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[57] ABSTRACT

A unit for the dehydration of sludges, particularly for
purification plants including a support structure (10) sup-
porting a vibration causing device (24), at least a collection
reservoir (11) of sludges positioned above the support struc-
ture (10) and having at least one discharge outlet (12) on the
bottom, at least a bag-shaped filtering container (14) having
an opening engageable to the discharge outlet (12) feeding
means (25) to feed the sludges into the collection reservoir
(11), collecting means (23) to collect the filtered liquids from
the filtering container (14), and at least a control unit (34) to
control at least the feeding means (25).

16 Claims, 3 Drawing Sheets
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1

BAG FILTERING UNIT FOR THE
DEHYDRATION OF SLUDGES WITH A
SUPPORTED VIBRATING DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The subject of this invention is a unit for the dehydration
of sludges. particularly for purification plants.

As it is known, waters and liguids in general which come
both from industrial discharges and household type wastes
undergo a sequence of treatments aimed at eliminating the
largest quantity possible of harmful components from them,
before they are dispersed or introduced into drains or the

like.

These treatments generally require initial active purifica-
tion processes of a biological or chemico-physical nature to
be carried out on the afore-mentioned waste liquids.

In particular, the initial chemico-physical purification
processes, adapted for industrial waste liquids, use suitable
coagulant or flocculant substances which favour the forma-
tion and precipitation of flocs of sludge.

The sludges obtained in this way are nevertheless still
water-rich and therefore are sent to dehydrating equipment,
where a treatment consisting of the expulsion of the largest
quantity of water possible is carried out.

In this way, one aims to obtain a final harmful product or
sludge which is as solid as possible and having a reduced
volume to send directly for disposal or to subject to further
treatments for elimination.

It is underlined that the reduction in the volume of the
sludges obtained by means of dehydration is particularly
important in order to reduce the costs of waste disposal of
the solid substances obtained as residues and in particular
the costs involved in moving and storing them.

Nevertheless, the existing dehydrating equipments, which
permit the separation of liquid from the sludge mass, are
based essentially on the use of filters able to retain the solid
part and let the liquid phase pass through, and these filters,
as they have been used up until now, give rise to two
fundamental drawbacks; the results are modest and the

dehydration times are considerable.

In fact, sludges are obtained which still contain large
quantitics of liquid and therefore are still extremely cum-
bersome.

As a result this has a negative effect both on the dimen-
sions of the containers to be used and on the cost of the

transport of the residue material obtained.

Furthermore, the operational phase of dehydration of the
sludges are rather long, particularly if high percentage yield
values are desired.

For example, the formation of water sludges with a
percentage of dried product in the region of 20% or less in
weight requires numerous days of filtration.

The productivity of current dehydration operations is
therefore limited and the running costs are high.

SUMMARY OF THE INVENTION

In this situation, the technical task which forms the basis
of this invention is to conceive a unit for the dehydration of
sludges which can substantially obviate the mentioned draw-
backs.
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The technical task specified is substantially achieved by a
unit for the dehydration of sludges, particularly for purifi-
cation plants. including: a support structure, at least a
collection reservoir for said sludges located in an above
position said support structure and having at least one
discharge outlet below, at least one bag-shaped filtering
container having a tubular wall, an opening engageable to
said discharge outlet and a blind bottom opposite to said
opening, feeding means to feed said sludges into said
collection reservoir, collection means to collect filtered
liquids from said filtering container and positioned under-
neath of said filtering container, and at least a control unit to

control at least said feeding means.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and the advantages of the invention will

become apparent from the following description of a pre-
ferred embodiment of a unit for dehydration of sludges,

illustrated in the accompanying drawings, where:

FIG. 1 shows a pair of dehydration units according to the
invention, installed in a purification plant;

FIG. 2 is a front elevation of a dehydration unit;
FIG. 3 highlights a side view of the same unit; and

FIG. 4 represents a section view according to the plan
IV—IV in FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

Making reference to the FIGS. the overall representation
of the dehydration unit is designated by the reference

numeral 1.

This is installed, as illustrated in FIG. 1. in a purification
plant positioned above the unit itself and including a sludge
storage tank 2 or a settling tank 3. followed by a flocculation
group 4. The latter is equipped with a receptacle 4a, an
agitator S and a metering pump 6, and sends the fiocculant
liguid to a static mixer 7 to which the sludges extracted from
the storage tank 2 arrives. The sludges are sent by means of
[s] a sludge pump 8, or they are sent from the settling tank
3 by means of an interception valve 9.

When the settling tank 3 is not in a particularly high-up
position there is a pump also at the same tank 3.

The dehydration unit 1 includes a support structure 10 to
which a collection reservoir 11 is attached in a raised

position. Below the latter, several, for example six, dis-
charge outlets 12 are located, the number of which may vary
according to the size and the requirements of the purification
plant.

A filtering container 14 at an opening 15, can be attached
to each discharge outlet 12, by means of a sealing ring 13.
The filtering container 14 is essentially bag-shaped. has a
tubular wall 16 and a closed bottom 17 opposite the opening
15, and is made from filtering material which [si} is resistant
and inert to chemical products and bacteria. such as polypro-
pylene.

The closed bottoms 17 of the filtering containers 14 are in
contact with a suopport grid 18. The latter, in turn, is
supported by the support structure 10, preferably with the
interplacement of vibration insulators 19, achieved, for
example, by blocks of deformable material.

On the outside of each of the filtering containers 14 and
at its tubular wall 16, an openable cage 20 is located.

The openable [cage] cages 20 are positioned in pairs as
best seen in FIG. 3, with each pair engaged to a support
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element 21, of the pillar type. linked at the bottom to the
support grid 18 and above to the collection reservoir 1l.

Each cage 20 is provided with hinges (unnumbered but best
seen in FIGS. 2, 3 and 4) so that each such cage can be
opened from the side by swinging portions thereof laterally
about such hinges as shown in the bottom right hand corner
of FIG. 4.

The support element 21 is interrupted near its upper edge
by a deformable junction element 22, which also has the
function of insulating from vibrations. Underneath the sup-
port grid 18 collection means 23 is located, engaged to the
support structure 10, for example realized by a collection
tank of the liquids filtered by the filtering containers 14.
Vibrations means 24 for the production of vibrations i1s
located upon the same support grid 18.

The vibration means 24 is realized for example by an
electric motor which rotates a dynamically instable mass.

Furthermore, feeding means 25 to feed the sludges is
placed in the collection reservoir 11 including, in a higher-up
position than the latter, a fastening 26 for a pipeline 27
originating from the static mixer 7.

The inflow of sludges into the unit 1 by means of the
pipeline 27 is controlled by a feeding valve 28 controlled
pneumatically, of the type which is normally in the closed
position, into which there is an influx of piloting compressed
air by means of the first pipe 29.

On the top of the collection reservoir 11, there is also
emission means 30 to emit compressed air, including a
second pipe 31 and a three-way directional valve 32, able
both to blow compressed air over the top of the sludges in
the same collection reservoir 11 and to discharge the com-
pressed air into the atmosphere.

Inside the collection reservoir 11, a level measuring
device 33 is located which is able to identify a minirnum
level and a maximum level of the sludges by means of,
respectively, a minimum level probe 33a and a maximum
level probe 33b. Finally. alongside the collection reservoir
11 there is a control unit 34. equipped with a control panel
34a. The control unit 34 drives and controis the sludge pump
8. the metering pump 6, the agitator S, the feeding valve 28,
the three-way directional valve 32 and the means for pro-
duction of vibrations 24. Furthermore, to the same control
unit 34 signals arrive from the level measuring device 33.

The operation of the dehydration unit according to the
invention is the following.

After having fixed the filtering containers 14 at their
opening 15 to the discharge outlets 12, feeding of the sludges
is controlled by opening the feeding valve 28. The filtering
containers 14 fill up and the filtration of liquid starts through
their walls.

In this first phase the level of the sludges inside the
collection reservoir 11 increases until it reaches the maxi-
mum level indicated by the maximum level probe 33b. The
filling of the filtering containers 14 initially occurs therefore
by gravity and is promoted by the height of the surface of the
material present in the collection reservoir 11.

The signals sent out by the maximum level probe 33b
enable the control unit 34 to drive the closing of the feeding
valve 28, the blowing of compressed air into the collection
reservoir 11 by means of the three-way directional valve 32,
in order to form a cushion of compressed air on top of the
same sludges, and the insertion of the vibration means 24
which vigorously shakes the filtering containers 14.

In this way both the compressed air which presses the
sludge. and the vibrations, promote consistent acceleration
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4

of the filtering process and therefore the expulsion of liquids
from the filtering containers.

The openable cages co-operate actively in this second
phase by keeping the filtering containers 14 in place. When
the sludge reach the minimum level indicated by the mini-
mum level probe 33a. the control unit 34 drives the inter-
ruption of the blowing of compressed air into the collection
reservoir 11 and sucks it out into the atmosphere from the
latter, in order to restore the internal pressure of the collec-
tion reservoir 11 to the atmospheric pressure. It is therefore
possible the feeding of other sludge to the collection reser-
voir 11.

Subsequently the operations looked at above are repeated
until such time as the filtering containers 14 are completely
saturated and require to be replaced. The process of filling of
the filtering containers 14 normally only lasts a few hours.

It has been shown that the operations of feeding the
sludges into the filtering containers 14 can be limited to 4-5
hours, followed by no more than 67 of filtration. during
which time a 25% reduction in weight of dried product can
easily be reached, inside the filtering containers 14.

The filtering containers 14 are then removed from the
discharge outlet 12 to which they were attached and the

openings closed over with suitable strings.

The sludges at this point are filtered and packed inside the
filtering containers 14. The liquid accumulated in the col-
lection tank 223 is, depending on the case, let out directly
into drains, or sent once again to purification plants.

The filtering containers 14 are piled on boards and can be
stacked even in the open air.

The patural evaporation of the liquid phase enables a dry,
hard product to be obtained, without further treatment,
which contains up to 80% of dry substance.

The boards which are loaded with material which is now
dry and therefore much reduced in weight and volume can
thus be easily sent by normal methods of transport for
disposal. The invention has important advantages.

In particular, it is underlined the speed of the filtration
obtained by the dehydration unit according to this invention.

In conclusion, it results in higher productivity, reduced
running costs and the problems caused by the movement of
sludges with high percentages of water are in practice
eliminated.

I claim:

1. A unit constructed and arranged for dehydration of
sludges comprising:

a support structure (10),

a collection reservoir (11) for said sludges located above
said support structure (10) and having at least one
discharge outlet (12) below,

at least one bag-shaped filtering container (14) having a
tubular wall (16). an opening engageable to said dis-
charge outlet (12) and a closed bottom (17) opposite to
said opening,

a support grid (18) supporting said closed bottom (17)
supported by said support structure (10),

feeding means (25) for feeding said sludges into said
collection reservoir (11),

collection means (23) for collecting filtered liquids from
said at least one filtering container (14) and positioned
underneath of said support grid (18),

vibration means 924) for producing vibrations and for
vibrating said supporting grid (18), and

vibration insulators (19) placed between said support grid
(18) and said support structure (10).
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2. A unit according to claim 1, further comprising emis-
sion means (30) for blowing compressed air into said
collection reservoir (11). to establish compressed air above
said sludges in said collection reservoir (11).

3. A unit constructed and arranged for dehydration of
sludges comprising:

a support structure (10),

a collection reservoir (11) for said sludge located above

said support structure (10) and having at least one
discharge outlet (12) below,

at least one bag-shaped filtering container (14) having a
tubular wall (16), an opening engageable to said dis-
charge outlet (12) and a closed bottom (17) opposite
said opening,

an openable cage (20) located outside said tubular wall
(16) of said at least one filtering container (14),

support elements (21) of said openable cage (20) sup-
ported by said support structure (10),

feeding means (235) for feeding said sludges into said
collection reservoir (11),

collection means (23) for collecting filtering liquids from
said at least one filtering container (14) and positioned
underneath of said at least one filtering container (14),

vibration means (24) for producing vibrations and for

vibrating said openable cage (20), and

vibration insulators (19) placed between said support

structure (10) and said support elements (21).

4. A unit according to claim 3, further comprising emis-
sion means (30) for blowing compressed air into said
collection reservoir (11), to establish compressed air above
said sludges in said collection reservoir (11).

S. A unit constructed and arranged for dehydration of
sludges comprising:

a support structure (10),

a collection reservoir (11) for said sludges located above
said support structure (10) and having at least one
discharge outlet (12) below,

at least one bag-shaped filtering container (14) having a
tubular wall (16), an opening engageable to said dis-
charge outlet (12) and a closed bottom (17) opposite
said opening,

said support structure (10) supporting said closed bottom
(17).

feeding means (25) for feeding said sludges into said
collection reservoir (11);

coliection means (23) positioned underneath of said at
least one filtering container (14), and

[vibratoin] vibration means (24) supported by said sup-
port structure (10) for producing vibrations and for
vibrating said at least one filtering container (14), said
vibration means (24) including an electric motor vibrat-
ing at least one closed bottom (17).

6. A unit according to claim §, further comprising vibra-
tion insulator means (19) for insulating a part of said
supporting structure (10) supporting said at least one filter-
ing container (14).

7. Unit constructed and arranged for dehydration of
sludges comprising:

a support structure (10),

a collection reservoir (11) for said sludges located above
said support structure (10) and having at least one
external discharge outlet (12) below, and a level mea-
suring device (33) to measure the level of said sludges
in said collection reservoir (11),
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at least one bag-shaped filtering container (14) placed
externally to said collection reservoir (11) and having a
tubular wall (16). an opening engageable to said dis-
charge outlet (12) and a closed bottom (17) opposite
said opening,

a support grid (18) beneath said closed bottom (17) and
supported by said support structure (10). said support
grid (18) directly supporting said closed bottom (17).

an openable cage (20) located outside said tubular wall
(16) of said at least one filtering container (14). and
enclosing said tubular wall (16).

support elements (21) of said openable cage (20) between
said support grid (18) and said collection reservoir (11),

emission means (30) for blowing compressed air into said
collection reservoir {11), to establish compressed air
above said sludges,

feeding means (25) for feeding said sludge into said
collection reservoir (11), and

collection means (23) for collecting filtering liquids from
said at least one filtering container (14) and positioned
underncath of said support grid (18),

said support grid (18) and said openable cage (20) sub-
stantially surrounding and supporting said at least one
filtering container (14).

8. A unit constructed and arranged for dehydration of

sludges comprising:

a support structure (10),
a collection reservoir (11) for said sludges located above

said support structure (10) and having at least one
discharge outlet (12) below,

at least one bag-shaped filtering container (14) having a
tubular wall (16), an opening engageable to said
discharge outlet (12) and a closed bottom (17) opposite
to said opening,

a support grid (I8) supporting said closed bottom (17)
supported by said support structure (10),

for each said filtering container, there being an openable
cage (20) substantially surrounding and circumferen-
tially supporting said tubular wall (16) of said filtering
container (14) and having hinged sections which are
swingable laterally to open said cage (20),

feeding means (25) for feeding said sludges into said
collection reservoir (11); and

collection means (23) for collecting filtered liquids from
said at least one filtering container (14) and positioned

underneath of said support grid (18).
9. A unit constructed and arranged for dehydration of

sludges comprising:

a support structure (10),

a collection reservoir (11) for said sludges located above
said support structure (10) and having at least one
discharge outlet (12) below,

feeding means (25) for feeding said sludges into said
collection reservoir (11),

at least one bag-shaped filtering container (14) having a
tubular wall (16), an opening engageable to said
discharge outlet (12), and a closed bottom (17) oppo-
site said opening,

a laterally openable cage (20) for each said bag-shaped
filtering container (14) located outside said tubular
wall (16) and in circumferential supporting relation-
ship therewith and having hinged sections which are
swingable laterally, and

collection means (23) positioned underneath of said at
least one filtering container (14).
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10. Unit constructed and arranged for dehydration of for each said at least one filtering container there being
sludges comprising: an openable cage (20) located outside said tubular wall
a support structure (10), (16) of said filtering container (14), and enclosing said
tubular wall (16), said openable cage (20) substantially

a collection reservoir (11) for said sludges located above
said support structure ({10) and having at least one
external discharge outlet (12) below, and a level mea-

> surrounding and circumferentially supporting said fil-
tering container (14) and having hinged sections which

suring device (33) to measure the level of said studges are swingable laterally,

in said collection reservoir (11); a support element (21) for said openable cage (20)
at least one bag-shaped filtering container (14) placed between said support grid (18) and said collection

externally te said collection reservoir (11) and having reservoir (11),

a tubular wall (16). an opening engageable to said feeding means (25) for feeding said sludge into said

discharge outlet (12) and a closed bottom (17) opposite collection reservoir (11), and

said opening, collection means (23) for collecting filtering liquids from
a support grid (18) beneath said closed bottom ({7) and 5 said filtering container (14) and positioned underneath

supported by said support structure (10), said support of said support grid (18).

grid (18) supporting said closed bottom (17) of each

said at least one filtering container, K Kk k¥
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