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aeration eqUipggaggefQ&égﬁﬂgHéaplants using the so-called activated
20 sludge process, in which the various water constituents
are oxidatively broken down or in part used to synthesize

new biomass in a first process stage, the so-called
activation stage, by microorganisms (bacteria) suspended

in the wastewater in an activation tank, the agqueous

25 solution (wastewater) is aerated and sometimes oxygen is
additionally supplied. The air or oxygen is introduced by
aeration equipment such as candle aerators or disk
aerators. Sewage treatment plants and processes of this

type are described, for example, in "Abwassertechnik"

30 [wastewater engineering], Hosang and Bischof, 9th
edition, Verlag B.G. Teubner, 1989. Tightening of the
legal requirements of wastewater purification and,
possibly, increase in the dirt loading of the wastewater,
frequently necessitates expansion and improvement of

35 existing sewage treatment plants, which leads to addi-
tional oxygen transfer often being required. This can be
achieved by conventional aeration equipment, for example
candle aerators or disk aerators, an oxygenator or by



candl e aerators or .disk aerators, an oxygenator or by
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is produced b
20 eff1c1ency is markedly above that of the partial systems.

The additional energy requirement in this case is minimal
and the economically expedient control range between
maximum and minimum oxygen feed is relatively large. The
optimum oxygen content and the optimum rate of oxygen to

25 be fed are dependent on the water or agueous solution to
be treated and the specific mode of operation of the
plant in which the claimed process is used, and can be
determined for the respective boundary conditions by a
few simple experiments. A further advantage is that the

30 tube spargers and injectors give rise to only relatively
low capital costs.

The oxygen-containing gas used is preferably pure
oxygen. The term "pure oxygen" means here oxygen which
has a minimum purity of approximately 80% by volume. For

35 example, technical-grade oxygen which 1is produced by
liquefying air and typically complies with the purity
specification "oxygen 2.0" (minimum purity 99% by
volume) or "oxygen 2.5" (minimum purity 99.5% by volume)

can be used. Use of such technical-grade purity oxygen



li quefying air and typically conplies with the purity specification
"oxygen 2.0" (mnimmpurity 99% by 3 - volune) or "oxygen 2.5"
(m-nimum purity 99.5% by vol une) can be used. Use of such
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oxygen or oxygen- contai ning gas added_via the tube sparger is 0.01 to
0.4 nferr] (S.T.P.)/h pbrif é?rﬂVJ&e%aﬁ%FO@l%u%u@@oll@Me@ﬁ10115 that :
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purificattdn ptaft.92s r 301y, thfie FRJECEDF & tQ‘r uls® sPargel are
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According to t Fnvent i on, Wat er enrd oxygen I
i nj ector flowsconhasnéngr gasr eadded nyia theogubes spargerhets afkOdorttcai ni ng
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The oxygeh2cont ai ni ng ﬁggoﬁiilﬁﬁr%o SHpgeRVeRhige, the gy@sp-gopyaining
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directly on thergfeeablyoxygen mm:muaml Supptybei aparger are then
arranged in the aerobic region at the bottom of the
20 activation tank of the biological wastewater purification
plant.

According to the invention, the water enriched
with oxygen in the injector flows via one or more mixing
nozzles into the tank containing the water lower in

25 oxygen and/or the oxygen-enriched water is mixed with the
tank water lower in oxygen via one or more mixing tubes.

The oxygen-containing gas or pure oxygen can be
fed wvia all conventional supply methods, for example
liguid storage tank, on-site processes or a pipe from a

30 network. The term "on-site processes" here means pro-
cesses in which oxygen is produced from the ambient air
directly on the site of oxygen consumption. Supply via a
pipe from a network is preferred, since it makes possible
relatively high operating safety and high security of

35 supply for a relatively low expenditure on equipment and
small space reguirement. The oxygen supply can advan-
tageously be connected to the device for transferring the
oxygen to the water or aqueous solution by an elastomer

tube, in order to simplify assembly.



pipe froma network is preferred, since it makes possible relatively
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m ddl e pi ece for gas bei ng assigned to t Venturi tube of the
i nj ector.1The sl eetlee aebéﬁFSgé‘é‘@ﬁr}Yﬁﬁ dhsockererrian f Landatatder

connecting a tabgioved®i B EOHeEQ%@lﬂhtﬁthHV@@@ oxygen or an dﬁygéh—
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and a sleeve arranged on the middle piece for gas feed

being assigned to the Venturi tube of the injector. The
sleeve advantageously has a socket or a flange for
connecting a tube or pipe for feeding the oxygen.
It is further provided according to the invention
25 to use, instead of the described Venturi tube, a liquid
jet gas compressor which can take in the gas at atmo-
spheric pressure or slight superatmospheric pressure, for
example at a superatmospheric pressure up to 100 mbar.
The term "ligquid jet gas compressor" is taken to mean
30 here jet pumps for transporting and compressing gases
with simultaneous intense mixing with the propellant
fluid. They consist of a head piece, exchangeable propel-
lant nozzle with swirl body and diffuser.
The tube sparger preferably consists of a perfo-
35 rated elastomer tube in which the orifices for the
outflow of the oxygen-containing gas or oxygen are not
formed until an overpressure in the tube interior of
approximately 0.2 to 0.5 bar is reached. This has the

advantage that the orifices cannot become blocked even
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that oxygen bubbles are more intensively subdivided.

20 Examples:

In a test tank containing pure water and at a
water depth of 2m, to achieve the same amount of
dissolved oxygen, 244 kg/h of oxygen needed to be
transferred with sole use of tube spargers, and 222 kg/h

25 of oxygen needed to be transferred with sole use of an
injector, whereas in the case of the combined use of tube
spargers and injector, the amount of oxygen needed to be
transferred was only 200 kg/h.

In experiments in sewage treatment plants, for

30 example in a sewage treatment plant for 12,000 population
equivalents having a water depth of 2.5m, the advantages
of the inventive combination were still more clearly
evident. Thus, for the same amount of dissolved oxygen,
304 kg/h of oxygen were required with sole use of tube

35 spargers, and 162 kg/h of oxygen were required with sole
use of an injector, but the same amount of dissclved
oxygen was achieved by a transfer of only 108 kg/h of

oxygen with combined use of tube spargers and injector.



25 of oxygen needed to be transferred with sole use of an i nj ector,
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cont ai ni ng gas intecter eandr sdqudsusiesolsllyl orisrough het leastr eah@rentubef

wat er or aqueo dtions, which conprises 5 addi ng oxygen or an
oxygen-contai ning gas to the water or . agﬂe.ous sol ution continuously or
at intervals tHough anfb® Proggetts8f Shéisesulimarfddidt vl hvbeyhiat theast

one tube 10 sRBfPAi-contairting gas HHRPrOLessaoEigined in claiml,
wherein the 10 _ oxygen-gont ai ni ng gas Ufed 1$ pure ox‘T\{gen. g , The
process as claited in & RICTTD, 2hnetdthed 10 ¢4l P ati §¥of - ¢ WBerein
volunetric fl owheatestiod ¢hethygehumetric fbawgeateondfi thagogggeadded viba
the injector t _ {OXKIEN, O XYy - gonf.ai ni gAaS- e ia e tube
15 sjparger |g»£1;§e(§1 tcoorio: 1.% rga% ?g&_egTweladprgggssﬁz%gg?%lgne\é i?iHSne of
claims 1 to 3, OXY9eh&rei RXYHENWEPORELALBIf | 988 r saddedt tH& oxygentuobe

oxygen- 15 CHpadd g Pas; agdded .2 the injector is 0.01 to 0.5 nferr]
(S. T.P.)/ h per nferr] wat er or ueous, sol ution. 20 5 The

a .
process as claifmed in HT G HE Thpyped 1n one of claims 1 to 3,

wherein the volumetric flow rate of the oxygen or oxygen-
containing gas added via the injector is 0.01 to 0.5 m®
(S.T.P.)/h per m® of water or aqueous solution.

20 5. The process as claimed in one of claims 1 to 4,
wherein the volumetric flow rate of the oxygen or oxygen-
containing gas added via the tube sparger is 0.01 to
0.4 m* (S.T.P.)/h per m® of water or aqueous solution.

6. The process as claimed in one of claims 1 to 5,

25 wherein the oxygen-containing gas or oxygen is fed to the
wastewater in the activation stage in a biological
wastewater purification plant.

7. The process as claimed in claim 6, wherein the
water enriched with oxygen in the injector flows via one

30 or more mixing nozzles into the tank containing the water
lower in oxygen.

8. The process as claimed in claim 6 or 7, wherein
the oxygen-enriched water is mixed with the tank water
lower in oxygen via one or more mixing tubes.

35 9. The process as claimed in one of claims 6 to 8,
wherein the oxygen-containing gas or oxygen is fed to the
water or aqueous solution via a pipe from a network.

10. The process as claimed in one of claims 6 to 9,

* c L M S *



wherein the volunetric flow rate of the oxygen or oxygen- cont ai ni ng
gas added vi.a the tube sparger is 0.01 to7 - 0.4 mMerr] (S.T.P.)/h per
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The procéds ayasit@iwase®s niel addioier te, tRigorQGTVTE L aried o@@ﬂ@@@%nm ning
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i ncrease in hydrauli | pad of the bi i cal wast ewat er r|1[1| cation
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wherein the ommnmmwaiwastga@a&mfpmmmumrf @dana .t he 10 wastewater in
addition to the Conve[bhe aid e@%@l'%’}fﬁnlg oufthghg"g%fﬁ a0l ghet req
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13. A devi Giyfdin CRITod it Rt ghBe i 0gess t@?rdiigf}i nﬁﬂ L jedtbOngngf
clains 1 to 12, ereint eoxg\{%‘gn or ntalnlng gas is fed
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piece and a sleeve arranged on the middle piece for

20 feeding the oxygen-containing gas or oxygen being as-
signed to the Venturi tube of the injector.

14. The device as claimed in claim 13, wherein a
liquid jet gas compressor is used instead of the Venturi
tube.

25 15. The device as claimed in claim 13 or 14, wherein
the tube sparger consists of a perforated elastomer tube
in which the orifices for the outflow of the oxygen-
containing gas or oxygen are not formed until an over-
pressure in the tube interior of approximately 0.2 to 0.5

30 bar is reached.

16. The device as claimed in one of claims 13 to 15,
wherein a pipe from a network for supplying an oxygen-
contalning gas or oxygen 1is assigned to the injector
and/or tube sparger. N

35 17. The device as claimed in one of claims 13 to 16,
wherein, downstream of the injector, a pipe is arranged
on which one or more mixing nozzles and/or one or more
mixing tubes are arranged.

18. The device as claimed in one of claims 13 to 17,

LT



pi ece and a sl eeve arranged on the mddle piece for 20 feeding the
oxygen-cont ai ni ng gas or oxygen being as-8 - signed to the Venturi tube
of the injector. 14. The device as clainmed in claim13, wherein a
liquid jet gasﬂnnnpmesxhﬂldrnnaiuiduaﬂnamﬁ ofr thenyest uini cross-sabeiod5

15. The dewd c | o] 4, Mher

spar ger consi ggtﬂs gPa g?g?%g c}]gals“égoérf% tgﬁ% @ qeéd]vxﬁl ch teﬂe OF!I fices
for the outflcﬁ@WﬁSQﬁﬁ?mnqéyﬁhe injecéemt &ioniiRgrgaseothexyshuarachotnf or ned
until an over-tpe fld%fﬁ%%ﬂfjé n the tube interior of approximately 0.2 to
0.5 30 Dbar |s r eached., he devi.ce as cl.aiged in gne of clains
13 to 15, >  ‘Swherei B¢ ﬁepvelqer & & R 7Y 8P6586pF§gﬁ53 h>ok§geh-

cont ai ni ng gasvireixygestiat iassiigeedis oathengen et whe pipeaddwastirebe
sparger. 35 device as clained in one of clains 13 to 16,

wher ei n, doms?leetahrﬁ o) nh%cetcfrnj ector, a pipe is arranged on whi ch one or
more m Xi ng ndxl es arferdesrieoramiained mxiomg tdbedaame aBr tngéd.

18. The dewjics &5, Gl M8d et o2N8n8f t GL 3t WBe 1341y are arranged in
- 8- wherei n additional i pternals or changes_in cross-section

of
the pi pe ihnerthf ARI™P1arEeHPandedtih PRECOTpRE theygGhivrEARTOF 2FkKe
injector to inef easeidhegicHiburadcavdtier pudif ddtdwrpdfddte. 5 19.
The device as clainmed in one of clains 13 to 18, wherein a static m xer
is arranged in the pipe downstream of the injector. 20. The
device as clained in one of clains 13 to 19, wherein the injector and
the tube sparger are arranged in 10 the aerobic region at the bottom of
the activation tank of a biological wastewater purification plant.
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