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(57) L invention concerne un procédé pour le traitement
d’eaux usées, provenant de stations de lavage auto, au
cours d’une étape de traitement mécanique et biologique
lors de laquelle les eaux usées sont collectées dans un
réservoir (3) apres leur passage dans un bassin de
dessablement (2), puis sont acheminées dans un
bioréacteur (8) en passant dans un filtre pour maticres en
suspension (7). Aprees clarification biologique dans un
réservoir d’eau pure (11), les eaux sont collectées pour
étre réutilisées. L’invention concerne également une
installation pour réaliser notamment ce procédé.

I*I Industrie Canada  Industry Canada

(57) The invention relates to a process for the treatment
of sewage from car-washes in a mechanical and
biological treatment stage during which the sewage is
collected in a tank (3) after passing through a silt trap (2),
then is conveyed into a bioreactor (8) via a filter for
suspended matter (7). After biological clarification in a
pure water container (11), the sewage is collected to be
used again. The invention also relates to a plant for
carrying out, in particular, said process.
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Abstract

The invention relates to a method for treating waste wa-
ter from carwashes in a mechanical and a biological treatment
step, the waste water after running through a silt chamber
(2) being collected in a reservoir (3), then passed via an
aerosol filter (7) into a bioreactor (B) where it is col=-
lected for reuse after biological clarification in a clean-
water tank (11), and to a plant for carrying out in particu-
lar this method.

(Fig. 1)
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A method and plant for waste-water treatment

This invention relates to a method for treating waste water from carwashes in a
mechanical and biological treatment step, and to a plant which is especially suitable for
carrying out this method.

It is known to treat the waste water from carwashes before passing it into the
municipal sewerage by applying drainage systems according to DIN 1986 and DIN 1999 such
that it meets the demands of the legislator and local governments. The waste water from
carwashes is accordingly purified mechanically in a silt chamber, freed largely from mineral
oil hydrocarbons in a light liquid separator, collected in a reservoir and passed into the sewer
system via an inspection chamber. Further steps, such as chemical and/or biological
treatment, can be included in the waste-water purification and serve to reduce the need for
fresh water.

According to DE-A-26 51 483 one purifies the waste water from a carwash
containing biodegradable cleaning and preservative agents as well as solids by mixing the
waste water with a polymeric flocculant and passing it first through a sedimentation zone
with reduced water flow and then via an absorbent.

DE-U-94 03 225 describes a device for purification of waste water and operation
thereof, in which the waste water after passage through a silt trap and a biological
purification stage is subjected to a course and fine separation of solid matter. The fine
separation is carried out in the storage basin for the purified waste water.

DE-C 41 16 082 describes a method for water treatment in carwashes wherein the
arising waste water is purified mechanically or mechanically and biologically and recycled to
the carwash. The solids arising during mechanical purification are collected into special-
disposal garbage batches. The pollutants are treated mechanically or biologically in a
multistage process in this method in such a way that solids with hydrocarbons and pollutants
are separated from the carwash waste water by settling and collected in a first circuit, the
hydrocarbons and pollutants with waste water containing washing substances are extracted

from the washing zone during collection, and the mechanically clarified waste water is
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freed from nondegradable fractions by flotation and by bio-
logical reaction in a second circuit.

The common disadvantage of known methods is that the
waste water must be treated in elaborate multistage proc-
esses. The arising solids, generally flotaée and sand and
silt washed off the vehicles, must be disposed of as garbage
batches requiring special treatment. The water and solids
collecting in the plant have a smell which can assume an ex-
treme and annoying degree. Reuse of the purified waste water
requires a high proportion of fresh water. The arising sur-
pPlus water is to be fed to municipal waste-water treatment
via a8 sewage connection.

The invention is thus based on the problem of not only
increasing the efficiency of waste-water treatment for com-
plete reuse, but simultaneously decontaminating the sand and
silt washed off the vehicles and treating it so that it can
readily be fed to a suitable disposal site and no pollutant
loads arise which require special disposal and treatment,
such as mineral oil hydrocarbons and flotage. It must be pos-
sible to resume treatment easily after times of low washing
activity.

This problem is solved by a method of the abovementioned
type wherein the waste water after running through a silt
chamber is collected in a reservoir, then passed into a
bioreactor via an aerosol filter and collected for reuse af-
ter biological clarification in a clean-water tank.

The inventive method has a mechanically and a biologi-
cally working treatment step. The mechanical treatment step
consists of the silt chamber in which sedimentation of the
entrained coarse dirt occurs. This generally involves mineral
particles which are frequently polluted by mineral oil prod-
ucts. Coarser mineral oil particles, for example from the
waxing or undercoating of a motor vehicle, also pass into the
silt chamber.

Biological treatment of the silt load also occurs in the
silt chamber to a relevant extent. The backwash of the fil-
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tering installation and the bioreactor as described below
causes oil-degrading microorganisms to pass repeatedly into
the silt chamber, colonize there and do their work. A large
part of the organic load of the silt chamber is thus decom-
posed by microorganisms. Experience has shown that the con-
tent of the silt chamber is decomposed after a few months
into a humuslike mass which is no longer contaminated with
mineral o0il components and can readily be disposed of with
household garbage. )
After running through the silt chamber the waste water
passes into a reservoir serving substantially as a buffer out
of which water is continuously pumped into the bioreactor via
a filtering installation, The buffer effect of the reservoir
has two aspects, firstly a quantitative aspect since a con-
tinuous waste-water stream must be released to the bioreactor
regardless of the frequency of use of the carwash. Secondly
the reservoir serves as a dilution basin for highly concen-
trated dirt loads arising in the cleaning of especially dirty
motor vehicles or ones contaminated with special pollutants.
The aerosol filter is a conventional filter for removing
suspended-matter load, consisting for example of several al-
ternating layers of coarse and fine sand beds. The aerosol
filter can be passed by waste water with or against gravity
and must occasionally be backwashed with clean water for
cleaning or else replaced. The filling of both the aerosol
filter and the bioreactor is expediently carried on perfo-
rated plates or the like under which the outlet is located.
The bioreactor following the aerosol filter can likewise
be passed by waste water with or against gravity and harbors
microorganisms on a suitable supporting material which are
suitable for degrading the dirt load in the waste water aris-
ing in a carwash. These are generally aerobically working
bacteria which are known in the art and can be obtained with

selection mechanisms likewise known.
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The clean water emerging from the bioreactor is then
collected in a clean-water tank and fed from there to the
carwash for reuse.

Obviously one must react to the constant loss of recycle
water due to evaporation and drag-out via washed motor vehi-
cles by feeding in clean water. It has been shown in a pilot
plant that several tens of thousands of cycles can readily be
achieved with waste water thus treated and supplemented.

The bioreactor expediently consists of a fixed bed of
porous supporting material which can absorb the organic in-
gredients of the waste water and offers the required microor-
ganisms sufficient support for colonization. The microorgan-
isms form on the surface of the supporting material and in
the pores a lawn which filters the waste water flowing past
and takes in the dirt/nutrients contained therein., The ab-
sorptive effect of the supporting material promotes this ef-
fect by feeding the components absorbed from the waste water
to the microorganisms.

To ensure sufficient permeability of the fixed bed for
the washing water, the porous supporting material expediently
exists in the form of a bed which offers room between the in-
dividual support particles in addition to the actual pore
space. Suitable porous supporting materials are for example
coal, clay, silica gel or zeolites in pelletized form or else
plastic foam flakes with a sufficient pore volume, for exam-
ple from polyurethane, polystyrene or the like. An gspecially
suitable material has for example a particle size of 1 to
10 mm, a vibration density of 0.25 to 1.0 g/cm*®, a pore vol-
ume of 0.40 to 1.0 cm?/g and a surface of more than 500 m?/g.
However, other materials with comparable physical properties
can likewise be used.

Obviously the bioreactor, like the aeroscl filter, must
be regularly backwashed to avoid being clogged with suspended
particles or blocked by excessive bacterial growth. Both the
aerosol filter and the bioreactor are backwashed in such a

way that the washed-out materials are carried back into the
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silt chamber where the washed-in oll-degrading bacteria can
do their work.

It is expedient to keep the bioreactor in service via a
so-called afterrun even in times of low washing frequency.
For this purpose one expediently passes clean water back into
the reservoir and from there via the aerosol filter into the
bioreactor. The circuit ensures regular flow through the
bioreactor and thus also a regular nutrient supply from the
reservoir. One simultaneously permits the dirt load contained
in the reservoir to be degraded slowly overnight, which means
that the new waste-water inflow on the next day is first di-
luted with relatively clean reservoir water, thereby avoiding
a sudden dirt burden on the microorganisms.

As already mentioned, the bioreactor is expediently run
aerobically. The quantity of oxygen contained in the washing
water is generally insufficient for this. It is therefore ex-
pedient to introduce oxygen or air into the bioreactor, expe-
diently via an air injector. One branches off part of the wa-
ter running out of the bioreactor, saturates it with air and
recycles it to the bioreactor. However, it is also readily
possible to recycle water to the bioreactor from the clean-
water tank after it has been saturated with air.

The clean-water tank collects the clean water running
out of the bioreactor, making it available for reuse in the
washing cycle. A sufficient volume ensures that enough water
is available both for cleaning purposes and for the treatment
method (backwash, afterrun). The clean water released to the
carwash can first be sterilized via a degerming facility, for
example with the help of UV radiation.

Obviously the preservative agents used in the washing
process have no biostatic or biocidal components and are com-
pletely biodegradable. The rate of biodegradation is to be
considered in the dimensioning of the treatment plant; the
faster degradability is, the smaller the reservoir, bioreac~-
tor and clean-water tank can be designed, within certain lim-
its. It has turned out that for an average carwash the silt
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chamber and reservoir and the clean-water tank should have a
collecting volume of 6 m® and the filter unit and bicreactor
a capacity of 1 to 1.5 m®. Materials to be used for all pipes
and tanks may be either corrosion-resistant metals or plas-
tics that meet the requirements, in particular glass fiber-
reinforced plastic or HDPE.

The waste water arising in the carwash is thus expedi-
ently fed via a silt chamber known in the art to a reservoir
and from there via an aerosol filter to an aerobically run
fixed-bed reactor. The supporting material of the fixed-bed
reactor is porous, has a large specific surface, can absorb
water ingredients and serves to colonize special microorgan-
isms. The water in the reactor is constantly circulated by a
circulating pump and enriched with oxygen, preferably atmos-
pheric oxygen from the ambient atmosphere, without pressure
by a suitable device, preferably an injector. The circulation
rate can be varied within wide limits. It should be such that
the biofilms are not damaged. The waste water passes from the
bioreactor wvia an overflow control into the clean-water tank.
From there it is recycled 100% to the washing process, op-
tionally via a degerming facility.

It is advantageous to recycle water from the clean-water
tank to the silt chamber without degermation for backwashing
the plant or for maintaining a water cycle in phases of low
washing intensity.

It becomes necessary to backwash the bioreactor and/or
aeroscl filter when the pressure difference between inlet and
outlet of the aerosol filter or reactor vessel reaches a lim-
iting value as a measure for the burden of retained suspended
matter or surplus bioclogy, for example 0.5 bars.

It is advantageous if the preservative agents used in
the washing process are biodegradable within 24 hours and
serve as food for the microorganisms.

It has further turned out that the inventive method is
suitable for taking up and treating contaminated water from

the workshop area and gasoline pump area of a gasoline sta-
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tion. It is therefore understood that not only the waste wa-
ter arising in the carwash but also such further waste water
can be treated and purified and can be used with the waste
water. The inventive method is thus suitable for replacing
the plants required for gasoline stations for treating atmos-
pheric water.

The advantages to be achieved with the inventive method
are in particular that the waste water returns to the washing
process purified. The consumption of fresh water is thus re-
duced to compensating the losses due to evaporation and en-
trainment. In the inventive method only decontaminated silt
chamber contents arise. No further residual substances re-
quiring separate disposal or treatment arise. Surplus water
can readily be released into the sewerage.

The invention relates further to a waste-water treatment
plant which is suitable in particular for treating and recy-
cling waste water from carwashes, workshops and/or gasoline
stations and with which the above-described method can be
carried out. Such a waste-water treatment plant has a me-
chanical and a biological purifying step, a silt chamber,
reservoir, aerosol filter, bioreactor and clean-water tank
being connected in series and interconnected by pipes, and
the clean-water tank being connected with the reservoir by a
return pipe to maintain a water cycle via the reservoir,
aercscl filter and bioreactor into the clean-water tank upon
an interruption in waste-water supply. Obviously the waste-
water treatment plant has the otherwise necessary inlets and
outlets for waste water, clean water and optionally fresh wa-
ter and the pumping devices necessary for operating the
plant, as well as a control system.

The invention will be explained more closely by the fol-
lowing figures, in which

Fig. 1 shows schematically a first embodiment of an in-
ventive waste-water treatment plant, and

Fig. 2 shows a further variant of execution,
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Fig. 1 shows the process diagram of the washing waste-
water treatment plant. The waste water arising in the carwash
is collected in a waste-water channel below the carwash and
passes via inflow 1 into silt chamber 2. Here the arising
settling matter is retained, such as sand, silt and the like.
The water freed from settling matter passes into reservoir 3.
Controlled by level control 4 the waste water is pumped by
feed pump 6 into aerosol filter 7, a sand filter. Here any
suspended matter still present is removed., From aerosol fil-
ter 7 the prepurified waste water passes into fixed-bed reac-
tor 8. The fluid phase of fixed-bed reactor 8 is constantly
circulated by means of circulating pump 9 via injector 10. In
injector 10 the fluid phase is enriched with oxygen, prefera-
bly atmospheric oxygen from the ambient atmosphere.

Fixed-bed reactor 8 contains a porous supporting mate-
rial with a high specific surface serving as a colonization
surface for the microorganisms. Especially the biofilm form-
ing in the supporting material depressions is protected from
mechanical shear forces.

The supporting material is able to adsorb dissolved or-
ganic pollutants and thus provide food depots for the micro-
organisms. The presence of such depots in close proximity to
the microorganisms clearly accelerates biodegradation.

From the fixed-bed reactor circuit the purified water
passes into clean-water tank 11. From clean-water tank 11 the
carwash is supplied via outflow 13, the water running through
a UV degerming facility.

In times of low washing activity water is pumped from
clean-water tank 13 via pump 15 back into silt chamber 2 and
the circuit maintained by level control 4.

The pressure difference between inlet and outlet is
measured in both aerosol filter 7 and fixed-bed reactor 8.
When an empirically determined limiting value is reached the
degree of enrichment with suspended matter or biomass in the
particular unit is so great that the unit must be regenerated
by backwash to the silt chamber. This is done by passing wa-
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ter from clean-water tank 11 by means of pump 15 backwards
through fixed-bed reactor 8 or aerosol filter 7 into silt
chamber 2. The two units are expediently backwashed independ-
ently of each other in the period of low washing activity.

It is expedient for operation of the plant if the pre-
servative agents used in the carwash support the biodegrada-
tion process. For example, preservative agents with item num-
bers 181000 to 185000 from Wolfgang Schenk GmbH meet this re-
quirement.

Obviously one first activates and conditions the waste-
water treatment plant by inoculating the fixed-bed reactor
with a starter culture and circulating the liquid phase be-
fore connecting the carwash.

In clean-water tank 11 only as much fresh water is sup-
plemented via fresh-water connection 12 as is removed from
the water cycle by entrainment or evaporation.

Fig. 2 shows a further variant of the inventive process
control. The same numerals designate the same positions. The
dotted lines designate control lines for operating the plant.

Waste water from the carwash, a workshop or the surface
runoff water of a gasoline station area passes via feed pipe
1 into silt chamber 2 where coarse dirt is sedimented. Pipe
21 continues into reservoir 3 which serves as a buffer for
waste water freed from coarse dirt. Reservoir 3 contains
level control 4 with an upper and a lower switching point.

Water from reservoir 3 is passed via suction bedy 5 and
feed pump 6, which form one unit in the present embodiment,
through pipe 22 into aerosol filter 7. Pipe 23 protected by a
valve permits sampling of dirty water from pipe 22.

Water passes from reservoir 3 into aerosol filter 7 via
manifold 24. The filter is filled with alternating layers of
coarser and finer sand through which waste water runs from
top to bottom. Via manifold 26 the filtered waste water is
carried away using pump 9 through pipe 27. Level control 25
prevents the filter device from running dry but also has a
lower switching point for emptying the filter device more or
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less completely. Overflow 28 recycles via pipe 14 into silt
chamber 2 and is required when filter 7 is backwashed.

Water removed from the filter via manifold 26 passes via
pipe 27 and pump 9 as well as pipe 2% into bioreactor 8.
There it is distributed by manifold 24 over the surface of
the porous supporting material located therein, expediently
active carbon pellets with large pore volume and sufficient
empty space between the individual particles. The porous sup~
porting material is colonized with microorganisms conditioned
to the organic dirt load of the waste water. Waste water runs
through the fixed bed of the bioreactor from top to bottom
and 1is fed to clean-water tank 11 via manifold 26 of bioreac-
tor 8 via pipe 30 using pump 31. Level control 25 ensures
sufficient filling of bioreactor 8, as with aerosocl filter 7.

An injector inserted in pipe 30 injects air taken in via
pipe 32 into the water removed from bioreactor 8. The water
saturated with air is fed via pipe 30 firstly to clean-water
tank 11 but partially also recycled via pipe 33 to the biore-
actor, where it ensures a sufficient oxygen supply for the
reactor and the microorganisms. Solenoid valves 34 and 35 en-
sure the right distribution ratio of air-saturated water be-
tween bioreactor 8 and clean-water tank 11. Batchwise opera-
tion of bioreactor 8 is likewise possible, however, whereby a
circuit through pipe 33 performs the air supply. Only com-
pletely clarified water is fed to tank 11.

Clean-water tank 11 receives the biologically clarified
water from bioreactor 8. Level control 36 ensures that the
clean-water tank is filled with a sufficient quantity of wa-
ter to permit maintenance of both washing operation and night
circuit operation. If the quantity of circulating water is
too low, fresh water can be supplied via pipe 12,

Water is removed from clean-water tank 11 via pipe 37
using pump 15 and fed to return pipe 13 into the carwash. De-
germing facility 18, preferably based on UV radiation to
avoid addition of bactericidal degerming agents, optionally
ensures the sterility of the washing water. Buffer vessel 19

bt



CA 02248358 1998-08-06

- 11 -

filled with air ensures, in conjunction with pump 15, a uni-
form water flow into the following carwash. Pressure meter 39
is used for monitoring and controlling the pressure.

outflow 38 leads into the sewerage and serves to remove
surplus water in times of above-average water accumulation.
This is expedient in particular when the treatment plant also
treats surface water from a gasoline station area and is sub-
ject to large quantities of water from heavy precipitation.

Further pressure measuring points are located in pipes
27 to the bioreactor and 30 to the clean-water tank and bear
reference signs 40. They are used for monitoring the working
pressure of pumps 2 and 10.

In case one of these vessels is largely clogged with
dirt particles or biomass, a backwash process is commenced
from clean-water tank 11 via pipes 37, pump 15 and pipes 16
and 17 into aerosol filter 7 and bioreactor 8. Water enters
the reactors via lower manifold 26 and washes the dirt parti-
cles or biomass via overflow 28 and pipe 14 into silt chamber
2. In this way microorganisms also pass into silt chamber 2,
colonize therein and provide biological treatment of the
sedimented dirt there.

In times of low washing activity, i.e. in particular at
night, on weekends and holidays, a water cycle is preferably
kept up in order to keep the aerosol filter and bioreactor in
service. This circuit begins in clean-water tank 11 and runs
via pipe 37, pump 15 and pipe 43 back into reservoir 3. Sole-
noid valve 44 is thereby opened via the central control de-
vice. Stop valves 41 and 42 to the carwash and into the back-
wash pipes are simultaneously blocked. The circuit then ex-
tends, as in normal treatment operation, from reservoir 3 via
aerosol filter 7 and bioreactor 8 into the clean-water tank.
After a certain time of circulation the quality of the water
in circulation and in the connected tanks gradually ap-
proaches the quality of the water in clean-water tank 1l.
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Claims

1. A method for treating waste water from carwashes in a mechanical and
a biological treatment step, wherein the waste water after running through a silt
chamber (2) is collected in a reservoir (3), then passed via an aerosol filter (7
into a bioreactor (8) and is collected for reuse after biological clarification in a
clean-water tank (11), characterized in that upon interruption of waste-water
inflow into the reservoir (3) a water cycle is maintained from the clean-water
tank (11) via the reservoir (3), the aerosol filter (7) and the bioreactor (8).

9. The method of claim 1, characterized in that the waste water is passed
within the bioreactor (8) through a fixed bed consisting of a porous supporting
material adsorbent for the organic ingredients of the waste water and colonized
with microorganisms known in the art for degrading said ingredients.

3. The method of claim 2, characterized in that the porous supporting
material exists as bulk material.

4. The method of claim 2 or 3, characterized in that the porous supporting
material consists of coal, clay, silica gel or zeolites in pelletized form or of plastic
foam flakes.

5. The method of any of the above claims, characterized in that the aerosol
filter (7) is washed free by being backwashed discontinuously with water from
the clean-water tank (11) .

6. The method of any of the above claims, characterized in that the
bioreactor (8) is washed free by being backwashed discontinuously with water
from the clean-water tank (11).

7 The method of claim 5 or 6, characterized in that the backwash water is
passed into the silt chamber (2).

8. The method of any of the above claims, characterized in that the

bioreactor (8) is fed water saturated with air.
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9. The method of claim 8, characterized in that clean water saturated with
air is recycled to the bioreactor (8) from the clean-water tank (11) or the feed pipe
(30) from the bioreactor (8) to the clean-water tank (11).

10. The method of any of the above claims, characterized in that clean
water is recycled to the carwash from the clean-water tank (11).

11. The method of claim 10, characterized in that the recycled clean water
is degermed with UV light.

19. A waste-water treatment plant, in particular for treating and recycling
waste water from carwashes, having a mechanical and a biological purifying step,
characterized by a silt chamber (2), a reservoir (8), an aerosol filter (7), a
bioreactor (8) and a clean-water tank (11) which are connected in series and
interconnected via pipes, the clean-water tank (11) being connected via a return
pipe (14) with the reservoir (3) to maintain a water cycle via the reservoir (3), the
aerosol filter (7) and the bioreactor (8) into the clean-water tank (1 1) upon an
interruption in waste-water supply.

13. The plant of claim 12, characterized in that the bioreactor (8) has a
fixed bed consisting of a porous supporting material adsorbent for the organic
ingredients of the waste water and colonized with microorganisms known in the
art for degrading the organic ingredients of the waste water.

14. The plant of claim 13, characterized in that the porous supporting
material exists as bulk material.

15. The plant of claim 13 or 14, characterized in that the porous
supporting material consists of coal, clay, silica gel or zeolites in pelletized form
or of plastic foam flakes.

16. The plant of any of claims 12 to 15, characterized by a backwash pipe
(16) from the clean-water tank (11) to the aerosol filter (7). _

17. The plant of any of claims 12 to 16, characterized by a backwash pipe
(17) from the clean-water tank (11) to the bioreactor (8).

18. The plant of claim 16 or 17, characterized by a return pipe (14) from
the aerosol filter (7) or bioreactor (8) to the silt chamber (2) for backwashed

material.
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19. The plant of any of claims 12 to 18, characterized by a pipe (19) with
an inserted air injector (10) for returning air-saturated clean water to the
bioreactor (8).

20. The plant of any of claims 12 to 19, characterized by a run-dry
protection in the reservoir (2), aerosol filter (7), bioreactor (8) and/or clean-water
tank (11).

21. The plant of any of claims 12 to 20, characterized in that the clean-
water pipe (13) from the clean-water tank (11) has a degerming step (20).

22. The plant of any of claims 12 to 21, characterized by pressure

measuring devices following the aerosol filter (7) and/or the bioreactor (8).
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