
30 AUG 2005 1 Aerator The present invention relates to an aerator
consisting of a plastic moulded body and to the  production of the same.
The aerator according to the invention is particularly suitable for  use in
sewage treatment plants. Primarily the ability of microorganisms to oxidise
organic pollutants while consuming  oxygen is exploited in most of the
biological processes used today in sewage treatment.  So that a sufficient
amount of oxygen is available to the microorganisms, air must be
introduced into the sewage. The air supply is furthermore supposed to cause
a conversion  of ammonium ions into nitrate so as to thus reduce the
ammonium content in the sewage. The aeration of the sewage normally occurs
by blowing in air via porous aerators. These  aerators are made, for
example, of a ceramic material, the disadvantage of which,  however, is
that it is relatively brittle and thus breakable. Ceramic materials
furthermore  have a rough surface, on which deposits and incrustations can
easily form, which then  causes blockages of the aerator. It is furthermore
known to use moulded bodies made of elastomers and provided with
continuous slots as aerators. The disadvantage, however, is that such
aerators have a high  pressure loss, have high wear owing to their
production process and can only be subjected  to low volume flows. The
elastomers are furthermore normally made of EPDM and are  thus not
chemically resistant to all types of sewage. The object forming the basis
for the present invention is therefore to provide an aerator  having a low
pressure loss, good mechanical stability, high durability and a high oxygen
yielding performance and which can be easily cleaned of deposits and
incrustations. This object is solved by means of an aerator consisting of a
porous plastic moulded body  with pores that are smaller on the air outflow
side (A) than on the air inflow side (B) lying  



opposite. In order to produce the aerator according to the invention, a
plastic material in the form of  a granulate or powder is sintered in a
mould such as a sintering mould. The mould filled  with the plastic
granulate or powder is heated in a sintering furnace to a greater
temperature on one side (A) than on the opposite side (B), as a result of
which the plastic  material used in the form of a granulate and/or powder
is sintered together to a greater  extent on the hotter side than on the
opposite side, whereby resulting in pores--having -a- smaller pore diameter
being formed on side (A) than on side (B). 30 AUG 2005 2 During sintering,
the grains of the plastic granulate and/or powder only begin to melt at
the surface but do not melt all the way through, thereby resulting in a
sintered composite.  which, after cooling, leads to a well adhered and
stable moulded body that is nevertheless  porous. The temperature at which
the grains of the plastic granulate and/or powder begin  to melt solely at
the surface, however not all the way through, is referred to in the
following as the "melting temperature". The plastic moulded body should
preferably be made of a high or ultra-high molecular  weight material in
order to prevent the plastic material melting together to too great an
extent and also an inferior formation of pores. Polyethylene (having a high
molar mass  (approximately 200,000 to 5 million g/mol), abbreviation:
HD-HMW-PE, or having an  ultra-high molar mass (3 million to 6 million
g/mol), abbreviation: UHMW-HD-PE) or  also polypropylene is preferably used
in the present invention. Polyethylene having an  average density can
sometimes also be used, provided that the temperature treatment is  carried
out carefully so as to avoid complete melting. The higher molecular weight
materials are, however, preferably used. The average grain size of the
plastic granulate or powder used should preferably be in the  



range of between 1 pm and 5 mm. The use of a granulate in which 80% of the
grains are  larger than 500 pm, a powder in which 65% of the grains have a
size of 250 to 500 pm or  a mixture thereof, is particularly preferred. The
sintering temperature and the duration of the sintering treatment is
selected such that  the desired degree of bonding together with the desired
porosity is achieved. The sintering  temperature is preferably in the range
of between 80C and 220C, preferably between  120C and 160C, depending on
the plastic material used. For example, a sintering  temperature of 150C
should ideally be selected for a plastic having a melting temperature  of
80C. The duration of the temperature treatment is preferably in the range
of between  30 minutes and 180 minutes, in particular 60 minutes to 120
minutes. The duration of the  temperature treatment must be selected such
that a complete heating through of the plastic  granulate or power from
side (A) to the side (B) lying opposite is ensured. It has proven
particularly advantageous if a temperature gradient of 1 to 25C, preferably
5 to 15C, is established between side (A) and side (B) during the
temperature treatment.  The pores of the aerator according to the invention
preferably have an average diameter  on the air outflow side (A) in the
range of 1 pm to 1500 pm, particularly preferred 10 pm  to 1000 pm, and an
average diameter on the air inflow side (B) preferably in the range of 005
3 5 um to 3000 pm, particularly preferred 20,um to 1500 pm. Furthermore,
the average  pore diameter on the air outflow side (A) is preferably 20 to
80% smaller than the average  pore diameter on the air inflow side (B). The
aerator according to the invention preferably has a thickness of 2 to 30
mm,  particularly preferred 3 to 12 mm. In addition to the exceedingly
simple production, the size of the pores can be adjusted as  desired
depending on the selection of the size of the granular or powdered plastic
material,  



the duration of the temperature treatment and the heating temperature.
Therefore, aerators  having different porosities can be produced in a
simple manner. An additional advantage  is that no additives such as
resins, adhesives or the like are required for the production of  the
aerators according to the invention. It has proven particularly expedient
if at the end of the temperature treatment the  temperature is temporarily
increased for the specific heating of the outer surface layer of  side (A)
of the aerator. The outer layer of the aerator is hereby temporarily heated
to a  .higher temperature so that the plastic material melts together here
to a somewhat greater  extent and an even smaller pore diameter results
thereat. Aerators of any type, preferably plate-like or tube-like aerators,
can be produced using the  manufacturing process described above. The
invention is described below by means of the enclosed figures, wherein Fig.
1 and Fig. 2 show aerators produced according to the invention. Fig. 1 in
particular is  a view of an aerator that can be used as a plate-like
aerator, whereas Fig. 2 shows a view  of an aerator that can be used as a
tube-like aerator. The arrows in Figs. 1 and 2 indicate  the direction in
which air flows through the aerator. The plate-like aerator shown in Fig. 1
has smaller pores on its air outflow side labelled  with (A) than on the
air inflow side which is labelled with the letter (B). When employed  in a
sewage treatment plant, the aerator is used such that the air outflow side
(A) having  the smaller pores is facing the sewage into which the air is
supposed to be introduced. In the case of the tube-like aerator shown in
Fig. 2, the smaller pores are on the outer side  (A) of the tube and the
larger pores are on the inner side (B) of the tube. The side (A)  having
the smaller pores, i.e. the outer side of the tube, also faces the sewage
to be aerated 30 AUG 2005 4 in this case as well. When aerating the sewage,
air flows from. we inner side (B) of the  



tube to the outer side (A) of the tube where it is directed into the
sewage. In the case of the tube-like aerator, it is possible to mount a
central tube provided with  slots on the inner side of the tube for
reinforcement. This tube is preferably made of PVC  or
temperature-resistant polyethylene. Provision can be made when producing
the tube-like aerator reinforced with a central tube  for the central tube
to be cooled on the inner side before or after conclusion of the
temperature treatment. The central tube, which is also heated to some
extent during the  temperature treatment, is hereby almost quenched in
order to prevent it from being  pressed together during cooling owing to
the shrinking of the plastic material that occurs. Owing to the property
that the pore diameter on the air outflow side (A) is smaller than on  the
air inflow side (B) lying opposite, a lower pressure loss is achieved when
air is  flowing through than is the case for a material having uniform pore
sizes. A lower  pressure loss in turn enables effective gasification at low
pressures, whereby achieving a  high yield of the available aerator
performance. The surface of the aerator can furthermore  be very easily
freed from deposits and incrustations, for example by means of simple
shock aeration. The aerators are finally extremely mechanically stable and
break-resistant. Exampl Production of a Tube-Like Aerator A circular
aluminium mould that can be heated using a heating jacket is used as a
sintering oven, in the middle of which a core bar, also made of aluminium,
is positioned.  The clearance between the core bar and the aluminium mould
is filled with 610 g of  HDPE granules (p = 0.952 - 0956 g/cm~, 80% of the
grains > 500 Jim) which is shaken in.  The clearance between the aluminium
mould and the core bar is 5 min, and thus the  resulting aerator has a
corresponding wall width, i.e. thickness. The mixture is sintered by
heating the aluminium mould using a heating jacket to 150'C for 70 minutes.
The  temperature gradient between the side facing the aluminium mould and
the side facing the  



core bar is approximately 7'C. Cooling to room temperature and removal from
the mould  then occurs. The aerator produced in this manner comprises a
pore size on the air outflow side (A) in  the range of 150 to 350,um, with
an average pore diameter of 290,um, and a pore size on 5 the air inflow
side (B) in the range of 400 to 850 jam; with an average pore diameter of
490m. In order to determine the pore size, sample pieces were cut from the
aerator and were  examined both in a stereomicroscope as well. as under a
scanning electron microscope.  The pore sizes were determined by measuring
in the corresponding images. The average pore diameters specified here
represent the arithmetic mean determined from  a plurality of specifically
measured pore diameters. 6 Patent Claims Use of a porous plastic moulded
body having pores that are smaller on the air  outflow side (A) than on the
air inflow side (B) lying opposite, as an aerator. 2. Use according to
claim 1, wherein the plastic moulded body is made of polyethylene  or
polypropylene. 3. Use according to claim 1 or 2, wherein the pores have an
average diameter of 1 m  to 1500 m on the air outflow side (A) and an
average diameter of 5 m to 3000m  on the air inflow side (B). 4. Use
according to one or more of claims 1 to 3, wherein the average pore
diameter on  the air outflow side (A) is 20 to 80% smaller than the average
pore diameter on the  air inflow side (B). 5. Use according to one or more
of claims 1 to 4, wherein the aerator is a plate-like  aerator or a
tube-like aerator. 


