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Buvicokaa Ihpekmusnocmos uHmMeEHCUBGHOU padoOmuvl MOKPBIX CKpyOOepos asnaemca pe-
3YAbMamom 00H0BPEMEHHO20 0OPA306AHUA PA3TUYHBIX KOIIEKMOPOe6 - nelaeynogumeneit. 1100 kon-
JIeKMOopamu MOHCHO ROHUMAMb KARJIU PACHbLIEHHOI HCUOKOCIU, NY3bIPbKU, 00pazyoujuecs é ycio-
BUAX UHMEHCUBHO20 DAPOOMUDPOBAHUA, HCUOKYIO NOGEPXHOCIY U 61AIICHbIE NOgepXHOocmuU. Bee Kon-
JIeKmopbl 00pa3yomcsa 6 npouecce padomuvt UUPKYIAYUOHHO20 Azpezama, 0COOeHHOCImU padombl Ko-
mopo2o 6vLu paccmMompenst 8 nPeosblOyuell Cmanibe mex ee aemopos. B oannoii cmamoe paccmam-
puearomcsa 1a60pamopHsle yCManoeKu 01 OUeHKU 6IUAHUA PAZTUUHBIX (PaKmopos Ha Idexkmus-
Hocmb padbomul Konnexkmopos. Ilepeoe ycmpoiicmeo cocmoum u3 mpex Kamep, 8 KOMOPyIX Nbliaeom-
OejleHue ¢ umMeHauelica KOHUeHmpayueil CyCneH3uu aHaau3upoeaioch He3aeucumo 6 odaacmu
KanJu, @ yciaoeusax 6apoomupoeanus, a makKce npu yoape 0 CMO4eHHYI0 nogepxnocms. /Ina oyenxku
OpOoOHOIL Ihhexmusnocmu UCnoOIB306aANUCH KACKAOHBIE MHO20CHYREHYamble YOapHble MEXAHU3MbL.
3HauumenvHyl0 4acme 6Mopo20 UCHBIMAMENbHO20 CHEHOA COCMAGNANA NbLIEYNaeaUsaouan Ka-
Mepa, obecneuusarOuids NOnepeyHoe medeHue CyCneH3ul o OMHOULEHUIO K HbLIIEBOMY 2A3Y, 8030¢li-
cmeyiouiemy Ha noeepxHocmo r>cuokocmu. Ha cmenoe 6vin nposeden psao ucnvlmanuii oouieil I¢-
hexmuenocmu 6 UBMEHANOWUXCA YCOBGUAX 8030€IICINGUA OMMOKA 3ANbLIEHHO20 8030YXA HA NOBEPX-
HOCHMb HCUOKOCIU ¢ NOCMOAHHBIM 003UPOBAHUEM NLLIU 6 cucmemy. Ipdexmuenocms odecnviiu-
6aHUs OUCHUBANACH NYHIEM UBMEPEHUA MACCHL NbLIAU, HO0ABAEMOUL 8 CUCEMY, 8 CDAGHEHUU C NbLIbIO,
yoepircusaemoii punompom Ha mpyoonposooe ommoka. Ousuyeckas mooens aeienus oviaa papa-
bomana Ha OCHOBe ZUNOME3BL 0 MOM, YMO IPPEKMUCHOCMb YN1AGIUBAHUA NBLIEEHIX UACHIUY, 8IAHC-
HbIMU CKpYOOepamu 3agucum om enumuvléarouieii ChoCOOHOCHU HCUOKOCMU U, C1e008AMeIbHO, C631-
3aHa c KoHyenmpauueil cycnenzuu. Boicokas konyenmpayus cycnenzuu Mocenm npenancmeosants
HPOHUKHOBEHUIO YACMUY 6 KOJIIEKMOpbl U He PACKPbléamb UX NOGEPXHOCMU O01A Oa1bHeuuiux
CMOJIKHOGEHUIL NbLIEGHIX UACHUY,.
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High efficiency of intensive work of wet scrubbers is the result of simultaneous formation
of different collectors - dust collectors. Under the collectors it can understand the drops of the
sprayed liquid, the bubbles generated in the conditions of intense bubbling, the liquid surface and
the wet surface. All collectors are formed during the operation of the circulation unit, the features
of which were considered in a previous article by the same authors. This article discusses the la-
boratory installation to assess the impact of various factors on the efficiency of collectors. The first
device consists of three chambers in which the dust separation with a varying concentration of the
suspension was analyzed independently in the drop area, under bubbling conditions, as well as
upon impact on the wetted surface. To estimate the fractional effectiveness a multi-stage cascade
impact mechanisms was used. A significant part of the second test bench was the dust collecting
chamber, which provides a cross-flow of the suspension with respect to the dust gas acting on the
surface of the liquid. A number of general efficiency tests were carried out at the stand under var-
ying conditions of the impact of the outflow of dusty air on the surface of the liquid with constant
dust dosing into the system. Dust removal efficiency was evaluated by measuring the mass of dust
supplied to the system compared to the dust held by the filter on the outflow pipeline. The physical
model of the phenomenon was developed on the basis of the hypothesis that the efficiency of dust
particles capture by wet scrubbers depends on the absorption capacity of the liquid and, therefore,
is associated with the concentration of the suspension. A high concentration of a suspension may
prevent the penetration of particles in the reservoirs and not disclose them to the surface for further

collisions of the dust particles.

Key words: dust collectors, dust removal efficiency, wet scrubbers
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The purpose of the study was to analyse dust
retention efficiency change with altered suspension con-
centration on droplets, in barbotage condition, on im-
pact against wet surface as well as liquid surface. Tests
were carried out on two independent model devices.

The first device consists of three chambers, in
which dust separation with changing suspension con-
centration was analysed independently in droplet area
(3), in barbotage conditions (2) as well as on impact
against wetted surface (5) (Fig. 1).

The following test velocities of the dusted gas
stream on impact against wet surface were assumed:
20, 30, 40 m/s. Such velocity interval had a sufficiently
large safety margin of potential velocity variations for
prospective industry applications of the results.

The gas flow velocity in the drip chamber was
1, 1.5, 2 m/s, and the air outflow rate from the dusted
gas inlet piping, at the liquid surface in the barbotage
surface, was 9, 12, 15 m/s, respectively.

Talcum dust in the form of fine-grained but
poorly wettable dust was selected for the research [1].

Talc used for the research, according to its
manufacturer and laboratory measurements, conducted
with method analogous to [2], consisted of particles
size less than 40 pum.

Multi-chamber wet deduster for assessment of
the dedusting efficiency on droplets, in barbotage area
and on impact against a wet surface.

On the inlet piping, a pneumatic classifier (1)
was installed, separating potential dust agglomerates
larger than 20 pm in size. The aerosol was generated
by introducing dust into the inlet piping through a dis-
penser (10). The dusted gas was directed to a wet-type
dedusting system (15) for a thorough clean-up, and was
subsequently removed from the station through a drop
separator (8) and outflow piping.

In vertical segments of inlet and outflow pipes,
similar systems were installed to measure dust concen-
trations (Sw and Sg), fraction composition (lw and lo),
gas humidity (pw and o), temperature, gas volumetric
flux and hydraulic flow resistance.
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Fig. 1. Experimental set-up diagram: 1 — classifier; 2 — cyclone; 3 —

A 1
\14 \1_5 \16 suspension outflow
measuring instruments; 4 — pressure and temperature meter; 5 — gas

washer; 6 — camera of dust removal; 7 — deposition chamber; 8 — droplet separator; 9 — fan; 10 — dispenser; 11 — power system; 12 — sam-
pler; 13 — collection of washing liquid; 14 — pipeline; 15 — wet dust collection system; 16 — outlet pipeline
Puc. 1. DxcnepuMeHTanbHas ycTaHOBKa: 1 — kiaccudukaTop; 2 — DUKIOH; 3 — U3MEpUTEIbHBIE IPHOOPHI; 4 — H3MEPHUTEITh TaBICHHUS U
TEMIIEPATypPhl; 5 — ra30MpOMBIBATENb; 6 — KaMepa 00eCTIbUTHBaHNUS; 7 — OCaAUTEIbHAS KaMepa; 8 — KaIICOTACIUTENb; 9 — BEHTHIIATOD;
10 — mo3arop; 11 — cucrema nutanus; 12 — npodoordbopHuK; 13 — cCOOPHUK TPOMBIBHOM KUIKOCTH; 14 — TpybonpoBos; 15 — ciucrema
MOKPOTO TBUICYJIaBIMBaHUS; 16 — BBIXOHOU TPYOOIIPOBO/

To evaluate fractional efficiency, multi-stage
cascade impactors were used, presented in Fig. 2 ena-
bling direct in-piping measurement, thus avoiding the
necessity to preliminarily separate a specific dust vol-
ume designated for measurement purposes.

The impactor consists of the inlet head (1) and
(2), which through the G1/8 connector is connected by
means of a short cable with an inlet probe positioned
in the pipeline of the test stand in front of, or behind,
the analysed model of dust collector. The enlarged
space of the inlet head (2) is applied to mount — next to
the walls and bypassing the main aerosol stream — elec-
tronic converters of the static pressure P, temperature
T and relative humidity ¢ of the aerosol stream at the
impactor inlet. The measured parameters are then used
in a calculation programme for determining the stream
parameters at particular stages and outlet cross-sec-
tions of the impactor nozzles.

Removable collecting plates of the analysed
particles (5) are placed under each of the working noz-
zles. The heights of the outlet surfaces of working noz-
zles above the surface of the collecting plate H range
from, approximately, 3D; to 5D;, whereby for the noz-
zles with larger cross-sections D; smaller values of the
ratio Hi/D; were accepted, whereas for the nozzles with
smaller D; — higher values Hi/D;, respectively. The val-
ues H; for particular stages, which are applied in the
impactor, are within the values recommended in the lit-
erature on the subject.

After the last sixth nozzle stage of the impactor
there is a measurement filter paper positioned on the
supporting mesh (12), which constitutes an additional
seventh stage of the impactor. It consists of a number

100

280 mm

Fig. 2. Multi-stage cascade impactor: 1, 17 — cover; 2 - inlet head;
3 - jack; 4, 6-11, 13, 15 —ring elements; 5 - plate collection of
the studied particles; 12 — supporting mesh; 14 — supersonic noz-
zle; 16 — rubber seal
Puc. 2. MHoOrocTyneH4aTblii KackaaHbIi uMnakTop: 1, 17 — kpbIka;
2 - BXO[Hasi TOJIOBKa; 3 — MoMKpar; 4, 6-11, 13, 15 — kombIieBbIe 3J1¢-
MEHTBIL; 5 TUIACTUHYATHIN COOPHHK HCCIIETyeMBIX YacTHIl; 12 — omop-
Hasl ceTKa; 14 — CBepX3BYKOBOE COILIO; 16 — yIIOTHEHHE
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of filter paper layers which are stacked one on top of
the other; its task is to catch the finest particles from
the stream of the analysed aerosol. Moreover, its pres-
ence prevents the contamination of the critical nozzle
(14) with the finest particles which are not stopped at
the last stage of the impactor. The outlet space under
the nozzle (14), in the ring (15), is designed to mount
measurement sensors “servicing” the critical nozzle.
The microsensor of differential pressure, attached to
the top surface of the space below the critical nozzle,
is connected with the space in front of the nozzle by a
hollow channel. All of the elements of the impactor are
pressed together between the covers (1) and (17) by
three pulling jacks (3). The tightness between particu-
lar elements of the impactor is secured by removable
rubber seal (16). The connection of the impactor with
the vacuum pump is via the bottom outlet pipe of the
outlet chamber G1/8 equipped on the outside of the im-
pactor with a quick connector coupling @8 hose. The
impactor is moreover equipped with additional outlet
pipes M5 together with quick connectors (coupling @6
pneumatic hoses) for the direct pressure measurement
with U-tubes or an external sensor of pressure difference.

Aerosol-to-liquid impact chamber for dedust-
ing efficiency evaluation

A significant part of the second test stand was
the dedusting chamber, enabling crossflow of a sus-
pension in relation to the dusted gas impacting against
the liquid surface. At the stand, a number of general
efficiency tests were carried out in changing conditions
of the dusted air outflow impacting against the liquid
surface, with constant dust dispensing into the system.
Dedusting efficiency was evaluated by measuring the
mass of dust delivered to the system versus dust re-
tained by the filter at the outflow piping. A diagram of
the test stand was presented in Fig. 3.

In the diagram, the collector (3) is shown, its
purpose is to deliver an aerosol into the chamber, and
piping collectors (6) and (9), enabling crossflow of the
liquid and the supplied aerosol. At the height of 15 mm
from the chamber base surface, inlet and outflow chan-
nels were milled in the form of 5 mm wide slots. With
pipes attached, they served as inlet and outflow collec-
tors. Thus, constant liquid crossflow through the cham-
ber was enabled in relation to the aerosol direction.

A sample collection point (10) was used to
control suspension concentration changes with time.
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Fig. 3. Schematic diagram of gas-liquid cleaning on a shock stand:
1 — measuring orifice, 2 — fan, 3 — aerosol supply nozzle, 4 — aerosol
outlet, 5 — suspension supply piping, 6 — backup suspension out-

flow piping, 7 — rotameter, 8 — pump, 9 — suspension outflow pip-

ing, 10 — suspension sample collection
Puc. 3. [IpuHunnranpHas cxeMa ra3oXHIKOCTHON OUYUCTKH Ha
yAapHOM cTeHze: 1 — u3mepurensHas quadparma, 2 — BEHTHIIA-
TOp, 3 — COIJIO MOJIauu a’3po30iis, 4 — WTyLEp BBIX0/a a’po-

307181, 5 —muTamuil TpyoonpoBoa, 6 — pe3epBHEIA TpyOompo-
BOJ, 7 — poTaMeTp, 8 — Hacoc, 9 — TpyObONPOBO CTOKA KU~

koctH, 10 —cOopHUK

RESULTS AND DISCUSSION

Results obtained from multi-chamber device

Sample results of fractional dedusting effi-
ciency tests are presented in Fig. 4 and 5.

The efficiency of talc dedusting in water was
tested for specific liquid collectors, located and domi-
nant in each chamber of the device. The test stand en-
abled evaluation of influence of the collectors on ob-
tained dedusting efficiency, for different levels of dust
suspension concentration in water.

n
1.0 |-
0.8 |
0.6
0.4
0.2

0

1 1 1
0.1 1 10 100
d, um
Fig. 4. Fractional efficiency of trapping talc with pure water: 1 -bar-
botage, 2 — wetted surface, 3 — sprayed liquid

Puc.4. ®paknuonHas 3)GEKTHBHOCTS YIIABIUBaHUS TaJbKa Yd-
cTOii Bozoii: 1-6apOoTak, 2-cMOYEeHHas! TOBEPXHOCTh, 3 — PACIIbI-
JICHHAA XHUJKOCTh
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Assuming that in each chamber of the test
stand, the dominant role is played by just one collector,
tests were carried out for the case of barbotage [3-5],
dust retention by the water spray [8], as well as particle
retention on the wetted surface [4, 6]. It should be
noted, that in the intensive barbotage chamber with
high dusted gas velocity a droplet layer emerges, sup-
porting the dedusting effect. It can be assumed that par-
ticipation contribution of other supporting collectors is
minimal, therefore general dedusting efficiency is
reached by basic collectors only.

n
1.0 |
0.8 | 1
0.6 |
0.4 4
0.2

0 1 1 1
0.1 1 10 100
d, um
Fig. 5. Fractional efficiency of trapping talc with with suspension:
1 - barbotage, 2 — wetted surface, 3 — sprayed liquid
Puc. 5. ®pakipionHas 3 heKTHBHOCTS yIaBIMBaHUS TalbKa Cyc-
neHsueit: 1-6apboTax, 2-cMO4YeHHas TOBEPXHOCTh, 3 — PaCIIbI-

JICHHAsA ) XHJIKOCTb

Fig. 5 shows test results of the fractional effi-
ciency of water-assisted talc dedusting for three collec-
tors. According to the graph, peak efficiency was
achieved in barbotage. It was to be expected since for
gas cavity collectors, due to extended and constantly
regenerating interface, a very intensive dust particle re-
tention process occurs.

For the two remaining collectors, significantly
lower dedusting efficiency levels were obtained during
the test. Compared to approximately 90% efficiency in
barbotage, the dedusting efficiency of the sprinkler fell
down to 70%.

In Fig. 6 test results are presented, showing the
fractional efficiency of talc dedusting with suspension
in maximum concentration used for testing.

As shown in the graphs, for all the generated
liquid collectors, dedusting fractional efficiency with
suspension in maximum concentration used for testing,
i.e. 28% of the mass, was lower than that of pure water.

Results of investigations of general efficiency
in the impact chamber

Sample test results for instantaneous and cu-
mulative efficiency calculations for two aerosol flow
velocities are presented in Fig. 6 and Fig. 7 [5, 7].
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Fig. 6. Dependency of cumulative efficiency on deposited mass
for talc: a) gas velocity u= 26 m/s; b) gas velocity u= 30 m/s
Puc. 6. 3aBUCHMOCTD KyMYIATHBHOM 3 (EKTUBHOCTH OT ACTIOHU-
POBaHHOIT Macchl, I TallbKa: a) CKOPOCTh rasa 26 m/c; 6) cko-
pocts raza 30 m/c

In Fig. 6, a sample dependency of cumulative
efficiency on deposited mass is presented, for talc. In
almost all the graphs, for different velocities of the
dusted air flowing out of the nozzle, the initial operat-
ing range does not exhibit any suspension absorption
capacity changes with time. Beyond the range, effi-
ciency tends to drop, albeit not abruptly. Therefore,
evaluation of a specific concentration limit, above
which the efficiency becomes significantly degraded,
becomes problematic.

In Fig. 7, dependency of temporary efficiency
on deposited mass for talc is shown. The distribution
of test points reflects the rising inaccuracy of measure-
ments, nonetheless it confirms the hypothesis of
changes in suspension absorption capacity.

Modelling of changes of the mass of dust
caught by wet scrubbers

The physical model of the phenomenon was
developed on the basis of a hypothesis that the effi-
ciency of capturing dust particles by wet scrubbers de-
pends on the liquid absorbency and is hence related to
the concentration of the suspension. A high concentra-
tion of the suspension may impede the penetration of
particles into the collectors and not reveal their sur-
faces for further collisions of dust particles.
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Fig. 7. Dependency of temporary efficiency on deposited mass for
talc: a) gas velocity u= 26 m/s; b) gas velocity u= 30 m/s
Puc. 7. 3aBucHMOCTb BpeMeHHOW 3()()eKTUBHOCTH OT JETIOHHPO-
BaHHOI MacChlI JIJIs TaJIbKa: a) CKOPOCTh raza 26 M/c; 6) CKOPOCTh
raza 30 m/c

Scheme 1 illustrates a case when the whole
surface of the wet collector (here: a water droplet) is
covered with dust particles. The research works have
demonstrated that the surface of the particles delivered
to the water droplet is larger than the surface of the
droplet. More particles head for the surface of the drop-
let than it is necessary to completely cover its surface.
Not wetted particles are not absorbed into the liquid.
One may suppose that in such conditions dust particles
with small kinetic energy may bounce from the parti-
cles which have already settled.

particles af dust reflected from &
the surface ®
dust parficles directed .B
® fo draps
6]

O a drop of wafer S

Scheme 1. The entire surface of the wet collector (a drop of wa-
ter) is covered with dust particles.
Cxema 1. Best moBEpXHOCTB MOKPOTO KOJUIEKTOpPA (KATUIs BOJIBI)
MNOKpbITa YaCTULIAMHU NbLIU

Izv. Vyssh. Uchebn. Zaved. Khim. Khim. Tekhnol. 2019. V. 62. N 6
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Scheme 2 illustrates a case when in the con-
ditions of a high concentration of the suspension in-
ternal structures are formed within in the form of
chains of particles which easily bounce off particles
with small energy.

a drap of water reflected
from internal structures

® dust parficles directed
fa draps

O 7 drop of water

Scheme 2. Under conditions of high concentration of the suspen-
sion, internal structures in the form of chains of particles are
formed inside the droplet.

Cxema 2. B ycloBHsIX BEICOKOW KOHLICHTPALMH CYCTICH3HH BHYTPH
Karum O6pa3yIOTC${ BHYTPEHHUE CTPYKTYPBI B BUJIC HETIOYEK YaCTHUIL

Scheme 3 illustrates a case when a dust particle
with sufficient energy overcomes the forces of surface
tension, the resistance of the resistance of the liquid
medium and breaks the internal structures (particle
chains) penetrating deep into the liquid.

The models of interaction of dust particles with
wet scrubbers, which have been illustrated in the suc-
cessive schemes, may explain the possibility of chang-
ing the efficiency of dust removal with an increase in
the concentration of the suspension and kinetic energy
of dust particles, which is related to the scale of the
volume concentration of the aerosol flow.

dust parficles sunk
O overcaming the resistance
of infernal structures

® dus? par ficles directed
fa draps

O a drap af water

Scheme 3. A particle of dust with sufficient energy overcomes the
forces of surface tension and resistance of a liquid medium
Cxema 3. YacTwiia IbUTH € IOCTATOYHOM SHEPTHeH MPEe0I0IeBacT CHITBI
IMOBEPXHOCTHOI'O HATSDKCHUA U COITPOTUBJICHUA )KPIJJ,KOFI Cpeabl

The models of interaction of dust particles with
wet scrubbers, which have been illustrated in the suc-
cessive schemes, may explain the possibility of chang-
ing the efficiency of dust removal with an increase in
the concentration of the suspension and kinetic energy
of dust particles, which is related to the scale of the
volume concentration of the aerosol flow.
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Fig. 8. Graphs based on obtained correlation for talc: a) 1 - u =30 m/s;
2-u=28m/s;3-u=22m/s;4-u=18m/s;5- u=14 m/s;
6- u=10m/s;6)1-mya=0.5kg; 2—mg=1.0kg; 3—mg=15kg;
4-mg=2.0Kg;5-mg=2.5kg; 6 —mg=3.0kg; 7—mq=3.5Kkg;
8-—ma=4.0kg;9-mg=45kg; 10-ma=5.0 kg
Puc. 8. I'padmiku, ocHOBaHHBIE Ha MOTYYEHHON KOPPETSLIIHT IS
Tanmbka: a) 1 -u=30m/c;2-u=28 m/c; 3 -u=22m/c; 4-u=18 m/c;
5-u=14wm/c;6- u=10wm/c;6) 1 —mg=0,5 kr; 2 —mg = 1,0 kr;
3-mg=15kr;4—-mg=2,0kr;5—mg=2,5kr; 6 —mg= 3,0 kr;
7T-mg=3,5kr;8—Mi=4,0xkr;9—mg=4,5kr; 10—mg=5,0 xr
Mathematical model of particles dedusting on
the liquid surface
A mathematical model for both discussed cases
may be derived from the following relationships [8]:
) m, = md__ my, o 1)
m, — change in mass of retained dust in time, change
in sediment mass in time, kg's™, m, — change in mass
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of inflowing (supply) dust in time, change in mass of de-
posited particles, kg's*, m,, — change in mass of gener-
ated dust emission, removed from the sediment, kg-s™.

The mathematical model of changes in mass of
dust retained in the suspension, takes the following
from [9]

m, = A-uD[l—exp(— B-u*°-m, )] 2)
mq — cumulative mass of supplied dust, directly propor-
tional to the time of operation, kg.

Values of regression coefficients for model [9]
Regression coefficients were calculated using estima-
tion method described and used, e.g. in [10-13].

A =91.780; B = 0.010; C = 2.000; D = 0.020.

The average correlation match relative error
is 2.55%.

CONCLUSIONS

Having compared the test results of fractional
dedusting efficiency of talc for all the liquid collectors
used in the tests, a conclusion can be drawn that sus-
pension concentration significantly affected the result-
ing dedusting efficiency.

The cumulative curve of fractional dedusting
efficiency for the maximum suspension concentration
used in the tests falls below the pure water curve.

The effect of degraded fractional dedusting ef-
ficiency pertains to both small dust particles, several
microns in diameter, and to those resulting from frac-
tion decomposition of dust used for testing. This shows
that some dust was not retained by the suspension.

The use of a physical model taking into ac-
count changes of the absorption capacity of a suspen-
sion with its concentration may partially explain test
results. Impacting dust particles are not absorbed by
the suspension, as they bounce off dust particles previ-
ously retained in it, and are therefore not absorbed into
the liquid. It can be assumed, that in such conditions
dust particles of small kinetic energy may bounce off
particles already retained on the liquid collector sur-
faces. At high concentrations, particle chaining occurs
in suspension, enabling easy deflection of low energy
particles. The particle features sufficient energy to en-
ter the suspension, destroy the emerging structures and
overcome the resistance of the medium.

The above may partially explain altering de-
dusting efficiency with a rising concentration of the
suspension, as well as the dependency of efficiency on
the growth of kinetic energy of dust particles, relative
to increasing aerosol flow velocity.

It should be emphasised that increase of de-
dusting suspension concentration incurs generation of
collectors, which may affect dust particle retention.
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It is specifically evident in intensive barbotage,
when aerosol cavities penetrating the high concentra-
tion suspension layer are irregular both in shape and
outflow frequency.

With a rising suspension concentration, mist
uniformity and the shape of emerging droplets dis-
persed by the sprinkler is also altered.

Higher kinetic energy of the high concentra-
tion fluid flow allows for more efficient dispersion of
the layer wetting the surface, exposing it entirely for
subsequent impacts and disabling dust particle retention.

As the above effects superimpose, the final re-
sult is degradation of both general and fractional de-
dusting efficiency levels. This pertains to cases of dust
particle retention by the water spray generated by the
sprinkler, in the barbotage chamber, as well as on im-
pact of the dusted gas against the wetted surface and
liquid surface.

The analysis of general dedusting efficiency of
talc for the collectors considered in the current paper
demonstrates that the highest efficiency was achieved
in intensive barbotage conditions.

The analysis of efficiency changes in bar-
botage conditions shows that the effect of dedusting ef-
ficiency degradation grows with increasing gas flux,
which is consistent with the physical model used in the
study.

Cmamus nyoauxyemcs npu QUHAHCOB0U noo-
depacke Poccuiickoeo ¢ponda ¢ynoamenmanvhvix uc-
cnedosanutl 6 pamkax peanuzayuu npoexkma Nel8-03-
20102-2.
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