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ABSTRACT

Purpose. Determining the possible level of air dustiness during the bucket hoisting of uranium ores along the shaft
“Holovnyi” of the mine “Novokostiantynivska”, SE “VostGOK”.

Methods. To determine the level of air dustiness, a physical modelling of this process under laboratory conditions
was used. Physical modelling of the dust formation process has been performed on a laboratory bench, which con-
sisted of an AT-2K-250/500 wind tunnel with non-return-flow and a closed working section, as well as an aspirator
with a drive and hoses for sampling and filtration of air. The granulometric composition has been determined for
modelling: the parameters of large-sized fractions — by the linear method (i.e., measurements of the geometric
dimensions of the separate pieces and their weighting), and the composition of fine-sized fractions (—15 + 0 mm) —
by sieve analysis and weighing.

Findings. The granulometric composition of the rock mass has been determined, which is planned to get out by a
bucket hoisting method along the shaft “Holovnyi”, and the dust formation process has been modelled on a laborato-
ry bench. It has been set that the level of air dustiness during the rock mass hoisting will be significantly influenced
by its humidity or the additional binding of ore fines in the upper layer if to treat the surface with acting agents.
Moreover, it is influenced by the uniformity of these fines distribution within the bucket volume, which, in turn, will
depend on the way of its loading. It is recommended to use the vibrating feeder for loading the bucket. Thus, the
sufficient natural moisture of the rock mass (more than 4%) will ensure the level of dust content of the emitted air
below the normative indicators.

Originality. It has been determined that the dust content in the air depends on the moisture of the rock mass and the
presence of moisture in the ore to more than 4% reduces the level of dust in the air to 0.4 — 0.45 mg/m?, which is
0.67 — 0.75 of the existing safe dust concentration for such conditions.

Practical implications. The result obtained confirms the possibility of using the bucket hoisting method along the
shaft “Holovnyi” to the daylight surface of uranium ores mined at the mine “Novokostiantynivska” (provided that
the proposed recommendations will be observed) without exceeding the existing safe dust concentration of air
supplied to the mine.
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1. INTRODUCTION

The mine “Novokostiantynivska” is part of the SE
“Eastern Ore Dressing Complex” (SE “VostGOK”), and
is the largest in Europe in terms of uranium resources
(Kolosov, Stupnik, & Kalinichenko, 2014). The field is
uncovered by three shafts: shafts “Holovnyi”, “Rozvidu-
valno-Ekspluatatsiinyi #6”, “Ventyliatsiinyi-1”. On an
industrial scale the uranium ore has been extracted at this
mine since 2011. The ore deposits mining is carried out
in the depth range from 180 to 300 m. The rated output

of the start-up facility at the mine “Novokostiantynivska”
is about 250 thousand tons per year with a total rated
output of 1500 thousand tons. The existing volumes of
uranium ore mining are limited by the hoisting capabili-
ties of the “Rozviduvalno-Ekspluatatsiinyi #6” and
“Ventyliatsiinyi-1" shafts, which now produce to about
330 thousand tons of rock mass per year.

One possibility to increase the volumes of uranium
ore mining at this mine is the use of the shaft “Holovnyi”
in the bucket-type hoisting of the mined ore to the day-
light surface, Figure 1.
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Figure 1. Scheme of hoisting the ore by a bucket to the day-
light surface along the shaft “Holovnyi”: 1 — hoisting
machine MPSH-6.3; 2 — building for winches #2;
3 — winding tower; 4 — complex for bucket unloa-
ding; 5 — complex for bucket loading; 6 — building
for winches #1; 7 — building for hoisting machine
TS3.5%2A4; 8 — chamber for swing tipping device;
9 — gravity ore pass; 10— complex for bucket loa-
ding; 11 — rigid reinforcement stage

However, this shaft is used as an air intake shaft for
airing the mining operations at this mine, and therefore
there is a problem of dust accumulation in the fresh air,
which will be blown off from the bucket surface during
its hoisting. Furthermore, the permissible level of air
dustiness is specified by the current safety norms (Safety
rules..., 2017), according to which the dust content in the
air supplied to the mine and to workplaces should not
exceed 30% of its maximum permissible concentration
(MPC). With the existing dust MPC of 2 mg/m3 (for
uranium ores containing from 10 to 70% free silica), the
norm of air dustiness for such conditions is 0.6 mg/m?.
The increased air dustiness that may arise violate the
requirements of safety norms and may be a potential
source of occupational diseases caused by this factor.

In case of exceeding the permissible level of air dus-
tiness, the measures for dust suppression can be taken by
way of additional moistening the rock mass surface, as it
is recommended in (Gurin, Beresnevich, Nemchenko, &
Oshmyansky, 2007; Tkachuk, Tkachuk, & Gurin, 2011),
or by treatment with Surface Acting Agents (SAA, sur-
factants). The use of surfactants improves wetting ability
of dust particles and increases the duration of this effect,
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as a result of which surfactants are widely used in many
mining enterprises of Ukraine (Bondarenko, Svietkina, &
Sai, 2017). High efficiency, confirmed by practical expe-
rience, is evidenced by the use of some aqueous solutions
of chlorides, in particular bischofite (Nesterenko, 2001;
Nesterenko, 2008), which is a weak electrolyte solution
and provides high capillary dust autoadhesion, that is, the
binding (adhesion) of dust particles and their adhesion to
larger particles. Therewith, to achieve maximum effi-
ciency of binding the small particles, the density of such
a solution, according to the recommendations set out in
(Nesterenko, 2008), should be not less than 1170 kg/m?,
and the specific consumption should be 0.5 — 1.0 litres
per 1 m? of the surface to be treated. In our case, this will
prevent their blowing off from the surface of loaded
bucket with oncoming air flow and will contribute to a
significant decrease in air dustiness.

The main purpose of the work is to determine the
possible dust level of the supplied air when using the
shaft “Holovnyi” for hoisting the rock mass with a buc-
ket and, if it is exceeded, to develop the measures that will
reduce the dust content in the air to the current norms.

In the course of the research, it was planned to solve
the following tasks:

—to determine the granulometric composition of the
rock mass to be hoisted to the surface in order to estab-
lish the quantitative content of fine particles in it, which
will be a potential source of dust formation during the
bucket hoisting;

— to study the dust formation process during the hois-
ting the rock mass with a bucket under laboratory condi-
tions and set the influence of the uniformity of ore fines
distribution throughout the volume of the bucket and the
ore moisture on the level of air dustiness;

—to develop measures for reducing the level of dust
content in the air and bring it to current norms in case of
exceeding permissible level of air dustiness.

2. METHODS

For modelling the dust formation process, primarily,
it is necessary to know the amount of fine-sized fractions
contained in the rock mass. The amount of fine-sized
fractions, in turn, depends on the parameters of breaking
the uranium ores massif (Khomenko & Maltsev, 2013;
Stupnik, Kalinichenko, Fedko, & Mirchenko, 2013a;
Stupnik, Kalinichenko, Fedko, & Mirchenko, 2013b).
There is no doubt that the parameters of drilling and
blasting operations depend on the geological structure of
the massif and its stress-strain state (Khomenko, Suda-
kov, Malanchuk, & Malanchuk, 2017; Lozynskyi, Saik,
Petlovanyi, Sai & Malanchuk, 2018; Stupnik, Kali-
nichenko, Fedko, & Kalinchenko, 2018; Stupnik, Kali-
nichenko, & Kalinichenko, 2018), the technology of
development and face-entry drivages (Bondarenko, Ko-
valevs’ka, & Fomychov, 2012; Khomenko, 2012; Vlady-
ko, Kononenko, & Khomenko, 2012; Kovalevs’ka, Sy-
manovych, & Fomychov, 2013), as well as the stope
works performance (Pismennyi, 2014; Tarasyutin, 2015;
Pysmennyi et al., 2018; Malanchuk, 2019). Thus, the
quality of ore breakage plays a key role in the ore segre-
gation and in the formation of small, silt-sized particles
that will participate in the dust formation process.
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To study this process and determine the possible level
of air dustiness, the physical modelling has been used
under laboratory conditions. Physical modelling of the
dust formation process was conducted on a laboratory
bench, which consisted of an AT-2K-250/500 wind tun-
nel with non-return-flow and a closed working section, as
well as an aspirator with a drive and hoses for sampling
and filtration of air. A general view of the stand is pre-
sented in Figure 2.

Figure 2. General view of the laboratory stand

The air flow velocity in the working section was ad-
justed by setting a diffuser with the required diameter.
The fan, driven by an electric motor, sucked air through a
nozzle with a rectifying grating into the working section,
where the mock-up of the bucket with the tube was
placed for air sampling. Air was fed through the hoses to
the aspirator. Putting into action the aspirator drive, air
was sampled from the working area. Then air passed
through a previously weighted filter inserted into the
sampler. After each sample was taken, the filter was
replaced. Weighing the filters before and after the exper-
iments was carried out on a VLR-200 electronic scale,
the weighing accuracy of which is 0.05 mg.

It is very important during the physical modelling of
this process to observe the similarity criteria (Malanchuk,
Korniyenko, Malanchuk, & Khrystyuk, 2016), such as
the geometric dimensions of the rock mass particles
(Malanchuk, Moshynskyi, Korniienko, & Malanchuk,
2018) and the air flow velocity and the coefficient of
kinematic viscosity of the medium (Falshtynskyi,
Dychkovskyi, Saik, & Lozynskyi, 2014; Sai, Malanchuk,
Petlovanyi, Saik, & Lozynskyi, 2019). When changing
the scale of modelling, the difficult problem arises of
matching the above factors, so that the result obtained
during the modelling could match data that will take
place in real conditions (Malanchuk, Moshynskyi,
Malanchuk, & Korniienko, 2018).

Since the dimensions (diameter) of the wind tunnel
cannot be changed, and there is a possibility to control
the velocity of the air flow, it was decided to take actual-
ly obtained material (rock mass) with the granulometric
composition characteristic for the conditions of this
mine, place it in the mock-up of the bucket and conduct a
series of experiments having placed this mock-up in a
wind tunnel. At the same time, the air flow velocity in
the working section of this tunnel should correspond to
the velocity at which ore fines will be blown off from the
bucket surface in the shatft.
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A small plastic bucket with a diameter in the upper
part of 120 mm and a height of 115 mm was used as a
mock-up of the bucket. This bucket was filled with
crushed rock mass, the upper layer of which had a quan-
tity of ore fines corresponding to the actual granulo-
metric composition (i.e., the fractions of —1 + 0 mm). Ore
fines is a potential source of dust formation when moving
the bucket along the shaft. Moreover, in the first series of
experiments when modelling hoisting a bucket loaded by
belt or plate feeder, the amount of the above fine-sized
fraction in the upper layer corresponded to the uniform
distribution of these fines (i.e., 0.03%). But, when deter-
mining the dust content in the air in case of hoisting a
bucket loaded by a vibrating feeder, the amount of fines
was reduced to 0.01%, which corresponded to the loaded
material segregation set during these studies with this
method of the ore mass loading.

When hoisting a bucket from a horizon of 330 m to
the daylight surface (Fig. 1) with a bucket hoisting velo-
city of 6 m/s, taking into account the non-uniformity of
its movement (acceleration at the beginning and braking
at the end of hoisting), the total hoisting time will be
about one minute. When modelling the process of blo-
wing off small particles, it can be assumed that the inten-
sity of this process will depend on the time factor: initial-
ly, the intensity should be maximized and decrease as the
bucket moves towards the shaft collar, since the number
and weight of small particles in the upper layer will de-
crease as a result of their blowing off in the previous
section of the shaft. In accordance with this, the dust
content in the air should also be changed. Therefore, in
order to control this process in time, it was decided to
measure the level of air dustiness 3 times and determine
it every 20 seconds. When processing the data, air dusti-
ness was determined both at these time intervals and
averaged over the entire time of hoisting.

To obtain the predicting data of air dustiness in real
conditions, the ratio has been taken into account of the
BPSM-4 bucket surface area (2.0 m?) to the area of the
bucket mock-up (0.011131 m?), which is 2/0.01131 = 177.
When the diameter of the working section of the wind
tunnel is 0.25 m and the air flow velocity in it is 10 m/s,
the amount of air passing through it is 0.49 m’/s. As it is
noted earlier, 160.4 m%/s of air is supplied along the
shaft “Holovnyi” in order to air the mining operations at
the mine “Novokostiantynivska”. That is, the amount of
air under natural conditions will be more than
160.4/0.49 =~ 327 times. Thus, air dustiness in natural con-
ditions will be 327/177 = 1.85 times less than in the model.

3. RESULTS AND DISCUSSION

When modelling the process of dust formation, the
granulometric composition of the rock mass sample
provided to us has been determined, the weight of
which was about 70 kg. When determining the granu-
lometric composition, the parameters of the large-sized
fractions were set by the linear method (i.e., measure-
ments of the geometric dimensions of the separate piec-
es and their weighting), and the composition of fine-
sized fractions (—15 + 0 mm) — by sieve analysis and
weighing. For the sieve analysis, sieves with hole sizes
of 15, 10, 7, 5, 3, 2 and 1 mm were used. The analysis
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results of the granulometric composition of the sample
tested are presented in Table 1.

Table 1. The analysis results of the granulometric composi-
tion of the sample tested

Dimensions of Fraction Content of fractions
the factions, mm weight, g in the sample, %
-200 + 100 47050 67.640
—100 + 50 19554 28.130
50+ 15 1880 2.700
15+, 1063 1530
including:

-15+10 813 1.170
—-10+7 84 0.121
-74+5 67 0.096
-5+3 31 0.045
34+2 29 0.042
2+1 18 0.026
-1+0 21 0.030

Total 69512 100.000

It can be seen from these data that the content of the
—1 + 0 mm fraction, which is a potential source of dust
formation when the bucket moves along the shaft, is only
0.03%. With the planned use for hoisting the BPSM-4
bucket, there may be about 7.0 — 7.5 tons of rock mass in
it, in which there are 2.0 — 2.3 kg of fraction —1 + 0 mm.
But given the factor that such a particle-size distribution
as a whole and in the volume of a bucket in particular,
has a probabilistic character and can vary within fairly
wide range, the actual weight of such a fraction in one
bucket can vary from 1.0 — 1.5 to 3.5 — 4.0 kg.

As it was previously noted, the level of air dustiness
will also be significantly influenced by the uniformity of
ore fines distribution in the volume of a bucket, which in
turn will depend on the way of its loading. Since the
blowing off dust and small particles will occur exclusive-
ly from the upper layer of the rock mass loaded in the
bucket, the influence of the way of the ore loading on the
ore fines concentration in this layer has been studied. It
has been set that when using a plate or belt feeder for
loading a bucket, the rock mass is loaded with its more
uniform particle-size distribution, which corresponds to
its granulometric composition with account of its natural
variation around the mean value.

When using a vibrating feeder, segregation of a mate-
rial by its particle-size is already observed on its surface:
small particles move to the lower layer, and much larger
fractions predominate on the surface, which in fact do
not participate in the dust formation process. About the
same pattern of particle-size distribution of material is
observed in the upper layer of the rock mass loaded into
the bucket: the amount of ore fines in it decreases by
3...4 times. Taking this into consideration when model-
ling the dust formation process, it was decided to conduct
separate studies of uniform particle-size material distri-
bution, as well as with the lower ore fines concentration
in the upper layer, which will be observed when the
bucket is loaded by a vibrating feeder.

The data of air dustiness obtained in the model was
adjusted with account of the ratio of the BPSM-4 bucket
surface area to the area of the bucket mock-up (that is, to
account the change in the area from which the small
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particles will be blown off in real conditions and while
modelling, considering this pattern to be straight-line) as
well as the actual amount of air that will move per unit of
time along the shaft “Holovnyi” and along the wind tun-
nel when conducting experiments. Such an adjustment
will provide an opportunity to obtain data that will most
closely correspond to actual conditions and predict the
possible level of air dustiness that will occur when hois-
ting with a bucket the uranium ore to the surface along
the above-mentioned shaft.

In accordance with the information provided by the
engineering and technical employees of the plant, the
shaft “Holovnyi” sectional area is Sgqr =44 m?, the
amount of air supplied through this shaft into the mine is
Oshaft air = 160.4 m?/s, and the rock mass hoisting by the
BPSM-4 bucket is planned to be produced at a velocity
of Viucker = 6 m/s. Thus, the air flow velocity, with which
the ore fines will be blown off from the bucket surface,
will be equal to the sum of oncoming velocities of the air
supplied through the shaft to the mine from the surface
and the velocity of the loaded bucket hoisting.

The air flow velocity along the shaft “Holovnyi” can
be determined from the expression:

160.4

Vv Qshaft air

shaft air —

~ 37 m/s.

1
Sshaﬁ 44 M

Thus, the total velocity of the air jet interaction with
the surface of the rock mass loaded into the bucket will be:
V. 2

air flow

= Vshaftair + Vbucket =3.7+6.0=9.7m/s.

The air flow velocity in the wind tunnel close to the
specified velocity, that is 10 m/s, has been achieved by
setting a diffuser with the required diameter (140 mm).
As compared with the required velocity, this one differs
by only 3.1%, which, from our point of view, is quite
acceptable and will not have a significant influence on
the results of this process modelling.

Table 2 presents the results of laboratory studies of
air dustiness when hoisting the rock mass with a bucket
along the shaft “Holovnyi”. Column 4 shows the dust
content in the air obtained as a result of measurements in
the model, column 6 presents the dust content recalculat-
ed with account of the obtained data to real conditions,
column 7 shows the ratio of air dustiness to the maxi-
mum permissible dust concentration, which for such
conditions is 0.6 mg/m?.

Five series of experiments have been conducted, and
each of them included 5 tests during which 3 air samples
were taken to determine the air dustiness. Table 2 pre-
sents the averaged data for each of experiment.

It can be seen from the obtained data that when loa-
ding a bucket by a belt or plate feeder, the average air
dustiness value during hoisting will almost by 11 times
exceed its maximum permissible value. Therewith, as
expected, in the first time interval of hoisting (0 — 20 s),
the excess was maximum (20.7 times), gradually decree-
sing to 8.1 times in the second time period (21 — 40 s), and
was minimal at the end of hoisting (41-60s) —
3.6 times. But in any case, there is a significant excess in
the norm of air dustiness, which requires the use of addi-
tional measures to reduce it to a permissible level.
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Table 2. Results of laboratory studies of air dustiness when hoisting the rock mass with a bucket

Sampling period

Air dustiness, mg/m? (S) Exceedance in

Means for the Rock mass - .
bucket loading properties on average .for one in the model recalculated on perrp1531bl§ air
cycle of hoisting, s natural conditions dustiness, times

0-20 23.00 12.40 20.70

. 21-40 9.00 4.90 8.10

Natural humidity 41 - 60 4.00 2.20 3.60

0-60 12.00 6.50 10.80

Bucket surf 0-20 0.80 0.44 0.73

Belt or plate m“‘; tetns‘(‘ir;i; 21-40 3.30 1.80 3.00

feeder ostene 41-60 6.70 3.60 6.00
water

0-60 3.60 2.00 3.30

. . 0-20 0.00 0.00 —

st‘i‘trha:;:erzit:solu_ 21— 40 0.85 0.46 0.77

o i ehofie 41-60 0.85 0.46 0.77

0-60 0.57 0.31 0.52

0-20 6.00 3.0 5.40

Natural moisture 21-40 2.50 1.40 2.30

4 4 41-60 1.00 0.54 0.90

Vibrating 0-60 3.20 1.73 2.90

feeder 0-20 0.00 0.00 —

Elufktetnsfziii 21— 40 0.50 027 0.45

ostene 41-60 2.00 1.10 1.80
water

0-60 0.80 0.44 0.73

When moistening with water of the surface of the
rock mass loaded into a bucket, the average level of dus-
tiness in the air decreases by more than 3 times (from 6.5
to 2 mg/m?), but still will exceed the maximum permissi-
ble dust concentration by 3.3 times. However, a change
in the level of air dustiness at certain time intervals is of
completely different nature: the minimal dustiness value,
which is even 1.36 times less than the permissible level,
will be at the beginning of the hoisting.

The second time interval has the level of air dustiness
already by 3 times higher than its maximum permissible
value, and at the end of hoisting, this excess is by
6 times. A logical explanation of the obtained results can
be seen in the fact that at the initial stage of hoisting, the
capillary forces for the moistened ore mass adhesion was
sufficient to bind dust particles, then with increasing time
due to the high oncoming air flow velocity, some of the
moisture has been weathered out, and as a result of such
a surface “dryout”, which was only intensified with time,
the level of air dustiness increased. Thus, even moiste-
ning with water of the surface of a rock mass loaded into
a bucket does not, in this case, ensure compliance with
the established norms of air dustiness.

Therefore, at the next stage of modelling, the rock
mass surface was treated with an aqueous solution of
bischofite. With that, there were followed the recom-
mendations presented in the work (Nesterenko, 2001):
the density of an aqueous solution of bischofite was
about 1.2 g/cm’, and its specific consumption was about
0.7 — 0.8 kg per 1 m? of the surface to be treated. Due to
the fact that the surface treated with such a solution re-
tains moisture for a longer period of time and the adhe-
sion of small particles between themselves and with
larger particles increases significantly, a sharp decrease
in the level of air dustiness can be seen: at the beginning
of hoisting air dustiness is absent, and at the second and
third time intervals it is consistently low (0.75 —0.80 of
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the maximum permissible dust concentration). In general,
for the entire cycle of hoisting, the level of air dustiness
is almost by 2 times less than the permissible values.

When using a vibrating feeder for loading a bucket
with a low natural moisture content of the ore mass, the
level of air dustiness is 3.5 — 4.0 times less than when a
bucket is loaded by a belt or plate feeder. However, the
average value of air dustiness by means of a bucket-type
hoisting will still be almost by 3 times higher than its
maximum permissible value.

When moistening with water of the surface of the
rock mass loaded into a bucket, the level of air dusti-
ness decreases significantly: at the beginning of hoist-
ing, air dustiness is almost absent, increasing at the
second and third time intervals to 0.4 - 0.5 and 1.5 -
2.0 from the maximum permissible values, respectively.
The average value of air dustiness for the entire cycle of
hoisting is by 1.3 — 1.4 times less than its maximum
permissible values, that is, fully satisfies the require-
ments of the existing safety norms (Kolosov, Stupnik,
& Kalinichenko, 2014).

4. CONCLUSIONS

The studies conducted of the dust formation process
when hoisting the uranium ores by means of a bucket
along the shaft “Holovnyi” of the mine “Novokosti-
antynivska”, SE “VostGOK” give grounds to recommend
using a vibrating feeder for loading the bucket. In this
case, high-quality moistening of the surface of the rock
mass loaded into a bucket or even its high natural humidity
(not less than 4%) ensures compliance with current air
dustiness norms, and it will be 0.7.0 — 0.75 of the maxi-
mum permissible dust concentration values under such
conditions. However, it should be kept in mind that in the
future, with an increase in the depth of mining and, conse-
quently, in the height of hoisting the extracted ore mass to
the daylight surface, which will be accompanied by an
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increase in time of hoisting, the high level the natural ore
moisture or additional moistening with water of its surface
after loading into the bucket will no longer be able to pro-
vide a sufficient level of air dustiness reduction.

In the case of using a belt or plate feeder for loading
the bucket, it is possible to comply with air dustiness
norms under such conditions only by treating the surface
of the rock mass loaded into the bucket with the surfac-
tant, such as an aqueous solution of bischofite.
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AOCIIZKEHHSI TPOLECY NNJIOYTBOPEHHSI
TP BAJA€BOMY IMIAUOMI YPAHOBHUX PY ]|

M. CrynHnik, B. Kaniniuenko, M. @eapko, O. Kaniniuenko, B. [lyxanschkuii, b. KpuBoxin

Merta. Bu3zHaueHHsI MOXXJIMBOTO DiBHS 3aIllMJICHOCTI TOBITPS TpH 0anfeBoMy MiAiOMi YpaHOBHX Py IO CTBOIY
“T'omopauii” HoBokocTsHTHHIBCHKOT miaxT 1T “Cxial 3K”.

Metoauka. [l BU3HAUCHHSI PiBHS 3aIMIICHOCTI MOBITPsS OyJI0 BUKOPUCTAHO (Pi3MUHE MOJAETIOBAHHS JAHOTO IIPO-
necy B JlaboparopHux ymoBax. Di3uyHe MOJENIOBAHHS MPOLECy MHIOYyTBOPEHHs OyJI0 3/1iliCHEHO Ha JlabopaTopHOMY
CTeHII, KU cKimangaBcs 3 aepoanHamivHoi Tpyon AT-2K-250/500 3 He3aMKHYTHM TIOTOKOM 1 3aKpUTOI0 POOOTOI0 Yac-
THHOIO, @ TAaKOX acriparopa 3 NPUBOAOM 1 LUIAHTaMHM JJisl BiIOOpY MOBITps Ta Horo ¢inbTpauii. s MojxentoBaHHs
BH3HAYABCS TPaHYJIOMETPUIHUH CKIIAJ: ITapaMeTPH BEIHUKHX 3a po3MipaMu Qpakiiii — TiHIHHUM MeToIoM (TOOTO BHMi-
paMy reOMETPUYHUX PO3MIPIB OKPEMHX KYCKIB Ta IX 3BayKyBaHHSIM), a CKJIa ApiOHUX (paxiuiid (—15 + 0 MM) — cuToBUM
aHAJII30M 1 3Ba)KyBaHHSIM.

PesyabTaTn. BusHaueHO rpaHyIOMETPUYHUI CKIIAJ FiPChKOT MacH, SIKY IUIAHY€ETHCS BUaBaTH OAIEBUM ITiTHOMOM
o creoiry “['0fOBHUMIA”, a TakoXX NPOBEIEHO MOJETIOBAHHs IpOLiecy NHUIOYTBOPEHHS Ha JIabOpaToOpHOMY CTEHI.
BcraHoBiieHo, 1110 Ha piBeHb 3aMICHOCTI MOBITPS IPH 0a/UIEBOMY MiIHOMI TpChbKOi MacH iCTOTHHUH BIUIMB YHHUTUME 11
BOJIOTICTh 200 NOJATKOBE 3B’SI3yBaHHS PYAHOTO Jpi0’ 3Ky B BEpXHBOMY Ilapi 0OpOOKOIO MOBEPXHEBO-aKTHBHUMU pe-
YOBUHAMH, a TAKOX PIBHOMIPHICTh PO3MOALLY 1IbOTO Jpi0’si3Ky B 00’eMi Oaii, sika, B CBOIO 4epry, Oyjie 3anexaTH Bil
criocoOy ii 3aBaHTa)keHHS. PeKkOMEH1I0BaHO BUKOPUCTAHHS JUIs 3aBaHTAXEHHs Oaasi BiOpariiiHoro >xuBuibHUKA. [1pn
LIOMY, JOCTaTHsI MPUPOJIHA BOJIOTICTh Tipchkol Macu (Ounbliie 4%) 3abe3neuye piBeHb 3aMUICHOCTI MOBITPS, 110 BHIA-
€THCS1, HIDKYE HOPMATUBHUX NOKA3HUKIB.

HayxoBa HoBu3Ha. BcTaHOBIICHO, 1110 3aIIMIICHICT MOBITPS 3aJIEXKUTh BiJI BOJIOTOCTI TIPChbKOI Macu i IpH HasBHO-
CTi BoIOrH y pyni moHax 4% 3abesnedye 3HIKEHHS PiBHA 3ammieHocTi mositps 1o 0.40 — 0.45 Mr/M>, o CTaHOBHTHL
0.67 — 0.75 Bix icHY!OYOi HOPMH 3aIIMIICHOCT] JUISI TAKUX YMOB.

MpakTnyna 3nauuMicTb. OTpUMaHui pe3ysbTaT MATBEPIKYE MOXKIIMBICTD BUKOPUCTaHHS 0aaIeBOrO MigiHoMy 10
crBony “T'onoBHMIT” Ha JIEHHY MOBEPXHIO BUAIOOYTHX Ha 1maxTi “HOBOKOCTSHTHHIBCbKA” YpaHOBHX pyA (IIpH AOTPUMaH-
Hi 3aIIpOIIOHOBAHMX PEKOMEHalliil) 0e3 epeBHIIeHHs ICHYIOUMX HOPM 3aIlMJICHOCT] MOBITPSI, 1110 TIOAAETHCS B IIAXTY.

Kntouosi cnosa: 6aoocsuii niotiom, 3anunenicms, HOGIMPS, 3axX00U w000 NULONPUSHIYEeHHS, PYOd

HNCCIIEJOBAHUME ITPOLECCA IIBIJIEOBPA3OBAHUA
TP BAJIBEBOM NOJABEME YPAHOBBIX PY /]

H. Crynuuk, B. Kanuanuenko, M. @ensko, E. Kanunnuenko, B. [lyxansckuit, b. Kpuoxun

Heas. OnpeneneHre BO3MOKHOTO YPOBHS 3allbUICHHOCTH BO3yXa IpH 0aapeBOM IOABEME YPAHOBBIX Py II0 CTBO-
ny “I'maabiii” HoBokorctanTrHOBCKON maxTel ['T1 “Boetl OK”.

Metoauka. {11 onpeeneHusl ypoBHS 3albUICHHOCTH BO3AyXa OBIJIO MCIIOJIb30BAaHO (PU3NYECKOE MOAEIMPOBAHUE
JAHHOTO TIpoliecca B J1a00paTOpHBIX ycinoBuAX. Pusnueckoe MOJEIMPOBaHKE MPOIIECCa MbUICOOpa30oBaHMs OBIIO MPO-
W3BEIEHO Ha JIAOOPATOPHOM CTEH/IE, KOTOPBIH COCTOSIT U3 adpoauHamudeckoit Tpyosr AT-2K-250/500 ¢ He3aMKHYThIM
MIOTOKOM M 3aKpbITOH pabouel 4acThlo, a TAKKe aclHUpaTopa C MPHBOAOM M IIUIAHTAMM JUIS O0TOOpa BO3AyXa M €ro
¢unbTpanuu. [y MOIenTMpOBaHUS ONPENEIISUICS IPaHyJIOMETPHYECKOTO COCTaB: MapaMeTpbl OOJBIINX IO pa3MepaM
(bpaxuuii — TMHEHHBIM METOOM (T.€. 3aMepaMH IeOMETPUYECKHUX PAa3MEPOB OTAEJIBHBIX KyCKOB U UX B3BELIMBAHUEM), a
cocTaB Menkux ¢paxunii (—15 + 0 MM) — CHTOBBIM aHAIN30M M B3BEILINBAHHUEM.

PesyabTarsl. OnpenencH rpaHyJIOMETPHYECKHH COCTaB TOPHOM Macchl, KOTOPYIO IUIAHMPYETCS BbIJAaBaTh Oanbe-
BBIM IIOILEMOM I10 CTBOJTy “IJIaBHBII”, a TakXKe MPOBEAECHO MOJIEIMPOBaHKE Tpoliecca MbuIeoOpa3oBaHus Ha Jlabopa-
TOPHOM CTEHJE. Y CTAHOBJIEHO, YTO HA YPOBEHb 3aNbIJICHHOCTH BO3yXa MPH 0aJbeBOM MOJbeME TOPHONH MacChl CyIIe-
CTBEHHOE BIIMSHUE OYAET OKa3bIBaTh €€ BIAXXHOCTh MJIM JOIOJIHUTEILHOE CBS3bIBAHUE PYAHON MEJIOYM B BEPXHEM CII0€
00paboTKO MOBEPXHOCTHO-AaKTUBHBIMU BEILIECTBAMH, @ TAKXKE PABHOMEPHOCTb PACIpeiesIeHHs 3TOH Mesloun B 00beMe
0azpH, KOTOpas, B CBOIO ouepenb, OyIeT 3aBHCETh OT crocoda ee 3arpy3ku. PekoMeH/0BaHO MCIIONB30BaHHE IS 3a-
rpy3ku 0aapu BUOPAIMOHHOTO nUTaTess. [Ipu 3ToM, JocTaToOuHAast €CTECTBEHHAs BIaKHOCTh FOPHOU Macchl (Oonee 4%)
oOecrieunBaeT ypoBeHb 3allbIIEHHOCTH BBIIaBAEMOTO BO3yXa HIKE HOPMAaTHBHBIX TIOKa3aTeleH.

Hayuynasi HOBH3HA. YCTaHOBJICHO, YTO 3aIIBIIIEHHOCTb BO3/lyXa 3aBUCHUT OT BIaXXHOCTH F'OPHOM Macchl U IpH HaJIH-
4uu Biary B pyje 6osee 4% 00eCeunBaET CHIDKEHNME YPOBHS 3ambUIEHHOCTH Bo3ayxa 10 0.40 — 0.45 mr/m3, uto co-
ctasisieT 0.67 — 0.75 oT cymecTByOIIe HOPMBI 3aTIBUIEHHOCTH LTS TAKUX YCIOBUH.

IMpakTnyeckast 3HaYMMOCTb. [loTy4eHHBIH pe3ysbTaT MOATBEPKAAET BO3MOXKHOCTH HCIIOJIb30BaHUs 0a/beBOTO
moxsemMa 1o cTBody “TIaBHBIA” Ha JHEBHYIO IMMOBEPXHOCTH HOOBITHIX Ha maxTe “HoBOKOHCTaHTHHOBCKas™ ypaHOBBIX
pyXx (pu coOMIOICHUH NPEIOKEHHBIX PEKOMEHJaluii) 6€3 MPEeBbIICHNUS CYIECTBYIOIIMX HOPM 3albUIEHHOCTH HOJa-
BaeMOTO B IIAXTY BO3IyXa.

Knrouesvle cnosa: 6advesoli noovem, 3anvlieHHOCMb, 8030VX, MEPONPUAMUS NO NbLIENO00ABIEHUI0, PYOa
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