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Possiibillities of extracting the mineral content of groundwaters - I.

The first study aimed at identifying the association of
potential elements suitable for extraction from
groundwaters in Slovakia was prepared by
hydrogeochemists of the State Geological Institute
Dionyz Stur - Dus$an Bodi$ & Kamil Lopasovsky
(1996).
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In the study, they state that it is only of an introductory nature and, in case of
interest, it must be elaborated in more detail from the point of view of the category
of conditions. From the mentioned categories, they determined 4 basic levels,
which are decisive in extracting elements from groundwater.
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Possibilities of extracting the mineral content of groundwaters - II.

From the geochemical perspective of their extraction, the ability to concentrate
individual elements in groundwater, whether from the rocks of the earth's crust or ocean
water, currently or in the past during marine transgressions, results, while they could be
preserved in hydrogeologically closed structures.

The content ratio of elements in groundwater and rocks (Table 1) roughly documents the
ability of individual elements to concentrate in groundwaters. The elements with the
highest value of this ratio also benefit from the waters to the greatest extent. From the
point of view of the exploitation of these elements, their maximum concentration, or
even concentration as such, only one of the factors. It only points to the potential
possibility of their extraction from groundwater.

In the conditions of the Western Carpathians in Slovakia (Figure 1), based on existing
knowledge, the following elements are potential for extraction from groundwater:
lithium (>10 mg.l"), strontium (>200 mg.l"), iodine (> 18 mg.I), bromine (> 130 mg.I),
boron ( > 130 mg.I") and copper (> 100 mg.I).
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Figure 1 Schematic map potential sources of extracting elements from groundwater
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Possibilities of extracting the mineral content of groundwaters - Il

An overview of the content of elements in the rocks of the earth's crust,

Element

Li
Na

Rb
Cs
Mg
Ca
Sr
Cu

Cl
Br

As

Mean
content in
rocks

(ppm)

32

25 000
25 000
150
3,7

18 700
29 600
340
47

47

12

170
2,1

0,4

1,7

1,3

Table 1

Max. content in Content in Groundwater/

groundwaters

(mg.IY)
700
160 000
60 000
960
25
110 000
205 000
10 000
46 500
100
23 000
400 000
17 500
1400
905
56

ocean
water

(mg.I1)
0,2
10 500
380
0,12
0,0005
1350
400
8
0,003
0,003
4,6
19 000
65
0,06
0,003
0,0001

rock

21,9
6,4
2,4
6,4

6,75
5,9
6.9

29,4

989,4
40
1916
2353
8333
3500
532,4
43

In ocean water (average composition of
ocean water)

and from the maximum content of
elements in groundwater results in very

Interesting conclusions  for the
geochemical perspective of their
extraction from groundwater (Table 1).

By the geochemical perspective we
mean the ability the concentration of
individual elements in groundwater
from the rocks of the earth's crust or
ocean water in the present or in the
past during marine transgressions,
which caused their preservation in
hydrogeologically closed structures
until today.
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Possibilities of extracting the mineral content of groundwaters - IV.

The categories of conditions for extracting potential elements from groundwaters
were defined in the following points:

e - groundwater reserves,

- technological possibilities of obtaining them,

- complexity of extracting elements (exploitation of several elements with the
simultaneous use of geothermal energy and gases).

- the world economy and the price of individual elements,

« - comparing the price of an element when it is extracted from rocks and
groundwaters,

- costs associated with environmental impact extraction of elements from
groundwaters (waste disposal products). ‘

Basic levels decisive in the extraction of elements from groundwater
« physicochemical and geochemical properties of elements

« technology + economy « ecology
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Groundwaters of the Western Carpathians potentially from the point of view
extracting - Lj.

The subject of the study was the following types of groundwater (Li — grounwater: 1
— 700 pg.Ib):

a) mineral waters of the Western Carpathians (> 10 mg.l"}, Twater < 20 °C) —
Cigelka, Bardejov.

b) geothermal waters bound to Mesozoic carbonates and Neogene of the Western
Carpathians (> 10 mg.It, Twater > 20 °C) - Sobrance, Oravska Polhora,

Marcelova,

c) secondary brine obtained during salt extraction in PreSov — Solivar (> 320 mg.I

1).
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Geochemical Atlas of Slovakia, part I: Groundwater

~» Mapa: | Litium (Li) v | PDF
Li - concentration [ug/1] y
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Schematic map potential sources of extracting elements from geothermal waters

S http://apl.geclogy.sk/atiasge/
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Groundwaters of the Western Carpathians potentially from the point of view
extracting — mineral waters with L.

=

Mineral waters of the Western Carpathians in Slovakia

Cigelka:

TDS: 30 g.I%

Twater: 7 - 12 °C
Na-HCO3-Cl

Source of healing water

Bardejov:

TDS: 10 g.I't

Twater: 10 — 15 °C
Source of healing water




Groundwaters of the Western Carpathians potentially from the point of view
extracting — geothermal waters with LJ.

Geothermal waters - Mesozoic carbonates, Paleogene and Neogene sediments of
the Western Carpathians (Li > 10 mg.I-*, Twater > 20 °C):

Oravska Polhora — FPJ-1 (Pq),
TDS: 20 g.I'1, Twater: 18 =35 °C, Li =31 mg.I*
Na-Cl, Depth = 2417 m

Sobrance (N/Mz)
TDS: 10 g.It

Twater; 33 °C ===
Li = 10 mg.I%, Na-Cl,

Sources of healing water Sources of healing water l

Marcelova (Mz),

TDS: 90 g.I't

Twater: 65 °C

Li = 51 mg.I%, Na-Cl

Borehole with depth

1620 m is closed of cementation.

——
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Groundwaters of the Western Carpathians potentially ﬁpm the poiint of view
extracting — geothermal waters with LJ.
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Groundwaters of the Western Carpathians potentially from the point of view
extracting — secondary brine obtained during salt extraction.
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Groundwaters of the Western Carpathians potentially from the point of view
extracting — secondary brine obtair'r_red during sallt e_xtracﬁon.

Presov- Solivar/ shaft Leopold
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Groundwaters of the Western Carpathians potentially from the point of view
extracting — secondary brine obtained during salt extraction.

Presov- Solivar/ shaft Leopold
Evaporation of brine and its storage.

Evaporation basin Storage of salt
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Conclusion

Groundwater suitable for the extraction of elements can be defined as water containing
such an amount of elements that ensures their profitable production in specific
hydrogeological conditions at a given technological level.

From the point of view of the exploitation of these elements, their maximum
concentration, or concentration at all, just one of the factors. They only point to their
potential for extraction from groundwater.

In the conditions of the Western Carpathians in Slovakia, based on existing knowledge,
the following elements are potential for extraction from natural waters: lithium,
strontium, iodine, bromine, boron and copper.

The mentioned selection of elements was made on the basis of geographical, geological
and geochemical criteria and conditions. It follows that the potential contents have a
rather local meaning, primarily because of their limited amount. We can partially
eliminate the mentioned limitation by primarily using the heat of geothermal water and
subsequently several elements.
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M Presov - Solivar

—————

Thank you for attention.
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