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IABSTRACT]

Purpose. To justify the opportunities to cross the disjunctive geological faults without full coal seam fracturing by
underground gasifier, basing on the established time dependencies of underground gasifier output to an effective
gasification regime applying the technology of borehole underground coal gasification.

Methods. The changing dependency of time when the underground gasifier reaches the regime of stabilization dur-
ing underground coal gasification was found with a laboratory experimental unit.

Findings. The dependencies of fault plane amplitude in geological fault on the distance at which the gasifier reaches
the regime of stabilization on the total joutput of combustible gases and their heating value were received. The change
of the dependency of the coefficient of gasification enhancement, which is influenced by the thermochemical rate
processes in reaction channel of the underground gasifier, is presented. The approach to transfer the results of the
experimental investigation in natural conditions based on geometric and time simplifications was offered. The results
of the research will allow adjusting the calculation of material and heat balance of the gasification process to deter-
mine the optimal qualitative and quantitative composition of injected air.

Originality. The time of underground gasifier reaching the regime of stabilization is determined by the rate of non-
fracturing of a coal seam and regulated by the reaction channel advance and balanced supply of reagents blast.

Practical implications. The results of the experimental investigations are precise enough for practical application.
They can be used to determine the output parameters allowing the process to reach the regime of stabilization during
underground coal gasification. It gives the possibility to expand the use of underground coal gasification technology
in geological fracturing zone and can be potentially involved in mine development of substandard coal reserves for
energy and chemical generator gas production, chemicals and heat manufacture.

Keywords: borehole underground coal gasification, in situ gasifier, rock mass, combustion face, chemical balance

1. INTRODUCTIONH areas of geological fracturing is unviable because of the

high cost of coal produced, low labor safety of miners
and gas-dynamic phenomena that occur near the affect-
ed zones (Daggupati et al., 2010) |
The-concentration-of-coal-seams-in-difficult- mining
and geological conditions at a considerable depth re-
quires a comprehensive review of development oppor-
tunities. There is a need to develop alternative technol-
ogy of extraction based on scientific investigation, con-
sistent with the modern development of science and
technology is cost-effective and environmentally safety

Coal is the main fossil fuels used in power generation.
According to the World Energy Resources 2013 on
average 60.5% [of global substandard coal reserves
located in difficult mine and geological conditions,
including the geological fracturing zones development
of which would allow to increase the time of its con-
sumption due to additional production and integrated
use of the following 40 — 60 years. International and
local experience shows that traditional coal mining in
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and most importantly — belong to Clean Coal Technolo-
gy. Such technology is underground coal gasification
(|UCGD. Underground coal gasification is a promising
option for the future use of un-worked coal. UCG per-
mits coal to be gasified in situ within the coal seam, via
a matrix of wells. The coal is ignited and air is injected
underground to sustain a fire, which is essentially used
to “mine” the coal and produce a combustible synthetic
gas which can be used for industrial heating, power
generation or the manufacture of hydrogen, synthetic
natural gas or diesel fuel

For the conditions of Ukrainian energy and power
sector, the research and justification the possibility of
alternative mining technologies are essential. Substan-
tial deposits of coal can be converted to generators gas
turn-on commercially reasonable level, to solve prob-
lems of providing specific kind of energy and political
aspects of the energy security (Bhutto, Bazmi & Zahe-
di, 2013).

An analysis of the recent research and publications.
Breakthrough over the last decades in the field of under-
ground coal gasification was obtained thanks to the strong
interest in the development of alternative technologies of
coal mining, due to the ever increasing demand and fuel
price. On the issue of development and implementation the
environmentally friendly technology of underground coal
gasification of coal seams worked in more than one gener-
ation of local and foreign scholars (Falshtyns’kyy,
Dychkovs’kyy, Lozyns’kyy & Saik, 2016).

Particular attention in this question deserves the works
of V.I/Bondarenko, H.I. Hajko, R.O.Dychkovskyi,
V.N. Kazak, O.V. Kolokolov, H.V. Orlov, I.A. Sadoven-
ko, P.V.Scafa, Ju.V.Stefanyk, M.M. Tabachenko,
V.S. Falshtynskyi, L. Yang, G. Perkins, S. Daggupati, and
scientific departments of companies “Linc Energy”, “Car-
bon Energy”, “Cougar Energy”, “Wildhorse Energy”
(Australia), “Ergo Energy” (Canada), “Lawrence Liver-
more National Laboratory”, “Carbon County” (USA),
“ENN Coal Gasification Mining Corporation”, “Xinwen
Coal Industry Group” (China) and others.

The possibility of coal seams gasification with a large
number of small-amplitude geological faults without coal
seam fracturing, determine the minimum distance be-
tween faults, unconsumed coal left by the faults of vari-
ous types; impact the stability of wells near geological
faults, etc., currently is poorly understood.

Thus, the existing technologies of underground coal
gasification process in the area of small-amplitude geo-
logical faults not sufficiently reflect the latest achieve-
ments of science and technology. Based on the problems
associated with cross the disjunctive geological faults, it
is clear that the study of new methods for the coal seams
extraction in difficult geological conditions is now an
urgent task not only for Ukraine but other countries
around the world.

2. THE MAIN PART OF THE ARTICLE]||

The investigations on the laboratory model explain
the need for a thorough examination of possible transi-
tion disjunctive geological dislocation without full coal
seam fracturing at different values of displacement am-
plitude and also to receipt the initial data for develop-

ment the methods for coal seam gasification in natural
conditions (Yang, Zhang, Liu, Yu & Zhang, 2008) .

The experimental laboratory unit is projected and pa-
tented in the department of underground mining of Na-
tional Mining University and built by PJSC “Neftemash”
at sponsorship by the department of education and sci-
ence of Ukraine. Installed and geared-up after the assis-
tance of technical services of Donetsk electrical plant
“Donetsksteel” and situated on the plant territory.

The processes occurring in the real underground
conditions is extremely difficult, so choose a universal
theory that takes into account the comprehensiveness
of the process by looking at the system of phase transi-
tions is almost impossible. Accordingly, in practice,
mostly often studies are conducted on the basis of sig-
nificant factors that are crucial for a certain amount of
time to process. Control of the gasification process on
laboratory unit carried out by injected air from the first
compressor through the pipeline system to the reaction
channel. Air inject in oxidation zone where reaction
behavior is carried out by exothermic chemical reac-
tion release the heat in gasification channel. In reduc-
ing zone where reaction behavior is carried out by
endothermic chemical reaction absorb the heat in gasi-
fication channel. That is why it is necessary to calcu-
late heat and material balance for physical equilibrium
velocity and kinetics of chemical reactions in under-
ground gasifier.

Combined injected air supply in pulsating regime al-
lowed in a short time pass the ignition regime and reach-
es the regime of stabilization. In-oxidation zone the mul-
tiphase chemical reaction between oxygen, which has
been supplying in the gasifier, and carbon (the main part
of coal seam) provide heat generation to high enough
temperature. Heat generation provides endothermic reac-
tion behaviour of carbon dioxide (CO,) recovery and
water vapor decomposition (Yang, 2003).

The enhancement of the total process of carbon gasi-
fication theoretically depends both the rate of chemical
reactions and the enhancement of injected air supply and
extraction of gasification product. The role of these het-
erogenous factors depends on specific conditions of gasi-
fication process. The interactions of carbon with oxygen
are formed oxide and carbon dioxide. At low tempera-
tures, the rate of chemical reactions between carbon and
oxygen is low, and the total rate of the process is deter-
mined by the speed of chemical reactions.

During the investigation the reagents of blast passing
through three reaction zones formed generator gases
comprised combustible mixture of CO, H, and CH,. The
proportion of these gases varied depending on the type of
blowing and time from the beginning of the study. Gen-
erator gases move out along the direction of air flow. The
concentration of generator gases that are presented on
Figure 1 were measured by gas detectors “Gas-
board 320 L” and “BX-170”, that work in dynamic and
manual- mode (Perkins & Sahajwalla, 2006).-

Since experimental studies of coal gasification include
a coal ignition, followed by reaction channel formation in
oxidation and reducing zone with a gradual transition to a
stable regime of gasification process, on Figure 1 marked
conventional division between these processes.
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Figure 1. Generator gas output during experiment H

After five hours of efficient gasification process was
fixed a decrease in all indices of combustible gases, indi-
cating the approaching of fault plane and dishalance of
material and heat balance. This situation during experi-
ment promote to the deployment of the experiment gasi-
fication process transfer to manual control mode. There
was a gradual reduction of injected air supply in the zone
of reaction channel to prevent formation the high-
concentration of unreacted part of oxygen in the recovery
zone. For the calculation of materially-thermal balance of
BUCG, the special program was utilized. The calculation
algorithm includes thermo chemical conversions of solid
fuel into gas and condensed fluid in the conditions of
elementary composition of coal seam.

After stabilization of gasification the process moved
in planning mode of gasification. During experiment,
with a certain step, such intermittent effect was observed
three times. Ready for the development of such events
has enabled early steps to predict the alarm appearance
during experimental investigation. The ratio CO/CO, in
generator gases depends on kinetic and hydrodynamic
conditions of carbon combustion and significant effect
not only on the process of gas production, but the intensi-
ty of oxygen consumption and correspondingly expan-
sion of oxidation zone.

Throughout the experiment, there was a high con-
centration of CO in the generator gases with respect to
CO,, which is explained quite effective chemical reac-
tions under high temperatures in an oxidation zone and
a small amount of water vapor and gradual reduction of
O, shows the number of balanced injected air blast
supply. Exceptions are areas where was crossing of the
fault plane. Here was a dramatic decrease the volume of
combustible generator gases and smoky gas increase.
This is especially true for transition zone Il —IV in
which on 16 hours 30 minutes from start the gasifica-
tion the concentration of CO, reached to 10.5—[1.3%,
0, — 5.6%. The formation of so-called reduction of CO
roughly coincides with the presence of geological
faults, although there is some disagreement with the
calculated parameters.

Analyzing the decrease in the concentration of CO, it
should be noted that the so-called lowering the percent-
age content of carbon monoxide occur before displace-

ment amplitude of disjunctive geological fault, because
the gasification of coal seam is carried out not only in the
length of the reaction channel. In the coal seam perpen-
dicular to the reaction channel formed a chemical zone of
oxidation, recovery and drying. Disturbance of these
zones provide variation of material and heat balance,
which in due course time degrades the output of combus-
tible generator gases.

According to research results reduction of qualitative
and quantitative composition of the generator gases re-
sulted by varying the power of the coal seam, including
the presence of disjunctive fault. Geological anomalies
greatly influence to the redistribution of heat in the reac-
tion channel of underground gasifier affecting the initial
concentration of gas generator.

Making parallels between the obtained concentrations
of combustible and non-combustible generator gases
(Fig. 1) there is a substitution of some other. In the zone |
and reduce the concentration of H,, CH,, CO started at 4
hours 45 minutes in the zone Il — at 9 hours 15 minutes,
while zone 11l — 13 hours 45 min from the beginning of
gasification process on laboratory unit.

Confirmation the linear velocity of combustible face
advance made it possible to analyze timing violations of
crossing the geological fault by underground gasifier
with access to effective regime of gasification on the
total output of combustible generator gases and their
heating value during the experiment (Fig. 2).

Definition the time when underground gasification
processes reach the regime of stabilization requires
phased implementation analysis of experimental data.
First, this analysis was performed on the total output of
generator gases.

It should be noted that the process of gasification is
effective, and it is in a stable mode under the condition of
the total output of combustible gases more than 25% or
its heating value more than 4 MJ/m®.

Because percentage volume fixation of generator gas-
es occurred at intervals in 15 minutes, in this case, for a
more precise definition of the moment when gasification
process reaches the regime of stabilization take into ac-

count the total output of combustible gases Q can be
found by the following formula:

Mpumeuanue [V15]: Use the small font 9 points bolt italic for
table text tags. (spacing: before - 6; after — 12).

Type as follows: “Figure 1. Caption”

Do not use dot in the end.

Align all headings to the center of their column (if the description
is short, less than one line) and start these headings with an initial
capital

If the description is long see Figure 3.

Figure must be comprehensible. Can be used color Figure.
Legend must be shown in the Figure.

Under no circumstance legend cannot be shown in figure descrip-
tion.

Use Times New Roman text in the Figure. (Text size: not less than
8 and no more than 10).

Coordinate axes in graph must be named (see Figure 1).

Mpumeuanme [V16]: Use dash to describe diapason and non-
breaking space.




V. Lozynskyi, R. Dychkovskyi, V. Falshtynskyi, P. Saik. (2016). Mining of Mineral Deposits, 10(2), 1-6

40

h=0m
h=0.

Output of combustible gases (V. %)

0
=20 -1.0 0.0

1.0 2.0 3.0 40 50 60 70 8.0

CHa

h=0.75m
h=0.9m
=

w

=]
Heating value of generator gases (Q, MJ)

9.0 10.0 1.0 12,0 13.0 14.0 15.0 16,0 17.0 18.0 19.0 200

w— ) w—

Time of experiment (t, h)

Figure 2. The total output of combustible generator gases and their heating value during the experiment

— -t 25-YC,att;
ty =t + . .
100 ) ¥C.att, -y C,atty

00:| —t
Wwhere]

®

where:

t; — nearest fixed time where the heating value of
combustible generator gases was < 4-MJ/m>;
t,—— nearest fixed time where the hnating value of

ltl F nearest fixed time, where the total value of out-
combustible generator gases was > 25%]
t, — nearest fixed time, where the total value of out-
put combustible generator gases was > 25%;

> C - the total percentage content of combustible
generator gases;

t, — estimated time of crossing the fault plane of dis-
junctive geological fault.

The next phase of the data analysis experiment was to
determine the actual time when the gasification reach the
regime of stabilization. That determination we should do
including important parameter [(1) buch as heating value
tE that was conducted by the following formula:

put

fo=|y+[22l] _A-Qah ) (g
100 Q,att, —Q,att;

Table 1. Basic parameters and calculation results|

combustible generator gases was >4 MJ/m®.
The heating value of generator gases Qg 4 isequal to

the heating value of all combustible gases: CO, H,, CH,.
For determine the heating value of generator gases we
can use the next formula:

O = 127.7-CO+108- H, +356-CH,
99 1000 '

©)

where:

CO, H,, CH, — the percentage of the corresponding
generator gases.

In the table 1 are shown basic parameters, which took
place for the calculation t, and tE for displacement

amplitude considered at a specified time.

A\

Displace- Heating value ~ The regime of stabiliza-
ment ampli- . Gas production, % of generator tion of underground
tude. m Time. hour gases. MJ/m® gasifier. hour
h H, CH,& CcO X Qyg t, ty
t, 1.00 8.2 3.6 113 231 3.61
0 1.09 1.13
t, 1.25 8.5 3.9 13.8 26.2 4.07
t, 6.75 6.9 3.9 133 24.1 3.83
0.5 1.67 1.72
t, 7.00 7.9 4.2 143 26.4 417
t, 12.50 8.1 34 13.2 24.7 3.77
0.75 231 2.20
t, 12.75 8.1 45 15.9 28.5 451
t, 18.00 6.8 3.4 12.7 229 3.57
0.9 3.07 3.14
t, 18.25 7.3 4.0 14.2 25.5 4.03

f Combustible gases.
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Due to experimental studies were conducted with
account the coefficient of geometric similarity. Then
transfer results in natural conditions should execute the
inverse problem. The essence of which is described
below.

At calculated the combustion face speed advance
Vg =9 em/hour. which with a high probability (as we

can see based on the results of the study) was observed.

coal seam (I¢'q =180 cm) gasified during 20 hours.
Take into account that this model correspond the

length of the gasifier in the nature IgAg =36 m. than the

time of gasification of extraction pillar will make
ty =400 hours at a similar rate of combustible face

advance.

For making the analysis of experimental studies more
ease we can made the calculation of coal gasification
advance to compare time of gasification in gasifier model
ty and gasifier in nature tyand t; .

Here are the temporal and geometric transformations
in the system of equations:
Igg >ty atVy
|n
9.9
Igg >ty = atVy, (4)
1

Ig.g >t atV,

In
where: t, =t, -9 Than v, =29 .
hour t,

In this system of equations temporal and geometric
frames are calculated from variables to enable compari-
son of numerical values x and z. After calculation. we
obtain the speed of combustion face advance in nature
7.5 cm/hour. and the total time of coal seam gasification
t, =20days.

Conclusion concerning observance the similarity of
nature and the model give the calculation of homochro-
nicity criterion that is constant temporal similarities in
the processes. Also was considered invariant and simplex
of similarity in thermochemical processes.

Now we can get dependence of the fault plane ampli-

tude on the distance at which the underground experi-
mental gasifier reach the regime of stabilization on the
base of generator gases production and heating value of
generator gases (Fig. 3).
On Figure 3 the hourly value when underground coal
gasification reach the regime of stabilization. were com-
prised with the distance from the fault plane by the fol-
lowing simplification:

Ifg oto=lgg >t, < t=t,. ®)
19y — Ny —
Accordingly: 1— =22 &, And 1— =29 .15
ty tZ tQ tz Q

-

6.0 v

1= 2,064

=0 R=0081 =
—""a =209

4.0

Distance from fault plane (1, m)
\

— = 0.9467
30 -
0=
1.0
0
1] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 *mes
Amplitude of fault plane (h .. m)
# Output of generator gu\cs.r ® Heating value of generator gases,fy

Figure 3. The dependence of the fault plane amplitude on the
distance at which the gasifier reach the regime of
stabilization||

Fine precision of received results (Fig. 3) allows us to
determine the distance from fault plane at which gasifica-
tion process reach the regime of stabilization:

| =190 (6)

where:

hy o — displacement amplitude of fault.
The undoubted is that the time of passing some distance
by underground gasifier can be corrected by speed ad-
vance of combustion face. Thus. the rate of gasification
enhancement. characterize the change in speed advance
of a combustion face. Speed advance depends on the
balanced quantity of injected air.
After enhancement of coal seam gasification we have an
opportunity for a shorter time reach the regime of stabili-
zation; however these action require additional technical
implementations in the gasifier operation.

3. CONCLUSIONS||

Reduce the percentage concentration of combustible
generator gases appear ahead of disjunctive fault plane of
the geological fault. because the break down an altogeth-
er chemical zone in coal seam perpendicular to the reac-
tion channel.

Time t at which underground gasifier reach the re-
gime of stabilization. that are determined by the total out-
put of generator gases and the heating value of generator
gases crossing disjunctive geologic fault with the ampli-
tude up to 0.9 of coal seam thickness at an exponential
dependence depends on the displacement amplitude hy ,

and the speed of combustion face advance V.

The enhancement of the geological fault crossing
zones depend on balanced supply of injected reagents.
respectively. take into account heterogenic geometry of
coal seam. it is necessary to conduct additional calcula-
tion of material and heat balance and make manual mode
of gasification process.

Effective in the further researches is to conduct simi-
lar studies using computer simulation to confirm or re-
fute the results of experimental studies on laboratory
unit. In addition. efforts should pray to conduct a detailed
study of coal seams abandon after the mining. where
traditional mining is inefficient.
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Merta. OGrpyHTYBaHHS MOXJIMBOCTI IEPEX0/y M3 IOHKTUBHHUX TI'€OJIOTIYHHUX MOPYIICHb 03 PO3PHBY CYLITBHOCTI
BYTJIBHOTO TUIACTa MiJ3EMHHM Ta30T€HEpaTopPOM, BUXOJIAUH i3 BCTAHOBJICHUX 3aJICKHOCTEH 3MiHM yacy BHXOMy Mia3e-
MHOT'0 Ta30reHepaTopa Ha eDeKTHBHUI PEKUM BHra30BYBaHHS MPH 3aCTOCYBaHHI TEXHONOT{i CBEpIIOBUHHOT Mif3eM-
Ho{ rasudikanii Byrius.

Metoauka. CTeHI0BUMH €KCIIEPUMEHTAIBHUMH TOCITIDKCHHSIMH BCTAHOBJICHI 3aJI)KHOCT] 3MiHN Yacy BHXOAY Ii-
JI3EMHOT0 ra3oreHeparopa Ha eeKTHBHUI PeXKUM BUTa30BYBaHHS HPH MiA3eMHIiN rasudikarii Byriuis.

Pesynbrarn. OTpuMaHi 3aJ1€KHOCTI BIUIMBY aMIUTITY/IU 3MilllyBa4a reoJIOriyHOro MOPYIICHHS Ha BiICTaHb MPH SIKiif ra-
30reHepaTop MepeXOIUTh Ha e(heKTHBHHIT PEKUM BUTa30BYBaHHS 10 CyMapHOMY BHXOJLY FOPIOYHX I'€HEPaTOPHHUX IasiB Ta ix
TerioTn 3ropasust. ITpesicTaBieHa 3aneKHiCT 3MiHN KoediuienTa inTeHcuikauil BHra30ByBaHHs, 10 3JIKHUTh Bifl KIHETH-
KH TIPOTIKAHHS TEPMOXIMIYHHMX PeaKiliif B peaKiiifHOMy KaHaIi Mi3eMHOro rasoreHeparopa. 3ampornoHOBaHHil MiaXix 10
TIEPEHECEHHS PE3YNIBTATIB CTEHIOBHX SKCIIEPHMEHTANIBHUX JOCIIKEHb B HATYPHI YMOBH Ha OCHOBI T€OMETPHYHHX Ta 4aco-
BHX CIIPOLICHb. Pe3ynbTaT JOCIiKeHb JaxyTh 3MOTY BHECTH KOPEKTHBH B PO3PAXYHOK MaTepiabHO-TEIIIOBOrO OalaHCy
nporiecy razudikariii st BUSHAYCHHS ONTUMATBHOTO SIKICHOTO Ta KUTbKICHOTO CK/Iay AyTThOBOT CyMillri.

HaykoBa HoBHM3HA. Yac BUXO/y MiJ3MHOr0 ra30reHeparopa Ha e(peKTHBHHIT PeXKHM BUra30BYBaHHS BU3HAYAECTHCS
CTYIIEHEM HEPO3PUBHOCTI BYTiIbHOIO ILIACTA Ta PErYJIIOETHCS IIBHKICTIO OCYBaHHS BOIHEBOT0 BHOOIO i 30a/1aHCOBA-
HOIO [10JIa4€I0 PEareHTiB Ay TTs.

IpakTuna 3HauuMicTh. OTpHMaHi pe3yabTaTH CTEHIOBHX €KCNEPUMEHTAIBHUX JOCIIIKEHb i3 JOCTATHBOIO ISt
TIPAKTUYHOTO 3aCTOCYBaHHS TO‘IHiCT}O MOXYTb BUKOPUCTOBYBATHUCA I BUZHAUYCHHA I'IapaMeTpiB BUXOY I'IilI3CMHOFO
rasoreHeparopa Ha ¢()eKTHBHHII PEXHM BHra30BYBaHHS, NAIOTh MOXJIMBICTh POSIIMPUTH OONACTh 3aCTOCYBAHHS TEX-
HOJIOTil CBEpIOBUHHOI MiJ3eMHOI ra3udikaiii Byriuis B 30HaX I'e0JOTiYHOT MOPYIIEHHOCTI TipChKOr0 MacuBy Ta B
MEPCIEKTHBI 3aTy4aTi A0 BiAMPALIOBAHHI HEKOH/CHIIIiHI MOKIaAN KaM sIHOTO BYTJIIs 711 OTPUMAHHIO €HEepreTHYHO-
O Ta XiMi4HOr0 FeHePaTOPHOro ra3y, XiMiuHUX MPOAYKTIB Ta TEILIOBOT EHEPTil.
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Heab. O60cHOBaHHE BO3MOXHOCTH NIEPEX0JA JU3bIOHKTUBHBIX I'€OJIOTMYECKUX HApYIICHUH 6e3 pa3pbiBa CILIOMI-
HOCTH YTOJIBHOTO IUIACTa HOJ3EMHBIM Ta30I€HEPAaTOPOM, HCXO/ U3 YCTAHOBICHHBIX 3aBUCUMOCTEH H3MEHEHUs BpeMe-
HU BBIXOJIA IOJ3EMHOr0 rasoreneparopa Ha 3()(eKTHBHbI PEKNM BUIa30BBIBAHMS NPH NPHUMEHEHMH TEXHOJIOIMH
CKBa)XHHHOH I10/13¢MHO# ra3uduKarmuy yris.

Metoanka. CTEHIOBBIMH 3KCIIEPHMEHTATBHBIMU HCCIIEI0BAHNSME YCTAaHOBICHBI 3aBHCHMOCTH H3MEHEHHS BpeMe-
HM BBIX0/Ia II0I38MHOT0 ra3oreneparopa Ha 3G eKTHBHBINA PEKIM BUra30BbIBAHUS NPH MO3eMHO# ra3uUKaLuy yIIis.

Pe3yJ'll:TﬂTbl. HOﬂy‘{eHHl:Ie 3aBUCUMOCTH BIMAHUS aMIUIMTYAbl CMECTUTEIIS I'C€OJIOTMYECKOro HapylUI€HUs Ha pac-
CTOSIHUE, TP KOTOPOM Ta30TeHEPaTop NMEepeXOAuT Ha 3PHEKTUBHBIH PEXKUM BHTa30BBIBAHHSA [0 CyMMapHOMY BBIXOTY
TOPIOYMX T'€HEPATOPHBIX I'a30B U UX TEIUIOTHI cropanus. IIpescTaBieHa 3aBUCHMOCT H3MEHEHUA KO3(D(HUIMCHTa HH-
Teﬂcmimxaunu BUI'a30BbIBAHUA KOTOpblﬁ 3aBUCUT OT KMHETUKH IIPOTCKAHUA TEPMOXUMHUYECKUX peaxuuﬁ B p€aKLHOH-
HOI1 KaHaje Moi3eMHOro razoreHeparopa. IIpe/uioxkeH noaxoxn K NepeHocy pe3ybTaToB CTEHIOBBIX IKCHEPUMEHTAb-
HBIX HCCNIEIOBaHMI B HATYpHbIE yCIOBHS HA OCHOBE T€OMETPUUECKHX M BPEMEHHBIX yHpoIIeHuii. Pe3ynpraTsl nccie-
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V. Lozynskyi, R. Dychkovskyi, V. Falshtynskyi, P. Saik. (2016). Mining of Mineral Deposits, 10(2), 1-6

JIOBaHUIT MO3BOJISIT BHECTH KOPPEKTUBBI B pacyeT MaTepHalIbHO-TEINIOBOro OanaHca Ipolecca ra3uduKauu s onpe-
JIeNIeHHs] ONTUMAIIBHOTO KaUeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa AyThEBOH CMECH.

Hayunas HoBu3HA. Bpemst BbIX0o/1a MOA3eMHOTO ra3oreHeparopa Ha 3G (EKTHBHBIN PEKUM BUTa30BBIBAHUS OIPE-
JIeIIeTCsL CTEIICHBI0 HEPa3pPBIBHOCTH ILIACTA U PETyYIHPYSTCs CKOPOCTBIO IOABUIAHUS OTHEBOro 3a00s M cOalaHCUPO-
BaHHOM I01aueii peareHToB JyThs.

l'lpam‘uqecxaﬂ 3HAYUMOCTb. nOJ’ly‘{CHHLIC pe3ynLTaTm CTECHAOBBIX 3KcnepnmeHTaanmx I/ICCJ’IeHOBaHI/Iﬁ, C Jocra-
TO‘{HOﬁ JIs npamnqecxoro I'Ip]/[MCHCHPIH TOYHOCTEIO, MOTyT HCIIOJB30BaThCs ISt onpeuenennﬂ napameTpos BBIXOa
MO/I3EMHOT0 T'a3oreHepaTopa Ha d((QEKTHBHbINA PEXUM BHI'a30BYBaHHSI, AIOT BOSMOXXHOCTh PACUIMPUTH 00JIACTh MPH-
MEHEHHUSI TEXHOJIOTHU CKBa)KUHHOMU M0136MHON ra3uUKaIMK yIisi B 30HAX E0JIOrNYeCKOro HapyIICHUs TOPHOTO Mac-
CHUBa U B I'IepCl'ICKTI/IBC l'[pI/IBIleKaTB K 0Tpa6OTKC HEKOHIWIIMOHHBIC 3aJICKHU KaMEHHOI'O yras i nonyqemm 3HepTeTI/I-
YECKOT0 M XUMHUYECKOT'0 IeHePATOPHOTO Ta3a, XUMHUYECKHUX MPOAYKTOB M TEIUIOBOM SHEPTUH.

Kniouesvie cnosa: cmenoosvie ucciedoganus, OuU3bIOHKMUGHbIE 2e0102UHeCKUe HapyUeHs, NOO3EeMHbIIL 2a302eHe-
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Mpumeuanue [V31]: Preferences, Symbols and Units prepara-
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Consistency of style is very important. Note the spacing, punctua-
tion and caps in all the examples below.

— References in the text: Figure 1, Figures 1 —3, 7, 9a, b (not
abbreviated)

— References between parentheses: (Fig. 1), (Figs 1 —3, 7, 9a, b)
(abbreviated)

— USA / UK, the Netherlands instead of U.S.A. / U.K., The Neth-
erlands

Always use the official SI notations:

—kg/m/kJ/cminstead of kg. / (Kg) / m. / kJ./ KJ. /cm.
—18°22'50”NW instead of 18° 22’ 50" NW

—0.82 instead of 0,82

—BP/BC/AD instead of B.P./B.C./A.D.

— x 25 instead of x25 / X25 / x 25;

—2+3>4instead of 2+3>4

—but—7/+7 instead of — 7 /+ 7

—e.g./i.e.instead ofe.g., / i.e.,

— “Text...” instead of «Text...»
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