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A device for separating sucernatant, in particular liquid

pollutant. e.g. o0il and the liquid, e.g. water

The object of the invention is a device for separating supernatant.
in particular liquid pollutant, e.g. oil and the liquid, e.g. water,
comprising a receiving tank and a separating tank, said receiving
tank being suitably built together with said separating tank, said
separating tank being divided into a liquid pollutant chamber and a
clean liquid chamber, whiie said receiving tank being divided into a
polluted liauid space and a ciean liguid space. said clean liquic
spuct duw said polluted liguid space beil detached from each
other but as communicating vessels being stil in connection,
likewise said clean liquid chamber and said liquid pollutant
chamber being detached from each other bur as communicating
vessels being still in connection. said clean liquid space, said clean
liquic chamber and said liquid pollutant chamber being provided
with overrlow holes, while said polluted liquid space being
provided with an overtlow hole and an inflow gate. toQ.

Polluted liquids. e.g. waste waters with oil and far contents occur in
many fields of the industry. In the petroleum refining during the
cruce oil production. transportation and processing, in the steei
and meral industry among others in the rolling miils. during the
power production in the power statons. furthermore in the
chemical piants. in the machine manufacture. at the petroj stations
and in many other flelds there are oil waste waters of different

contamination.
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The purcese or cleansing water coilurted by oil is 0 protec: the

a -
"\- [ T~ I -
P

envircnment. r (hese wasie waters are dangerous for the
limpidity of the waters, and for the nature. Owing to their great
migration ability and long decomposition rate thev are infective to
the soil, gewing into the groundwater.
Another purpose of the cleansing is to recover the pollutants for
recyciing or in a given case to neutalize them. moreover to
recuperate the expensively produced and clarified water.
A number of methods and devicss are known to ciarify poiluted
waters. Their common feature is that they generailv operate upon
the principie of the different specific weights of the water and the
pollutant. The pollutant in the water is first floated onto the top
then the surface layer is removed either by a weir or by a device
warking on the principle of the adhesion.
The devices of longitudinal through-flow, the oil catchers of
tangenuaf input and the shallow settling pools with discs, pipes or
bundles of tubes are widely spread.
A common imperfection of the above methodes and devices is.
that after separating the pollutan: the oil has a relatively great
watef content what makes the transportation. the recuperation or
the neutralization expensive. It is unfavorabie. to. that the known
devices are unable to receive extremely fluctuating amounts. e.g. a
quantty of precipitation caused by a summer shower. For this
reason there is genmeraily a secarate drainage system for the

rainwater. however, this way the surface comaminations are

inevitably washed into the surface warers or groundwater.
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Another common imperfection of the known devices is, that they
need an energy consuming heating for the operation supposing
that the point of solidification is higher than the outer
temperature.

A further imperfection is, that the supernatant pollutant often
comprises solid, lumpy pollutant, too, e.g. tree leaves, which can
cause the blocking up of the device.

The flotation devices, in which the oj] droplets come onto the
surface together with gas bubbles which are finely distributed in
the liquid. need smaller area and shorter cleansing time, however
they cannot eliminate all the other imperfections of the known
clarifiers. The operation reliability could only be increased by
continuous supervision or automatization, any of these causing
additional charges and further sources of error.

The Swiss clarifying devices called "aquasant” are working upon
the principle of adsorption. The polluted liquid is forced to flow
through a medium operating like a filter in a closed space.

The English clarifier named "HYDE" is of similar structure. the
separation of the oil and the water is based here on the different
permeability against the different materials in the porous medium.
As the filtering medium gets biocked up from time to time the
device often needs cleaning, the filters have to be changed. besides.
greater volumes of polluted water cannot be cleaned by these

devices.
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The device "CYCLONET" can be classified as a clarifyer of
tangential inlet. The polluted water is led first into a prefilter, then
into a hydrocyclon. As an effect of the rotation the lighter oil is
collected in the middle and from there can be e.g. by pumping
easily removed. The imperfection of the method is, that there is no
sharp border between the oil and the water and so the separation
cannot be perfectly realized.

For skimming supernatant pollutant is the device with the name
"NENUFAR" employed. The polluted water spills into a tank
floating on the water, from there it is pumped into a chamber of a
tank which has there chambers. The oil. which is floating upside in
the chamber. spills into the second chamber, while the clear water
flows through into the third chamber under a submerging wall.

The solution is not perfect, because in case of extreme volume of
polluted water the liquids can be mixed with each other. that
means that the oil can be contaminated with water and vice versa.
In the Hungarian patent description 181 642 a floating tank is
disclosed. which has a downstream first increasing then decreasing
submersion depth. The tank has an open front end facing the
direction of water flow. while all other sides are closed with walls.
Under the tank. due to its shape. the flowing velocity is increased
and so the water level is sinked. The polluted water, collected
inside the tank with sinked water level is then separated with help
of deflecting plates. that suitably adjusted make the oil and the

water flow with different velocities into different directions.
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The imperfection of the device is, that encountering a denser
pollutant or solid contamination it does not work reliably, it gets
blocked and has to be cleaned.

The subject of the invention is to develop a device that removes
the ﬂoating liquid pollutants from the surface of the liquid forced
through the device, especially removes the oil from the surface of
water, and wherein the device operates reliably, without any
supervision, independent of either the rate of water flow or the
proportion of the pollutant, e.g. oil and can be well used in case of
solidificated pollutant or floating solid contamination, too. It is also
a requirement that the device can operate self-controlled.
automatically, but without any machinery so that the separated oil
comprises no water, and the cleaned water comprises no oil. The
quality of the clarification would not be deteriorated even in case
of extreme water or oil quantities.

The fundamental idea of the invention is based on the conception
that if a space is divided as communicating vessel into two half-
spaces. the liquid level in the half-space containing the supernatant
liquid pollutant - according to the known laws of the differences
berween the specific weights and the communicating vessels - is
higher than in the half-space with the clean liquid. In case of a
given height and layer-thickness of the liquid pollutant the height
difference can be computed. if we know the specific weights.

When the half-spaces are provided with overflow holes. the leveis

of which are determined in different heights according to the
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above laws, that means higher in the half-space containing the
polluted liquid, the pollutant leaves the liquid flowing through the
device through the higher, while the clean liquid through the lower
overflow hole.

According to another conception there is another condition of the
perfect operation and this is to let a liquid of practically constant
quantity the device which can be achieved by letting the polluted
liquid first to an equalizing tank built principally similar to the
previous one, from where the extra liquid is abstracted, and to
conduct only the rest of constant volume, skimmed by self-
adjusting surface weir to thet separating space.

According to the subject the device according to the invention for
separating supernatant, in particular liquid pollutant, e.g. oil and
the liquid. e.g. water.-- comprising a receiving tank and a
separating tank. said receiving tank being suitably built together
with said separating tank. said separating tank being divided into a
liquid pollutant chamber and clean liquid chamber, while said
receiving tank being divided into a polluted liquid space and a
clean liquid space. said clean liquid space and said polluted liquid
space clean liquid space and said polluted liquid space being
detached from each other but as communicating vessels being still
in connection. likewise said clean liquid chamber and said liquid
pollutant chamber being detached from each other but as
communicating vessels being still in connection, said clean liquid

space. said clean liquid chamber and said liquid pollutant chamber
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being provided with overflow holes, while said polluted liquid
space being provided with an overflow hole and an inflow gate, too
- - is achieved in that said overflow hole of said polluted liquid space
has a self-adjusting weir, the bottom level of said overflow hole of
said liquid pollutant chamber is under the lowest level of said self-
adjusting weir of said polluted liquid space, the level of said
overflow hole of séid clean liquid chamber is under the bottom
level of said overflow hole of said liquid pollutant chamber, while
the level of said overflow hole of said clean liquid space is
practically on the lowest level of said self-adjusting weir of said
polluted liquid space. said liquid pollutant chamber of said
separating tank is adjaceﬁt to said polluted liquid space of said
receiving tank, and said seif-adjusting weir is located along the
partition wall between them.
Another characteristic feature of the device according to the
fnvemion is that said receiving tank is flanked by said liquid
poilutant chamber and said clean liquid chamber of said separating
tank. and said clean liquid chamber extends under or beside said
receiving tank. too.
According to the invention the device has a canal suitable to
conduct said polluted liquid. the united block of said receiving tank
and said separating tank is built into said canal itself and divides
said canal into two branches, said inflow gate is reduced by
deflectors. said deflectors detach said branches from said canal,

said receiving tank has two clean liquid spaces that flank said
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polluted liquid space, said clean liquid spaces are detached from
said polluted liquid space by submerging walls practically paralle]
to the line of flow but are still connected to it by communicating
holes, said clean liquid spaces are flanked by said branches, said
clean liquid spaces are detached from said branches by
longitudinal parting walls practically parallel to the line of flow and
by said overflow holes, further said overflow holes of said clean
liquid spaces. said overflow hole of said clean liquid chamber and
said averflow hole of said liquid pollutant chamber have fix weirs.
The device according 1o the invention has a number of advantages.
The most important of these is. that by the device according to the
invention the liquid poilutant can be removed from the polluted
liquid so. that the result is a fully clean liquid and a pollutant fully
free from clean liquid. consequently they do not need a further
cleansing.

To the separating tank the polluted liquid flows steadily by means
of the device. so the reliability of the operation is independent of
the rate of waterflow. that means that it operates perfectlv even
beside extreme rates of flow. The device is self-controlling, there is
no need of human supervision. and in this way all the mistakes thar
usuaily come along due to human negligence do not occur here.
The operation is not influenced by inflow of floating solid
contamination or of often denser pollutant with variable viscosity.
When the point of solidification of the pollutant is higher than the

outer temperature. the operation can be maintained by heating
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only the overflow hole of the liquid pollutant chamber, so the

operation is energy sparing.

The self-adjusting weir meets the requirements perfectly even if

not surrounded by a sealer. There is no need of any machinery or

energy controlling device, the operation s still perfect.

The device according to the invention will now be further

described in detail by way of example with reference to the

accompanying drawings in which

Fig.1 is a schematic cross section of a possible embodiment of
the device according to the invention,

Fig.2 is a schematic longitudinal section of another
embodiment,

Fig.3 s the top view of the embodiment shown in Fig. 2,

Fig. 4 is the cross-section along plane IV-IV shown in Fig. 2.

In Fig. 1 the receiving tank 21 contains the polluted liquid space 1
and the clean liquid space 2. while the separating tank 22
comprises the liquid pollutant chamber 3 and the clean liquid
chamber 4. The receiving tank 21 is built together with the
separating tank 22 so that the receiving tank 21 is flanked by the
liquid pollutant chamber 3 and the clean liquid chamber 4 of the
separating tank 22. In Fig. 1 the clean liquid chamber 4 extends
under the receiving tank 21. but there is another possible case. not

to be seen in Fig. 1. when the clean liquid chamber 4 is beside the

receiving tank 21.
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The self-adjusting weir 8, which is in the same time the bottom
level of the overflow hole 13 of the polluted liquid space 1 is built
into the partition wall 15 between the polluted liquid space 1 and
the liquid pollutant chamber 3. The clean liquid space 2 is provided
with the overflow hole 9, the liquid pollutant chamber 3 is provided
with the overflow hole 11, while the clean liquid chamber 4 has the
overflow hole 12.

In the embodiment shown in Fig. 1 the overflow hole 9 of the clean
liquid space 2 has the weir 9y, the overflow hole 11 of the liquid
pollutant chamber 3 has fhe welr 11y, while the overflow hole 12 of
the clean liquid chamber 4 has the weir 12y.

The weir 11y is under the lowest level of the self-adjusting weir 8§,
the level of the weir 9y is practically on the same height as the
lowest level of the self-adjusting weir 8.

The operation of the device is as follows: The flowing polluted
liquid of changing quantity flows into the polluted liquid space 1 of
the receiving tank 21 through the inflow gate 7. The self-adjusting
weir 8 follows the height the water level of the incoming poiluted
liquid. e.g. oily water. its level is always around the water level.
berween the two endpositions.

For this reason the oily water that spills over the self-adjusting weir
8 into the liquid pollutant chamber 3 of the separating tank 22 has
a steady layer thickness. The polluted liquid space 1 of the
receiving tank 21 is detached from the clean liquid space 2 by the

submerging wall 5 of the receiving tank 21. under the submerging
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wall 5 there is a communicating hole 6 through which the polluted
liquid space 1 and the clean liquid space 2 are as communicating
vessels connected.

In the clean liquid space 2 containing clean water the water level is
always at least on the level of the weir %, for over this level the
water spills through, while under this level the water cannot flow
out. The level of the weir 9y is practically equal to the lowest level
of the self-adjusting weir 8. The surface of the oily water in the
polluted liquid space 1 is higher than the water level in the clean
liquid space 2. for the oily water is lighter than the water.

When the level of the clean water reaches the level of the weir 9y,
the clean water flow through the overflow hole 9 of the clean liquid
space 2, while the oily water in a practically steady quantity spills
into the liquid pollutant chamber 3 through the self-adjusting weir
8 of the overtlow hole 13 of the polluted liquid space 1.

In the liquid pollutant chamber 3 the liquid pollutant, in our case
the oil is floating on the surface. while the water staying below
leaves for the clean liquid chamber 4 through the communicating
hole 10 of the separating tank 22. and later. reaching the leve] of
the weir 12y spills through the overflow hole 12 of the clean liquid
chamber 4.

The oil that is collected on the top in the liquid pollutant chamber
3 spills through the overflow hole 11 of the liquid pollutant

chamber 3. because the weir 11v of the latter is located higher than
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the weir 12y according to the difference between the specific
weights of the oil and the water.

Of course for the proper operation the tanks with the spaces and
chambers, the sizes of the submerging walls and communicating
holes have to be dimensioned in conformity with the extreme rates
of flow of the incoming liquid, the viscosity and the specific weight
of the pollutant. in a given case, its proportion. further with the
sizes of the floating solid pollutants.

A further possible embodiment is shown on Figs. 2. 3 and 4. In this
embodiment the united block of the receiving tank 21 and the
separating tank 22 is built into the canal 19 itself, in shich the
polluted liquid is flowing, e.g. into the by-pass canal.

The polluted liquid is conducted into the polluted liquid space 1 of
the receiving tank 21 by the two deflectors 16 flanking the intlow
gate 7. The deflectors 16 divide the canal 19 into two branches 20a
and 20b at the same time. closing them from the canal 19. |
The branches 20a and 20b flank the united block of the receiving
tank 21 and the separating tank 22 and flowing downstream they
are reunited as canal 19. The polluted liquid space 1 are flanked by
the clean liquid spaces 2a and 2b. The polluted liquid space 1 are
detached from the clean liquid spaces 2a and 2b by the submerging
walls Sa and b of the receiving tank 21. but they are at the same
time connected as communicating vessels by the communicating

holes 6a and 6b of the receiving tank 21.
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The clean liquid spaces 2a and 2b are detached from the branches
20a and 20b by the longitudinal parting walls 14a and 14b but the
clean liquid spaces 2a and 2b are connected with the branches 20a
and 20b by the overflow holes 9a and 9b of the clean liquid spaces
2a and 2b and by the weirs 9y on the bottom level of the latters.
The polluted liquid space 1 is adjacent to the liquid pollutant
chamber 3 of the separating tank 22, the self-adjusting weir 8 is
built into the partition wall 15 between them, on the bottom level
of the overflow hole 13 of the polluted liquid space 1. The liquid
pollutant chamber 3 is adjacent 10 the clean liquid chamber 4, the
two of them are detached from each other by the submerging wall
18 of the separating tank 22. but they are in connection as
communicating vessels through the communicatihg hole 10 of the
separating tank 22. ‘

The clean liquid chamber 4 is closed by the end wall 17, beyond the
end wall 17 there is again the canal 19 that unifies the branches 20a
and 20b.

The top edge of the end wall 17 is provided with the weir 12y, this
is also the bottom level of the overflow hole 12 of the clean liquid
chamber 4. The bottom level of the overflow hole 11 of the liquid
pollutant chamber 3 is located higher than the level of the weir 12y
In the canal 19 a liquid with changing quantity, e.g. oily water flows
into the polluted liquid space 1 through the inflow gate 7 berween
the deflectors 16. The extra water containing no oil flows into the

clean liquid spaces 2a and 2b through the communicating holes 6a
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and 6b the receiving tank 21. When the water level in these reaches
the level of the weirs 9y, the clean water spills through the weirs 9y
into the branches 20a and 20b, and from these it flows again into
the canal 19, in the section following the separating tank 22.

The level of the oily water in the polluted liquid space 1 is followed
by the self-adjusted weir 8, which separates a steady quantity from
that. The oily water gets this way into the liquid pollutant chamber
3. Here the supernatant oil leaves through the overflow hole 11,
while the chelan water staying under gets into the clean liquid
chamber 4 through the communicating hole 10 of the separating
tank 22 under the submerging wall 18 of the separating tank 22.
The clean water in the clean liquid chamber 4, if its level reaches
the Ievel of the weir 12y which is in the end wall 17 spills into the
canal 19 unifying the branches 20a and 20b and there it is mixed to
the clean water coming from the clean liquid space 2.

It is to be noted at this embodiment that the so-called dwelling
period needed for the pollutant to become supernatant can be
determined from the dimensions of the canal 19 and the built-in
polluted liquid space 1 together. If there is an extremely great
inflow the pollutant is held in the canal 19 in front of the receiving
tank 21 so far the thickness of the pollutant laver reaches the
upper level of the communicating holes 6a and 6b. Consequently
the retaining ability of the device can be optimally increased with

the length of the incoming section of the canal 19.
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The device according to the invention can be employed
independently as oil or fat catcher, or to remove any other
supernatant liquid pollutant either independently or jointed to any
existing equipment for making their operation perfect. The device
can be combined with any similar device with the same purpose
but imperfect operation.

It can be either a stationary or a mobile device. Its employment is
especially advantageous on sites where the rate of flow is often
changing or there is a pollutant of changing quality and changing
proportion.

As the device separates the liquid pollutant free from water, it is
especially useful when the.liquid tank is of limited capacity, for
instance at unexpected oil-spillages either on r ivers or on the open

s€a.
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CLAIMS

1. A device for separating supernantant, in particular liquid
pollutant. e.g. oil and the liquid, e.g. water, comprising a receiving
tank and a separating tank, saidreceiving tank being suitably built
together with said separating tank, said separating tank being
divided into a liquid pollutant chamber and a clean liquid chamber,
while said receiving tank being divided into a polluted liquid space
and a clean liquid space. said clean liquid space and said polluted
liquid space being detached from each other but as communicating
vessels being still in connection, likewise said clean liquid chamber
and said liquid pollutant chamber being detached from each other
but as communicating vessels being still in connection, said clean
liquid space. said clean liquid chamber and said liquid pollutant
chamber being provided with overflow holes. while said polluted
liquid space being provided with an overflow hole and an inflow
gate.too.characterized in that said overflow hole/13/ of
said polluted liquid spece/1/ has a self-adjusting weir/8/, the bottom
level of said overflow hole/11/ of said liquid pollutant chamber/3/ is
under the lowest level of said self-adjusting weir/8/ of said polluted
liquid space/l/, the level of said overflow hole/12/ of said clean
liquid chamber/4/ is under the bottom level of said overflow
hole/11/ of said liquid pollutant chamber/3/, while the level of said
overtlow hole/9/ of said clean liquid space/2/ is practically on the

lowest level of said self-adjusting weir/8/ of said polluted liquid
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space/l/, said liquid pollutant chamber/3/ of said separating
tank/22/is adjacent to said polluted liquid space/1/ of said receiving
tank/21/, and said self-adjusting weir/8/ is located along the
partition wall/15/ between them.

2. A device accordingtoclaim 1 characterized in that said
receiving tank/21/ is flanked by said liquid pollutant chamber/3/
and said clean liquid chamber/4/ of said separating tank/22/, and
said clean liquid chamber/4/ extends under or beside said receiving
tank/21/, too. |

3. A device accordingtoclaim1 characterized in having a
canal/19/ suitable to conduct said polluted liquid. the united block
of said receiving tank/21/ and said separating tank/22/ is built into
said canal/19/ itself . and divides said canal/19/ into two
branches/20a, 20b/, said inflow gate/7/ is reduced by deflectors/16/,
said deflectors/16/ detach said branches/20a. 20b/ from said
canal/19/, said receiving tank/21/ has two clean liquid spaces/2a. 2b/
that flank said polluted liquid space/1/ said clean liquid spaces/2a.
2b/ are detached from said polluted liquid space/1/ by submerging
walls/5a, 5b/ practically parallel to the line of flow but are still
connected to it by communicating holes/6a, 6b/, said branches/20a.
20b/, said clean liquid spaces/2a, 2b/ are detached from said
branches/20a. 20b/ by longitudinal parting walls/14a. 14b/
practically parallel to the line of flow and by said overflow holes.
further said overflow holes/9a. 9b/ of said clean liquid spaces/2a.

2b/. said overtlow hole/12/ of said clean liquid chamber/4/ and said

SUBSTITUTE SHEET



WO 93/19010 PCT/HU93/00015
18

overflow hole/11/ of said liquid pollutant chamber/3/ have fix
weirs/9y, 12y, 11y/.
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