Use of G |-in-Water Enul sions in Aerobic Biological Sewage Treatnent Plants
The present invention relates to the use of oil-in-water enulsions for
reduci ng the air and/or oxygen denmand of aerobic, biological sewage
treatment plants. The present invention also relates to the use of
oil-in-water emulsions for inproving denitrification in aerobic, biological
sewage treatnent plants. Semage treat ment plants are used in the
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if Sewage treatment plants are used in the purification of mu-
nicipal and/or industrial waste waters to remove coarse
dirt particles and biologically degradable substances from
the waste water. As a rule, sewage treatment plants are
comprised of a mechanical waste water purification, wherein
coarse dirt particles and primary sludge are removed, and a

biological waste water purification.

The first section of a biological waste water purification
is the so-called aeration tank. The aeration tank contains
the activated sludge which in its outer zone consists of
microorganisms inducing flocculation. The waste water to be
purified is introduced into the aeration tank and mixed
with the activated sludge so as to form a suspension of wa-
ter and microorganisms. Enzymes continuously formed by the
microorganisms catalyze the oxidation of organic and NHg-
containing waste water components to yield CO; and H»O, and
NO, and H,0, respectively. The oxidation of the waste water
components and the respiration of the microorganisms re-
quire oxygen and therefore, the suspension has to be aer-
ated. As a rule, such aeration is effected using air, oxy-
gen-enriched air, or pure oxygen, where an oXxXygen concen-
tration of 1-3 mg/l in the suspension must be ensured. Fol-
lowing a certain residence time of the waste water in the
aeration tank, virtually all of the biologically degradable

waste water components have been oxidized, and the suspen-



NJ err] and H20, respectively. The oxidation of the waste water

conponents and the respiration of the m croorgani sns re- qui re oxygen and
therefore, the suspension has to be aer- ated. As a rule, such aeration
is effected using air, oxy- gen-enriched air, or pure oxygen, where an
oxygen concen- tration of 1-3 ng/l tn2the suspension nust be ensured.

Fol - | ow ng a certain residence tine of the waste water in the aeration
tank, virtually all of the biologically degradable waste water conponents
have been o¥idinzeis pipecheirt@pansecondary sedimentation tank wherelm.
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water is separated fromthe m croorgani sns, nostl sedi nentation. The
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water exits i@ SauaAGRrtdERierinl) amile The perariea wamkri exduppldhed
w th oxygen by neans of aera- _tion systens dispersing the air and/or oxygen

in the aeraSeWaGF tESRtMEPE: Palh -t he form of fine bubbles. |ndeed, such
aeration systens have been optim zed over many years, but even today,
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woul d reduc%i%%?t%&%ge%o%%Q§nqn the form of fine bubbles. Indeed, such
aeration systems have been optimized over many years, but
even today, supplying oxygen is highly energy-consuming and
thus, costly, because the aeration systems normally involve

a high pressure loss.

It was therefore the object of the invention to provide ma-
terials or compositions that would reduce the oxygen demand
and thus, the energy costs in aerobic, biological sewage

treatment plants.

According to the invention, said object is accomplished by
using oil-in-water emulsions for reducing the air and/or
oxygen demand of aerobic biological sewage treatment
plants, said oil-in-water emulsions containing in their oil
phase at least one compound of the following classes of
compounds or a mixture of members of the following classes

of compounds:

- saturated or unsaturated, open-chain or cyclic, normal

or isomeric hydrocarbons with 8-30 carbon atoms;

- saturated or unsaturated fatty alcohols, saturated or
unsaturated fatty acids, fatty acid monoalkyl esters,
fatty acid amides, or fatty acid monoalkylamides of
saturated or unsaturated fatty acids, the fatty alco-
hols, fatty acids and fatty acid esters of the men-

tioned compounds having 8-30 carbon atoms;



and t hus,
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the energy costs in aerobic, biological sewage treatment plants.
According to the invention, said object is acconplished by using
oi | -in-water

oi |

enul sions for reducing the air and/or oxygen denmand of aerobic
sewage treatnent plants, salg oi | -in-water enulsions containing
phase at | east one conpoun

of the follow ng classes of

conpounds or a m xture of nenbers of the follomﬁng cl asses of conpounds:
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saturated or unsaturated fatty acids, the fatty afco- hols, fatty acids
and fatty acid esters of the nen- ti oned conpounds having 8-30 carbon
at ons; - polyamides of saturated or3unsaturafeAOFakers sfidROhkest ers
of a saturated or u s%turat carboxgllc aC|d or dicarboxylic acid
havi ng 4-30 car B8 QW tFEPSoWbE cBRIPIERUFOPOAYABLYEE; having

x_s.l

Rt

2-6 nltrogen atoms;

- acyclic, preferably monocyclic and/or bicyclic ter-
penes, particularly terpene hydrocarbons and/or terpene
alcohols; and/or

- polyoxyalkylene compounds based on alkylene oxides and
alkylene oxides with fatty alcohols and/or C;3-Cis
fatty acids and/or fatty acid glycerides of Cj3,-Cig
fatty acids.

The above-described oil-in-water emulsions are familiar
from various fields. However, it was surprising to find
that these emulsions have the property of reducing the oxy-
gen demand of aerobic biological sewage treatment plants.

In the meaning of the invention, an aerobic biological sew-
age treatment plant is any municipal and/or industrial sew-
age treatment plant known to those skilled in the art,
wherein the biologically degradable waste water components
are eliminated from the waste water by oxidation. For exam-
ple, such sewage treatment plants have been described in
Taschenbuch der Stadtentwdsserung, R. Oldenburg Verlag, Mu-
nich, Vienna, 1990, pp. 81-333; Ullmann's Encyclopedia of
Industrial Chemistry, VCH-Verlagsgesellschaft, 1995, chap-
ter 2.1, which hereby are incorporated by reference and
thus deemed part of the disclosure.

Such aerobic, biological sewage treatment plants preferably
have aeration tanks wherein the microorganisms are either



pol yam des of saturated or unsaturated fatty acids hav- i ng 8-30 carbon
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is well-known. To this end, the oil component is emulsified
Ny in water using suitable, well-known oil-in-water emulsifi-
: ers. Predominantly, the hydrophobic phase represents the
active substance.

The hydrophobic o0il component may be exemplified by the
following:

- saturated hydrocarbons such as octane, tetradecane, oc-
tadecane, eisodecane; decene, hexadecene, and technical
a-olefins;

- fatty alcohols such as octanol, dodecanol, tridecanol,
hexadecanol, octadecanol, behenyl alcohol;

- fatty acids such as capric acid, stearic acid, melissic
acid, oleic acid, and linolenic acid;

- fatty acid esters such as methyl stearate, octadecyl
palmitate, octyl oleate, glycerol mono- and trioleate,
ethylene glycol dilaurate, sorbitan stearates and ole-
ates, and/or dibutyl adipate;

- fatty acid amides such as stearamide, coconut fatty
acid butylamide, acetic acid oleylamide, and ethylene-
bisstearamide;

- terpenes such as menthol or orange terpene (WeiBmer
Baltische HG, Hamburg).

Other suitable commercially available hydrocarbons or hy-

drocarbon mixtures are paraffin oil or mineral oil.

THIS SHEET HAS BEEN |
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have aeration tanks wherein the m croorgani sns are either

suspended or immobilized, with suspended m croorgani sns be- ing preferred.
Oxygen is introduced in the aeration tanks in such an amount that the
oxygen concentration in the lig- uid surrounding the m croorganisns
preferably is 1-3 ng/l. The oxygen can BeTintroduced in the aeration tank
in the form of atnospheric oxygen and/ or pure oxygen. The production of

the emul siong, t 8;RecusRd. 366 ding bo15NSH A ONLARAE! L abt v gy st abl e
oi I -in-water enul'sions, is well-known. To thi's end, FRe"oil conponent 1s
emul si fied iprwEterlashingyedsateddiee olvsl lankhpme feirkbily- waper oédul sifi- ers.
Predom nantly, the hydrophobi c phase represents the active substance. The
hydr ophobi ¢ oil conponent nmay be exenplified by the follow ng:
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acid, nelissie oxo process as oxoalcohols or, according to the Guerbet

reaction, as Guerbet alcohols.

As polyoxyalkylene compounds on the basis of alkylene ox-
ides and/or fatty acid glycerides of C;2,-Ci g fatty acids,
those described in, inter alia, DE-AS 12 70 542 and EP
0,247,509 Bl are used.

When using terpenes, they are preferably used in admixture
with a saturated or unsaturated fatty alcohol.

The oil phase ratio in the oil-in-water emulsion is from 1
to 90% by weight, preferably from 1 to 50% by weight, and
more preferably from 5 to 30% by weight of the overall

emulsion.

The oil-in-water emulsions to be used according to the in-

o~

vention are employed as such or diluted with water, or wa-
ter and/or mixtures containing solvents. The emulsion to be
used according to the invention can be added at any point
upstream of or in the aeration tank, with addition to the
waste water to be purified immediately before 1its entry
into the aeration tank being preferred.

The added amount preferably is from 0.1 to 1000 ppm, more
preferably from 0.5 to 200 ppm, and even more preferably
from 1.0 to 50 ppm, relative to the waste water to be puri-
fied.



acid, oleic acid, and linolenic acid; - fatty acid esters such as nethyl
stearate, octadecyl palmtate, octyl oleate, glycerol nono- and

triol eate, et hyl ene glycol dilaurate, sorbitan stearates and ol e-

ates, and/or dibutyl adipate; - fatty acid am des such as stearam de,
coconut fatty aci d butyl am de, acét Pc~aci d ol eyl am de, and et hyl ene-
bi sstearam de; - terpenes such as nenthol or orange terpene (Wi Bner
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biologically degradable.

The invention will be illustrated with reference to an Ex-
ample. These illustrations are given merely by way of exam-
ple and do not limit the general idea of the invention.

Example 1

The pilot plant used in accordance with the Examples is il-
lustrated in Figure 1 and operates according to the up-
stream denitrification principle. The plant is comprised of
a receiver tank 1 and one tank 2, 3 each time for perform-
ing the denitrification and nitrification, with tank 3 be-
ing the so-called aeration tank. Each tank 2, 3 has a vol-
ume of 90 1. The receiver tank 1 1is used to compensate
N fluctuations in the waste water composition and is dimen-
:19 sioned to be of such a size that the waste water composi-
tion remains constant for about 10 days. In addition, the

pilot plant includes a secondary sedimentation 4.

Waste water at 5 1/h is pumped from the receiver tank 1 in-
to the denitrification tank 2. The waste water has been
taken from the inflow of the Neuss-Siid sewage treatment
plant in Neuss-Weckhoven, Germany, but has been subjected
to a previous mechanical purification. 70% of the waste wa-
ter is of municipal origin and 30% of industrial origin.
After the waste water has passed the denitrification 2
wherein NO,; is reduced to yield Ny, the waste water compo-
nents are oxidized in aeration tank 3. Thereafter, the



reaction, as QGuerbet al cohols. As pol yoxyal kyl ene conpounds on the basis
of al kyl ene ox- ides and/or fatty acid glycerides of CJerr] fatty acids,
t hose described in, inter alia, DE-AS 12 70 542 and EP 0, 247,509 Bl are

used. When using terpenes, they are preferably used in admxture with a
saturated or unsaturated fatty al cohot.?7 ~The oil phase ratio in the
oil-in-water enulsionis from1 to 90% by wei ght, preferably from1 to 50%

by weight, and nore preferably from5 to 30% by wei ght of the overall
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preferably from1.0 to 50 ppm relative to the waste water to be puri-
fied. The bottom of aeration tank 2 has an aeration system which

is used to disperse the air in the form of fine bubbles.
The amount of air introduced into aeration tank 2 is requ-
lated in such a way that an oxygen concentration in the
aeration tank of 2 mg/l is maintained in the liquid. The
amount of air fed into the aeration tank 2 is measured us-
ing a rotameter. The oxygen concentration in the liquid is
measured using an electrode from WIW Company.

An oil-in-water emulsion is added continuously to the in-
flow section, optionally using a metering pump 5. This
emulsion consisted of 14 kg of terpene, 1.0 kg of hexade-
canol, 7 kg of a 75% paraffinsulfonate, and 2.1 kg of wa-
ter, and was fused homogeneously and subsequently poured
with stirring into a 60°C warm solution of 74.5 kg of water
and 1.4 kg of an oleyl alcohol reacted with 20 moles of
ethylene oxide. An oil-in-water emulsion including about
2.5% solids had formed.

Initially, the pilot plant was operated for several days
with no addition of the above emulsion until constant con-
ditions were present in the pilot plant. Inter alia, the
introduced amount of air and the elimination performance
with respect to COD (chemical oxygen demand) and nitrogen
were measured continuously during this period. The amount
of introduced air was 2 1l/min on an average during this pe-
riod.

After the pilot plant had been operated for several days
under these constant conditions, the oil-in-water emulsion

according to the invention was metered into the inflow of



- 6- By virtue of the enmul sions to be used according to the in- vention,

t he anbunt of oxygen that has to be introduced into the aeration tank in
order to oxidize the waste water conponents can be reduced by up to 60%
The enul sions to be used according to the invention have no or nerely | ow
tox- icity and may be rated as water-poBlGting class 1; they are

bi ol ogically degradable The invention wll be iIIustrated with reference
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duced by about 40%. The COD and/or nitrogen elimination
performance of the pilot plant were not impaired by meter-
o) ing the emulsion of the invention.

Likewise, the sedimentation behavior of the microorganisms
had not been changed by adding the emulsion of the inven-
tion.

The present invention is also directed to the use of the
above-specified oil-in-water emulsions for improving deni-
trification in aerobic biological sewage treatment plants,
said oil-in-water emulsions, as previously mentioned, con-
taining in their oil phase at least one compound of the
following classes of compounds or a mixture of members of
the following classes of compounds:

R

- saturated or unsaturated, open-chain or cyclic, normal

or isomeric hydrocarbons with 8-30 carbon atoms;

- saturated or unsaturated fatty alcohols, saturated or
unsaturated fatty acids, fatty acid monoalkyl esters,
fatty acid amides, or fatty acid monoalkylamides of
saturated or unsaturated fatty acids, the fatty alco-
hols, fatty acids and fatty acid esters of the men-
tioned compounds having 8-30 carbon atoms;

- monoesters or polyesters of a saturated or unsaturated
carboxylic acid or dicarboxylic acid having 4-30 carbon

atoms with a monoalcohol and/or a polyol;



to the denitrification tank 2. The waste water has been taken fromthe

I nfl ow of the Neuss-SUd sewage treatnent plant in Neuss-Wckhoven, GCermany,
but has been subjected to a previous nmechanical purification. 70% of the
waste wa- ter is of nunicipal origin and 30% of industrial origin. After
the waste water has passed the denitrTffcation 2 wherein N2 is reduced to
yield N2, the waste water conpo- nents are oxidized in aeration tank 3.
Thereafter, the , . -7- wast e wat er passes
into the seCondBPyYEBUARENPEL PEHUFARAEr OFn UDRETEEREEE LRGEYe 8Cd 9SePaVaAL ed
fromthe purifiedgwaste wairdion Atdn¥ ewieh heehhetiat benysiigam hekvagn
deni - trificatign.2 agd aerat%on tank 3 is maintained in order to preserve
t he bi ol ogi cal quiP% FPER 2“8/ bott om of aeration tank 2 has an aeration
system which is used to disperse the air in the formof fine bubbles. The

amount of aLr i uced J i k.2.is regu- |at.ed i,n such_a way
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us- ing a rotang%gg oTbe 9xygep concentration in the liquid is neasured
usi ng an el ectrode ?ron1VWVVCbnpany. An oil-in-water enulsion is added

continuously to the in- flow section, optionally using a netering punp 5.
Thi s - polyoxyalkylene compounds based on alkylene oxides and

alkylene oxides with fatty alcohols and/or C;,-Cig
fatty acids and/or fatty acid glycerides of C;5-Cig
fatty acids.

The above-described oil-in-water emulsions are familiar
from various fields. However, it was surprising to find
that these emulsions improve the denitrification in aerobic
sewage treatment plants.

In the meaning of the invention, an aerobic biological sew-
age treatment plant is any municipal and/or industrial sew-
age treatment plant known to those skilled in the art,
wherein the biologically degradable waste water components
are eliminated from the waste water by oxidation, and which
has at least one denitrification stage. In said denitrifi-
cation stage, NOj is reduced to yield N;. The denitrifica-
tion stage can be arranged upstream or downstream of the
so-called aeration tank. Preferably, the waste water to be
treated passes through the denitrification stage prior to
being treated in the so-called aeration tank.

The production of the emulsions to be used according to the
invention, particularly of stable oil-in-water emulsions,
is well-known. To this end, the o0il component is emulsified
in water using suitable, well-known oil-in-water emulsifi-
ers. Predominantly, the hydrophobic phase represents the
active substance.



enmul sion consi sted of 14 kg of terpene, 1.0 kg of hexade- canol, 7 Kg of a
75% paraf fi nsul fonate, and 2.1 kg of wa- ter, and was fused honD eneousl

and subsequently poured with stirring into a 600C warnts eo en
of water and 1.4 kg of an ol eyl alcohol reacted with 20
oxi de. An oil-in-water enulsion includi¥®y about 2. 5%)sol

Initially, the pilot plant was operated for several days mnth no addltlon
of the above emul si.on nstant con- ditions were present i the i | ot
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performance fdllowaspect to COD (chem cal oxygen demand) and nitrogen were
nmeasured continuously during this period. The anount of introduced air was
2 1/mn on an average during this pe- riod. After the pilot plant had been
operated for-sevwstalraisms hydtercarvese cardt ant @otdid, ot&st;ratctm:aﬁé - igewat er
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adapt ati on phase of “about he amount of introduced air  was not’ nore
than 1.2 1/ nin diexafdesaacdge ogtagderaneilsebehensidgadcednditi ons, so that the

anount of in.trochg}gg, Adid@NGudiiSs capric acid, stearic acid, melissic
acid, oleic acid, and linolenic acid;

W - fatty acid esters such as methyl stearate, octadecyl
palmitate, octyl oleate, glycerol mono- and trioleate,
ethylene glycol dilaurate, sorbitan stearates and ole-
ates, and/or dibutyl adipate;

- fatty acid amides such as stearamide, coconut fatty
acid butylamide, acetic acid oleylamide, and ethylene-
bisstearamide;

- terpenes such as menthol or orange terpene (WeiBmer
Baltische HG, Hamburg).

Other suitable commercially available hydrocarbons or hy-

drocarbon mixtures are paraffin oil or mineral oil.

N

In addition, fats and oils on native basis are suitable,

particularly vegetable oils and preferably rape oil.

The saturated or unsaturated fatty alcohols which, accord-
ing to the invention, may be used as emulsion components,
can be obtained according to well-known methods, e.g. in
the oxo process as oxoalcohols or, according to the Guerbet
reaction, as Guerbet alcohols.

As polyoxyalkylene compounds on the basis of alkylene ox-
ides and/or fatty acid glycerides of C;5-Ci; g fatty acids,
those described in, inter alia, DE-AS 12 70 542 and EP
0,247,509 Bl are used.

THIS SHEET HAS BEEN
REPLACED




t he amount of energy required for this purpose had been re- duced by about
40% The COD and/or nitrogen elimnation performance of the pilot plant
were not inpaired by nmeter- ing the enulsion of the invention. Li kew se,
t he sedi nentati on behavior of the m croorgani sms had not been changed by
addi ng the enul sion of the inven- tion.11 -The present invention is al so
directed to the use of the above-specified oil-in-water enul sions for

i nproving deni- trification in aerobic biological sewage treatnent plants,
sai d oi | -i n-Wiareruehg storRenes: pEReY 085Py PHEACTERAY, USSR i diMEEH @ hei r
oi | phase atyitapd (H@re@EObRd udlsattheatel ewrhg ahassgs.of conpounds or a
m xture of nmenbers of the follow ng classes of conpounds: - saturated or
unsat urated, open-chain or cyclic, nornal or isoneric hydrocarbons with
8-30 carbon mte)resj;lf phas& at-ait b6 feﬁnothunguguurmt-eldﬁéiat te);nue:i.lsciealﬂoIis],c fr&ﬁﬁtﬂra'([j ed
or unsat yr at tty acjds, fatt i no ers, . tty agi
ani des, or f ti&dcsﬁ ﬁﬁﬁghgkypﬁﬁ%ﬁﬁéggy fr}%gh?]ur%?ega%rggngth%ﬂeoa%gtty

aci ds, the frafrtey preferablyolfsonft ast ywoacBds &y walightaaifl edeeroverfallhe

men- tion lcgrgglounds havi ng 8-30 carbon atons; - nonoesters or

S . . . . .
pol yesters of @a saturated or unsaturated carboxylic acid or dicarboxylic
aci d having 4-30 carbon atons with a nonoal cohol and/or a polyol;

The oil-in-water emulsions to be used according to the in-
vention are employed as such or diluted with water, or wa-
%;; ter and/or mixtures containing solvents. The emulsion to be
| used according to the invention can be added at any point
upstream of or in the aeration tank, with addition to the
waste water to be purified immediately before its entry

into the aeration tank being preferred.

The added amount preferably is from 0.1 to 1000 ppm, more
preferably from 0.5 to 200 ppm, and even more preferably
from 1.0 to 50 ppm, relative to the waste water to be puri-
fied.

By virtue of the emulsions to be used according to the in-
vention, the denitrification can be improved by up to 50%.
The emulsions to be used according to the invention have no
or merely low toxicity and may be rated as water-polluting

class 1; they are biologically degradable.

The invention will be illustrated with reference to an Ex-
ample. These illustrations are given merely by way of exam-
ple and do not limit the general idea of the invention.

Example 2
The tests used to demonstrate the improved denitrification

were carried out 1n a municipal biological sewage treatment

plant. This sewage treatment plant is of a two-line design



-9- - polyam des of saturated or unsatufated fatty acids hav- i ng
8-30 carbon atons with aliphatic pol yam nes havi ng 2-6 nitrogen atons;
acyclic, preferably nonocyclic and/or bicyclic ter- penes,
particularly terpene hydrocarbons and/ oy, terpene al cohol s; and/ or

pol yoxyal kyl ene conpounds based on alkyi%ne oxi des and al kyl ene oxi des
with fatty al cohols and/or Cl12-C18 fatty acids and/or fatty acid

glycerides CQndlafdhlires bicbyadtyiseo THE ADBYE-GRCTAORAPLI L1 LN o
emul sions are fam'liar fromvarious fields. However, It was surprising to
find that tHEOERAS] oRgchmpibve tiee denideniftimidiiant ion aerobiaesevage
(reatment plalie, anh bNesdBaiudy ofs dditdrtealdion. cARoAERONE: oA Ol cal
sew age treatnent plant is any municipal and/or I'ndustrial sew age

treat nent pl"Htt&ntAEE of LRSS e 18kilihicd e¥dene Beth JABESI mueheldandilstfileal |y

degr adabl e Vﬂﬁtée@@%ﬁ{] ¢pepoNads 2k ReeldddNAlRd 11RO MAPEngaa! Guaral 8Py
oxi dati on, and whic astﬁéileast one denitrification stage. In said

denitrifi- P Bk EPHELTUQUSe RAGHE QR yPE| @iNT INTHELEEN ST I ca-
tion stage chirie Bhiiangedlspoihr edmsaeteawist r eam@f ofhecspes@l, | ad @adpt i on
tank. Pref ero%blﬁéxz;J]e%avr\%ﬁt,e 7\'\l%tgeroft % bﬁj% paraffinsulfonate, and 2.1 kg

of water, and was fused homogeneously and subsequently
poured with stirring into a 60°C warm solution of 74.5 kg of
water and 1.4 kg of an oleyl alcohol reacted with 20 moles

" ¥

of ethylene oxide.

Both lines were operated with the same waste water and an
identical amount of waste water, and the waste water
treated in the lower line was added with oil-in-water emul-
sion in such an amount that the concentration was 2 ppm.

The tests were performed over a period of two months. The
NO3~ concentration in the outflow of the denitrification
stage operated with 2 ppm of oil-in-water emulsion had a
value about 50% lower than the NO3~ concentration in the
outflow of the denitrification stage operated with no oil-

o F in-water emulsion.



treated passes through the denitrification stage prior to being treated in
the so-call ed aeration tank. The production of the enul sions to be used
according to the invention, particularly of stable oil-in-water enutsioens,

is well-known. To this end, the oil conppnent is erruls:”"ﬂﬁ ng
suitable, well-known oil-in-water enmulsiti- ers. Predo "m mumr

hydr ophobi ¢ phase represents the active substance.

hydr ophobi ¢ oil conponent nay be exenplified by the follomnng. -
saturated hydrocarbons such as octane, tetradecane, oc- t adecane,

ei sodecane; decene, hexadecene, and technical a-olefins; - fatty

al cohol s such as octanol, dodecanol, cigpiggcanol, hexadecanol ,

oct adecanol , behenyl al cohol; - fatty acids such as capric acid, stearic
acid, nelissic acid, oleic acid, and linolenic acid; - fatty acid
esters such as, w&ybfst@ﬁlam—wae@fa@mwSlons p&lom‘itataauc@ﬁgyltmé ealia;

gl ycerol nono- and, trioleate, | e dllaurate orbi tan

stearates and ol%®d/0r ~Qx¥ge nandj/e(’}’ia bt |g‘id%ﬁ°8%h 1ologiqa ﬁa\clsdewfrﬂedes

such as stearamuraammmmomMaﬂﬁﬂ;ycharaatéﬂlbedyMNnthatachbl&mmﬁsions

ol eyl am de, andi%tmﬂe N€oil phase include at least one compound of the

following classes of compounds or a mixture of members

of the following classes of compounds:

- saturated or unsaturated, open-chain or cyclic,
normal or 1isomeric hydrocarbons with 8-30 carbon
atoms;

- saturated or unsaturated fatty alcohols, saturated
or unsaturated fatty acids, fatty acid monoalkyl
esters, fatty acid amides, or fatty acid monoal-
kylamides of saturated or unsaturated fatty acids,
the fatty alcohols, fatty acids and fatty acid es-
ters of the mentioned compounds having 8-30 carbon
atoms;

- monoesters or polyesters of a saturated or unsatu-
rated carboxylic acid or dicarboxylic acid with
4~30 carbon atoms with a monoalcohol and/or a
polyol;

- polyamides of saturated or unsaturated fatty acids
having 8-30 carbon atoms with aliphatic polyamines
having 2-6 nitrogen atoms;

- acyclic, preferably monocyclic and/or bicyclic ter-
penes, particularly terpene hydrocarbons and/or
terpene alcohols; and/or

- polyoxyalkylene compounds based on alkylene oxides
and alkylene oxides with fatty alcohols and/or
C1,-C,g fatty acids and/or fatty acid glycerides
of C15,-C;g fatty acids.



bi sstearam de; - terpenes such as nenthol or orange—terpere—{(WeiBrer—
Bal ti sche HG Hanburg). O her suitable comrercially ay

hydrocarbons or hy- drocarbon mxtures are paraffin oil Immmrlnl”mllmm
In addition, fats and oils on native basis are suitable, parct

vegetable oils and preferably rape oid1.l4 -“The saturated or unsaturat ed

fatty al cohols which, accord- ing to the invention, nmay be used as enul sion
conponents, can be obt ai ned accordlng to mell-knomm net hods, ed%: in the
1Mgadd

0X0 process ds FEalEEhALs WGl ACUETEHN T SRE SaRGARE

Guer bet al cohol s:ha&@d%ﬂ%yﬂalﬂﬁylt&ra& GO @ANASs i@h st mendlames dl:ftaaiekyltﬂﬂe OX-
i des and/or fatt aC|d %I erides of Cl2-C1 %g gé |ds % se des |bed
I

in, inter alia, i EPD, 547 drocatbon,
When using ter pei’wﬁ:net,hetye:aa@eqﬂﬁﬁrabﬁyonsexédhmmm xttokefind assatnr at ed

or unsaturated E%&%&a%%%pgghrocarbon.

3. The use of oil-in-water emulsions according to claim 1,
characterized in that the emulsions include octanol,
dodecanol, tridecanol, octadecanol and/or behenyl alco-
hol as fatty alcohols.

4. The use of oil-in-water emulsions according to any of
claims 1 to 3, characterized in that the emulsions in-
clude capric acid, stearic acid, melissic acid, oleic

acid and/or linolenic acid as fatty acids.

5. The use of oil-in-water emulsions according to any of
claims 1 to 4, characterized in that the emulsions in-
clude methyl stearate, octadecyl palmitate, octyl ole-
ate, glycerol mono- and/or trioleate, ethylene glycol
dilaurate, sorbitan stearate and/or oleate, and/or di-

butyl adipate as fatty acid esters.

”;5 6. The use of oil-in-water emulsions according to any of
claims 1 to 5, characterized in that the emulsions in-
clude stearamide, coconut fatty acid butylamide, acetic
acid oleylamide, and/or ethylenebisstearamide as fatty

acid amides.

7. The use of oil-in-water emulsions according to any of
claims 1 to 6, characterized in that the emulsions in-
clude poly(ethylene oxide) and/or poly(propylene oxide)

as polyoxyalkylene compounds.

This Sheet Has Been Replaced THIS SHEET HAS BEEN | _
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The oil phase ratio in the oil-in-water emulsion is froml1 to 90% by

wei ght, preferably from1l to 50% by wei ght, and nore preferably from5 to
30% by weight of the overall emulsion. The oil-in-wat e“mmw”m'mmn”m
used according to the in- vention are enployed as such of &M |

water, or wa- ter and/or mxtures cortatning sol vents. The ehul'si dn fo be
used according to the invention can be added at any point upst;eag1of or in
the aeration tank, with addition to the waste water to be purifie

i medi ately b ‘fg]}&be i‘t‘%eeﬂgr YIS HRE SZe rsiY IBHE- Ah k2 BEP L Y efer P8F. ©f The
added amount pr efleriatd y1 ito {7 pntRataée2098d PR thBke tHeefanaldody om-0. 5
to 200 ppm and even nore pnﬂferabl from1.0 to 50 ppm relative to the
waste water to thb L3RS 841 asgRafirfde©dt <t he enul sions to be used
according to the in- vention, the denitrification can be inproved by up fo
50% The enulgi t e_us according to t.he invention have no _or nerely
| ow toxicity Q;'ng[rhn%hyl?%ée) (r)gt gglagﬁw‘évg 5ngoe1‘n}ut}ﬁlr?d’scl%%%oﬁqllfq]eWafa@Y ot

bi ol ogi cal | y degrladatsl €. to The ¢h&em¢ﬁemix¢dlihethbtuﬁhaﬂ&mhh&ﬁhhsramerﬁnce
to an Ex- anple. | t Lan e glyve rely,. by nay,.of 4 pl e
and do not rPnifﬂ¥E§§§§%eég? Pgéggo a?ﬁ%’?%%e%??@ni 11%x%§%l592“%é$ﬂ%”tests
used to denonst PReEeredlynfreved denisOdi fiycatdight, and more preferably

from 5 to 30% by weight, relative to the emulsion, and

that the emulsions are added to the aerobic biological
waste water purifications in amounts of from 0.1 to
1000 ppm, preferably from 0.5 to 200 ppm, and more
preferably from 1.0 to 50 ppm, relative to the waste
water to be purified.

10. The use of oil-in-water emulsions according to any of
claims 1 to 9, characterized in that the sewage treat-
ment plant 1s a municipal and/or industrial sewage
treatment plant.

11. Use of oil-in-water emulsions for improving the deni-
trification in aerobic biological sewage treatment
plants, characterized in that the emulsions in their
0il phase include at least one compound of the follow-
ing classes of compounds or a mixture of members of the
following classes of compounds:

- saturated or unsaturated, open-chain or cyclic,
normal or isomeric hydrocarbons with 8-30 carbon
atoms;

- saturated or unsaturated fatty alcohols, saturated
or unsaturated fatty acids, fatty acid monoalkyl
esters, fatty acid amides, or fatty acid monoal-
kylamides of saturated or unsaturated fatty acids,
the fatty alcohols, fatty acids and fatty acid es-
ters of the mentioned compounds having 8-30 carbon

atoms;



were carried out in a nunicipal biological sewage treatnent plant. This
sewage treatnent plant is of a two-line design

- 12 - and operates according to the upstream denitri I”“mw m I [ le.
Each line has a denitrification, an aeration tank, and I | ﬂ mu mﬂ””
sedi nent ati on, through which the waste Water flows in thi*s érder." BSt h*
lines are identical in design, the lower line additionally having a
nmetering station for the continuous addition of oil-in-water emul- sion.
Thi s enul si on consi Stawpafters |QF opotrepepes ofoak@adunedesddcdanstsatikg of

a 75% par af fi nsul f onafie,q aRdrBoky!9cof a¥RE eror 2l MRDHAYI8E haBRgenepus! y
and subsequently poured with stifring into a 600C warm solution of 74.5 kg

of water and 1.4 kg of3%n CGrdpn aPEGRSI FékBt e8 WRPRC26CHBPEs ¥AARTyI%ne
oxi de. Both Iines ggiyg1operated with the same waste water and an

I dentical anobunt of waste water,_and the ste water tr ate%i t he | ower
line was added with RRAYYaMH-AGs af eRRFUTEFeR PR é‘l?@ﬁtéﬂﬁagﬁgu At at2tH
concentration was 2 Hifing 880 t €stBSoneaeofer fdrtnedh Msitatal epd Dybnof ndsvo
nont hs. The NO[err]-_cance t_r6ati.%n in the outflow of the denitrification
stage operated with BRE o Co-HEPaR &%l si on had a val ue about 50%

| ower than the NO[ eradycldancerteafayainly mdrmwcyitifd emdfort Heldeniia iféxati on

stage operat ed V“tr]ﬂghégj_ particularly terpene hydrocarbons and/or

terpene alcohols; and/or

Sy - polyoxyalkylene compounds based on alkylene oxides

' and alkylene oxides with fatty alcohols and/or
C12-C1g fatty acids and/or fatty acid glycerides
of C,,-C1g fatty acids.

12. The use of oil-in-water emulsions according to claim
11, characterized in that the emulsions include octane,
tetraoctane, octadecane as saturated hydrocarbon,
and/or decene, hexadecene, and/or technical a-olefins

as unsaturated hydrocarbon.

13. The use of oil-in-water emulsions according to claim
11, characterized in that the emulsions include octa-
nol, dodecanol, tridecanol, octadecanol and/or behenyl

alcohol as fatty alcohols.

14, The use of oil-in-water emulsions according to any of
claims 11 to 13, characterized in that the emulsions
include capric acid, stearic acid, melissic acid, oleic

acid and/or linolenic acid as fatty acids.

15. The use of oil-in-water emulsions according to any of
claims 11 to 14, characterized in that the emulsions
include methyl stearate, octadecyl palmitate, octyl
oleate, glycerol mono- and trioleate, ethylene glycol

This Sheet Has Been Replaced THIS SHEET HAS BEEN
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i n-wat er enul si on. ClLai ns: 1. Use of

oil-in-water enulsions for reducing the air and/ or oxygen denmand of
aerobi c biol ogi cal sewage treatment plants, characteri iﬂﬂmmmmunn

enul si ons in their oil phase include at | east one conpoWll i ﬁm
foll ow ng classes of conpounds or a nrxtlure of nmenbers of fhe fdI1dwi hg
cl asses of conpounds: - saturated or unsaturated, open-chain or
cyclic, normal or isoneric hydrocarbons with 8-30 carbon at ons;

- saturated or UnHTAReFIRIFAH bpdTatesand/are@leate, Fndfedatdiat ed

fatty acids, fatduacighiprealdeylfatty ac8et @sterfatty acid amdes, or fatty
aci d nonoal - kyl am des of saturated or unsaturated fatty acids,

the fatty al cohols, fatty acids and fatty acid es- ters of the
menti oned corpourtis hsyi Bg %130 ieakReRr emul NS, accordMNOest ehy aif

pol yesters of a sat.urat r at u- rat ed .cargox lic acid or.

di carboxylic acicgl%mtsh B % tli%o EBF‘BaﬁtﬁFbﬁﬁgw%nn h?r%n(‘}g‘ﬁco%l}lsd]rﬂﬂ%r a

pol yol ; include stearamide, coconut fatty acid butylamide, ace-
tic acid oleylamide, and/or ethylenebisstearamide as

fatty acid amides.

17. The use of oil-in-water emulsions according to any of
claims 11 to 16, characterized in that the emulsions
include poly(ethylene oxide) and/or poly(propylene ox-
ide) as polyoxyalkylene compounds.

18. The use of oil-in-water emulsions according to any of
claims 11 to 17, characterized in that the emulsions

include rape oil as natural oil.

19. The use of oil-in-water emulsions according to any of
claims 11 to 18, characterized in that the emulsions
include an oil phase ratio of from 1 to 90% by weight,
preferably from 1 to 50% by weight, and more preferably
from 5 to 30% by weight, relative to the emulsion, and
that the emulsions are added to the aerobic biological
waste water purifications in amounts of from 0.1 to
1000 ppm, preferably from 0.5 to 200 ppm, and more
preferably from 1.0 to 50 ppm, relative to the waste
water to be purified.

20. The use of oil-in-water emulsions according to any of
claims 11 to 19, characterized in that the sewage
treatment plant is a municipal and/or industrial sewage

treatment plant.



- polyam des of saturated or unsaturated fatty acids havi ng 8- 30
carbon atons with aliphatic pol yam nes havi ng 2-6 nitrogen atons; -
acyclic, preferably nonocyclic and/or bicyclic ter- penes,
particularly terpene hydrocarbons and/ or t erpene al cohols; and/or -
pol yoxyal kyl ene conpounds based on al Ryl&ne oxi des and al kyl ene
oxides with fatty al cohols and/or Clerr] fatty acids and/or fatty
acid glycerides of CJerr] fatty acids.

- 14 - 2. The use of oil-in-water emnul sions according to claim1,
characterized in that the enul sions include octane, te- traoct ane,

oct adecane as saturated hydrocarbon, .,and/or ., decene, hexadecene, and/or
technical [err]-olefins as un- sa F%F@ﬁthydrocarbon. 3. The use of

oi | -in-water enul sions according to claim1, characterized in that the
emul si ons include octanol, dodecanol , tridecanol, octadecanol and/or
behenyl al co- hol as fatty al cohols. 4. The use of oil-in-water

emul si ons acBeg dingenblamyrefatescltai rhel use P chblathevatery eRULAZSNS he

enul si ons ingqr FSHHQ?n aRhkC AY dandfEAr bky§ehddeMBhis D€ AHshid! KL6-

acid and/or linolenic atid as ftatty acids. . . .
logical sewage treatment plants and/or for improving deni-
trification in aerobic biological sewage treatment plants.
As a component of the oil phase, the emulsions include at

7 least: saturated or unsaturated, open—-chain or cyclic, nor-

o mal or isomeric hydrocarbons with 8-30 carbon atoms; satu-
rated or unsaturated fatty alcohols, a saturated or unsatu-
rated fatty acid, fatty acid monoalkyl esters, fatty acid
amides, or fatty acid monoalkylamides of saturated or un-
saturated fatty acids, said fatty alcohols, fatty acids and
fatty acid esters of the mentioned compounds having 8-30
carbon atoms; monoesters or polyesters of a saturated or
unsaturated carboxylic acid or dicarboxylic acid with 4-30
carbon atoms with a monoalcohol and/or a polyol, with the
exception of polyethylenegycols; polyamides of saturated or
unsaturated fatty acids having 8-30 carbon atoms with ali-
phatic polyamines having 2-6 nitrogen atoms; acyclic, pref-
Tﬁ erably monocyclic and/or bicyclic terpenes, particularly
terpene hydrocarbons and/or terpene alcohols and/or poly-
oxyalkylene compounds based on alkylene oxides and alkylene
oxides with fatty alcohols and/or C;y-Ci;g fatty acids
and/or fatty acid glycerides of C;3-C; g fatty acids.



5. The use of oil-in-water enul sions according to any of clainms 1 to 4,

characterized in that the enul sions in- clude nethyl stearate, octadecyl
pal mtate, octyl ole- ate, glycerol no- and/or trioleate, ethylene
gl ycol dilaurate, sorbitan stearate d/ or oleate, and/or di- but yl
adi pate as fatty acid esters. 6. The use of oil-in-water enulsions
according to any of clains 1 to 5 characterized in that the enul sions
i n- cl ude stearam de, coconut fatty acid butylam de, acetic acid
ol eyl am de, and/or ethyl enebi sstearanm de as fatty acid am des. 7. The
use of oil-in-water emul sions according to any of clainms 1 to 6,
characterized in that the enul sions in- cl ude pol yt et hyl ene oxi de) and/or
pol y(propyl ene oxi de) as pol yoxyal kyl ene conpounds.
- 15 - 8. The use of oil-in-water emul sions according to any of
clainms 1 to 7, characterized in that the enul sions in- cl ude rape oi
as natural oil. 9. The use of oil-in-water enul sions according to any of
3
5
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clains' 1 to 8 character| zed I n that the errul Si onﬁﬁ%@mﬁmﬂ' oi |

phase ratio of from1 to 90% by wei ght, preferaply Trom1 10 @6by

wei ght, and nore preferably from5 to 30% by we ght5d @Egb\ye t%el’
enul si on, and that the enul sions are added tojthe aero IC gica 8
waste water purifications in amunts of fromO0.1 fo +006-—Hpm 5
preferably from0.5 to 200 ppm and mor & preferably from1.0 10 5#‘%[;%‘
relative to the waste water to be purified. T0." The use of

oi | -1 n-wat erg %A %)(ps I?Cﬁ% %Jfég?an‘%;lglfl sus &%é@ 59%(?0(%5; dﬁé:tt?él zed

I n that thes trial
sewage t rieg rrEn@eraﬁ‘ﬂ OXYQGHUSTGS oinbr¢dm¢|edf\/at~er t@mnaga‘mmglqmrtanks

| nproving the, dafly an dhddacathop tﬂ cgélﬁnpéxﬁé&%fﬂl&?"‘ﬁﬂetﬁé SR

pl ants, characterized in_t at t eerru SN elr
at | east onelkdbnpermenpiingeths| F‘@tﬁroorgﬁﬁgséﬂsaﬁﬁe@*ﬁb&dﬂﬁtﬁmhﬂ dRgAlL .

m xture of rm{@eéﬁy éntl@n bd othe%aeceaa%esctfg &&F@@msmnk in the

sat ur at ed dé gﬂg urate{ﬁ1 Jggen chain §F nor mal or

i soneric hy (LR SHeE- ‘E%Yr‘—’(?dhan r PYESEXYIeD:  gaturated or

unsaturated fatty al cohols, saturated or unsaturated fatty acids,

fatty acid noal k . sters aci d ,am des

nonoal - e l@ﬁ%%lcotelsorbfo a'?}ber a?né‘ﬁf%Jr rtﬁts%?LP %Soeq a%‘ff/(;%%wv)%ato dthe

the fatty alioohaltsionfatpgratcddanhy foft t ytabled es-l-in-watetreremwlsidres,

ment i oned C%@%lqi%w&gi%%fsar&?@, the oif‘t%onent is emulsified
in water using suitable, well-known oil-in-water emulsifi-
ers. Predominantly, the hydrophobic phase represents the

active substance.

The hydrophobic o0il component may be exemplified by the
following:

- saturated hnggcgﬁEPns such as octane, tetradecane, oc-
tadecane, eisodecane; decene, hexadecene, and technical
a-olefins;

- fatty alcohols such as octanol, dodecanol, tridecanol,
hexadecanol, octadecanol, behenyl alcohol;

- fatty acids such as capric acid, stearic acid, melissic
acid, oleic acid, and linolenic acid;

- fatty acid esters such as methyl stearate, octadecyl
palmitate, octyl oleate, glycerol mono— and trioleate,
ethylene glycol dilaurate, sorbitan stearates and ole-
ates, and/or dibutyl adipate;

~ fatty acid amides such as stearamide, coconut fatty
acid butylamide, acetic acld oleylamide, and ethylene-
bisstearamide;

- terpenes such as menthol or orange terpene (WeilBmer
Baltische HG, Hamburg).

Other suitable commercially available hydrocarbons or hy-
drocarbon mixtures are paraffin oil or mineral oil,

ase inc ude



- .16 - nonoesters or polyesters of a sat BEBLAGJEMEP“ mfﬁfﬁﬁ;
rated carboxylic acid or dicarboxylic acid with 4-30 carbon™at ons
wi th a nonoal cohol and/or a pol yol ; polfy 1mlﬂ§§[u<p‘n‘2'%§it rat ed
or unsaturated fatty acids havi ng 8- 30 carbon{ajons with aI| hatlc
pol yam nes havi ng 2-6 nitrogen-ajg@ns; hCyTHTC—ptreer ablty
nonocyclic and/or bicyclic ter- penes, particularly terpene

hydr ocar bons and/ or t erpene al cohol s; and/ or poTyoxy‘éT'kyI ene

conpounds batke tydablppopie oxidesomponentansbyl byl eexeermxl ifvedv bly faliéy

al cohol s andﬁ)howm Cerr] fatty acids and/or fatty acid glycerides

of CJerr] f y - acl 12. The use of oil-in-water emnul sions according to
claim 11, char acterized in that the emul sions include oct ane,

t et raoct ane, og} @g%ﬁa&? e ydr o ecene,
hexadecene, and/or techni casi ﬂ-@ﬁ@ &Clgsg%n(gg%%?é;‘t e%eﬁgggogé?% S
The use of oil - itrdegare e Ailssidaenigcc cedieng (t beecladﬁﬁﬁnefléndchachm@@l zed

in that the enulgionseigicl ude octa- nol, dodecanol, tridecanol,
oct adecanol and/ or behenyl al cohol as fatty al cohol s. 14. The use of

0i | -i n-wat er” emx‘f%"rfdﬁsala%‘b'b?%ﬁ n§UEB ARy asftanclyl gefedanqly jgridecanol,
characterized | médfdeddi® EMdSfLReanol, behenyl alcohol;

- fatty acids such as capric acid, stearic acid, melissic
acid, oleic acid, and linolenic acid;

- fatty acid esters such as methyl stearate, octadecyl
palmitate, octyl oleate, glycerol mono- and trioleate,
ethylene glycol dilaurate, sorbitan stearates and ole-
ates, and/or dibutyl adipate;

- fatty acid amides such as stearamide, coconut fatty
acid butylamide, acetic acid oleylamide, and ethylene-
bisstearamide;

- terpenes such as menthol or orange terpene (Weifmer

Baltische HG, Hamburg).

Other suitable commercially available hydrocarbons or hy-

drocarbon mixtures are paraffin oil or mineral oil.

In addition, fats and o0ils on native basis are suitable,

particularly vegetable oils and preferably rape oil.

The saturated or unsaturated fatty alcohols which, accord-
ing to the invention, may be used as emulsion components,
can be obtained according to well-known methods, e.g. in
the oxo process as oxoalcohols or, according to the Guerbet
reaction, as Guerbet alcohols.

As polyoxyalkylene compounds on the basis of alkylene ox-
ides and/or fatty acid glycerides of C;3~-C; g fatty acids,
those described in, inter alia, DE-AS 12 70 542 and EP
0,247,509 Bl are used.
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i ncl ude capric acid, stearic acid, nelissic acid, CBEPLACEMEATW*"?H‘['J/OI’
linolenic acid as fatty acids. 15. The use of oil}-ijn-water emul s ons
according to any of clains 11 to 14, characteriZed iO5tJWHt Zithe Enul si ons
i nclude nmethyl stearate, octadecyl palmtate, octyl ol eate, glycerol
mono- and trioleate, ethylene glycol _ ;4 - P17 -
dilaurate, sorbitan stearate and/or ol eate, and/or (di- butyl _adi pate as
fatty acid esters. 16. The use of oil-in-water enul sions according to any
of cl ai ms2 11THe ddm @ﬂadsa:ciemwmbﬁ refipd idie @medsdiong to ciaohude

st earam de, coconut_f dbut | am . de, ac l(idoelamde
and/ or et hyl eneb{g ;a{y@ 1_fattl%‘ay %‘ffisja?ﬁsdelsnc U9% O s ot
oil-in-water e ﬁaaﬁﬁammﬁoodt&@etmnanysohaturaﬂadrhydﬁo¢arudh and/or
characterl wed | Niddile ! PECSINLELRE® ana/b0c! Ll POLYT eLY) 00X LE) (0! of
pol y(propyl ene ox- as pol yoxy II? | ené"conpounds g use of
oi | -i n-wat er ennﬂQﬂuﬁﬂteﬂnhydnqqynhwnany of clains 11 to 17,
characterized in that the enul sions

3. The use of oil-in-water emulsions according to claim 1,
characterized in that the emulsions include octanol,
dodecanol, tridecanol, octadecanol and/or behenyl alco-
hol as fatty alcohols.

4. The use of oil-in-water emulsions according to any of
claims 1 to 3, characterized in that the emulsions in-
clude capric acid, stearic acid, melissic acid, oleic

acid and/or linolenic acid as fatty acids.

S. The use of oil-in-water emulsions according to any of
claims 1 to 4, characterized in that the emulsions in-
clude methyl stearate, octadecyl palmitate, octyl ole-
ate, glycerol mono- and/or trioleate, ethylene glycol
dilaurate, sorbitan stearate and/or oleate, and/or di-

butyl adipate as fatty acid esters.

6. The use of oil-in-water emulsions according to any of
claims 1 to S, characterized in that the emulsions in-
clude stearamide, coconut fatty acid butylamide, acetic
acid oleylamide, and/or ethylenebisstearamide as fatty

acid amides.

7. The use of oil-in-water emulsions according to any of
claims 1 to 6, characterized in that the emulsions in-
clude poly(ethylene oxide) and/or poly(propylene oxide)

as polyoxyalkylene compounds.
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i ncl ude rape oil as natural oil. 19. The use of
according to any of clains 11 to 18, characteri
i nclude an oil phase ratio of from1l to 90% by wei
to 50% by weight, and nore preferably fromb5 tojf3

to the enul sion, and that the enul si ggs.are addegd b
bi ol ogi cal waste water purifications in anountsfof fromO0.1 to 1000
ppm preferably from0.5 to 200 ppm and nore préfera romi+~0 to 50

ppm relative to-thenoesdeters Vet epoll9ebeepr offi @d.sat Phtedeotisendatu-

O Ll et et el 1 ong. SO ngohd MY Oh or BRI A 0t win

i ndustrial sewage 4-43®atemrdorpl afoms with a monoalcohol and/or a
polyol;

- polyamides of saturated or unsaturated fatty acids
having 8-30 carbon atoms with aliphatic polyamines
having 2-6 nitrogen atoms;

- acyclic, preferably monocyclic and/or bicyclic ter-
penes, particularly terpene hydrocarbons and/or
terpene alcohols; and/or

- polyoxyalkylene compounds based on alkylene oxides
and alkylene oxides with fatty alcohols and/or
Cy12-C31g8 fatty acids and/or fatty acid glycerides

of Cy1,-C1g fatty acids.

12, The use of oil-in-water emulsions according to claim

11, characterized in that the emulsions include octane,
m%sﬁsg&ﬂaag

’ octadecane as saturated hydrocarbon,
and/or decene, hexadecene, and/or technical o-olefins

as unsaturated hydrocarbon.

13. The use of oll-in-water emulsions according to claim
11, characterized in that the emulsions include octa-
nol, dodecanol, tridecanol, octadecanol and/or behenyl

alcohol as fatty alcohols.

14. The use of oil-in-water emulsions according to any of
claims 11 to 13, characterized in that the emulsions
include capric acid, stearic acid, melissic acid, oleic

acid and/or linolenic acid as fatty acids.

15. The use of oil-in-water emulsions according to any of
claims 11 to 14, characterized in that the emulsions
include methyl stearate, octadecyl palmitate, octyl
oleate, glycerol mono- and trioleate, ethylene glycol



