-purification
methods, it is advantageous to employ methods 1n combination
with burner-gas-purification systems that are disposed
downstream in the burner-gas flow, and contain components that

adsorb or absorb polyhalogenated compounds.
One use of activated carbon for retaining harmful

substances is known from Thomas Loser’s publication, “Einsatz

von Aktivkohlen zur PCDD/F-Minderung [The Use of Activated
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Carbon for Reducing PCDD/F],” Abfallwirtschéftsjournal [Waste
Management Journal] 4 (1992), No. 11, pp. 893 - 902. This
article emphasizes the noteworthy suitability of activated
carbon for retaining mercury and chlororganic compounds 1n
flue-gas purification. This means, however, that, 1n the laden
state, the activated carbon is heavily contaminated with
mercury, and accordingly must be disposed of 1n a costly
manner. The Applicant’s own experiments have shown that the
use of activated carbon in wet-washing systems leads to large
amounts of impurities 1n the washing water, for example because
of dust, and necessitates the use of additional filters.

[0006] It is generally known that the adsorption bonding of
PCDD/F to carbon (C) in particular is so strong that a
desorption of adsorbed PCDD/F'’s can virtually be ruled out at
the temperatures present in the wet-washing systems, 1.e., a
maximum of 100°C.

[0007] DE 44 25 658 C1l discloses a method for retaining
polvhalogenated compounds, in which a waste gas 1s conducted
through a fixed bed with filler bodies comprising a polyolefin,
such as polypropylene (PP). 1In this instance, 1t 1s notable
that PP is especially suitable as an absorption material for

PCDD/F retention from a flue gas, whereas polyolefins do not

absorb mercury, so 1t must be removed separately. The
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particles of the fixed bed, in contrast, can be regenerated
through a desorption of the absorbed polyhalogenated compounds.

[0008] Especially in incineration facilities employing wet-
washing systems, PP is usually used as a material (e.g. as a
filler material or drip precipitator), but a problem associated
with this is that the PCDD/F content in the flue gas varies as
a function of the operating state. In the worst-case scenario,
a portion of the PCDD/F that has been incorporated into the
wet-washing system in small concentrations 1s absorbed into the
PP and concentrated. In non-standard operation (startup and
shutdown times, malfunctions), significantly increased PCDD/F
concentrations in the flue gas are to be expected. This leads
to a severe PCDD/F contamination of the PP components, and
means that, after an extended operating period of the wet-
washing systems, the PCDD/F are so strongly concentrated in the
PP that even small changes to the operating state, for example
temperature fluctuations, cause a PCDD/F desorption. The
PCDD/F from the flue gas is not irreversibly fixed in the PP;
instead, an absorption/desorption equilibrium that is heavily
dependent on the temperature and the PCDD/F concentration
exists.

(0009] Basically, the desorption of PCDD/F from the PP also takes

place in a purification system that includes a fixed bed of PP
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shaped bodies; a gas that is to be purified flows through the
bed in a dry state, without condensation or the addition of a
fluid.

[0010] Low-chlorinated PCDD/F’s are likely to be desorbed from
the PP, and therefore may cause the permissible TEQ value to be
exceeded. Depending on the operating state, the TEQ value 1in
the waste gas can even increase as the gas flows through the
wet-washing system. Therefore, these systems either must be
equipped with an additional aggregate for separating out
PCDD/F’'s at the end of the flue-gas-purification path (“police
filters”), or the release of PCDD/F’s from the wet-washing
system must be prevented.

[0011] In this connection, refer to the juxtaposition of two
methods in WO 98/41310; ih one method, fine carbon particles (C
particles) are added to the wash water of a wet-washing system,
while in the other method, surfactants are added. In both
methods, these additives remove the PCDD/F from the flue gas,
thereby effecting a reliable reduction of the PCDD/F
concentration in the waste gas. These methods, however,
require additional metering and capturing devices;'in other
words, they intervene in the process in a complicated manner,
and may have a detrimental effect on the properties of the wet-
washing system by causing sludge or foam formation.
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Furthermore, in both methods, if the drip precipitation
following the wet-washing system is inadequate, 1t cannot be
ruled out that fine particles (C particles or aerosol droplets)
containing concentrated PCDD/F will be incorporated into the
waste-gas flow and emitted.

[0012] In view of the above description, it is the object of the
invention to propose a material for retalning polyhalogenated
compounds, and a method that employs this polyolefin-based
material, in the example for retaining PCDD/F’s, the method
avoiding the cited drawbacks of activated carbon and
polyolefins.

[0013] The object is accomplished by the use of a material having
a filler, which is suitable for adsorbing polyhalogenated
compounds and is thereby completely i1ncorporated i1nto and
enclosed in a matrix comprising a polyolefin, preferably
polypropylene (PP) (filler-doped polyolefin). The filler 1is
preferably in particle, granulate or powder form, and 1s quasil-
homogeneous, that is, uniformly incorporated and distributed
through the volume of the polyolefin matrix, with the filler
and the matrix, which are present as components, forming the
material. Ideally, each individual filler particle 1is
completely surrounded by the matrix, so the polyolefin material

ideally constitutes the entire surface of the components.
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[0014] In accordance with the invention (claims 1 and 11), a
complete incorporation is understood to mean the technically
most complete possible incorporation, enclosure and covering of
the filler by the polyolefin under economical conditions,
preferably between 80 and 100%. At least the majority of the
harmful substances should diffuse through the polyolefin matrix
to the filler. With regard to the polyolefin covering the
filler, it must be pointed out that the material must be
produced and used in large quantities. Absolutely complete
coverage is not possible with corresponding, suitable large-
scale production methods, although complete coverage 1s
achieved on a laboratory scale. In the incorporation of filler
particles into polyolefin through the aforementioned large-
scale methods, it has happened repeatedly that surface regions
of the activated carbon are not covered with polyolefins. On
paper, such material may produce a streak comprising filler
dust. This type of material is, however, suitable for the
purposes of the invention.

[0015] It is advantageous that not only the superior properties
of polyolefins, namely their mechanical and chemical stability
and the absorption of PCDD/F’s, are assured, but an undesired
desorption of the PCDD/F’s from the material is extensively

avoided. This is particularly apparent when the adsorption or

#477048 7 Atty Dkt. 31775-191299 - NNK




CA 02438514 2003-08-14

WO 02/064235 PCT/EP02/01531

absorption capability of the fillers is greater than that of
the polyolefin matrix. For this reason, it is not desirable
for the absorption material to be regenerated through a
desorption of the polyhalogenated compounds. Consequently, for
the material to be disposed of through incineration with few
problems, and thus at low cost, its constitution must be such
that all removed substances are destroyed in the incineration
process. The removal of certain problematic substances, such
as mercury, is undesired and should be extensively precluded.

[0016] Because polvhalogenated compounds diffuse well into
polyolefins and are uniformly incorporated, i.e., absorbed,
into the volume, the particles of the filler, which are not in
direct contact with the waste gas to be purified or the washing
fluid, are accessible for an absorption or adsorption of
polyhalogenated compounds.

[0017] In the process, the property of polyolefins 1in general,
and PP in particular, as a diffusion block for mercury 1is
utilized to advantage to avoid loading mercury in the filler
incorporated into the matrix. The adsorption capacity of the
filler is therefore retained exclusively for loading with
polvhalogenated compounds.

[0018] Substances that contain carbon are the preferred filler

material. As mentioned at the outset, the adsorption bonding
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of halogenated compounds, especially of PCDD/F to carbon (C),
is especially strong. Therefore, activated carbon, soot or
finely ground hearth-furnace coke is especially well suited as
a filler particle in a polyolefin matrix.

[0019] Particularly in the use of carbon as a filler, the
incorporation of a filler into a polyolefin matrix
advantageously reduces the formation of dust from carbon
components, and therefore considerably reduces the tendency
toward contamination mentioned at the outset.

[0020] A number of components of a purification system can be
produced from the polyolefin doped in this manner. It 1is
practically of no consequence whether the purification system
is a wet-washing system or one in which the gas to be purified
is purified in a dry state, that is, without condensation or
the addition of a fluid. A classic area of application for the
filler-doped polyolefin is the conventional filler bodies of a
bed material in the fixed bed, which can easily be produced
from the filler-doped polyolefin instead of from polyolefin,
without additional changes. As an alternative, other filler
bodies can be produced from filler-doped polyolefin; these have
a large specific surface area and a small maximum material
thickness, and the entire surface is conducive to being flowed

past. Examples include fabric mats, fibers, chips, strips,
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granular materials or molded parts produced through injection
molding.

[0021] Other components, such as the drip precipitator, pipe
cladding or other structural elements of a wet-washing system
that come into direct contact with the burner gas or the wash
water, also represent a field of application for the doped PP.

The components that were previously produced from PP can
advantageously be replaced with components produced from doped
PP without fundamental structural changes being made to the
wet -washing system. These components also include retaining
elements or containers for the filler bodies that permit a
flow-through of gas.

[0022] In the use of the filler-doped polyolefin, 1t 1s
essentially irrelevant whether the use takes place in a wet-
washing system or in a purification system that includes a
fixed bed of shaped bodies and can be flowed through by gas 1in
a dry state, without condensation and without the addition of a
fluid.

[0023] An injection-molding method, among others, 1s suitable for
producing components from the filler-doped polyolefin. A dual
screw-type extruder, among others, is suitable for mixing the

filler with the matrix material. The proposed mixXing process
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can be integrated into the production process with an
injection-molding method.

[0024] In the following exemplary embodiment, the absorption
properties of PP are improved through the introduction of
carbon, preferably activated carbon, soot or finely ground
hearth-furnace coke as the filler. The carbon content 1in the
PP is in a range of 0.1 to 30 percent by weight. A particular
advantage is that, not only is the reliability of the PCDD/F
retention increased considerably, but the service life of the
packed-bed filters is lengthened significantly.

[0025] The exemplary embodiment describes the removal of
polyhalogenated compounds, for example PCDD/F’s, from burner
gases.

[0026] Fig. 1 illustrates, in logarithmic fashion, the degree of
desorption 1 as a percentage (ratio of desorbed quantity of
PCDD/F to the total load of PCDD/F in the filler body) for
different PCDD/F’'s with different chlorination stages 1n pure
PP (left bar of each pair) and in PP doped with about 10
percent by weight of C (right bar of each pair). In the data
acquisition, a filler body loaded with a preset quantity of
PCDD/F was subjected to an air flow of 250 N1l/h at 120°C for 24
hours, and the PCDD/F that was desorbed into the air flow was

determined. Fig. 1 shows the degree of desorption as a
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function of the degree of chlorination for the examples of TCDF
2, PeCDF 3, HxXCDF 4, HpCDF 5, OCDF 6, TCDD 7, PeCDD 8, HxXCDD 9,
HpCDD 10 and OCDD 11. It is apparent that the degree of
desorption from the C-doped PP is lower than the desorption

from the undoped PP by a factor of 100.
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CLAIMS
1. The use of a material for retaining polyhalogenated

compounds, comprising a filler, which is suitable for adsorbing
polyhalogenated compounds, and a polyolefin matrix, into which

the filler 1s completely i1incorporated and enclosed.

2. The use of a material for retaining polyhalogenated
compounds according to claim 1, characterized in that the

filler contalins carbon.

3. The use of a material for retaining polvhalogenated
compounds according to claim 2, characterized in that the
filler comprises carbon particles, preferably activated carbon,

soot, or finely ground hearth-furnace coke.

4 . The use of a material for retaining polyhalogenated
compounds according to one of claims 1 through 3, characterized

in that the polyolefin of the matrix 1s a polypropylene (PP).

5. The use of a material for retaining polyhalogenated

compounds according to one of the foregoing claims for
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producing components or filler bodies for waste-gas-

purification systems.

6 . The use of a material for retaining polvyhalogenated
compounds according to claim 5, characterized in that the

components or the filler bodies are fabric mats, fibers, chips,

strips, granular materials or shaped bodies produced through

injection molding.

[0027]) 7. The use of a material for retaining polvhalogenated
compounds according to claim 5 or 6, characterized in that the
components may also i1nclude retaining elements or containers

for the filler bodies, and other components of the waste-gas-

purification system.

8. The use of a material for retaining polyhalogenated
compounds according to one of claims 5 through 7, characterized

in that the waste-gas-purification system 18 a wet-washing

system.

0. The use of a material for retaining polyvhalogenated
compounds according to one of claims 5 through 7, characterized
in that the waste-gas-purification system includes a fixed bed
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that comprises shaped bodies, and can be flowed through by gas

in a dry state, without condensation or the addition of a

fluid.

10. The use of a material for retaining polyhalogenated
compounds according to one of claims 5 through 9, characterized
in that the components can be produced in an injection-molding

method with the use of a dual screw-type extruder for mixing

the filler with the matrix material.

11. A method for retaining polyhalogenated compounds,
which employs a material comprising a filler that 1s suitable
for adsorbing polyvhalogenated compounds, and a polyolefin

matrix, into which the filler is completely incorporated and

enclosed.

12. The method according to claim 11, in which the filler
comprises carbon (C) having strong adsorptive properties for

polyhalogenated compounds, and the proportion of C in the PP 1s

in a range between 0.1 and 30 percent by weilight.
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13. The method according to c¢laim 11 or 12, in which the
carbon comprises activated carbon, soot or finely ground

hearth-furnace coke.

14. The method according to one of claims 11 through 13,

in which a wet-washing system is used for purifying burner

gases.
Eatherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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