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Abstract. The main disadvantage of conventional suspension filtration is the slowing down of the process due to
the increased pressure drop caused by the growth of the sediment on the filter medium. The issue of mechanical
pressing of the sediment in the so-called filters with variable chamber which are used relatively recently to reduce the
moisture content during filtration of the sediment, has not yet been resolved. The solids are deposited in the form of a
sediment on the rising side of the filter medium chamber. One of the promising technologies for the separation of liquid
suspensions is filtration by press filters under pressure or vacuum. Disc press filters are efficient economical equipment,
in which a high level of automation of production processes is achieved with the help of modern methods. Press filters
are in demand at coal preparation plants, and in metallurgical, chemical, food, and construction industries. Specialists of
uranium mining companies make every effort to ensure that the filtering equipment, in addition to the above-mentioned
characteristics, also has such features as low energy consumption, high productivity, easy controllability, and meets the
standards of environmental safety. The article presents the results of industrial tests of mechanized disk press filters
under pressure designed for filtration of suspensions, including high viscosity. The tests of the disk press filter were
conducted with production suspensions, and phosphate-nitrate suspensions after dissolution of collective uranium
chemical concentrate in nitric acid. It is shown that the proposed disk press filter has the following advantages: simplicity
and reliability in operation; compactness; cost is less than that of the disk press filter; weight is twice less than that of
analogs; all labor-intensive operations are automated; personnel working conditions meet sanitary and hygienic
requirements; labor productivity is much higher than when working on a filter press due to the possibility of servicing
several apparatus by one worker. The proposed disk filter press has 2,0-2,5 times higher productivity than the standard
frame filter press, which allows for a reduction of 34 times the time for auxiliary operations. The maximum specific
productivity of the filter by filtrate was 0.55 m*m? per hour. It is noted that in case of necessity, the achieved indicators
can be improved by increasing the specific flow rate of washing liquid. Thus, the press filter of the proposed design can
be recommended for implementation in uranium mining and processing enterprises in Ukraine.

Keywords: suspension, filter, pressure, collective chemical concentrate, economic performance.

1. Introduction

The separation of the liquid-solid system using porous partition is the main process
in the production of flotation concentrates of non-ferrous metals, iron ore concentrate,
and coal [1]. In the uranium and rare-earth industry, this process has two purposes:
obtaining concentrate sediments with minimum moisture (5-15%) at the filtration of
dense pulps, with the minimum content of solid phase at separation of acid suspensions
to use them in centrifugal extractors. To solve the problems of the first direction, a
large amount of filtering equipment was created, which is not suitable for the tasks of
the second direction. For this purpose, filters operating under discharge or pressure are
used.

In the uranium industry, vacuum carousel precoat filters with a filtration area of
50 m? are used. For the separation of neutral non-toxic salt suspensions disk vacuum
filters are used for the filtration of suspensions with densities up to 1700 kg/m® to
obtain filtrates as raw material for sodium nitrate production. Lavsan and belting
fabrics are used as material partitions, which quickly wear out when working under
vacuum. This leads to the increase of the solid phase in the filtrate up to 1 g/l, which
requires control filtration, which is carried out with the help of press filters operating
under overpressure [2].
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Filter-presses allow obtaining filtrates with a content of solid phase less than 100
mg/l, which satisfies the requirements for solutions during the extraction separation of
similar elements such as niobium and tantalum, zirconium and hafnium, nickel, and
cobalt. Concentrates of rare metals (U, Th, Nb, Ta, REE) contain radioactive elements
(3°Th, **Ra, ?!°Po, 2!°Pb), which are part of insoluble solid sediments that require
special protection measures when handling them.

At the same time, filter presses have the following disadvantages:

1) the presence of labor-intensive operations of disassembly, unloading (sludge
removal and filter-fabric regeneration) and assembly;

2) rapid wear of filter fabric;

3) contact of personnel with toxic substances during manual unloading of sludge.

All this significantly increases the cost of production.

Focusing on the full mechanization of filter presses leads either to insufficiently
productive sediments removal or to the creation of expensive and complicated designs,
for example, filter presses with mechanical sludge unloading [3], or automated filter
presses with horizontal chambers (FPAKM) [4]. The latter is considerably more
expensive than plate-frame filter presses (610 times). Testing of such filters in the
production of uranium, REE, and zirconium showed that they have other disadvantages
(the possibility of using rigid filter partitions is excluded, replacement of filter fabric is
difficult, etc.).

Mechanized nutsch filters, disk, belt, and drum filters operating under discharge are
considerably inferior to filter presses in productivity due to small filtering surfaces at
the same size.

The cartridge (candle) and leaf filters working under pressure are close to filter
presses because of the complexity of construction and the size of the filtration surface
[5]. They have the same disadvantages, low specific capacity and complexity of
construction.

To obtain pure filtrates - marketable products in the production of uranium and rare
metals from media with acidity up to 450 g/l, frame press filters made of expensive
corrosion-resistant steel are used [6].

The most suitable substitutes for filter presses are pressurized disk filters. Many
designs of such apparatus are known, in which all operations on sediments removal are
mechanized. Filters of the firms "United States Filter Company", "Durco-Enzinger"
(USA), and "Gerfilco" (France) have either hydraulic or mechanical sediment removal
(by string) at rotating shaft with subsequent sludge removal by screw, as well as lever
gate on the opening lid [7-9]. The disadvantage of the design is no exposure of the
disks for "dry" sludge removal and their convenient maintenance (replacement,
checking the integrity of the filter fabric, etc.). The same disadvantage is found in
similar disk filters of the American company "Shriver". The French company
"Philippe" and Dutch "Verkspoor" produce similar disk filters working under pressure,
with cell rollers and cast sectors [10].

A pressurized batch disk filter with a rolling body was developed, which is more
convenient [11], but this filter has significant disadvantages: a shaft of double length
(compared to the housing), a large distance between the disks due to the clamps for
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fixing knives and counterweights installed on the shaft, resulting in large dimensions
with a small filtering surface.

In some countries, disk filters operating under pressure are produced [12]. Such
filters are much more complicated and expensive than batch disk filters, as they are
equipped with cell rollers with distributing heads and screws for sludge removal. The
suspension level in the filters is maintained by air or inert gas filling the upper half of
the apparatus so that only part of the disk surface is constantly in the filtering zone.
These apparatuses are inferior to filter presses and pressurized batch disk filters [13].

The task of this work was to create and test a hermetic design of an industrial
pressurized filter to replace manual plate-and-frame filter presses in uranium
production to provide a high-performance process of suspension separation with
minimal contact of personnel with toxic compounds.

2. Experimental part

The pressurized batch disk press filter is a horizontally arranged cylindrical vessel
(Figure 1) consisting of a body with a spherical bottom 1, and a spherical lid 2,
connected by a fast-acting bayonet gate 15. Opening and closing of the gate is
performed by using two hydraulic cylinders 12.
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Figure 1 — Schematic diagram of a batch disk press filter
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The filter body 1 is mounted on a special cart to move along the guides 4 by
electromechanical drive 13 and rack and pinion transmission 16. Inside the vessel,
there is a hollow shaft 5 with one longitudinal partition 6 in the middle, rotating on two
supports attached to the lid 2. One shaft support is fixed directly on lid 2, and the other
— 1s cantilevered using four beams 17, attached crosswise to the lid 2 of the filters.
Disks consisting of sectors 7, onto which filter fabrics sewn to the shape of the sector
are put on, are mounted on shaft 5. Sectors 7 are fixed on shaft 5 using pads and studs
with nuts and can be easily removed for repair and replacement of the covers. Shaft 5
is rotated by drive 11 consisting of an electric motor, worm gearbox, and chain
transmission. To remove sludge from the disks, fixed knives 8 are mounted on the
lower beam 17. The acid-resistant fabric, article 2089, was used as a filter partition.

A distinctive feature of the filter is that the housing is made non-rotatable, instead
of it the bayonet ring rotates, and the housing is rolled and returns to the initial position
in a straight line. In this case, there is no need for a special cart, and the hydraulic
cylinders, in this regard, became smaller in size, because the gear transmission between
them and the body is removed. The dimensions of the hydraulic cylinders are
significantly reduced for this reason and they are turned downwards, which makes
them easier to service. The rubber sealing rings in the hydraulic cylinders, originally
made in the form of ring toruses, are replaced by rubber sleeves, which are more
reliable and durable. The distance between the disks is increased from 60 mm to 78
mm (without fabric) so that up to 4 layers of filter fabric can be used and the sludge
layer can be maximized. The increased disk spacing allows for easy retrieval of
unusable lids. The most effective size of the filter with a surface filtration was 25 m?;
such a filter with 2-2.5 times higher specific productivity has the overall dimensions of
the plate-frame filter press with a surface filtration of 56.5 m?.

Technical characteristics of the disk press filter are given in Table 1.

Table 1 — Technical characteristics of the disk press filter

Parameter Unit Value
1. Filtration surface m? 9.6
2. Disc diameter mm 850
3. Number of disks - 10
4. Number of sectors in the disk - 8
5. Case volume m’ 1.0
6. Working pressure in the housing MPa 0.44
7. Rotation speed of the shaft with disks rpm 2
8. Power of electric motors (installed): kW
shaft drive with pulsator 4.5
drive disks 1.0
9. Number of pulses of the pulsator impulse/min 120
10. Weight of filter with drive kg 2000
11. Dimensions:
- length 2805
- width mm 1300
- height 1400
12. Material of parts in contact with the product Stainless steel
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To put the disk press filter into operation, the suspension supply valve A opens,
which fills the vessel. In this case, the air from the vessel exits through the air valve,
which automatically closes after the vessel is filled. With a further supply of the
suspension from the pump, the pressure inside the vessel increases to 0.44 MPa, which
is controlled by a pressure gauge, and the filtering process begins. The filtrate is
discharged through a hollow shaft. When the optimal thickness of the sediment on the
filter partitions of the sectors is reached, the suspension supply valve A closes, after
which the pressure in the vessel drops and the filtering process stops. Then the
suspension drain valve G and the valve for supplying compressed air to the vessel are
opened for quickly discharge of the remained suspension from the vessel.

After empting the vessel from the suspension, the drain valve is closed, the
sediment is blown out, and the air supply stops. Hydraulic cylinders are used to open
the bayonet lock and turn on the drive to roll away the cart with the filter housing.
When the cart with the housing stops in the extreme position, the shaft rotation drive is
turned on, and the filtrate pours from the lower sectors onto the partition inside the
shaft and is discharged through the drain pipe. After one revolution of the shaft, the
valve on the filtrate drain closes and the valve opens to supply pulsating air inside the
hollow shaft, and as the latter continues to rotate, sediment is removed.

Instead of air, steam, water, and solutions can be supplied. After 67 revolutions of
the shaft, the sediment is cut off with knives and falls onto the pan. Upon completion
of removing sediment from the disks, the cart with the body is moved to the fixed lid,
the bayonet lock is closed, and the filter is prepared for the filtering operation in the
order described above.

Installation diagram. Figure 2 shows a typical connection diagram for a disk press
filter. The suspension from the contact tank is pumped into the filter under pressure up
to 0.44 MPa (valve A is open). Air is removed from the disk press filter housing
through valve E. The filtrate is drained through valve B into the container. The
filtration cycle on a disk press filter consists of the following operations: preparing the
disk press filter, loading and unloading the suspension, filtering it, purging the
sediment, and unloading it. Preparing the disk press filter, loading and unloading the
suspension, and purging and unloading the sediment are auxiliary operations.

After the filtration process stops, the suspension is drained into the apparatus
through valve G. To release the suspension, air is supplied inside the housing through
valve K at a pressure of up to 0.07 MPa. To more effectively clean the disks from
sediment, air from the airline with a pressure of 0.03 MPa is supplied inside the hollow
shaft through pulsator G with the rate 120 pulsations per minute and through valve B.
The sediment is discharged through pipeline D into contact tank 5.

Testing procedure. Using the experimental disk press filter, filtration process was
tested with suspensions of uranium-containing raw materials — sediment of iron,
radium, lead, polonium phosphates formed as a result of the dissolution of collective
uranium chemical concentrate (CCC) in nitric acid.

After starting the disk press filter and the appearance of filtrate in the pipeline, the
volume of incoming filtrate is measured every minute (within five minutes). The
volume of incoming filtrate is measured every 5 minutes. In each experiment, samples
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are taken to determine the physicochemical properties of the initial suspension entering
the disk press filter and the filtrate. Samples to determine the solid phase content in the
filtrate are taken 1 and 5 minutes after the start of filtration and at the end of the
experiment. After the end of the filter cycle, the thickness of the sediment layer is
measured and samples are taken to determine its moisture content. During the tests, the
temperature of the initial suspension and filtrate, as well as the pressure of the
suspension inside the disk press filter, air pressure at the purge and drying operands
and during operation of the pulsator; duration of operations (filtration, assembly, and
disassembly of the disk press filter, filling and emptying the suspension, removal of
sediment with and without pulsation at different revolutions of the shaft with disks).
Particular attention is paid to determining the reliability of the disk press filter, as well
as the bayonet lock of the gland seals, the drive to rotate the shaft with disks, the
cantilever support, bearings, and knives for removing sediment.
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1 — press-filter; 2 — pulsator; 3 — pump; 4, 5 — contact tank; 6 — capacity; 7 — pressure reducing valve
A — supply of suspension; B — draining the filtrate; C — air supply inside the shaft; D — draining
the suspension; E — sediment discharge; F — air discharge from the filter

Figure 2 — Installation diagram of disk press-filter

3. Results

An analysis of the chemical composition of the liquid phase of the suspension and
the characteristics of the sediment after filtration are given in Table 2.

From the analysis data, it is clear that in the filtrate and moisture of the sediment,
the uranium content reaches 9.3 g/l, which makes it harmful to personnel. The presence
of isotopes (**°Th, **Ra, *!°Po, *!°Pb) was also found in the filtrate, exceeding sanitary
standards by 3 orders of magnitude.

The performance of batch filters is affected by the duration of each cycle. The more
often the filter is recharged, the greater the filtrate yield. As the number of recharges
(cycles) increases, downtime increases significantly.
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Table 2 — Physicochemical properties of the studied suspensions

Acidity, g/l Content, g/l Filtrate Sediment
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5| 5| 2
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1 1:23.5 836 | 833 | 170 | 696 | 349 | 13.0] 891 | 2376 | 1.175| 1312
2 1:30 892 | 882 | 2042 | 661 | 382 | 144|898 | 250 | 1.185 | 135
3 1:33 835 ] 906 | 1956 | 674 | 359 | 146|927 | 262 | 1.19 | 1,367
4 1:49 1039 710 | 199 | 632 | 350 [ 157] 90 | 269 | 1.19 | 136
5 1:31 100.8 | 1053 | 252 | 1342 | 454 | 21,6 | 875 | 248 | 1.23 | 155
6 1:33 940 | 1029 | 232 | 1342 | 448 | 203 | 835| 25.1 | 1.228 | 1.54
7 1:24 107.1 | 102.8 | 24.6 | 1354 | 481 | 246 | 89 | 267 | 1238 | 1.63

8 1:24.5 105.0 | 1102 | 252 | 1331 | 522 | 235| 90 | 282 | 1238 | 1.59 202211 25 | 1825
9 1:14.6 1040 | 117.6 | 20.81 | 11.7 | 48.05| 21.1 | 826 | 212 | 1.23 | 1,548

10 1:174 | 1630|1943 | 2081 | 1196 | 46.6 | 24.6 | 821 | 1947 | 1235 | 1,503

11 1:17 1166 | 1102 | 21.75 | 12.63 | 46.6 | 249 | 841 | 21.58 | 1.235 | 1.515

12 1:11.6 772 11298 | 234 | 11.06 | 48.05 | 24.6 | 88 | 31.01 | 1.235 | 1.537

13 1:13.5 107.1 | 1151|1904 | 879 | 524 [ 21.0| 81 | 3253 | 1225 | 1.452

14 1:16 1039 | 1151 | 1923 | 857 | 524 | 21.0] 83 | 2863 | 1225 | 148

Duration of auxiliary operations was established experimentally, which is 10—
11 minutes and is distributed as follows:

1) filling the volume of a disk press filter with a suspension at a pressure of
0.44 MPa (6065 s);

2) releasing the suspension from the disk press filter at air pressure of 0.03 MPa
(120-130s);

3) blowing sediment off at air pressure of 0.03 MPa (110-120 s);

4) removing sediment at a rotation speed of the shaft with disks of 2 rpm and with
the rate of pulsator 120 pulses per minute (150-200 s);

5) assembling the disk press filter (120 s).

The results of experiments to determine the filter performance are shown in
Table 3.

As follows from the experimental data (Table 3), the highest specific productivity
(m?*/m? hour) for filtrate in a disk press filter is achieved regardless of the pressure and
composition of the suspension with a cycle time of 28-30 minutes. Thus, for this
suspension, the cycle time should be 30 minutes (20 minutes filtering, 10 minutes
auxiliary operations).

The pressure difference across the filter partition was created by a centrifugal pump
(rotation speed 3000 rpm, power 14 kW). According to material data [14], this increase
in productivity occurs up to a certain value and then begins to fall. This limit is
different for different solid:liquid (S:L) ratio, chemical properties of the suspension,
and filter partition and occurs with a further increase in pressure as a result of clogging
of the pores and compression of the sediment. During testing, this maximum
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performance value was not reached. Currently, a working pressure of about 0.44—0.50
MPa can be recommended.

Table 3 — Determination of productivity m?*/m? per hour for filtrate at various cycles

Filtration | Filtrate | Filtration Durapgn of | Number Filtrate

Test | Pressure, . auxiliary of Cycle .
duration, | volume, | surface, } . capacity,

no. MPa . 3 ) operations, | recharges | duration o
min m m . m’/m? h

min per hour

5 1.2 4 15 0.48

10 1.8 3 20 0.54

1 0.44 15 2.3 10 10 24 25 0.55

20 2.77 2, 30 0.55

25 3.15 1.71 35 0.53

5 1.14 4 15 0.46

10 1.65 3 20 0.49

2 0.44 15 2.1 10 10 24 25 0.50

20 2.55 2 30 0.51

25 2.82 1.71 35 0.48

5 1.0 4 15 0.40

10 1.46 3 20 0.44

3 0.44 15 1.86 10 10 24 25 0.45

20 2.25 2 30 0.45

25 2.54 1.71 35 0.43

5 0.64 4 15 0.26

10 0.96 3 20 0.29

4 0.33 15 1.25 10 10 24 25 0.29

20 1.46 2 30 0.29

25 1.62 1.71 35 0.28

A reliable method for assessing the influence of physicochemical factors on the
filtration process is quite difficult to develop. During tests on filtering insoluble
phosphate sediment after dissolving CCC in nitric acid, it was found that the solid
phase content in the suspension, in particular iron phosphate, has a noticeable effect on
performance. With an increase in the solid phase content in the suspension, the filtrate
productivity decreases. When filtering suspensions with the same S:L ratio, the filtrate
productivity decreases with increasing iron phosphate content in the suspension.

Filter partitions are the most essential part of the filter, and the performance and
purity of the resulting filtrate largely depend on their correct selection. The main
requirement when choosing a filter membrane is that it must have the maximum pore
size and at the same time ensure the production of a sufficiently clean filtrate. Fabric,
article 2089, in one layer was used as a surface filter partition on the disk press filter.

After emptying the disk press filter from the remaining suspension, the sediment on
the filter partition is blown with air with P = 0.03 MPa to extract as much filtrate as
possible from its pores. When the blowing time was 2 minutes, there was no significant
decrease in sediment moisture. The sediment moisture content 1s 45-50%, which is at
the level of sediment moisture content after disassembling the frame filter press. After
blowing off the sediment, the disk press filter is disassembled (the bayonet lock is
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opened and the cylindrical part is rolled back). The sediment formed on the surface of
the disks is removed with knives (by rotating the shaft with the disks). Initially,
sediment was removed from the surface of the sectors by rotating the disks at a speed
of 1 rpm. In this case, satisfactory cleaning of the surface of the sectors from sediment
took place in 8-12 minutes. For quicker remove of sediment from the surface of the
sectors, the number of revolutions of the shaft with disks was increased to 2 rpm and a
pulsator was installed (the number of pulses per minute was 120). Increasing the
number of revolutions of the shaft with disks and installing a pulsator made it possible
to reduce the time for cleaning the surface of the sectors from sediment to 3.0-3.5
minutes.

In the process of testing the disk press filter, sufficient reliability of operation was
established, both of the disk press filter itself as a whole and of its components (except
for the design of the knives and pressure pads of the sectors, the design drawbacks of
which were eliminated later). A bayonet lock and gland seals ensured the tightness of
the apparatus at the maximum operating pressure of the suspension inside the
apparatus. The shaft rotation drives and the cantilever support of the shaft with disks
ensured normal operation during the testing process. No noticeable wear was detected
during the test period (1 year) of the studied units.

The maximum specific filtrate productivity on the experimental disk press filter
was 0.55 m*/m? per hour. The distinctive features of this experiment were: maximum
pressure P = 0.44 MPa, S:L = 1:49, and minimum content of Fe compounds. The
minimum productivity for filtrate is 0.34 m?*/m? hour (pressure P = 0.44 MPa, S:L =
1:24, CaO content — 24.6 g/l and Fe content — 13.5 g/l. At when filtering the same
suspensions on a frame filter press, the filtrate productivity was 0.18-0.20 m*/m? per
hour.

Thus, studies of the separation of uranium-containing suspensions on a disk-press
filter shown that the developed design of the apparatus provides high productivity with
a significant reduction in the time of personnel contact with radioactive isotopes. The
proposed design of the disk filter press has 2.0-2.5 times greater productivity than
frame filter presses.

After successful testing of the pilot industrial sample of the disk press filter, several
large-sized industrial filters were developed, in which the drawbacks of the prototype
were eliminated. Filters with filtration areas of 5 m?, 10 m?, 25 m? and 45 m? were
developed. A filter with a filtration area of 25 m? has the dimensions of a frame filter
press with an area of 56.5 m?. A filter with a filtration area of 45 m? has the dimensions
of a frame filter press with an area of 84 m?.

4. Conclusions

1. The mechanized disc press filter of periodic action, operating under pressure up
to 0.5 MPa, with pulsation blowing and knives for removing sediment, was proposed
and tested. The apparatus is easy to maintain and manufacture, reliable in operation,
its entire operating cycle can be fully automated. During production tests of the disk
press filter on uranium suspensions, the optimal parameters of its operation (cycle
time, pressure) were established.
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2. Tests shown that the disk filter press has 2.0-2.5 times greater filtrate
productivity than the frame filter press, which allows reducing the time for auxiliary
operations by 3—4 times.

3. Labor productivity per worker when working with the disk filter press is higher
than with filter press due to the increased filter productivity and the possibility of
servicing several apparatus by one person, thus, reducing cost of physical labor.

4. The working conditions for the personnel are in full compliance with sanitary
and hygienic requirements: during the filtration process, the apparatus is located in a
hermetically sealed room; the filtrate is drained from the disk press filter through a
pipeline; the time a disk press filter staying opened is shorter compared to a filter
press due to the mechanization of such operations as filter opening and closing and
sediment removing.

5. The disk press filter was tested in the production of uranium from the uranium-
phosphorus-rare earth concentrate.

6. The disk filter press is recommended for replacing plate-frame filter presses in
the technology of processing uranium-containing and rare metal raw materials that
contain radioactive elements.

A.L Skripin, V.A. Yakovlev, V.I. Vyazankin, 1.G. Tsybenko, the employees of the
“Pridneprovsky Chemical Plant” (PChP) took part in the work.
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MPEC-®INbTP QUCKOBOIrO TUMY TA MO0 MPOMMUCIIOBE BUNPOBYBAHHSA
Myxaues A.l1., €namonyes /[.0.

AHoTauifi. [0noBHUM HeaonikoM TpaaWUinHOT (inbTpaLii CyCrneHsin CoBINbHEHHS npouecy Yepe3 36iNnbLUeHHs
nepenagy TUCKY, CNPUYMHEHOrO 3POCTaHHAM Ocagy Ha (inbTpYYOMY cepefoBuLLi. MUTaHHA MEeXaHiYHOrO BiKMMAHHS
0Cajy B TaK 3BaHMX (inbTpax 3i 3MiHHOKW Kamepoto, siki BUKOPUCTOBYHOTLCS BIHOCHO HEAABHO AN HKEHHS BMICTY
BOJIOTM Npu (binbTpaLii ocagy, A0Ci HE BUPILIEHO. TBEepAi YaCTUHKM OCamKyOTbCA Y BUrMAA 0Caay Ha BUCXIAHIA CTOPOHI
kamepu inbTpytodoro matepiany. OaHieto 3 HanbinbLL NEPCNEKTUBHIUX TEXHOMONi NOAIMNY PiakuX 3aBucel (CycneHsin)
dinbTpauis npec-pinbTpamMu Nig HaANMWKOBMM TUCKOM abo nig Bakyymom. [uCkoBi npec-inbTpu — Ue edeKTuBHE,
€KOHOMIYHE YCTaTKyBaHHS, Y SKOMY 3 OOMOMOrOK CyqaCHWX METOZIB AOCAraeTbCs BMCOKMA piBEHb aBTOMAaTM3aLlii
BUMpOOHNUMX npoueci. Mpec-ginbTpu NOTPIGHI Ha ByrinbHUX 36aradyBanbHUX (abpukax, y MeTanyprifHii, XiMidHii,
XapuoBii, ByaisenbHin npomucnosocTi. ®axisui ypaHogoOyBHMX KOMMaHIN OOKNadaTb YCiX 3ycunb Ans Toro, Lob
inbTpytoye obnagHaHHs, KpiM NepepaxoBaHMX BULLE XapakTepUCTMK, Mano TaKOX Taki XapaKTEPUCTUKW, SK HW3bka
€HEeproeMHICTb, BUCOKA MPOAYKTUBHICTb, NIErka KepOBaHICTb, BIAMOBIAN0 CTaH4apTaM ekonoriyHoi Geanekn. Y crari
HaBedeHO pesynbTaT MPOMUCIIOBKX  BUNpoOyBaHb MeXaHi30BaHOTO [OMCKOBOTO Mpec-(inbTpa Mig  TUCKOM,
nNpu3HayeHoro Ansa inbTpayji CycneHsin, y ToMy uucni Benukoi B'askocti. BunpobysaHHs Auckosoro npec-ginbTpa
NPOBOAMAMCA Ha BMPOOHMYMX  CycneHsisX, (OChaTHO-HITPATHUX Mynbnax MiCAs  PO3YMHEHHS  KONEKTWUBHOMO
XiMmkoHUeHTpaTy ypaHy (KXK) B HiTpaTHiil kucroTi. MokasaHo, WO NPONOHOBaHWMA OMCKOBWA Npec-(inbTp Mae Taki
nepeBaru: NpocToTa Ta HagifHICTb y POBOTI; KOMNAKTHICTb, MEHLLA, HiX y AMCKOBOTO npec-(binbTpa, BapTiCTh; yABIi
MeHLUa, HiX Yy CcTaHdapTHUX (inbTpiB, Bara; BCi TPYZOMICTKI onepalii aBTOMaTM30BaHi; yMOBM poBOTM mepcoHasny
BiANOBIAAIOTb CaHITAPHO-TIMEHIYHUM BUMOraM; NPOAYKTUBHICTb NpaLji 3HAYHO BUMLLA, HiX npu poboTi Ha inbTp-Npeci y
3B'A3KY 3 MOXIUBICTIO 06CNYroByBaHHS O4HUM POBITHUKOM KiflbKOX anapartiB. 3anpornoHOBaHWN AUCKOBUA (inbTp-npec
Mae B 2,0-2,5 pasu BinbLUy NPOAYKTUBHICTb, HiX CTaHOAPTHUIA paMHui QinbTP-Npec, Wo A03BONSE CKOpOTUTH B 3-4
pasy Yac Ha JonoMixHi onepalii. MakcumanbHa nMToMa NPOAYKTUBHICTbL GhinbTpa 3a dinbTpaTtom craHosuna 0,55 m¥/m?
rog. 3asHayeHo, Lo y pasi noTpedbn JOCArHYTI NOKA3HMKM MOXYTb OyTW MigBMLLEH 3@ paxyHOK 36iMbLUEHHS NUTOMOI
BMTPATW NPOMUBHOI PignHW. TakuM YMHOM, Npec-inbTp 3anPONOHOBAHOI KOHCTPYKLii Moxe 6yTi peKoMeHO0BaHWA Ans
BMPOBaKEHHS Ha ypaHOZ00YyBHMX Ta ripHUYo3baradyBanbHUX NignpueMcTeax Ykpainu.

KntoyoBi cnoBa: cycneHsis, QinbTp, TUCK, KONEKTUBHUIA XIMIYHMIA KOHLIEHTPAT, EKOHOMIYHI NMOKa3HWKM.
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