30 AUG 2005 1 Aerator The present invention relates to an aeratiof Alb 2005
consisting of a plastic noul ded body and to the production of the sane.
The aerator according to the invention is particularly suitable for wuse in
sewage treatnment plants. Primarily the ability of m croorganisnms to oxidise
organi ¢ pollutants™while consum ng oxygen is exploited in nost of the

bi ol ogi cal processes used today in sewage treatnment. So that a sufficient
anount of oxygen is available to the microorganisns, air nust be

i ntroduced into the sewage. The air sUMIRIri s furthernore supposed to cause
a conversion of ammoniumions into nitrate so as to thus reduce the
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furthernore have a rough surface, on which deposits and incrustations can

easily form which then causes blockages of the aerator. It is furthernore
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have a rough surface, on which deposits and incrustations can éasily 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 acrators. The disadvantage, however, is that such gerators have a high
pressure loss, have high wear owing to their production process and can only be subjected
to fow 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 aefafor
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).
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pl astic material in the formof a granul ate or powder is sintered in a
moul d such as a sintering nould. The nould filled wth the plastic
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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 ym and 5 mm. The use of a granulate in which 80% of the grains are
larger than 500 um, a powder in which 65% of the grains have a size of 250 to 500 xm 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 80°C and 220°C, preferably between
120°C and 160°C, depending on the plastic material used. For example, a sintering
temperature of 150°C should ideally be selected for a plastic having a melting temperature
of 80°C. 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 25°C, preferably
510 15°C, 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 um to 1500 pm, particularly preferred 10 um
to 1000 zm, and an average diameter on the air inflow side (B) preferably in the range of




range of between 1 pmand 5 mm The use of a gran;ul ate in which 8QPoef; bhe
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size of 250 to 500 pmor a mxture thereof, is particularly preferred. The
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sel ected such that the desired degree of bonding together with the desired
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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 acrator 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 Iabelled
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, 1.¢. the outer side of the tube, also faces the sewage to be aerated
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Therefore, aerators having different porosities can be produced in a

si npl e manner. An additional advantage is that no additives such as
resins, adhesives or the like are required for the production of the
gerators according to the invention. It ‘has proven particularly expedi ent
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Fig. 2, the smaller pores are on the outer side (A) of the tube and the
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| 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 depos-its' and incrustations, for example by means of simple

-shock aeration. The aerators are finally extremely mechanically stable and break-resistant.

Example

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 xm) which is shaken in.
The clearance between the aluminium mould and the core bar is 5 mm, 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
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"tube to the outer side (A) of the tube where it is directed into ¥heAUt 765

sewage. In the case of the tube-like aerator, it is possible to nount a
central tube provided with slots on the inner side of the tube for
reinforcenent. This tube is preferably made of PVC: or

t enper ature-resi stant pol yethyl ene. Provision can be nmade when producing
the tube-like aerator reinforced with central tube for the central tube
to be cooled on the inner side before 6r after conclusion of the
tenperature treatnent. The central tube, which is also heated to.sone .
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~that the pore dianeter on the air outflow side (A) is smaller than on the
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al um nium noul d that can be heated using - a heating jacket is used as a
sintering oven, in the mddle of which a core bar, also nade of al um ni um
is positioned. The clearance between the core bar and the al um nium noul d
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 al um ni um
nmoul d and the core bar is 5 mn, and thus the resulting aerator has. a
corresponding wall width, i.e. thickness. The mixture is sintered by
heating the al um nium nould using a heating jacket to 150' C for 70 m nutes.

- The tenperature gradient between the side facing the al um ni um nould and

the side facing the




core bar is approximtely 7'C. Cooling to roomtenperature and rermvgap M%n@ﬁb—
the nould then occurs. The aerator produced in this mannér conprises a

‘pore size on the air outflow side (A) in the range of 150 to 350,um with

:an average pore dianeter of 290,um and a pore size on 5 the air inflow

side (B) in the range of 400 to 850 jam ,wi th an -average pore di aneter of
490m In order to determ ne the pore size, sanpl-e pieces were cut fromthe

iaerator and were exanm ned both in a stereom croscope as well. as under a
.scanning el ectron mcroscope. The pgre sizes were deternined by neasuring
in the corresponding i mages. The avela§Bt&IAIS qi anet ers specified here

represent the arithnetic nean determned from a'plurality of specifically
nmeasured pore dianeters. 6 Patent C ains Use of a porous plastic noul ded
body having pores that are smaller on the air outflow side (A) than on the
air inflo sigf (I%) | yi ng opposite, as an aerator. 2. Use according to
‘claim1, wher &iSh 9ihd Boroys: plasticomeuded hwdy hayingaprres thas siry stmalipepe the air

pol ypr opyl eneoufflovtiide GLCthatlbm thetatr inFlowside (B) 13ng vhisdsRb hslahgeRfres have an
,average dianmeter of 1 m to 1500 mon the air outflow side (A) and an
average di ameter of 5 mto 3000m on the air inflow side (B). 4. Use
accordi ng 2o &lse aggording éo ekimg|lawherein the pBistindnenbied botie isavedeaafooalietieylene

di ameter on bhﬁolﬁfopﬂéhé‘l ow side (A) is 20 to 80% snaller than the average
pore di aneter on e "air inflow side (B). 5. Use according to one or nore
of claimse 1 to 4, wherein the aerator is a plate-like aerator or a

t ube- i ke Zaer &lsemccording to claim 1 or 2, wherein the pores have an average diameter of 1 gm

to 1500 um on the air outflow side (A) and an average diameter of 5 zm to 3000 ym"
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.




