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This paper shows the prospect to find industrial-scale hydrogen accumulations in
riftogenic structures of platforms using the example of the Dnieper-Donets Aulacogene,
located in the southern part of the East European Platform. Within the Dnieper-Donets
Depression, geological and geophysical methods indicate a significant number of deep
faults and ring structures of volcanogenic and explosive origin promising increased hy-
drogen content. Possible locations of the most propitious areas of hydrogen concentration
are associated with faults in rift systems and their nearest margins, as well as with explo-
sive and volcanogenic ring structures with signs of modern activation. At a fine-grained
level, the prospectivity of the area is determined not only by the specified structural
relationship, but also by the set of geophysical characteristics (thermal, seismic, gravity,
electrical conductivity, magnetic) and the corresponding geological and hydrogeological
parameters. Areas for further more detailed investigations within the Sribne and other ring
structures, Southern Near-Edge Fault, Northern Near-Edge Fault were identified based
on the data on geological and geophysical materials, satellite images, and field work. We
defined high-priority and low-priority territories. Areas for initial investigations using
satellite images, gas sampling (hydrogen, helium, methane, etc.), primary geophysical
surveys (with evaluation of intermediate reservoirs and cap rocks) were identified. The
primary results can be used to plan pilot shallow drilling and wells sampling. The areas for
priority deeper drilling and sampling are selected by the sum of results obtained and data
comparison. The paper presents the results obtained 30 km east of Kyiv as an example
of field assessment of H, degassing in a local depression. The results show that hydrogen
concentrations at depths of 0.45 to 1.5 m are near zero outside the local depression. The
maximum values of H, concentration (up to 3300 ppm 1.5 m deep) are characteristic of
the point inside the depression.

Key words: deep geological hydrogen, hydrocarbons, ring structures, rift, Sribne struc-
ture, hydrogen degassing, hydrogen deposits.

* The article is based on a report that was adopted and presented at I Natural Hydrogen Worldwide Summit
(H-NAT 2021) in Paris (France) on June 2, 2021.
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Introduction. In this paper, using the ex-
ample of the Dnieper-Donets Depression,
(DDD), located in the southern part of the
East European Platform and originated and
developed in the Proterozoic and early Paleo-
zoic as a typical rift, we would like to show the
promise of such structures to discover elevat-
ed concentrations of native hydrogen (Fig. 1).

Although in the former USSR, geological
hydrogen has been studied in various struc-
tures, at various depths, and of various gene-
sis for a long time, and was first summarized in
the English-language publication [Zgonnik,
2020], the most thorough studies of hydrogen
in the Earth interior of individual regions and
specific genetic types have been done in re-
cent decades [Shestopalov, 2020].

Currently, two groups of hypotheses for
the origin of hydrogen in the Earth's interior
are considered in the world: the generation of
secondary hydrogen in the Earth's crust and
upper mantle, and the presence of primary
hydrogen, which is initially concentrated in
the core and lower mantle. The occurrence of
secondary hydrogen is confirmed by numer-
ous results of theoretical, field and experi-
mental studies [Moody, 1976; Neal, Stanger,
1983; Vovk, 1987; Kelley et al., 2001; Klein et
al., 2009; McCollom, Bach, 2009; Malvoisin
etal., 2012; Sherwood Lollar et al., 2014; Mc-
Collom et al., 2016; Tian et al., 2016; Warr et
al., 2019; Donze et al., 2020 etc.]. In particu-
lar, a large number of papers have shown that
hydrogen can be generated by water inter-
action with minerals in mafic and ultramafic
rocks (including serpentinisation of olivine)
as well as by magmatic processes altering the
upper mantle and crustal rocks [Sleep et al.,
2004; Proskurowski et al., 2000; Seyfried et
al., 2007; McCollom, Bach, 2009; Russel et al.,
2010; Portnov, 2010; Belov, 2011; Hellevang et
al., 2011; Mayhew et al., 2013; Sramek, 2013;
McCollom, Seewald, 2013; Wang et al., 2014;
Holm et al., 2015; Konn et al., 2015; Worman
et al., 2016; Canovas et al., 2017, Huang et
al., 2017, Malvoisin et al., 2017; Klein et al.,
2019; Leong, 2020 etc.]. Another hypothesis,
very common and highlighted in the scien-
tific literature, is the formation of hydrogen
by water radiolysis [Vovk, 1987; Dey et al.,
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1990; Lin et al., 2005; Blair, 2007; Sherwood
Lollar et al., 2014; Turkeet al., 2015; Dzaugis et
al., 2016; Parnell, 2017, Warr et al., 2019 etc.].
Hydrolysis of minerals is also considered a
source of hydrogen [Molchanov, 1981; Sher-
wood Lollar et al., 2014; Warr et al., 2019 etc.].
The possibility of biological generation and
consumption of hydrogen [Chapelle et al.,
2002; Takai et al., 2004; Lin et al., 2005; Rus-
sel etal., 2010; Parkes et al., 2011; McCollom,
Seewald, 2013; Sukhanova et al., 2013; Poly-
anskaya, 2014; Wang et al., 2014; Konn et al.,
2015; Chakmazyan, 2016; Dzaugis et al., 2016;
Parnell, 2017 etc.] as well as its migration and
formation in fault zones is widely considered
[Wakita et al., 1980; Sugisaki et al., 1980;
Jones, Pirkle, 1981; Ware et al., 1984; Sato et
al., 1986; Su et al., 1992; Zhou et al., 2010 etc.].

The assumed occurrence of primary hy-
drogen was substantiated in a number of
theoretical studies [Kronig et al.,1946; Ste-
venson, 1977; Larin, 1993, 2005; Semenenko,
1990; Marakushev, 1999; Rumyantsev, 2016
etc.], and was supported by specific studies
of manifestations of degassing and migration
of primary hydrogen [Letnikov, 2001, 2015; Sy-
vorotkin, 2002; Gilat, Vol, 2005, 2012; Walshe,
2006; Gufeld, 2012, 2013; Murphy, 2016; Ikuta
et al., 2019 etc.]. In particular, the results ob-
tained by our research group [Shestopalov,
Koliabinag, 2019; Shestopalov et al., 2021], in-
dicate the theoretical possibility of hydrogen
penetration into olivine-bearing rocks from
beneath (coming from the mantle), followed
by formation of water and the initiation of
serpentinization with additional hydrogen
release. Based on the results obtained, ser-
pentinization of olivine with hydrogen release,
determined previously in many studies, can be
considered the second phase of the whole pro-
cess. The first phase consists of deep hydrogen
penetration into olivine and water formation.

In support of this version of hydrogen
primary generation, we provide the results
of the application of seismic tomography to
study processes in the mantle. According to
the developed method for solving the inverse
multidimensional problem of seismic kine-
matics, a three-dimensional velocity model
of the mantle was obtained (Fig. 2). The re-
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Fig. 1. Map and geological section of the Dnieper-Donets Aulacogen: 1 — volcanogenic formations, 2 — salts,

3 — Precambrian basement.
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Fig. 2. Mantle plumes (V-O) and mantle superdeep fluid
flows (f9, 2) from the three-dimensional P-velocity mod-
el of the mantle to a depth of 1700 km. Ch - Chernihiv
block of the Dnieper Donets Rift.
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Fig. 3. Mantle plumes and superdeep mantle fluid
flows from the three-dimensional P-velocity model
of the mantle: I — plumes (V-O — Volyn-Orsha, N-A
— North-Azov); 2 — superdeep fluid flows (f1-f12).
Dnieper-Donets Rift is shown in yellow, the modelling
profile (see Fig. 2) — in green.

vealed location of zones of superdeep fluid
activation in the mantle indicates their re-
lationship with the existence of oil-and-gas
and probably hydrogen accumulations in the
Dnieper-Donets Depression. Dr. Tatiana Ts-
vetkova and her colleagues [Tsvetkova et al.,
2017, 2020] have shown that not only plumes
but also individual upward flows of deep fluid
could be distinguished in the mantle beneath
the platform. In particular, the Volyn-Orsha
plume and four fluid flows (f2, {3, {4, {12) were
distinguished in the vicinity of the Dnieper-
Donets Rift (Fig. 3).
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Fig. 4. Scheme of fault tectonics of the consolidated crust within the Dnieper-Donets Aulacogene [Modified from
Starostenko et al., 2015] and location of ring structures within the Dnieper-Donets Rift: 1 — rift boundary; 2 —
faults; 3 — ring structures (letters in squares) (Ch — Chernihiv, Ich — Ichnyanska, Sr — Sribne, P — Poltava, Or
— Orchitska, K — Komishevahska, B — Bakhmutska); ring structures of the northern near-edge part [Modified
from Pashova et al., 2013] (I — Zagorevska, Il — Dmytrivska, Il — Romenska, IV — Synyavska, V — Parkhomen-

ska, VI — Valkivska, VII — Brigadyrivska).

Along with the diffusive spreading of hy-
drogen in the rock mass, a relatively anoma-
lous, often streamline migration of hydrogen
in fault zones and fractures is detected. This
fault-directed pathway of anomalous hydro-
gen migration, regardless of its origin, is the
migration path of maximum concentration
and density of the H, fluid.

Results and discussion. Within the
Dnieper-Donets Depression, the geological-
geophysical methods distinguish a significant
number of deep faults and ring structures of
volcanogenic and explosive origin, which are
of interest to discover the increased hydrogen
accumulations. Possible locations of the most
promising zones of hydrogen concentration
in continental platform conditions are con-
fined to faults in rift systems and their nearest
fringe, as well as to explosion and volcano-
genic ring structures with signs of modern
activation (Fig. 4). The prospectivity of such
area is determined by research and analysis
of a set of geophysical characteristics (ther-
mal, seismic, gravity, electrical conductivity,
magnetic) and the corresponding geological
and hydrogeological parameters.

Among them, we singled out the most
studied Sribne ring structure [Lukin, Shes-
topalov, 2021]. A large number of hydrocar-
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bon fields have been explored and exploited
within it, and we have outlined areas that are
promising for the study of hydrogen (Fig. 5).

Many hydrocarbon fields have been ex-
plored near and within the Sribne ring struc-
ture, which is an explosive ring structure of
ancient origin that is periodically activated
even in the modern period.

The partially detected and supposed pul-
satile nature of hydrogen degassing causes
intermediate temporary accumulation of hy-
drogen in formations covered with low-per-
meable cap rocks, which impede hydrogen
degassing, though cannot fully prevent it.
Apart from dense igneous rocks (like doler-
ites in Mali), such low-permeable cap rocks
may be formed by thick beds of rock salt at
depths of 1—2 km, hydrophilic clay, and in-
trusive rocks not subjected to metamorphism,
etc.

Understanding of the hydrocarbon fields
formation and established modern recharging
of many of them suggest that their occurrence
and maintenance of the certain reserve level
is associated with modern activation process-
es, characterised by intensive migration of hy-
drogen, which determines the hydrogenation
of carbonaceous components. Therefore, oil
and gas wells contain the residual hydrogen
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Fig. 5. Sribne ring structure and the areas identified as promising for studying the potential of hydrogen degas-
sing: 1 — salt intrusive; 2— hydrocarbon deposits; 3 — absolute levels of the base of the Carboniferous (carbonic)

sediments; 4 — sites of high-priority investigation.

unconsumed in hydrocarbon formation. How-
ever, besides zones of hydrocarbon accumu-
lation and hydrogen consumption for their
formation, there may exist zones with condi-
tions of minimising the carbon concentration
in geological structure and, consequently,
increasing the concentration of uninvolved
hydrogen. To select areas located between or
beyond hydrocarbon fields (both well-known,
as well as not yet discovered), the analysis of
local depressions distribution should be used,
in which anomalies of hydrogen concentra-
tions are identified by subsoil measurements
(see [Larin et al., 2015; Zgonnik et al., 2015,
etc.]).

In the Dnieper-Donets Depression, a vari-
ety of local depressions have been decoded
from satellite images. The depressions that
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form well-defined linear chains and ring
structures indicating different stages of de-
gassing are well distinguished among them
(Fig. 6).

As an example of field work to assess H,
degassing in a local depression, we present
the results obtained 30 km east of Kyiv. The
graph clearly shows that outside the local de-
pression, hydrogen concentrations at depths
of 0.45 to 1.5 m are close to zero. The maxi-
mum values of the H, concentration are typi-
cal for point 5 near the edge of the depression
and they reach 3300 ppm at the depth of 1.5m
(Fig. ).

The space images were used to identify and
quantify the local depressions of the Dnieper-
Donets Aulacogene (Fig. 8). About 400,000
local depressions were identified, clustering
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Fig. 6. Variety of local depressions within the Dnieper-Donets Aulacogene.

into linearly elongated lines and spots (shown
in white in the Fig. 8). The thickening maxima
of these depressions form linearly elongated
lineaments (shown in red in the Fig. 8), which
coincide well with modern geodynamic areas
and some faults identified by other methods.
These and other results indicate a clear link-
age of local depressions distribution maxima
to the fault zones of recent activation, to the
areas of highly fractured hard rocks, and to
zones of loose rocks decompression.

The clusters of local depressions are mostly
located outside the contours of hydrocarbon
fields. Most of local depressions are located
in the zone of the Southern Near-Edge Fault
and the southern slope of the basement. No
hydrocarbon fields are discovered in this area.
Local depressions are associated with main
geodynamic zones and, occasionally, with lo-
cal fracturing of sedimentary rocks in these
zones. Individual measurements of subsoil

hydrogen in these depressions show values
of up to 11800 ppm. Presumably, the condi-
tions within the area of Southern Near-Edge
Fault and the southern slope of the basement
are quite similar in setting to those in Mali.
In Mali the hydrogen field is located in the
near-slope part of the basement, while in
DDD, many local depressions resulted from
degassing are concentrated in the southern
near-slope part of the basement. The main
oil-and-gas bearing region is located to the
north of Malj, in the deeper part of the trough,
while in DDD it is located north of the above-
mentioned local depressions, in the central
part of the graben.

Noteworthy results were obtained in the
area of the Northern Near-edge Fault of the
mantle origin within the Dnieper-Donets Gra-
ben (Fig. 9). A large number of hydrocarbon
fields are concentrated near this fault (marked
in yellow on the Fig. 9). Relatively maximum
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Fig. 7. Results of H, degassing measurements
in a local depression 30 km east of Kyiv.
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concentrations of local depressions (marked
in red on the Fig. 9) allow us to assume the
predominant concentration of molecular H,
clusters outside the hydrocarbon clusters,
which are the product of the hydrogen influ-
encing the carbonaceous components of the
geological environment.

There are no hydrocarbons in the zone of
the Southern Near-Edge Fault (see Fig. 6),
but this area, including the southern slope
of the Dnieper-Donets Depression, contains

«| Fig. 8. Spread of local depressions in the Dnieper-
Donets Aulakogene: I —shades of white — the rela-
tive density of local depressions per km?% 2— linea-
ments at the maximum density of local depressions;

3 — schematic position of the near-edge faults (I
— Northern, II — Southern).
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Fig. 10. Areas for further more detailed work: I —ring structures; 2 —rift boundary; 3— areas for further studies,
based on geophysical data; 4 — first priority areas for studies; 5 — first priority sites for studies.

the greatest density of local depressions. The
result can be interpreted as evidence of sig-
nificant upward degassing in this area.

Based on the results of the study of geolog-
ical and geophysical materials, space images
and field work, the territories for further more
detailed work were allocated within (Fig. 10):

— Sribne and other ring structures,

— Southern Near-Edge Fault,

10

— Northern Near-Edge Fault.

In this case, the areas for the first-priority
study (highlighted in red) and for second-
priority study were identified. Within these
areas sites were indicated (red dots) for ini-
tial investigation using satellite images, gas
sampling (hydrogen, helium, methane, etc.),
primary geophysical surveys, with evaluation
of intermediate reservoirs and cap rocks. And
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their results can be used to carry out shallow
test drilling and sampling. According to the
results obtained and data comparison, the
sites for priority drilling and sampling to a
greater depth will be selected.

Conclusions. Selection of preferred areas
for detailed investigation should be based on
a comprehensive analysis of available geo-
physical data, study of the geological section
with the identification of potential reservoirs
and possible low-permeable cap rocks, per-
forming certain types of geophysical stud-
ies to specify geophysical characteristics,
detailed interpretation of space images to
study the features of local depressions and
their clusters as well as gas geochemical stud-
ies. Based on results of all investigations the
most promising areas are selected, as well as a
scope of detailed geological-geophysical and
gas-geochemical investigations determined.
Upon analysis of all materials obtained, sites
for exploratory drilling are selected and tech-
nical parameters specified.

The following factors provide confidence in
the success of the exploration of the hydrogen
reservoirs in the Dnieper-Donets Depression:

1. Rift systems in the platforms are charac-
terized by deep activation of the geological
environment within the Earth crust and up-
per mantle with active spreading of volcano-
genic explosive ring structures originated in
the Earth's deep interior under the action of
fluids.

2. Rift systems are characterized by the de-
velopment of faults originated in the mantle,
often under tension stress, which have been
active for a long geological time.

3. The high concentration of hydrocar-
bon fields in the Dnieper-Donets Rift (over
200 proven fields and significant prospects
for their increase) indicates a considerable
opening of the Earth's deep interior, which
facilitates the upward migration of fluids.

4. Hydrocarbon fields within the rift show
elevated helium concentrations (total and
He,/He, ratio), which also indicate the ac-
tive connection of sedimentary cover with the
Earth's deep interior (lower crust and upper
mantle).

5. Geophysical surveys allow identifying
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areas of high electrical conductivity, thermal
field anomalies (when measuring the con-
vective component in fault zones), relative
minima of the gravity field, etc., indicating
the potential for significant hydrogen accu-
mulations.

6. The investigations of the lower mantle
also indicate the manifestation therein of
deep upward migration of fluids in the zone
of probable influence on the upper mantle
beneath the Dnieper-Donets Aulacogene.

7. Detection from satellite images of local
depressions concentration in the modern re-
lief and finding their connection with faults
indicate the active modern degassing of hy-
drogen.

8. Some wells drilled for hydrocarbon pro-
duction have shown elevated hydrogen con-
centrations (up to 25—40 %).

9. The geological section contains rocks
that can store and transmit hydrogen (reser-
voir rocks) as well as cap rocks that form a
barrier above and partially prevent the free
upward migration of hydrogen, thus contrib-
uting to its temporary accumulation in the
reservoir rocks.

All this combined presents an optimistic
outlook for the discovery of hydrogen fields
in the Dnieper-Donets Aulacogene.

The arguments for the selection of priority
areas are:

1. The Sribne depression was selected be-
cause it represents deep volcanogenic-explo-
sive ring structure that has manifested acti-
vation at all major stages of its development,
including the modern one.

2. The geology of this area is the most ex-
tensively studied. It is characterized by the
occurrence of a large number of proven hy-
drocarbon fields confined to the Upper Car-
boniferous and Permian deposits and found
at depths ranging from 1.2 to 6.5 kilometers.

3. Locally, the elevated helium concentra-
tions (up to 1.78 wt%) were detected in the
boreholes.

4. Hydrogen degassing is confirmed by a
large number of local depressions related to
disjunctive dislocations.

5. Geological section in this area is char-
acterized by occurrence of reservoir rocks
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and good cap rocks —relatively impermeable
rocks involving salt formations with low per-
meability.

6. The area including the Southern Near-
Edge Fault and the southern slope of the
Dnieper-Donets Depression was selected be-
cause it combines a well-developed network
of deep faults and their intersections with the
highest density of local depressions, their lin-
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Ha npukaapi AHIIPOBCHKO-AOHENBKOTO aBAAKOTeHY, SKUNM 3HAaXOAUTHCI B IiBAEH-
HiMl yacTuHi CXiAHOEBPOIENCHKOI MTAAT(HOPMH, TTOKa3aHa MepPClIeKTUBHICTL BUSIBACHHS
IIPOMHUCAOBUX HAKOIHWYEHb BOAHIO B PUMPTOTEHHUX CTPYKTypax HIAATPOPM. Y MerKax
AHITPOBCHKO-AOHEITBKOI AeIpecii TeoAOTO-re0i3UUHUMU METOAAMU BUAIASIETHCS 3Ha-
YHAa KiABKICTh PO3AOMIB TAMOMHHOTO 3aKAAAEHHS 1 KIABIIEBUX CTPYKTYP BYAKAHOT€HHOTO
i BUOYXOBOTO ITOXOAKEHHS, SIKi € IiIKaBUMHU 3 TOUKHU 30PYy BUSIBACHHS IIIABUIIIEHUX HAKO-
IMYeHb BOAHIO. MOJKAWBI MiCIIsl pO3TalllyBaHHS HaUOIABII TIEPCIeKTUBHUX 30H KOHITEH-
Tparlil BOAHIO B TAQT(POPMHUX YMOBaxX IPUYpPOUeHi A0 PO3AOMIB ¥ pUTOBUX CHUCTEMaX i
1X HaMOAMIKYOTO OTOUEHHS, @ TAKOK A0 BUOYXOBUX i ByAKQHOT€HHUX KiABIIEBUX CTPYK-
TYyp 3 O3HaKaMM Cy4acHOI akTuBizallil. [lepcrieKTUBHICTL palioHy Ha AeTaAbHOMY PiBHI
AOCAIAKEeHb BU3HAUAETHCS, KPiM 3a3Ha4eHOr'0 CTPYKTYPHOI'O CIIiBBIAHONIEHHS, TaKOJK
pe3yAbTaTaMU aHaAi3y KOMIIAEKCY reo(i3smyHNX XapaKTePHUCTUK (TEIAOBUX, CEMCMIUHNX,
rpaBiTaIliiHUX, EAeKTPOIIPOBIAHOCTI, MarHiTHUX) i BIATIOBIAHMX T€OAOTIUHUX i TiApOTeo-
AOTIYHHX TapaMeTpiB. 3@ pe3yAbTaTaMM BHBUEHHS I'€OAOT0-Teo(Di3MUHNX MaTepianis,
KOCMO3HIMKIB i TOABOBUX POOIT BUAIAEHI TEPUTOPIT AAST TPOBEAEHHS TTOAAABITTUX OiABIIT
AEeTaAbHUX POOIT y Meskax CpiOHEHCHKOI i iHIITUX KiABIIeBUX CTPYKTYP, [liBAeHHOTO TpU-
6opToBoro po3aomy, [liBHiUHOTO IPHUOOPTOBOrO PO3AOMY. TaKOK BUAIAEHI TEPUTOPIT AN
IIepIIOYeproBOro BUBUEHHS Ta TEPUTOPIl APYyTOl 4epru. Y Me’kaxX IIUX TepUTOpid ipeH-
THU(IKOBaHI AIATHKU AAS TOYATKOBOTO AOCAIAKEHHS i3 3aCTOCYBAHHSAM KOCMO3HIMKIB,
ra30BOTO BUNIPOOYBaHHA (BOAEHB, TeAil, MeTaH Ta iH.), IepIIoYeproBUX reodi3nyHmx
AOCAIAYKEHbD, 3 OI[iHKOIO IPOMiJKHUX KOAEKTOPIB i HOPiA-TIOKPUIIIOK. 3a 1X pe3yAbTaTaMu
MO>Ke OYTH IPOBeAeHO IPOoOHe HeTANOOKe OypiHHSA i oNpOoOyBaHHSI B CBEPAAOBUHAX. 3a
CYMOIO OTPUMAaHUX PEe3yAbTaTIB i MOPIBHAHDL AQHUX BUOUPAIOTHCSI AIASTHKU AAS IIEPIIOo-
YeproBoro OiABII TAMOOKOTr0o OypPiHHSA i OIpOoOyBaHHS. K MPUKAAA IIOABOBUX POOIT IO
oLiHII Aera3anii Hy B AOKaABHIN Aelipecii HaBeAeHI pe3yAbTaTH, OTpuMaHi B 30 KM Ha CXip,
Bip KueBa. 3a MekaMu AOKAABHOT AeTTpecili KOHITeHTPaIllil BOAHIO Ha rAndbuHax Bip 0,45 A0
1,5 M 6Am3EKi A0 0. MakcuManbHi 3HaYeHHsa KoHeHTpanil H, (a0 3500 ppm Ha ranOuni
1,5 M) XapaKTepHi AAS TOUKY, 1110 3HAXOAUTHCS TOOAN3Y Kpalo Aelpecii.

KAro4oBi croBa: TAMOMHHUY BOAEHB, BYTAEBOAHI, KiAbIleBi cTpykTypH, pudt, Cpid-
HeHCBbKa CTPYKTYPQ, Aerazallisg BOAHIO, POAOBUIIA BOAHIO.

IlepcneKTUBBI MOMCKA BOAOPOAHBIX MECTOPOKAEHUHN
B PU(PTOreHHBIX CTPYKTypPax naargopm

(Ha npuMepe AHENpoBCKO-AOHEIKOTr0 aBAAKOIreHa)
B. M. HIeCTOHaAOBl’Z, A. E. AYKPIHZ, B. I. CT&pOCTeHKO3, A. H. HOHOMapeHKO4,
T. A. I_[BeTKOBa3, u. A. K0A5161/1Ha2, A. H. MaKapeHKol, O. B. YceHK03, A.A. PYAB5,
A. OHoan/IeHK06, B. IO. CaHprKI/IHl, P. BapAaHe./l}IH7, 2021

'Hayumo-nHKeHepHbIH IEHTP PAAOTHAPOTE05KOAOTHIECKIX IOAMTOHHbIX HCCAEAOBAHME
HAH VYxpaunsl, Kues, Ykpauna
2I/IHCTI/ITYT reonornueckux Hayk HAH Ykpaunsl, Kues, Ykpanna
3I/IHCTI/ITYT reocpusuku uM. C. 1. Cy66otuna HAH Ykpannel, Kues, YkpanHa
4I/IHCTI/ITYT reOXUMUHU, MUHEPAAOTUHU U pypoobpasoBanusa uM. M. I'1. Cemenenko HAH
Ykpaunsl, Kues, YkpauHa
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SI/IHCTI/ITYT MeTtanrodusuku uM. I'. B. KypatomoBa HAH Ykpaunsl, Kues, YkpanHa
GCDOH,A, HAIlMOHAABHOI'O Pa3BUTUSI U MHHOBAUY, Kues, YKkpauHa
7EBpone151CK1/1151 IIEHTP IIO Nlepepaue 3HaHUU M TEXHOAOIUM, bprocceas, beabrusa

Ha npuMepe AHeNpOBCKO-AOHEIIKOTO aBAAKOTeHa, KOTOPHBIU PACIOAOJKEH B FOKHOU
yacTu BocTouno-EBponeiickol naaTgopMel, TOKa3aHa NepCIeKTUBHOCTb OOHAPY >KeHUS
TIPOMBIIIIAEHHBIX CKOTIAEHUHM BOAOPOAA B PU(TOTeHHBIX CTPYKTypax naardopm. B mpeae-
Aax AHETPOBCKO-AOHEIIKOU AETTPECCHUH TEOAOTO-Te0(PN3NIECKUMI METOAAMHU BBIAEASIETCS
3HAYUTEABHOE KOAWYECTBO PA3AOMOB 'AYOMHHOTO 3aA0KEHUSI M KOABIIEBBIX CTPYKTYP
BYAKAQHOTE€HHOTO ¥ B3PBIBHOTO ITPONCXOKAEHUS, IPEACTABASIIONINX MHTEPEC B OTHOIIIE-
HUY 0OHAPY’KEHMS TOBBIIIIEHHBIX CKOTIAEHUY BOAOPOAA. Bo3MOKHOE MeCcTOmoAOKeHe
HanboAee TIePCIEeKTUBHBIX 30H KOHIIEHTPAIIMU BOAOPOAA B TAAT(POPMEHHBIX YCAOBUSIX
IPUYPOUYEHO K pa3aoMaM B pUPTOBBIX CUCTEMAX M UX OAVDKAUIINM OKpanHaM, a TakKe
K B3PBIBHBIM ¥ BYAK@HOTEHHBIM KOABIIEBHIM CTPYKTYpPaM C MpU3HAKaMU COBPEMEeHHOMN
akTHUBU3anmMu. [lepcrieKTUBHOCTE palioHa Ha AeTaAbHOM YPOBHE MCCAEAOBAHUMN OIIpEAE-
ASI€TCST, TOMUMO YKa3aHHOTO CTPYKTYPHOTO COOTHOIIIEHNS, TAKKE aHAAM30M KOMIIAEKCa
reopU3NIECKUX XapaKTEPUCTHK (TEIIAOBBIX, CEUICMUYECKHUX, TPABUTAITMOHHBIX, IAEKTPO-
TIPOBOAHOCTH, MarHUTHBIX) U COOTBETCTBYIOIINX IF'€OAOTMIECKUX ¥ TUAPOTEOAOTHIECKUX
mmapamMeTpoB. [1o pe3yabTaTaM M3y4eHUsI TeOAOT0-Te0(PU3NIECKUX MaTePUAAOB, KOCMO-
CHUMKOB U TTIOAEBBIX PaOOT BEIAEAEHBI TEPPUTOPUY AN TPOBEAECHUS AAABHEHTIIIX OoAee
AETAABHBIX paboT B Ipeperax CpeOHEHCKOU U APYTUX KOABIIEBHIX CTPYKTYP, FO>XKHOTO
IpuOOPTOBOTO pa3aoMa, CeBepHOTro MpUOOPTOBOTO pa3AoMa. TakyKe BEIAEAEHBI TEPPUTO-
PUU AAST TIEPBOOYEPEAHOTO M3YUEeHUS U TEPPUTOPUN BTOPOU ouepear. B mpeaeaax aTux
TEPPUTOPUU MACHTUMUITMPOBAHBI YIAaCTKHM AAST HAYAABHOTO MCCAEAOBAHUS C TpUMeEHe-
HMEeM KOCMOCHUMKOB, Ta30BOTO OITPOOOBAHUS (BOAOPOA, TEAWH, METaH U AP.), IEPBOOYe-
PEAHBIX TeO(PU3NIECKUX MCCAEAOBAHUMY, C OIEHKOW IMPOMEKYTOYHBIX KOAAEKTOPOB 1
MOPOA-TIOKPHIIEeK. [To uX pe3yAbTaTaM MOJKET OBITH IPOBEAEHO IIPOOHOEe HErAyOOoKoe
OypeHUe u onpoOOBaHUe B CKBaXXMHAaX. [I0 cyMMe IIOAYYEeHHBIX Pe3yAbBTATOB M CPaB-
HeHUM AQHHBIX BEIOMPAIOTCSA YUaCTKU AN IEPBOOYEPEAHOTO DOAee TAYOOKOTO OypeHUs
1 onpoboBaHus. B KayecTBe mpuMepa IOAEBLIX PabOT IO OLeHKe Aerasanuu H, B Ao-
KaAbHOU AETTPEeCCHUU TIPUBEAEHBI Pe3YABTATHI, ToAydeHHBIe B 30 KM BocTouHee Kuesa.
3a npeperaMy AOKaAbHOU AeNIPEeCCUM KOHIIEeHTPAIuM BOAOPOAA Ha rayouHax ot 0,45 oo
1,5 M 6am3Kku K 0. MakcuMaabHBIe 3HaYeHHs KoHneHTpanuu Hy (a0 3500 ppm Ha rayOune
1,5 ) XxapaKTepHEI AT TOUKH, HAXOAAIENCS B AeIIPECCHUU.

KAaroueBbie cA0OBa: TAYOMHHBIN BOAOPOA, YTAEBOAOPOABL, KOABIIEBEIE CTPYKTYPHI, PUPT,
CpebHeHCKasa CTPYKTypa, Aera3alys BOAOPOAQ, MECTOPOKAEHUS BOAOPOAA.
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