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SUMMARY

The thesis presents a brief description of projects for Uruguay territory surveying in the
reconnaissance mode in order to identify promising areas and sites for natural hydrogen
detailed prospecting. Prepared project of reconnaissance survey of Uruguay territory can be
quickly implemented with using the mobile and low-cost technology, that include modified
methods of frequency-resonance processing and decoding of satellite and photo images,
vertical electric-resonance sounding of a cross-section. For this project implementation, the
satellite image of Uruguay territory is divided into separate blocks. During frequency-
resonance processing of each fragment of the Uruguay territory image for natural hydrogen
searching, a limited set of instrumental measurements of the following nature may be
performed separately: a) procedure for recording signals (responses) at frequencies of 6th
group of igneous rocks (basalts); b) procedure for determining depth of basalt volcano root
(in case of fixing responses from surface at basalt frequencies); c) procedures for fixing
signals at frequencies of hydrogen, phosphorus (red) and hydrogen bacteria; d) instrumental
measurements to confirm (or establish absence) of hydrogen migration into atmosphere. The
expediency of implementing the listed set of instrumental measurement procedures during the
survey is due to results of direct-prospecting methods testing in various regions of globe.
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Introduction

In 2019-2023 in various regions of the globe, a significant number of experimental research has been
carried out in order to test frequency-resonance methods of satellite images and photographs
processing and decoding (Yakymchuk et al., 2019), as well as to develop and improve methodology
of their practical application during the geological exploration problems of various nature solving. In
the course of experimental works, the possibility of targeted use of mobile direct-prospecting
technology was additionally studied for detecting and localizing hydrogen accumulations in areas of
visible hydrogen degassing and assessing (determining) the depths (intervals) of their occurrence, as
well as an integral assessment of the prospects for detecting hydrogen deposits within local areas and
large prospecting blocks. At present, the problem of searching for accumulations of natural hydrogen
and organizing its production is quite relevant due to the intention of the world community to switch
in the near future to carbon-free energy, in which an important place is given to hydrogen, the
environmentally friendly fuel of the future. This thesis presents materials of additional experimental
works on the hydrogen problem on Uruguay territory.

Methods of research

Experimental reconnaissance studies are carried out using low-cost direct-prospecting technology,
including modified methods of frequency-resonance processing and decoding of satellite images and
photographs, vertical electric-resonance sounding (scanning) of the cross-section and the method of
integral assessment of the prospects for oil and gas (ore) potential of large prospecting blocks and
local areas (Yakymchuk et al., 2019). The developed methods are based on the standing electric
waves, discovered by Nikola Tesla in 1899 in the deep horizons of the Earth. In modified versions of
the methods of frequency-resonance processing of satellite images and photographs, as well as
vertical sounding (scanning) of the cross-section, existing databases (sets, collections) of sedimentary,
metamorphic and igneous rocks (http://rockref.vsegei.ru/petro/), minerals and chemical elements are
used. The peculiarities and potentialities of the methods used, as well as the technique of instrumental
measurements carrying out, are described in (Yakymchuk and Korchagin, 2019; 2020; 2021).

Results of experimental studies

Uruguay Offshore Green Hydrogen Project (H2U Offshore). In 2023 ANCAP is planning to tender
offshore areas for energy companies to carry out feasibility studies and potential installation of
infrastructure to produce H2 from offshore renewable energy, at their own cost and risk entirely.

A brief description of the developed project is given in the presentation (Romeu, 2023). Figure 1
shows the images from this presentation, which show the position of the blocks (licensed areas)
offered to potential investors for the construction of technological complexes for the green hydrogen

Figure 1 Position of licensed blocks for green hydrogen production using renewable energy sources
(Romeu, 2023).
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The technological complexes (installations) that need to be built onshore or offshore for the of green
hydrogen production using the developed technology of water electrolysis is described in (Source...).
It follows from the presentation (Romeu, 2023) that the practical implementation of projects for the
green hydrogen production on the Uruguay offshore requires significant financial and time costs.
We add to the above that information about this project served as one of the additional reasons for
conducting additional experimental work of reconnaissance nature on the territory of Uruguay in
order to discover areas and blocks that are promising for the natural hydrogen detailed exploration.
Project of Uruguay territory reconnaissance survey for hydrogen searching. The results of
approbation and practical application of the direct-prospecting technology of satellite images and
photographs frequency-resonance processing allow us to reasonably conclude that their targeted use
in the search and exploration of hydrocarbons and hydrogen deposits can significantly speed up and
optimize the exploration process. Promptly carried out reconnaissance surveys of the territories of
large blocks in various regions of the world (in Uruguay, including) can be considered as additional
confirmation of the potential capabilities of mobile direct-prospecting technology. On the other hand,
the results of the survey of large blocks indicate the potential possibility of a reconnaissance survey of
the entire Uruguay territory in order to identify the most promising areas (blocks) for hydrocarbons
and hydrogen detailed exploration.
For the practical implementation of this project, the satellite image of Uruguay territory may be
divided into separate blocks, the processing of which will be carried out separately. One of possible
options for dividing a satellite image of Uruguay territory into separate fragments is shown in Fig. 2.
Thls 1mage w1th rectangular contours shows 108 local fragments (blocks) for processing.

' ) ‘ " During frequency-resonance processing of each
' fragment of the Uruguay territory image in the
reconnaissance mode for natural hydrogen
searching, a limited set of instrumental
measurements of the following nature may be
performed separately: a) procedure for
recording signals (responses) at frequencies of
the 6th group of igneous rocks (basalts); b) the
procedure for determining the depth of basalt
volcano root (in the case of fixing responses
from the surface at basalt frequencies); c)
procedures for fixing signals (responses) at the
frequencies of hydrogen, phosphorus (red) and hydrogen bacteria; d) instrumental measurements to
confirm (or establish absence) of hydrogen migration into atmosphere.
The expediency of implementing the listed set of instrumental measurement procedures during the
survey is due to results of direct-prospecting methods testing in various regions of globe. The
materials of numerous studies allow us to state following: a) responses at hydrogen frequencies are
recorded almost everywhere during instrumental measurements in the contours of basalt volcanic
complexes; b) red phosphorus is almost always present in basalt volcanoes; c¢) hydrogen bacteria
create their colonies in upper part of cross-section in areas of hydrogen migration into the atmosphere.
To implement the second stage of the work, one of two conditions was met: within one surveyed
fragment basalt complexes with hydrogen were found and responses were recorded at frequencies of
red phosphorus and hydrogen bacteria. Further continuation of research within local block is possible
only with participation of at least one Uruguay company in the implementation of the "project".
At the second stage of project implementation within local block, studies of the following nature can
be performed: a) the satellite image of the block may be processed in a detailed mode in order to
localize areas (zones) of the basalt volcano’s location and select the most promising for exploratory
wells drilling for hydrogen; b) in the contours of the most promising local zones, a detailed scanning
of cross-section will be performed in order to determine depths and thicknesses of hydrogen
reservoirs in cross-section above basalts, as well as in basalts directly; ¢) within promising local
zones, the depths and thicknesses of reservoirs with living (healing) water may be determined by

gure 2 Satellite image of Uruguay territo
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detailed scanning, and healing properties of living water in identified reservoirs of cross-section may
be also studied.

Based on the results of detailed processing of satellite image of local block, a decision will be made to
drill exploratory wells in the most promising local areas. At the initial stage of drilling, wells can be
designed to study reservoirs with hydrogen in the upper horizons of cross-section. During drilling,
reservoirs with living water can also be studied. Based on the results of the first wells drilling, a
decision can be made on the next stages of research for the further implementation of the “project”.

Approbation of direct-prospecting technology on Uruguay territory. To demonstrate the feasibility
of the practical implementation of the proposed project for deposits of natural hydrogen searching, it
was decided to conduct in accelerated mode the reconnaissance survey for natural hydrogen within
several fragments of Uruguay territory.

The satellite images of four fragments of the Uruguay territory prepared for frequency-resonance
processing in the accelerated mode are shown in Fig. 3 and Fig. 4. During these images processing, a
limited set of instrumental measurements was performed: only responses (signals) were recorded at
the frequencies of basalts, hydrogen, and hydrogen bacteria. At the same time, in order to reduce the
time for instrumental measurements, the procedure for fixing the general (integrated, common) signal

(response) from all search components (basalts, hydrogen, and bacteria) was performed.
B : ‘ p |

0) | T b)

Figure 3 Satellite images of areas in southern Uruguay showing sites of visible hydrogen degassing

a) : Cefiieih. | ;

Figure 4 Satellite images of large blocks of territory in northern Uruguay

When processing satellite images in Fig. 3a, 3b, and 4a, the general (common) signals at the
frequencies of hydrogen, hydrogen bacteria, and the 6th (basalts) group of igneous rocks were
recorded from the 8th, 17th and 7th seconds of measurements, respectively.

At the initial stage of the experiments, when processing the image in Fig. 4b, the responses at the
frequencies of the listed components were not recorded during 90 seconds of measurements.
However, due to the fact that the image in Fig. 4a is a part (fragment) of a larger image in Fig. 4b, it
was decided to increase the measurement time. During repeated (additional) processing of the large
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image in Fig. 4b, the general (common) signals at the frequencies of hydrogen, hydrogen bacteria, and
the 6th (basalt) group of igneous rocks were recorded from the 101-th second of measurements.

It is worth noting that during the frequency-resonance processing of the satellite image in Fig. 1a, the
responses at the frequencies of hydrogen, hydrogen bacteria, and basalts were also not recorded
during 90 seconds of measurements. Using this image, it is also advisable to carry out additional
instrumental measurements using a longer time interval.

Main results and conclusion

The accelerated reconnaissance survey of a small number of sites in Uruguay is, in general, additional
confirmation of the feasibility of detailed prospecting for natural hydrogen in the country conducting.
The implementation of the proposed reconnaissance survey project for the entire Uruguay territory
will make it possible to identify the most promising blocks for detailed exploration.

The materials of instrumental measurements presented above, as well as the results of earlier
experimental works, also allow us to draw generalizing conclusions of the following nature.

1. In blocks and areas where basaltic volcanoes with roots at different depths are located, signals are
almost always recorded from the surface at the frequencies of hydrogen, living water, and phosphorus
(red). Quite often, responses from hydrogen bacteria are also recorded, which create their colonies in
the near-surface part of cross-section in the areas of hydrogen migration into the atmosphere.
Hydrogen bacteria do not produce hydrogen, but use it to maintain the viability of their populations.

2. Responses at hydrogen frequencies are recorded when scanning cross-section with a large step
almost from the upper edges of basaltic volcanoes to their roots.

3. Instrumental measurements indicate that in basaltic volcanoes with roots at depths of 470 km and
723 km on surfaces (boundaries) of 68 km and 69 km, respectively, deep (living) water is synthesized.
Hydrogen-enriched water is healing and can be used for health purposes. It is worth noting once again
that all the surveyed zones and areas of longevity on Earth (Yakymchuk and Korchagin, 2019, Part 2)
are located within (contours) of basalt volcanoes, in which water synthesized at depths of 68 km or 69
km migrates to the surface and is used for water supply and drinking goals.

4. Hydrogen deposits can be formed by basalt volcanoes in capped reservoirs adjacent to basalts. The
local site for hydrogen production in Mali is located outside the contour of a basaltic volcano;
responses from hydrogen were recorded at the location of one of the drilled wells from marls.

5. Formed near basalt volcanoes, as well as above basalts, hydrogen deposits in reservoirs of various
types can be quickly detected and localized during areal prospecting using direct-prospecting methods
(technologies for frequency-resonance processing of satellite images and photographs, including).

The use of direct-prospecting methods (including technologies for frequency-resonance processing of
satellite images and photographs) in combination with traditional geophysical methods will speed up
and optimize the exploration process for natural hydrogen (as well as hydrocarbons) as a whole.
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