1 WO 2007/076792 METHOD AND DEVI CE FOR THE CONTI NUOUS REDUCTI ON OF THE
ODOR CONTAM NATI ON CAUSED BY THE WASTE WATER I N SEWERS AND METHOD AND

DEVI CE FOR DETERM NI NG THE POLLUTI ON OF A WATER SAMPLE W TH ODOROUS
SUBSTANCES The present invention relates to a nmethod as set forth in the
preanble of the clains 1 and 3 as well as to a device as set forth in the
preanble of the clains 11 and 20. Various wastewater types are di scharged
into the sewer systemso that odors may dével op through the di scharged
wast ewat er, through mcrobiological processes or through chem cal reactions
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tube. Through a gas supply tube, a carrier gas is thereby injected into the
flowng liquid, said carrier gas releasing the gas conponents to be
measured which are then supplied to the gas anal ysis equi pnent together
with the cafrier gas through the extraction tube. For this purpose, the
extraction tube is connected with an inmmersion tube projecting into the
liquid, said inferRiesant inyentionr relaiesdoa mgihasias aetsfprt%umtm%nrmpletqfat is

connected to thg dAFmMIUPHAY 3'd¥Reli G5 to a device as set forth in the preamble of the
C claims 11 and 20.

15 Various wastewater types are discharged into the sewer system so that
odors may develop through the discharged wastewater, through
microbiological processes or through chemical reactions of various kinds of
discharged wastewater. The odors then generated may create considerable
nuisance and, as a result thereof, harmful environmental effects in the

20 sense of the Federal Law relative to Emission Protection. Accordingly, the
odor emissions are to be minimized, which is usually achieved by reducing

odor development.

C From the document DE 40 07 064 A1 there is known a device for

25 determining relevant substances in a liquid, said device comprising a gas
analysis equipment that is fed with the components to be measured
released from the liquid via an extraction tube. Through a gas supply tube,
a carrier gas is thereby injected into the flowing liquid, said carrier gas
releasing the gas components to be measured which are then supplied to

30 the gas analysis equipment together with the carrier gas through the
extraction tube. For this purpose, the extraction tube is connected with an
immersion tube projecting into the liquid, said immersion tube enclosing a

porous distribution body that is connected to the gas supply tube for



2 supplying the carrier gas in the formof finely distributed gas bubbles,
the flowng liquid inpinging laterally onto said distribution body. The
conpany Yara GrbH puts into practice a nethod for reducing the 5

devel opnment of odors in wastewater according to which a sanple of

wastewater is collected for investigation for hydrogen sul phide (1-12S). The
wat er sanple is thereby acidified with HCl .to a pH of 4 before air is blown
t hrough the water sanple for stripping thezhydrogen sul fides contained in
the water sanple. Then, the ampunt of hydrogen sul fides contained in the c
10 stripped ai Supglyincte casrieegas inthedqumédinely distribntechgas brbbiss: the

quant iy of - an OIS P dioniat BB AT B Beit et BU R B8Ot * st r e

thereof. This odor reducing neans is pernmanently added to the vvaste wat er
so that the devel opnent of odors is continuously reduced. 15 Ascertaining
current wast ewdthercaipparyn’aea GorbH putreinde piacting a methasbies seducing e of
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der Luft (Met hereweter sditlpibeTheA! bayarfbudfiHyaIrégEH sulliBes ebREmEd ihdheKeepi ng
Air free of Hazardous Substances , 63 (2003) ° No. 7/8, pages 283-289) are

@ li zed bylorestrorsd ainmay thes bedeadily esaeired by iodline measurement.s neasur ed.
alimt val Lffede%d‘ﬁ%ggﬁ%gan?o n?gf’f-lgs contained in the water sample, a certain

quantity of an odor reducing means is added to the waste water, upstream
thereof. This odor reducing means is permanently added to the waste water
so that the development of odors is continuously reduced.

15
Ascertaining current wastewater contamination by determining the
concentration of hydrogen sulfides however has not been found sufficient
since, if it is true that an increased concentration of hydrogen sulfides
causes odors to develop, the reverse is not permissible. Finally, odor

20 emissions may also have other causes so that missing hydrogen sulphide

C- is not a guarantee for lack of odors.

In urban sewer systems, electronic odor measuring apparatus of WMA
Airsense Analysetechnik GmbH or of Altrasens GmbH (Boeker et al:

25 Methodik und Technik der Online-Geruchsmessung aus Gefahrstoffe-
Reinhaltung der Luft (Methodology and Technology of Online Odor
Measurement for Keeping Air free of Hazardous Substances , 63 (2003)
No. 7/8, pages 283-289) are utilized by means of which the odor
concentration in the air is measured. If a limit value is exceeded, an odor-

30 reducing agent is added to the wastewater. This measurement is prone to

errors since the odor meter must be mounted at a large distance from the



30 reducing agent is added to the wastewater. This neasurenent is prone to
errors since the odor neter nust be nounted at a |arge distance fromthe 3
actual wastewater on the one side in order to avoid damage to the odor
meter and since, on the other side, environmental inpacts affect the
measurenent result, for exanple when fresh air enters into the sewer system
t hrough an openi ng. Anot her di sadvantage of this odor 5 neasurenent in the
sewer air is that the odorous conpounds coAtained in wastewater are not
rel eased to anbient air to the sanme extent everywhere. Less odorous
conpounds are factuadxaspewateeloadbe dnatsige acexleato akdidrdarhage vamthecoddrer 1 ows
quietly as conpar.ed tq pl aces .at ich the wastewater is, tur ent. 10 All
The et hods. oumieREaNT Ssen oaBe o side MR IaA impacts #HFR heast ewat or
cont ani nati on aeadiRbmeAPARUR, Bir HXAMEAE WheRSFESH Bir Bhists i thedairys
conpounds really contained in the wastewater. In order to neverthel ess
reduce odor emnisysieomthroughenedpenimgtAngitherdisadvantageefithivlodol5 extent, nore

than the actually needed, quantity of. odpr-redugcing agent | reventively
added to vadt RIS SLOW see 2l BIRA theodpitds BimPeunis cPERINGA Mecuti ng
the detected ogstéRaePArE Abt Rileaddd RARABIRNL LY t6 W€ Sanid &kteht ey here.
concentration is not detected and, as a result thereof, 1s not- Tought. It
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i nvol ves high costs. In_view thereof, it is the object.of the present.

i nvention to pmﬁtt%at‘e&ﬂoys %@,ﬁfycgs 89@‘%“#&%8’61‘08? af Wi"&&/%‘@ %%?W@Eﬁids her ei n
above that all eusuict. reliably detecting odor concentration and for
mnimzing the utilization of 25 odor-reducing agents. As a technical
@ution towot his object, a method having the features of claim

All the methods outlined herein above for ascertaining the current
wastewater contamination are not capable of reliably ascertaining the
odorous compounds really contained in the wastewater. In order to
nevertheless reduce odor emissions or development of odors to a bearable
15 extent, more than the actually needed quantity of odor-reducing agent is
preventively added to wastewater. Although this allows for usually
sufficiently reducing the detected odor concentration, it happens in cases
that the odor concentration is not detected and, as a result thereof, is not
fought. It is understood that the high utilization of odor-reducing agents also

20 involves high costs.

In view thereof, it is the object of the present invention to provide for a

device and a method of the type mentioned herein above that allows for

reliably detecting odor concentration and for minimizing the utilization of
25 odor-reducing agents.

As a technical solution to this object, a method having the features of claim
1 or the features of claim 3, and a device having the features of claim 11 or
the features of claim 19 are proposed. Advantageous developed

30 implementations of this method and of this device will become apparent

from the respective dependent claims.



1 or the features of claim3, and a device having the features of claim1l
or the features of claim 19 are proposed. Advantageous devel oped 30

i npl ementations of this nethod and of this device will becone apparent from
the respective dependent clainms. 4 A method inplenented according to this
techni cal teaching and a device configured according to this technical
teaching offer the advantage that, by neaduring the odorous conpounds
actually contained in the wastewater 5 instead of, like in prior art, only
one singl e odorous conpound, namely hydrogen sul phide, a very precise

i nformati on on an existing contam nation and on the degree of contam nation
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actually currently existing odorous compounds odor contamination may be

prevented efficiently and reliably. Still another advantage is that, thanks in
15 particular to the device mentioned herein, a fully automated and almost

continuous detection of the odorous compounds is achieved so that

developing odor contamination may be fought promptly.

It has been found advantageous to rinse the entire device after each
20 measurement, the parts in contact with wastewater being rinsed with fresh
C, water whilst the parts coated with odorous compounds are rinsed with fresh

air. This permits to avoid erroneous measurement results.

For reasons of costs, ambient air is used for blowing the odorous

25 compounds away. It has been found advantageous to clean the ambient air
with an activated-carbon filter, a mineral filter and/or a pollen filter prior to
utilizing it in the reactor and/or to dehumidify the ambient air in order not to

distort the measurement results.

30 In a preferred embodiment, it has been found advantageous to configure

the reactor to be a vertically oriented cylinder, more specifically to



utilizing it in the reactor and/or to dehumdify the anmbient air in order

not to distort the nmeasurenent results. 30 In a preferred enbodi nent, it

has been found advantageous to configure the reactor to be a vertically
oriented cylinder, nore specifically to 5 dinmension the reactor so as to
spare a freeboard having |less than a third of the reactor's height,
preferably of less than 10 cm in order to_mnimze the air volune in the
reactor. The freeboard has the advant age t® prevent possibly generated foam
fromentering the air line or the diverse neasuring 5 apparatus. |In another
preferred enmbodimensionithe regetpnsie asdo spareca érreebaarchhawng Hess thandi thinelt afr

redi um o' be banReAGPES RGP alerably o o Hahy o, M A6 BiEmcE g o
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conpounds may be rel eased fromthe water sanple in order to be transported

out of the wat @ossighpgenerptachivagafosuentesogdhe airdingratthediyaree eneasuiring
enbodi ment, it has% n found advantageous to 15 provide for a menbrane at
the bottom &f RE3F Hgt or. This menbrane, which preferably acts in only one
direction, has for exanple a nunber of evenly spaced slots for the air to
pass through This offers the advantage that the gaseous nediumto be

i nj ected, prefdnapptheripsetgired ¢r9bddmentbtheezyhedmalyewer haSI@ehQigbtstQ section
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applied in the reactor assists in filling the water sanple into the

ggct or. Asta rselﬁmletntlytlheg distaneg &rrogghrﬁleawwtensa@mlgrsoﬂhet theaedaspusii t hout
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wat er sanple i
transported out of the water sample by the gaseous medium.

In another preferred embodiment, it has been found advantageous to

15 provide for a membrane at the bottom of the reactor. This membrane, which
preferably acts in only one direction, has for example a number of evenly
spaced slots for the air to pass through. This offers the advantage that the
gaseous medium to be injected, preferably the air, is distributed evenly over
the cross section of the reactor and that the bubbles forming during

20 injection have a defined size so that the odorous compounds are optimally

C. stripped from the water sample.

In still another preferred embodiment, a negative pressure applied in the
reactor assists in filling the water sample into the reactor. As a result, the

25  water sample will enter the reactor without great turbulence or swirl. The
advantage thereof is that, when filling the water sample into the reactor,
only a negligible small amount of odorous compounds may escape from the
water sample so that the measurement result obtained thereafter will not be
distorted significantly.

30



only a negligible small anount of odorous conmpounds may escape fromthe

wat er sanple so that the neasurenent result obtained thereafter will not be
distorted significantly. 30 6 Fresh wastewater is pernmanently punped from
the sewer systeminto an extraction line for supplying wastewater fromthe
sewer systemto the reactor. The water line |eading to the reactor and

t hrough which the water sanple is taken ig then connected to this
extraction line. 5 This brings the advantaée that the extraction |line may be
laid ad |lib, so that the neasuring device may be placed anywhere and needs
not be placed iFiesh wastawater i Raimaneptly puntred Bagy theysawen syisters dntorasn

current and unali ety BTG SsdthldieP B AN &l o BanYesfEnt - 10 In

a conpletely difterent, p wast ewa amnation 1is

determi ned by qeaetoni Thewalturtlinetlbadingas this reximoadithreagh WhisHtHewhfee wat er
sanpl e and the sul phide value in a water sanple, an evaluation unit
utilizing the SARlRistaken isiheneonieded te thivedsaddiamiinesdor - r educi ng 1s
agents. The 5advant age thereof is that, by measuring both the odorous
conpounds and t he hydrogen sul phi de, any possi bl e odor generating sources

will be detect fhigbfingsithebadiantghe tiratthe extrgtion e hgrbeahidat dipeso tHatt he
nmet hod of the invention and of the device of the 20 invention will becone
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after. The enbavhstewbterds stilacshbhef@imeagigemenel y exenplary in nature and
are not intended to limt the scope of the invention

C 10

In a completely different, preferred embodiment, wastewater contamination
is determined by determining both the odorous compounds contained in the
water sample and the sulphide value in a water sample, an evaluation unit
utilizing the two measured values in order to dose the odor-reducing

15 agents. The advantage thereof is that, by measuring both the odorous
compounds and the hydrogen sulphide, any possible odor generating

sources will be detected and can be fought accordingly.

Further advantages of the method of the invention and of the device of the
20 invention will become apparent in the appended drawings and in the
C following description of embodiments thereof. Likewise, the invention lies in
each and every novel feature or combination of features mentioned above
or described herein after. The embodiments discussed herein are merely
exemplary in nature and are not intended to limit the scope of the invention

25 in any manner. In said drawings:

Fig. 1 shows a schematic diagram of a device of the invention for
determining the concentration of odorous compounds in a water
sample;

30 Fig. 2 is a schematic diagram of a device of the invention for determining

the contamination of a water sample;



25 in any manner. In said draw ngs: Fig. 1 shows a schematic diagram of a
device of the invention for determning the concentration of odorous
conpounds in a water sanple; 30 Fig. 2 is a schematic diagram of a device
of the invention for determning the contam nation of a water sanple; 7
Fig. 3 shows a schematic diagramof an alternative enbodi mrent of a device of
the invention for determ ning the concentr@ti on of odorous conpounds in a
water sanple. 5 Fig. 1 shows an enbodi nent of a device of the invention for

det erm ni ng t*m?.@@ﬁ_@w@raaéémaﬁc QidQFAH of aATEIRYASd SmBodmhént sfanpl e,
conprising a cylindrical reactor 10, to the output side of which there is

connected an odor evise af4heiinveptionifer deteemining the eonrceantialionf @doreusiat er
line 16 is connecte : aid water |ine being connected

t hrough an extractigﬁnfp%r‘i’yag 'ﬁ%a‘%t%h%&%éwastewat er 20 of the sewer system
Wastewater 20 is permanently, nmeaning either continuously or at regul ar

intervals, punped into the extraction [ine 18 by an extraction punp 22. An
eval uati on dni tFi@4] shows ami @Mbedisnant oé aidayiceelsthedaventionder deterainingd and at
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to the air |ineyladricEhireadton®0] toethprorsmutrsidelefwhich2ferdgycaipiedted #n 6@k I ol
the filling of the reactor; this will be explained in closer detail herein

after. For fil Melgrdfeia apailineld2.{Phrheinpat sides arwater lige 181is sopveetrdt has
noL oee | 4! 4ok hekditelo, g RRSRY b SRk al B RRT e
&rt i al  vacium1igntothe lwdsiewatdr 20 dfithe séver 6pstehh avagtenartéd 20 igounp
permanently, meaning either continuously or at regular intervals, pumped
into the extraction line 18 by an extraction pump 22. An evaluation unit 24,
in which the detected measured values are stored and at need processed,
is connected to the odor meter 14.
15
A negative pressure device 26 for applying a negative pressure to the
reactor 10 is connected to the air line 12. This negative pressure device 26
may serve to control the filling of the reactor; this will be explained in closer
detail herein after. For filling the reactor 10 with a water sample, a valve
20 that has not been illustrated herein is opened in the water line 16 and
C negative pressure is applied to the reactor. Pumped wastewater now flows
into this partial vacuum through the water line 16 from the extraction pump
22 to the extraction line 18 until the negative pressure device 26 is switched
off and the valve in the water line 16 is closed again.
25
At the bottom of the reactor 10 there is provided a membrane 28 through
which air compressed by a compressor 30 may be injected into the reactor
10. The membrane, which is made from an elastomer, has a number of
slots that are distributed evenly over the surface and through which the
30 compressed air may pass. The air is thereby distributed evenly over the

cross section of the reactor 10 through the membrane 28, or rather through



22 to the extraction line 18 until the negative pressure device 26 is
swtched off and the valve in the water line 16 is closed again. 25 At the
bottom of the reactor 10 there is provided a nenbrane 28 through which air
conpressed by a conpressor 30 may be injected into the reactor 10. The
menbrane, which is nmade froman el astoner, has a nunber of slots that are
distributed evenly over the surface and t hgough which the 30 conpressed air
may pass. The air is thereby distributed evenly over the cross section of

the reactor 10Hd5RutaridWeSADBAMR RibbleY in'tRENPItet BaREIcSh btgfyb%'@teasz and

the size of the bubbles in the water sanple can be adjusted esi gni ng

t he sl ots accobyidesigningthe sipls actdrdimgly: eact or 10 has a hei ght -t o-di anet er
ratio of about 6 and a s capacity of about 900 ml. The reactor 10 has a
freeboard of about 10 cmso that possibly generated foamis prevented from

entering the aihel dylNRdAEaltrBSctofl10Hazea ABRHLLD-BRNBAFRICSE abRA® &RR! etion
of nmeasurenent, the water sanple is evacuated into the ¢ lo extraction |line

18 by openi ng tchApacity ekapur@0gmi diheereactait1 Onhasea freebbashof abhdutstd emed
herein, being thereby.controlled by the negatjve pressure devi.ce 6. Next,
the entire. dovied RS ARREraIGH a5 VPRI LoRoraanps dof Ak 156 oL fdni ng
line 32 to flowieéé® mMdwsufing@ipparates16 and the reactor 10, before it is

di scharged again through the cleaning Iine 32. Next, the conpressor 30 15

punps fresh air into the reactor in order to clean the reactor space, the

' i d d t 14. Herei f t th t.hod f ti I
reduci ng odor CHRLSATBENBR Meagledstlh dhe Haten sAnRE R &Yapdatet o ieni ng

the concentgpat ieRftabfior?Hfe 98Dy é’&rﬁwe&%éﬂbn@w@mmmlm@ddt be@n
cribed herein after in closer detail: Wastewater fromthe urban sewer
systemis per milustrated bereinl keirg theteby gantrolled by the negative pressure device
26. Next, the entire device is cleaned by allowing tap water carried in a
cleaning line 32 to flow into the water line 16 and the reactor 10, before it is
discharged again through the cleaning line 32. Next, the compressor 30
15 pumps fresh air into the reactor in order to clean the reactor space, the air

line and the odor meter 14.

Herein after, the method for continuously reducing odor contamination of
wastewater and the method for determining the concentration of odorous

20 compounds in a water sample will be described herein after in closer detail:

Wastewater from the urban sewer system is permanently circulated through
an extraction line 18 by means of the extraction pump 22, not needed
wastewater being again discharged into the sewer system. For determining

25 the contamination of the wastewater, a wastewater 20 sample is now
supplied to the reactor 10. For this purpose, a corresponding valve is
opened in the water line 16 and the negative pressure device 26 is
activated so that wastewater flows from the extraction line 18 via the water
line 16 into the reactor 10. By virtue of the negative pressure, the water

30 sample can flow quietly and evenly, meaning without greater swirl or

turbulence, into the reactor 10. Such type swirls or turbulences might cause



an extraction line 18 by neans of the extraction punp 22, not needed

wast ewat er being again discharged into the sewer system For determ ning 25
the contam nation of the wastewater, a wastewater 20 sanple is now supplied
to the reactor 10. For this purpose, a corresponding valve is opened in the
water line 16 and the negative pressure device 26 is activated so that
wastewater flows fromthe extraction |ine 98 via the water line 16 into the
reactor 10. By virtue of the negative pressure, the water 30 sanple can

flow quietly apdofMREIMpBBRAS fIEM\EMARLEING pRFhSIUrEIM Whichrin thiw dslignce, into
the reactor 10. Such type swirls or turbul ences m ght cause 9 odorous

conpounds fr omdisteridbe measusement esylt. kikactly 900 mhare supplied Wi thegeactone

o e ommr assor 1o Themsi! camabsfilaficadBied B s il RRER P thelnar or
10 through t he razeter 20ehrdBigh the PHEbEdHR mnmraugh e mdbianesdB, thékreshs

evenly distributed over the cross section and it enters the reactor 10 wth
a defined babblad isiexenlysiisigidutathoyerdbe erossoseniionaarntkit gntersitixe reéanter 10 s

sampl'e for tnditiseBihed BRI ShesThER st HERGE el ur Bl
stripped. Thi svid®atte injdited RAIPaVRIOE QUFiITHTIRINAASe AathaPte Watdr sBmplat er
sanple ¢ to and are evacuated fromthe reactor 10 together with the air in

the air |ine forthaiodafeussampoupde cantainechin the watkesauwia ta bhe strippedr ous
conpounds cont@i i U asur nd_t he sured result is
ctored in the TRafranEhACtRse shbraERoBO R scRsaR hENART Hafnels
%act Iy 90 {gi t &ingl dre@vacabtedfrémithe\weadtbr 20 8bydther wRehOirlA the alriak t he
er sanple to air ratiois 15 1 to 100. In another enbodi nent that has

not been shown 1Reféthe endof e air lisaz) the aeantity of adprousesornperdset ween 1 to
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illustrated her
evaluation unit 24. Over a time period of five minutes, exactly 90 Liters/h of

air are blown through the reactor 10 so that the water sample to air ratio is
15 110 100.

In another embodiment that has not been shown herein, the water sample

to air ratio may range between 1 to 5 through 1 to 500.

20 In still another embodiment that has not been illustrated herein, a gas
C different from air, for example nitrogen, may be used. The reactor may also

have another dimension but it should be made certain that the reactor has a
height sufficient (at least twice its width) for the air blown therethrough to
have enough time to absorb the odorous compounds. After the odorous

25 compounds have been measured, the water sample is again discharged
into the extraction line 18 before the entire device is rinsed. For this
purpose, fresh water is pumped by the cleaning line 32 through the water
line 16 into the reactor 10. After cleaning, the water is again discharged via
the water line 16 and the cleaning line 32. Then, the compressor 30 injects

30 fresh air into the reactor so that hardly any odorous compounds remain in



different fromair, for exanple nitrogen, may be used. The reactor may al so
have anot her di nmension but it should be nmade certain that the reactor has a
hei ght sufficient (at least twice its width) for the air blown therethrough
to have enough tinme to absorb the odorous conpounds. After the odorous 25
conpounds have been neasured, the water sanple is again discharged into the
extraction line 18 before the entire devicgnis rinsed. For this purpose,
fresh water is punped by the cleaning line 32 through the water I|ine 16

into the react . Af i he wat.er._ i s.again di,scharged,vi,a the
water Iine 16 ane tRNie Mol th AR Begb Il Son it SRR BR AP RamaL s 50
fresh air into rhgsureasmidisiortiondtard afifinyizéd s eiisaishée@pounds remain in 10
the device. Now, the next measurenent starts in a cl eaned device so that

nmeasurenent distortions are mnimzed as a result thereof. Such a
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m nutes so tha or contam ion € Was

conti nuousl ys neaRutedso THit theador edntamingtforsbthedvasteivateray alriasti on unit 24
are transferred to a conputing unit for conputing the necessary quantity of
odor - reduci ng &gafipuopglympeasuigd. not been illustrated herein. Since the
entire device is designed for the water-to-air ratio to be 1 to 100, the
measured val ues regi stered may, in conparison with reference val ues, give
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Moreover, by determning the current wastewater contam nation, the quantity
of odor - r educi rRPMRAIRCH Wigh reference values, give information about the concentration
of odorous compounds in the water sampie. According to this
concentration, a defined quantity of odor-reducing means is to be added to
15 the wastewater via a dosing device that has not been illustrated herein.
Since the wastewater contamination is measured continuously, changes in
the odor contamination can be detected and eliminated quickly so that
resident nuisance may be reliably prevented. Moreover, by determining the
current wastewater contamination, the quantity of odor-reducing agents to
20 be utilized may be calculated with great accuracy so that the costs for

C reducing odor nuisance are reduced as a result thereof.

In another embodiment that has not been illustrated herein the ambient air
injected by the compressor 30 is cleaned by means of an activated carbon
25 filter, a mineral filter and/or a pollen filter and possibly dehumidified prior to
entering the reactor so that the air used for measurement will not comprise

compounds that would distort the measurement.

In Fig. 2, a second embodiment of a device for determining the
30 contamination of a water sample is shown in which, in addition to the device

for determining the concentration of odorous compounds in a water sample



20 be utilized may be calculated with great accuracy so that the costs for
reduci ng odor nui sance are reduced as a result thereof. In another

enbodi mrent that has not been illustrated herein the anbient air injected by
t he conpressor 30 is cleaned by neans of an activated carbon 25 filter, a
mneral filter and/or a pollen filter and possibly dehumdified prior to
entering the reactor so that the air usedqfor neasurenment will not conprise
conpounds that would distort the measurenent. In Fig. 2, a second enbodi nent
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At the input, a membrane 58 is provided at the reactor 40 through which a
compressor 60 injects 90 standard liters/h of air into the reactor 40. The

15 reactor has a capacity of 900 ml so that the ratio water sample to injected
air is 1 to 100. The ratio height of the reactor 40 to diameter of the reactor
40 is about 6 so that the air to be injected for stripping the hydrogen
sulfides has to travel a sufficient distance in the water sample for the
hydrogen sulfides to be absorbed.

20

C A dosing pump 48 by means of which HCI may be added to the water

sample is connected to the reactor 40. The amount of HCI added to the
water sample is such that the entire water sample will have a pH of ho more
than 4.

25
Here also, a negative pressure device 56 for controlling the filling of the
reactor with water is connected to the air line 42. Once the reactor 40 is
filled with the water sample, the water sample is acidified by adding HCI. At
the input side, a membrane 58 and a compressor 60 through which the 90

30 liters/h of ambient air are supplied to the reactor 40 are provided at the

reactor 40. This membrane is configured analogous to membrane 28.



20 A dosing punp 48 by neans of which HClI may be added to the water sanple
I's connected to the reactor 40. The anmpbunt of HCI added to the water sanple
is such that the entire water sanple will have a pH of no nore than 4. 25
Here al so, a negative pressure device 56 for controlling the filling of the
reactor with water is connected to the air line 42. Once the reactor 40 is
filled wwth the water sanple, the water sagple is acidified by adding HC .
At the input side, a nenbrane 58 and a conpressor 60 through which the 90

so liters/h of i@ﬂh%‘én?drsné%?m@gir‘i&thg?@ory F@éﬁl HitRo @l JVepided at
Thi s anal ogous

the reactor 40. menbrane 1s configure 0 to nmenbrane 28. 12
Thr ough t he nerhosngedidn aflibe a¢actos40 hedadoynprises| oy delfied bbbbledsize dipdarhe

cross section of the.reactor 40 an onprj ses a defined bubhbl e size. Upon
conpl etton of CORIFUATLAL MepRHerapd MENAleE SPUTHS SHRFRRGSRIOME ~ext ract i on
line 18 throughyidetidRiife 1b'tHEou’g‘ﬂ-thérW€at§PFihé 6 IFieé %ﬁtiiédé\ﬂéé'ika%éihea”eo'
after neasurenent, tap water ber'ng transported to the reactor t hr ough
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%drogen sul fi %% tﬁgm(il?ipggreantis&ﬂdé rr]r1ettg|?4.\Nater sanple is described as foll ows:
C 10

The method of determining wastewater contamination by means of a device
for determining the odorous compound concentration in a water sample and
of a device for determining the hydrogen sulfide concentration in the water
sample is described as follows:

15
On the one side, a water sample is supplied from the extraction line 18 to
the reactor 10 and the odorous compound concentration in the water
sample is determined according to the method described referring to Fig. 1,
the measured values obtained being stored in the evaluation unit 24. On

20 the other side, a second water sample is supplied from the extraction line

C 18 through the water line 16 into the reactor 40. This occurs by means of

negative pressure for the water sample not to experience unnecessary
turbulence or swirl which might cause part of the hydrogen sulfide to
emanate prematurely, thus distorting the measurement result. The water

25 sample has a volume of 900 ml and fills the reactor 40 so as to spare a

freeboard of 10 cm at the top.

Next, the current pH of the water sample is measured and the water sample
is acidified by adding HCI through the dosing pump for the water sample to
30 have a pH of no more than 4. Then, the compressor 60 injects 90 liters of

air through the membrane 58 into the reactor 40. This standard air extracts



On the one side, a water sanple is supplied fromthe extraction line 18 to
the reactor 10 and the odorous conpound concentration in the water sanple
is determ ned according to the nethod described referring to Fig. 1, the
nmeasur ed val ues obtained being stored in the evaluation unit 24. On 20 the
ot her side, a second water sanple is supplied fromthe extraction line 18
through the water line 16 into the reactor130. This occurs by neans of
negative pressure for the water sanple not to experience unnecessary

tur bul ence or sy ks RS oSAATRARthe Watb Carlb AP RaRU P10
emanat e prematurel )y tthus distorting the neasurenment result. e water 25
sanpl e has a vdhamydodgedDulfitie aratef 44 Mhichthenestotesrthémeaswedivalsgehr e a
freeboard of 10 cm at, .t he top. Flext,_t e current pH of the water sanple is
measur ed and tt@tﬁl@?grmé'é‘?rﬁb’g'“a IQN Y8t i ed by adding HCl through the dosing
punp for the water sanple to so have a pH of no nore than 4. Then, the
conpressor 60 injects 90 liters of air through the nenbrane 58 into the
react or 40. sThiknalyidematen samapleriadischaBged iméo thedextgastionuinie té throogh ai ned

[ th t I t ts th the h fid X 44
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fresh air into the reactor 40 and into the air line 42 in order to al so
clean it and el§eami@ndglimipgte a H’&WW@”@S&J%M"H?%S}]YQEW%%'&iggﬂpfi des

or 10 other, cofha 'm&bﬁﬁ@ﬁon'ghi s measurenent nay be repeated every 2
nutes or so, SO that e concentration of hydrogen sulfide in the

wast ewat er may be neasured al nost continuously.
This measurement may be repeated every 2 minutes or so, so that the
concentration of hydrogen sulfide in the wastewater may be measured
almost continuously.

15

The values stored in the evaluation unit 24 and relating to the odorous
compound concentration in the water sample and relating to the hydrogen
sulfide concentration in the water sample are transferred to a computing
unit which then computes the appropriate dosage of odor-reducing agents

20 to be added to the wastewater.

O

Fig. 3 shows an alternative embodiment of a device for determining the
odorous compound concentration in a water sample. As contrasted with the
first embodiment shown in Fig. 1, the extraction line 18’ is here configured
25 to be a riser duct into which the extraction pump 22’ delivers the
wastewater. As a result, the wastewater needed for the water sample
enters the reactor 10 by virtue of the pressure generated by the extraction
pump 22’ as soon as the corresponding valves are open. In this
embodiment, the water sample needs no longer be drawn into the reactor
30 by means of negative pressure. It has been found advantageous to lay the

extraction line 18’ so that it extends beyond the reactor for the wastewater



15 The values stored in the evaluation unit 24 and relating to the odorous
conpound concentration in the water sanple and relating to the hydrogen

sul fide concentration in the water sanple are transferred to a conputing
unit which then conputes the appropriate dosage of odor-reduci ng agents 20
to be added to the wastewater. Fig. 3 shows an alternative enbodi nent of a
device for determ ning the odorous conpoubdl concentration in a water
sanple. As contrasted with the first enbodiment shown in Fig. 1, the

extraction |i naolkdmpletehefil tHeOrddctdi BwREN tife DEIvas ars ®peflUThe iladlantalgech t he
extraction punp 22' delivers the wastewater. As a result, the wastewater
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into the react qriotQo RttuE asasfremeaat i ve pressure. It has been found
advant ageous to lay the extraction line 18 so that it extends beyond the

reactor for & he wastewater 1 to conpletely fill the reactor 10 when the
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The device of the invention or the method of the invention may not only find

application in sewer systems, this device or this method may also be

utilized in industrial applications. In this case, solid or liquid residues could

15 for example be measured and be provided with odor-reducing agents that
must be stored in open air or that must be discharged into rivers, lakes or

into the sewer system.

In another embodiment that has not been illustrated herein, a foam
20 retaining device is provided in the reactor for reducing or preventing foam

formation when the water sample is filled into the reactor. This foam

O

retaining device may for example be formed from gauze or from a grid and
is preferably mounted in the center of the reactor or in the region of the final
fill level.
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48 dosi ng punp 20 56 negative pressure device 58 nenbrane 60 conpressor 16
Clains: 1. A nethod for continuously reduci ng odor contam nati on of

wast ewater in sewer systens, involving the following steps: s a.)
ascertaining the current wastewater contam nation by nmeans of a wastewater
sanple, b.) conputing the necessary quantity of an odor-reducing agent as a
function of the degree of contam nation fot6lowering the odor contam nation
below a fixed limt value, ¢ 10 c.) adding the defined quantity of the
odor-reduci ng agent to the wastewater, djgimgontinuously repeating the steps
a.) toc.), characterized in that wastewater contam nation is ascertai ned
in step a.) by 15 determ ning the odorous conpound concentration in the

that in otep a) wadt OIE0ES uShribausl Srosdng oBbr bamaatnBIATbEL erm ni ng the
odor ous conpound CORggibwatdran seivet BPstaRisSinvohand tiee mwdm%;g gebsr m ning the
sul fide concentration in the water Sanple. 25 3. A nethod for determ ning
t he odor ous sconpound.-asesftainiagitbe current waalewaterneqntaminatipnaby meapstofa r i z
e dby the follow rWassté\%?e:r sample,
b.) computing the necessary quantity of an odor-reducing agent as a
function of the degree of contamination for lowering the odor
contamination below a fixed limit value,
C 10 c.) adding the defined quantity of the odor-reducing agent to the
' wastewater,
d.) continuously repeating the steps a.) to c.),
characterized in
that wastewater contamination is ascertained in step a.) by
15 determining the odorous compound concentration in the water

sample.

2. The method as set forth in claim 1,

characterized in

20 that in step a.) wastewater contamination is ascertained by
o determining the odorous compound concentration in the water
~ sample and by determining the sulfide concentration in the water
sample.
25 3. A method for determining the odorous compound concentration in a

water sample,characterized by the following steps:
aa) supplying a defined quantity of the water in the form of a water
sample to a reactor,
ab) blowing the odorous compounds out of the water sample by
30 means of a gaseous medium, preferably by means of ambient

air,



aa) supplying a defined quantity of the water in the formof a water sanple
to a reactor, ab) blow ng the odorous conpounds out of the water sanple by
30 neans of a gaseous nedium preferably by neans of anbient air, 17 ac)

| eadi ng the bl own-out nediumtogether with the odorous conpounds into an
odor neter, ad) nmeasuring the quantity of odorous conpounds by neans of the
odor neter and transferring the neasurenenmt7result to an 5 evaluation unit,
ae) evacuating the water sanple fromthe reactor. 4. The nethod as set

forth in claims3, fdz?r 2qé£dihg e blbwn-3(t h@ﬁ?unﬁ‘?dﬁetﬁé’r WiteAh&8lotdie fol | owi ng
step is perforned: af) rinsing the reactor wth fresh water and/or rinsing

the lines with fresh ai mon@oﬂd@un&x&mdda&m&r forth in at | east one of the

| 3 or 4, 15 charact d in that the rat t t
redi um i s between 14D 5 RERe T BegbEL o oddbUf airipaLsas Bgheats Soro

particularly that the watgg oddrHRtEr éﬁd‘&ﬁﬁsﬂéﬁ‘iﬂqﬁﬁé Pedsiiferdéitt rés@Ptdthn and
preferably is 900 m, between 60 liters/h and "120 liters/h, preferably 90

liters/h of she 20 medi ureMabiatignutniit,i zed for bl owi ng the odor conpounds out.

6. The nethod as set_forth in one of the clai 3 through 5,
characterized in thd&®ht h@‘@ﬁﬂ?@ﬁ‘gﬂ%ﬁ \P/af)eg sgmile fgny g 'of an acti vat ed

carbon filter, 25 a mneral filter and/or a pollen filter prior to entering
t he reactor.
4, The method as set forth in claim 3,

characterized in
C 10 that next to step ae) the following step is performed:
af) rinsing the reactor with fresh water and/or rinsing the lines

with fresh air.

5. The method as set forth in at least one of the claims 3 or 4,
15 characterized in
that the ratio water sample to gaseous medium is between 1 to 5 and
1 to 500, and preferably is 1 to 100, more particularly that the water
sample ranges between 600 ml and 1200 ml, and preferably is 900
ml, between 60 liters/h and 120 liters/h, preferably 90 liters/h of the

20 medium being utilized for blowing the odor compounds out.

6. The method as set forth in any one of the claims 3 through 5,
characterized in
that the ambient air is cleaned by means of an activated carbon filter,

25 a mineral filter and/or a pollen filter prior to entering the reactor.

7. The method as set forth in at least one of the claims 3 through 6,
characterized in
that the ambient air is dehumidified prior to entering the reactor.

30



7. The nethod as set forth in at |east one of the clainms 3 through 6,
characterized in that the anbient air is dehumdified prior to entering the
reactor. 30 18 8. The nethod as set forth in at |east one of the clains 3
through 7, characterized in that the water sanple is drawn into the reactor
by neans of negative pressure. 5 9. The nethod as set forth in at |east one
of the clainms 1 through 7, characterized 1% that the wastewater sanple is
freshly taken. ¢ 10 10. The nethod as set forth in at | east one of the

claims 1 throug) 7, THWwettdLhs 366Fdrih ihRled @ SheWF!IRE ciaﬁm@qu punped
fromthe sewer systeminto an extraction line (18) and that the water

sanpl e is taken out oo atfectextirzed om line (18). 15 11. A device for
ascertaining the curyent wastewater contam.nation wifh, a reactor 0) for
receiving the water téﬁ%?ew?t&r\ﬁﬂw lsh‘ﬂ'?@mi 'Q% %‘86&88{%&%{“8@0? Bgn?é?]h\)ﬁl owi ng
the odor conmpounds Qjesélirea Water sanple by neans of a gaseous medium wth

an odor neter (14) for 20 neasuring the odorous conpounds contained in the
bl own out reedium said odor neter (14) being connected to the output side

of i LS, reactora ( 100l 8 AL obi Afinlih % tedkf ond't S Yiaihs FniSlgh 971N 11
characterized in

that the wastewater sample is freshly taken.

C 10 10. The method as set forth in at least one of the claims 1 through 7,
| characterized in
that wastewater is permanently pumped from the sewer system into
an extraction line (18) and that the water sample is taken out of the
extraction line (18).
15
11. A device for ascertaining the current wastewater contamination with
a reactor (10) for receiving the water sample to which there is
connected a device for blowing the odor compounds out of a water
sample by means of a gaseous medium, with an odor meter (14) for
20 measuring the odorous compounds contained in the blown out
C medium, said odor meter (14) being connected to the output side of

the reactor (10) via an air line (12).

12. The device as set forth in claim 11,
25 characterized in

that the reactor (10) is configured to be a vertically oriented cylinder.

13.  The device as set forth in any one of the claims 11 through 12,

characterized in



that the reactor (10) is configured to be a vertically oriented cylinder.
13. The device as set forth in any one of the clains 11 through 12,
characterized in 19 that the reactor (10) is dinmensioned so as to spare a
freeboard having less than a third of the reactor's height after the water
sanple has been filled into it. 5 14. The device as set forth in claim13,
characterized in that the freeboard is lest9than 10 cm 15. The device as
set forth in any one of the clains 11 through 14, 10 characterized in that

a menbrane (28) is RhaVihdadaeior(6) isHiEnSibAEd 3b 4@ RAE L freeiddly- 16. The
device as set forth in any one of the clainms 11 through 15, 15

characterized in thdtaving:lesgithaniaitbiad of thecteactqrsdheipbkaftertbeghater sanipkenet er

ratio of at | east referably,of 6. 17. The device as set forth in any
one of the clains 1%%%%ﬁl?ef£%t° B0 characterized by a device for

determning the sulfide concentration in a water sanple and by an
evaluation unit (24), said evaluation unit (24) taking into consideration
bot h t he curs ent4.sul e deviceaseset ferth inclaimi 18Bhe current degree of odorous
conmpound concentration in tge wat er, sanple for 25 conputing the actual
contanmination. 18. Thd3dedfd&€ BL €& fbrth in any one of the claims 11

through 17, char actighi #Ha%rédbddidlis RsYahsh 1hica¢ (16) is nounted to the input
side of the reactor (10,

15.  The device as set forth in any one of the claims 11 through 14,
C 10 characterized in

that a membrane (28) is provided on the input side of the reactor
(10).

16.  The device as set forth in any one of the claims 11 through 15,
15 characterized in
that the cylindrical reactor (10) has a height-to-diameter ratio of at

least 2, preferably of 6.

17.  The device as set forth in any one of the claims 11 through 16,
20 characterized by
C a device for determining the sulfide concentration in a water sample
and by an evaluation unit (24), said evaluation unit (24) taking into
consideration both the current sulphide concentration and the current
degree of odorous compound concentration in the water sample for

25 computing the actual contamination.

18.  The device as set forth in any one of the claims 11 through 17,
characterized in
that a water line (16) is mounted to the input side of the reactor (10,
30 40), said water line being in operable communication with the

wastewater (20) and that a negative pressure device (26, 56) for



30 40), said water line being in operable communication with the wastewater
(20) and that a negative pressure device (26, 56) for 20 applying negative
pressure to the reactor (10, 40) is connected to the output side of the
reactor (10, 40). 19. The device as set forth in claim18, 5 characterized
in that the water line (16) is connected to an extraction |ine (18) through
whi ch wastewater (20) is permanently punped 20. A device for continuously
reduci ng odour contam nation of io wastewater in the sewer system wth a

conputing unit for %Hwh'g?ﬁcgawép?é@?ﬁréwg@r_e%ﬂ;r-m@gw@j BEonpebfedBgAed and

with a dosing system characCterized by a device for det'ermning the odorous
conpound concent r at i autpuhside of thevegamtorsdp#@).or by a device for ascertaining
the current contamnation as set forth in at |east one of the previous
claims 11 through 19. C

19.  The device as set forth in claim 18,
5 characterized in
that the water line (16) is connected to an extraction line (18) through

which wastewater (20) is permanently pumped.

20. A device for continuously reducing odour contamination of
C 10 wastewater in the sewer system, with a computing unit for computing
the quantity of odor-reducing agent needed and with a dosing
system,
characterized by
a device for determining the odorous compound concentration in a
15 water sample or by a device for ascertaining the current
contamination as set forth in at least one of the previous claims 11
through 19.





