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Significant volumes of produced water in oil and gas
fields are increasingly attracting attention. Recently,
scientists and industrial organizations of oil and gas are
implementing ideas about the industrial use of produced
water. The produced water is highly mineralized brines. Its
composition is rich in such valuable chemical elements as
iodine, bromine, boron, lithium, strontium, magnesium,
potassium and others. Table 1 shows the components and
their minimum conditions, which with existing
technologies can be extracted from the produced water.

In order for produced (PW) to have a positive economic effect during the development of oil and gas
deposits, it is advisable to use it as hydromineral raw material. Appropriate substantiation of PW is carried
out according to the following criteria:

- Staged development of the field (according to the water cut);

- Geochemical features of formation or produced waters;

- Compliance of PW with technological requirements.
We conducted such an analysis on the prospects of using PW as hydromineral raw material, for example,
Lelyakivskoye field.

The field has been in operation for over 50 years and according to the flood rate, today it belongs to the
fourth stage. This is confirmed by the graph (Fig. 1), which is based on observations of the Water cut of the
extracted fluid.

The Water cut in extracted products at this field is approximately 96%. This indicates that one volume unit

of oil produces 24 volume units of PW. Given that the Lelyakivskoye field produces about 150 tons of oil

per day, it produces about 4445,0 m3 of PW.

The next indicator that was analyzed at this field is the geochemical characteristics of formation waters. The
analysis was conducted on the basis of initial information for the period 1964–2017, which is contained in
stock sources and in the authors' research. During the study, the average contents of chemical components in
the field were determined (Table 2), and the dynamics of changes in concentrations over time was traced
(Figure 2 and 3).

In order to justify the feasibility of using this PW, it is necessary to emphasize the stability of
concentrations of chemical components. During the analysis, the change in time concentrations of bromine
and magnesium in the formation water of the productive horizon as the main technologically oriented
components was investigated.

Analysis of bromine content. The results indicate that the boron concentration is approximately 223
mg/dm3 and varied between 1963 and 2017 within 13%. The dynamics of changes in concentrations are
shown in Figure 2.

Analysis of magnesium content. It is established that the concentration of magnesium in the period 1963–
2017 has an average value of 1669.3 mg/dm3, the minimum recorded value is 851.0 mg/dm3, and the
maximum is 2675 mg/dm3. Due to the minimum technical concentration of 500 mg/ dm3, industrial
production of magnesium will be possible even at its minimum values.

From the above graphs we can conclude that the concentration of components in formation waters is
maintained throughout the life of the field, and the deviation from the average value is within acceptable
limits, which are determined by specific geological and hydrogeological conditions of wells, method of
operation and others.

Other components present in the Lelyakivskoye field behave in the same way as demonstrated. As a result,
we can say that the dynamics of changes in the concentrations of valuable chemical components in PW is
predictable. Therefore, when studying the possibility of using PW as a hydromineral raw material, the issue
of stability of concentrations recedes into the background.

Conclusions

The use of PW in oil and gas fields is an economically promising area of development of the oil
industry. These waters can be considered as hydromineral raw materials. Because their condition
corresponds to existing processing technologies. This study considers an important issue
regarding the dynamics of concentrations of chemical components in PW. This issue has
substantiated on the example of the development of the Lelyakivsky deposit. As during the whole
period of development the concentration of chemical components was within the conditional
norms and had fluctuations within 10 percent.

Table 1

Conditions for hydromineral raw materials

Сomponent Boron Magnesium Lithium Iodine Bromine

Minimum 
condition, 
mg/dm3

10 500 10 10 200

Hydromineral raw materials

Like lithium chloride and 
others

1. Additional profit of mining 
companies

2. Rational use of resources

3. Ecology management

Produced water as a hydromineral raw material

Figure 1. The graph of the Water cut in extracted fluid at Lelyakivske field

Table 2
Concentration of components in the PW at the Lelekivskoye field

Сomponent
Mineraliz

. 
Sodium Magnesium Chlorine Boron Iodine Bromine Lithium Strontium

Concentration,
mg/dm3

157307 52014,9 1614,7 95708,7 11,8 9,6 213,4 9,5 159,1

Minimum
condition, mg/dm3 500 10 10 200 10

Figure 2. Graph of changes in bromine concentrations 
at the Lelyakivske field

Figure 3. Graph of changes in magnesium 
concentrations at the Lelyakivske field

𝑊𝑐𝑢𝑡 =
𝑄𝑓𝑙 − 𝑄𝑜𝑖𝑙

𝑄𝑓𝑙
 

Wcut – water cut
Qfl – the total volume of extracted 
fluid
Qoil – the volume of extracted oil/gas


