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ABSTRACT

The objective of study aims to figure out Various elements and composition of PTE
accumulation by organic matter.

Therefore with qualitative model and analytical methods, then also used historical materialism
method, This study finds out that: The processes of lifetime accumulation of various elements by
biota are so obvious that they have long been widely used in ore prospecting by litho-biochemical
surveys. Grasses in geochemically anomalous areas often accumulate excess amounts of metals.
By ashing them, it is easy to fix not only areal anomalies, but even ore bodies when they are close
to the surface. For oil, such a direct relationship with biota , of course, does not appear. However,
complex molecular compounds and their fragments inherited from the biological molecular
structures of the parent OM are often found in oil . Among them are porphyrins . The enrichment
of microcomponents of organic matter continues at the earliest stages of its metamorphism - in
diagenesis.
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1. Introduction
In the course of the study, the following tasks were solved, the results of which were found
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display at work:

enriched with elements with impurities with potentially toxic properties (V, Ni, Co, Cd, Hg, Cr,
etc.); substantiation of the list and assessment of the biological activity of toxic elements impurities
common in hydrocarbon raw materials and processed products; development of criteria for
forecasting the distribution of hydrocarbon accumulations with increased and high content of
PTE; identification of areas of planetary distribution of oil and gas basins with HC raw materials
enriched with toxic impurity elements; study of transformation processes in the surface
environment of toxic impurity elements and their compounds during the transition from potentially
toxic to active toxic form, free for biological contacts during the development of hydrocarbons;
analysis of environmental risks in the development, processing and disposal of hydrocarbon raw
materials, enriched with PTE at oil and gas industry facilities.

Research questions:
Question 1: What are previous studies and Various elements and composition of PTE
accumulation by organic matter?

2. Methodology

Authors have used qualitative and analytical methods, then also used synthesis and discussion
methods in this paper.

We also used historical materialism method.

3. Main findings

The key problem:

It is important to note one more fundamental pattern of biota evolution - the basis of all
biochemical processes in living organisms are relatively light elements: C, N, H, O, CI, S, Ca,
Zn, K, etc. The higher the nuclear charge of an element, the less its content in biota , and this does
not always coincide with a similar decrease in their clarks in the lithosphere. Figure 35 shows the
distribution of elements according to their abundance in various biological objects and in the
lithosphere. It is clearly seen that the entire terrestrial biota avoids the accumulation of heavy
elements, which are fairly widespread in the lithosphere. A kind of "non-resistance™ to their
accumulation is shown only by seaweed - the mother of life on Earth. Apparently, their
homeostasis, which was formed in the most ancient epochs of the planet's existence, withstands
the presence of heavy elements without negative consequences for life, possibly repeating the
geochemical appearance of the paleoocean .
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For the problem we are discussing, the processes of accumulation of heavy metals in organic matter
and, accordingly, in oil, this is an important factor, since it is seaweeds that are the most ancient
and massive source of OM in sediments.

The processes of lifetime accumulation of various elements by biota are so obvious that they
have long been widely used in ore prospecting by litho-biochemical surveys. Grasses in
geochemically anomalous areas often accumulate excess amounts of metals. By ashing them, it is
easy to fix not only areal anomalies, but even ore bodies when they are close to the surface. For
oil, such a direct relationship with biota , of course, does not appear. However, complex molecular
compounds and their fragments inherited from the biological molecular structures of the parent
OM are often found in oil . Among them are porphyrins .

Figure 1 - 3D model of a porphin molecule C 20H 14 N 4.

Porphyrins are widely distributed in organic matter. Figure 1 shows a 3D model of a porphin
molecule C 20 H 14 N 4. Organic compounds starting for porphyrins are present in hemoproteins
(hemoglobin, myoglobin), heme-containing enzymes ( cytochromes , peroxidase , catalase), and
in the chlorophyll of green plants. Due to the structure of conjugated double bonds , porphyrins
are relatively thermally stable (up to 185 °C). They have an important property - to form very
stable compounds - chelates - intra-complex compounds with metal ions. Complexes with metals
are also capable of forming protoporphyrins . Their compounds with Fe 2, Fe 3", Mg 2, Zn 2*,
Ni 2*, Co 2*, Cu 2*aekown 1n hitumen, porphyrins are most often present in complexes with Ni
and V, Figure 2.
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Figure 2 Vanadylporphyrin

It is peculiar that free porphyrins or their transitional compounds with Ni and V have not been
found in recent sediments. Substitution of Mg in chlorophyll or Fe in hemin occurs already during
diagenesis. In particular, oxides and hydroxides of Fe and M n intensively accumulate trace
elements from sediments, incl . VV and Ni . But in a reducing environment, they are unstable and,
when decomposing, release these elements or their complexes into the environment, enriching it
with V and Ni already at the early stages of diagenesis. At the same time, the reducing environment
is favorable for the formation of porphyrins , and their stability subsequently leads to their
accumulation in OM and, subsequently, to their preservation in geological formations.

Another large class of living substance-concentrator PTE - microorganisms capable of
concentratingCr,Pb,Co, Sb, Fe, U, As, Zn, V, Cd and other elements. For example, sulfate-
reducing bacteria of the genus Desulfovibrio are capable of significant accumulation of lead, tin,
and antimony. They practice extracting arsenic with the mushroom concentrator Fungi imperfecti
. In this case, the recovery factor reaches 99.8%. At least 25 manganese accumulating
microorganisms are known. The most known PTE accumulating microorganisms are shown in
Table 2. For example, Thiobacillus ferrooxidans ( Acidithiobacillus ferrooxidans ), a rod-shaped,
chemolithotrophic bacterium, is common in pyrite deposits and converts iron and sulfur, producing
sulfuric acid as a by-product, Figure 3. T. ferrooxidans is responsible for the oxidation of iron and
inorganic sulfur compounds in places such as tailings , coal deposits, oil rebar and gas fields,
pipelines - being a powerful catalyst for corrosion processes.
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Figure 3 - Thiobacillus ferrooxidans (left) and Leptospirillum ferrooxidans (right) processed with
conventional fixation. In addition to iron oxide crystals, organic polysaccharides secreted by
bacteria are seen.

A number of metals, simultaneously referred to as both toxic and biophilic elements, are
functionally necessary for living matter, among them: Fe ,Cu, Zn,Mn, Co, Se, Mo, V and Ni
. This is one of the classic contradictions of ecology, since it is not the substance that is dangerous,
but its content at certain times and in certain environments.

They are widely found in the biota , but the biological functions are little studied and only
conjectural in such componentsas Cr, Sb, F, Si, Asand Au .

Gold, as one of the most inert metals, demonstrates well the possibilities of concentration by
living matter. Thus, in the cells of a number of bacteria, the content of gold is 5-60 times higher
than its concentration in the mine waters of deposits. In the algae of the Barents Sea, the ratio of
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gold concentration to its concentration in sea water is 2x10 4. In terrestrial plants, gold
concentrations relative to clarke in the lithosphere reach 1.2x10 °.

Table 1-The main microorganisms - accumulators of biologically active elements

Name of microorganisms Concentrated metals

Bacterium dechromaticans Chromium

Thiobacillus ferrooxidans Lead, cobalt, copper, aluminum, iron, uranium, cadmium,
zinc, vanadium

microscopic mushrooms Chromium, cobalt, iron, uranium, aluminum, calcium,

magnesium, copper, cobalt, europium, beryllium, scandium,
technetium and others
metallogenium sp . Aluminum, manganese, iron

Thus, there is no doubt that many compounds in living matter, especially porphyrins and
protoporphyrins , can actively accumulate metals. Moreover, not a single highly organized
biological species can do without the accumulation of a number of biophilic metals, which are
simultaneously classified as PTEs. This situation is well illustrated, as already noted in section
3.3.2. "Properties of biophilicity and toxicity of impurity elements in hydrocarbons”, modern
forms of vitamins, including a wide range of mineral additives. In particular : Ca, P, J, Fe , Mg,
Cu,Zn,Mn,K,Cr, Mo, Se,Ni,Sn,V,Si,B.

The enrichment of microcomponents of organic matter continues at the earliest stages of its
metamorphism - in diagenesis. In this regard, the data on the extremely diverse microelement
composition of mumiyo and guano - an organic substance that is formed in an oxidizing
environment, mainly in mountainous conditions, are peculiar in this respect. The mineral
composition of the inorganic part of the mummy is poorly studied, but even the data that are
available indicate a fairly wide representation of microelements in it, including such as V, Ni , Ti
,Mn,Ag, Cr, Zn and others. The content of trace elements in the inorganic part of various
varieties of mummy is shown in table 2.

As can be seen from this table, the mummy obtained in certain areas serves as a rather
significant concentrator of various elements, which indicates effective mechanisms for the
accumulation and preservation of PTE in diagenesis.

Table 2- The content of trace elements in the inorganic part of various varieties of mumiyo
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()
= . .
o = Microscopic The mineral composition
Distribution area = compound . .
Color > X . of the inorganic part,
and name = insoluble %
S draft
A
Wed Asia : black 48-52 No data Si, Al, Na, K, Fe,
Mg, P,Ba, Sr, Mn,
Tajik Ti, Cu, Pb, Zn, Bi,
Ni, Co, Sn, Be
black 45-45 | Elements of cereals, Si-1, Al-10, Fe-5,
Salajidi fruits, pollen, plant Mg-10, Ca-3, P-0.3,
trichomes Mn-0.01,Zn-0.02,
Ni-0.005, Co-0.002,
V-0.007, Cr-0.07,
Mo-0.001, Pb-0.08,
Ba-0.03
red- 40-50 | Elements of cereals, Si-1, Al-3, Mg-10,
Dorobi brown fruits, pollen, plant Ca-3, Mn-0.001, V-
trichomes, glands 0.001, Cu-0.001
labiales
Zogh black 70-98 No data V-0.001, Ni-0.001,
With u -0.0005 and others
black 100 No data Si-1,Vv-0.001, Ti-0.1,
Asil Ag -0.001, Zn -0.1, etc.
Altai black 40-48 No data No data
Altai
Pamir black 50-56 | Elements of cereals, Ni-0.0005, Ti-0.01,
Pamir fruits, trichomes V-0.002, Zn-0.02, etc.
plants
Siberia light 70-80 No data Ni -0.03, Ti-0.03, V -
white oil grey 0.0015, Zn -0.04, etc.
Transbaikalia black 45-52 | Elements of cereals, | Si-0.1, Nicl ., Ti-0.005,
fruits, pollen, plant | V cl., Mo cl., Cu-0.0115,
Bragsun trichomes, stony Pb - 0.0007, etc.
cells, debris
insects
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In addition, one more example of the accumulation of PTE in organic matter during early
diagenesis can be cited - the high concentration capacity of guano for uranium. Guano, bird
droppings and bat droppings, is the last link in the food chain in the ocean, just as shilajit is
probably the last link in the high mountain biota food chain. The content of uranium in guano from
the Peruvian coast was 2x10 * %, from the Galapagos Islands - 5x 10 %, from Christmas Island
(Indian Ocean) - 4x 10 %, while in sea water it contains only 3x10 © %. At the same time, guano
is actively used as a fertilizer, Figure 4.

Figure 4 - Indonesian guano. Commaodity product.

When characterizing the primary accumulation of PTE in living matter, one should especially note
the processes of anomalous enrichment of living matter in zones of a specific biocenosis. The
geochemical heterogeneity of the biosphere is obvious. There are also obvious opportunities for
the assimilation of bioactive elements by biological objects, including higher ones, leading to the
concentration of toxocomponents in their organisms . Despite the great chemical and physiological
intra-population variability, it is possible to single out objects of wildlife that are active
accumulators of metals. In particular, plankton is a powerful concentrator of PTE from sea water.

Thus, the accumulation of technetium, uranium, radium, lead was revealed in marine
phytoplankton, and it was noted that the content of these elements in plankton is 1-2 orders of
magnitude higher than the background. At the same time, the content changes in the series: Tc >
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Pb > Ra =U, and technetium and lead contain both waste products and organisms in the greatest
amount, while uranium and radium are more indifferent to biogenic matter. Studies of plankton in
the subantarctic part of the Pacific Ocean showed that it accumulates Co , Zn to the maximum, and
to a lesser extentCr, M n, Ni,Fe,Cu, Al, Ti, V, Siand Ca . The degree of concentration of
metals by plankton is inverse to the concentration of the element in water.

A number of terrestrial plants are also PTE concentrators, multiplying this capacity in areas
with high concentrations. Strontium concentrator plants are shown in Table 3. In particular, grapes
are an environmentally unfavorable agricultural crop in areas with a high content of radioactive
strontium.

Table 3 -Plants are strontium concentrators

Strontium content, % on dry matter
Plant Biogeochemical provinces with:
secondary accumulated Sr primary accumulated Sr
Sr concentration Sr concentration
Echim italicum 0.9 450 0.008 4.0
(Bruise)
Alhagi kirghisorum 0.4 200 0.018 9.0
(Camel thorn)
Ampelopsis 1.25 625 0.01 5.0
(Grape)
Glycyrrhiza glabra 0.25 100 0.075 37.0
(Licorice)
Artemisia sp . 0.03 fifteen 0.007 0.5
(Sagebrush)
Rosa sp . 0.16 80 0.007 3.5
(Rose hip)

Another example of a specific metallogenic biocenosis is the uranium biocenosis of the Columbia
River, studied by American biologists in the area of the Hanford plutonium production complex .
Site ), Benton County , Washington, USA, Figures above. As a result of the work of the factory, a
significant amount of radioactive materials has entered the air and the Columbia River.
Uncontrolled mass releases of radionuclides continued from 1944 to 1971.

4. Discussion and conclusion
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The ability of unicellular algae to actively absorb PTE from sea water is also known. They are
capable of accumulating uranium salts in an amount one hundred times higher than its
concentration in sea water - up to 0.3 g/t.

Study of transformation processes in the surface environment of toxic impurity elements and their
compounds during the transition from potentially toxic to active toxic form, free for biological
contacts during the development of hydrocarbons; analysis of environmental risks in the
development, processing and disposal of hydrocarbon raw materials, enriched with PTE at oil and
gas industry facilities.

The nature of the relationship between oil and PTE, especially such as V, Ni, Co, Cd, As, U, Zn,
Cz, was of interest geologists, geochemists and technologists for a long time. Received even
independent development branch of geochemistry - naphthometallogeny

Acknowledgement

Thank you editors, friends to assist this publishing
Conflicts of interest

There is no conflict of interest

References

1. Haag, S.; Anderl, R. Digital twin-Proof of concept. Manuf. Lett. 2018, 15, 64-66.

2. DeFelipe & Alcalde. (2022). Towards a Digital Twin of the Earth System: Geo-Soft-CoRe, a
Geoscientific Software & Code Repository, Frontiers in Earth Science 10:828005.
DOI:10.3389/feart.2022.828005.

3. Bauer, P., Dueben, P. D., Hoefler, T., Quintino, T., Schulthess, T. C., and Wedi, N.

4. P.(2021a). The Digital Revolution of Earth-System Science. Nat. Comput. Sci. 1,

5. 104-113. doi:10.1038/s43588-021-00023-0

6. A Siddique, O Masood, K Javaria et al. (2020). A comparative study of performance of
commercial banks in ASIAN developing and developed countries, Insights into Regional
Development 2 (2), 580-591

7. AAA Ahmed et al. (2022). Optimizing the Complex Systems Reliability Using Mixed
Strategy in Ultra-fast Gas Turbine Protection System, Industrial Engineering &
Management Systems 21 (3), 449-459

8. A Abdollahi, B Vadivel et al. (2022). Psychometric Assessment of the Persian Translation
of the Interpersonal Mindfulness Scale With Undergraduate Students, Frontiers in
Psychiatry, 2022

3747 http://www.webology.org


https://www.researchgate.net/journal/Frontiers-in-Earth-Science-2296-6463
http://dx.doi.org/10.3389/feart.2022.828005
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:SdhP9T11ey4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:SdhP9T11ey4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:tHtfpZlB6tUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:tHtfpZlB6tUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:3bvyWxjaHKcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:3bvyWxjaHKcC

Webology (ISSN: 1735-188X)
Volume 18, Number 5, 2021

9. Beloglazov I et al. (2020). The concept of digital twins for tech operator training simulator
design for mining and processing industry, Eurasian Mining, 3.
10. DOI:10.17580/em.2020.02.12
11. Boschert, S.; Rosen, R. Digital Twin-The Simulation Aspect. In Mechatronic Futures;
Hehenberger, P., Bradley, D., Eds.; Springer: Berlin/Heidelberg, Germany, 2016; pp. 59—
74.
12. Haag, S.; Anderl, R. Digital twin-Proof of concept. Manuf. Lett. 2018, 15, 64-66.
13. DeFelipe & Alcalde. (2022). Towards a Digital Twin of the Earth System: Geo-Soft-CoRe, a
Geoscientific Software & Code Repository, Frontiers in Earth Science 10:828005.
DOI:10.3389/feart.2022.828005

14. DeFilipe | et al. (2022). Towards a Digital Twin of the Earth System: Geo-Soft-CoRe, a
Geoscientific Software & Code Repository, Front. Earth Sci., 2022, Sec. Geoscience and
Society. https://doi.org/10.3389/feart.2022.828005

15. DTNH, S Gwozdziewicz et al. (2021). Further researches and discussion on machine
learning meanings-and methods of classifying and recognizing users gender on internet,
Advances in Mechanics 9 (3), 1190-1204

16.

17. Z Tuckové et al. (2021). Factors to enhance tourist’s ecotourism loyalty, an empirical study
in Viet Nam, Webology, 18

18. ES Dongul et al. (2021). Language teaching application to English students at master's
grade levels on history and macroeconomic-banking management courses in universities
and colleges, Journal of Language and Linguistic Studies 17 (3), [1457]-1468

19. Dmitrieva & Romasheva. (2020). Sustainable Development of Oil and Gas Potential of
the Arctic and Its Shelf Zone: The Role of Innovations, J. Mar. Sci. Eng. 2020, 8, 1003;
d0i:10.3390/jmse8121003

20. Official website of the Ministry of Energy of the Russian
Federation. Oil production raw materials. In the link: URL
https://minenergo.gov.ru/node/1209

21. G. K. Bikmukhametova, A. 1. Abdullin, E. A.

Emelyanycheva, R. I. Sibgatullina, L. I. Mullakhmetova,
A. M. Mustafina / Natural bitumens. Prospects for use.
Herald technological university. - 2016. - V.19, No. 18,
S.31 - 36.

3748 http://www.webology.org


https://www.researchgate.net/journal/Eurasian-Mining-2072-0823
http://dx.doi.org/10.17580/em.2020.02.12
https://www.researchgate.net/journal/Frontiers-in-Earth-Science-2296-6463
http://dx.doi.org/10.3389/feart.2022.828005
https://doi.org/10.3389/feart.2022.828005
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:buQ7SEKw-1sC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:buQ7SEKw-1sC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=300&pagesize=100&citation_for_view=jlPeV7cAAAAJ:kw52XkFRtyQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=300&pagesize=100&citation_for_view=jlPeV7cAAAAJ:kw52XkFRtyQC
https://minenergo.gov.ru/node/1209

Webology (ISSN: 1735-188X)
Volume 18, Number 5, 2021

22. G Shen, J Manafian et al. (2022). Abundant soliton wave solutions and the linear
superposition principle for generalized (3+ 1)-D nonlinear wave equation in liquid with gas
bubbles by bilinear analysis, Results in Physics 32, 105066

23. G Shen, J Manafian, SM Zia et al. (2021). The New Solitary Solutions to the Time-
Fractional Coupled Jaulent—-Miodek Equation, Discrete Dynamics in Nature and Society
2021

24. Hodgkinson, J.H, & Elmouttie, M. (2020). Cousins, Siblings and Twins: A Review of the
Geological Model’s Place in the Digital Mine, Resources 2020, 9(3),
24; https://doi.org/10.3390/resources9030024

25. | Patra et al. (2022). Toxic effects on enzymatic activity, gene expression and
histopathological biomarkers in organisms exposed to microplastics and nanoplastics: a
review, Environmental Sciences Europe 34 (1), 1-17

26. lvanov V.V. (1994). Ecological geochemistry of elements. Reference book in 6
volumes, 1994, M. "Nedra".

27. J Refonaa, R Raj, MA Haq, A Kumar et al. (2022). Probabilistic methods and neural
networks in structural engineering, The International Journal of Advanced
Manufacturing Technology, 1-9

28. J Li, J Manafian et al. (2022). Interaction among a lump, periodic waves, and Kkink
solutions to the KP-BBM equation, International Journal of Nonlinear Sciences and
Numerical Simulation

29. Kalidindi S.R et al. (2022). Digital Twins for Materials, Front. Mater., 2022, Sec.
Computational Materials Science
https://doi.org/10.3389/fmats.2022.818535

30. Lari, K.S et al. (2022). Towards a digital twin for characterising natural source zone
depletion: A feasibility study based on the Bemidji site, Water research, 208.
https://doi.org/10.1016/j.watres.2021.117853

31. Litvinenko, V.S. (2020). Digital Economy as a Factor in the Technological
Development of the Mineral Sector, Natural Resources Research volume 29, 1521
1541

32. M Fannakhosrow, S Nourabadi, DT Ngoc Huy, N Dinh Trung. (2022). A Comparative
Study of Information and Communication Technology (ICT)-Based and Conventional
Methods of Instruction on Learners’ Academic Enthusiasm for L2 Learning, Education
Research International 2022

33. Mei, H., Haider, M., Joseph, R., Migot, A., and Giurgiutiu, V. (2019). Recent Advances
in  Piezoelectric Wafer Active Sensors for Structural Health Monitoring
Applications. Sensors 19 (2), 383. doi:10.3390/5s19020383

3749 http://www.webology.org


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:1yWc8FF-_SYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:1yWc8FF-_SYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:1yWc8FF-_SYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:7H_MAutzIkAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:7H_MAutzIkAC
https://doi.org/10.3390/resources9030024
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:DyXnQzXoVgIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:DyXnQzXoVgIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:DyXnQzXoVgIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:An6A6Jpfc1oC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:An6A6Jpfc1oC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:Br1UauaknNIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:Br1UauaknNIC
https://doi.org/10.3389/fmats.2022.818535
https://doi.org/10.1016/j.watres.2021.117853
https://link.springer.com/journal/11053
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:uVUOdF_882EC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:uVUOdF_882EC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:uVUOdF_882EC

Webology (ISSN: 1735-188X)
Volume 18, Number 5, 2021

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

3750

Modern problems of studying and preserving the biosphere, vol. 11, Living systems
under external impact. / Ed. Krasnogorskoy N.V. - St. Petersburg,
Gidrometeoizdat, 1992

M Fannakhosrow et al. (2022). A Comparative Study of Information and
Communication Technology (ICT)-Based and Conventional Methods of Instruction on
Learners’ Academic Enthusiasm for L2 Learning, Education Research International
2022

NTH, S Gwozdziewicz et al. (2022). Further Analysis on Internet of Things (10T)
Applications in Emerging Markets and Vietnam, Ambient Communications and
Computer Systems, 407-416

NKA Dwijendra, A Poltarykhin, W Suksatan, NS Nahi. (2022). Design of water supply
networks for water transfer to the urban area Case study: Balikpapan city, Journal of
Water and Land Development, 251-254-251-254

NR Khalil, K Le, AB Mahdi, L Djuraeva. (2022). Religious beliefs and work conscience
of Muslim nurses in Irag during the COVID-19 pandemic, HTS Theological Studies 78
(4), 1-6

Pronin A.P., Golevoy R.V. (2009), "Gas respiration of the Earth and its global
ecological consequences”, Chistaya Voda: problems and solutions, Publisher: JSC
“Institute Microeconomics” (Moscow), No. 1, 2009, pp. 37-40

S Abdalkareem Jasim, T Mahmudiono, MJ Catalan Opulencia et al. (2022).
Applications of Electrochemical and Optical Biosensing Technigues Based on
Nanomaterials for Detection of SARS-COV-2 Specific Antibodies: An Update Review,
Analytical and Bioanalytical Electrochemistry 14 (10), 980-997

S Gwozdziewicz et al. (2021). Human machine interaction and meanings of machine
learning-a case of hand posture recognition from wrist-worn camera, Des Eng (Toronto)
7,11174-11187

S Lin, ES Déngil, SV Uygun, MB Oztiirk et al. (2022). Exploring the Relationship
between Abusive Management, Self-Efficacy and Organizational Performance in the
Context of Human—Machine Interaction Technology and Artificial Intelligence,
Sustainability 14 (4), 1949

S Chupradit, | Raya et al. (2021). Role of Glass Composition on Mechanical Properties
of Shape Memory Alloy-Metallic Glass Composites, Advances in Materials Science and
Engineering 2021

S Chupradit et al. (2022). Avaliacdes agrobioldgicas de variedades de uvas recém-
introduzidas sob as condig@es climaticas do sul do Cazaquistdo, Brazilian Journal of
Biology 84

http://www.webology.org


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:uVUOdF_882EC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:uVUOdF_882EC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:uVUOdF_882EC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:kF1pexMAQbMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:kF1pexMAQbMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:ghEM2AJqZyQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:ghEM2AJqZyQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:QsaTk4IG4EwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:QsaTk4IG4EwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:z6xuaG2dYH0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:z6xuaG2dYH0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:gVv57TyPmFsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:gVv57TyPmFsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:HGTzPopzzJcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:HGTzPopzzJcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=20&pagesize=80&citation_for_view=jlPeV7cAAAAJ:HGTzPopzzJcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:q-HalDI95KYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:q-HalDI95KYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:65Yg0jNCQDAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:65Yg0jNCQDAC

Webology (ISSN: 1735-188X)
Volume 18, Number 5, 2021

45.

46.

47.

48.

49.

50.

51.

52.

53.

3751

TTHHaetal. (2019). Modern corporate governance standards and role of auditing-cases
in some Western European countries after financial crisis, corporate scandals and
manipulation, International Journal of Entrepreneurship 23 (1S)

TQ Vinh, DTN Huy, S Yakutseny. (2022). Analysis of the Yaregskaya Oil with
Underlying Deposit™ Lower Placer with Genetic Unity, Migration Consequences and
Transition of Metals in Qil, Indiana Journal of Agriculture and Life Sciences 2 (6), 1-6
TQ Vinh, DTN Huy, S Yakutseny. (2022). CLASSICAL TOXICOLOGY AND MAIN
TASKS OF GEOTOXICOLOGY AND ANALYSIS OF ENVIRONMENTAL RISKS
IN THE DEVELOPMENT OF HYDROCARBON RAW MATERIALS, International
Journal of Ecosystems and Ecology Science (IJEES), 13(1)

TQ Vinh, DTN Huy, S Yakutseny. (2022). DIGITAL TWIN OF SOLID MINERAL
DEPOSITS, DIGITAL TWIN OF SUBSOIL USE: IS IT NEEDED AND WHY,
International Journal of Ecosystems and Ecology Science (IJEES), 13(1)

TQ Vinh, S Yakutseny. (2022). Composition-Biotoxic Activity and Toxic Ptes and
Issues of Environment Effects, Indiana Journal of Multidisciplinary Research 2 (6), 1-5
TQ Vinh, S Yakutseny. (2022). The Qil and Gas Province of the Persian Gulf, Vendian
and Cambrian Oil with Underlying Deposit and Transition of Metals in Oil, Indiana
Journal of Agriculture and Life Sciences 2 (6), 7-12

TQ Vinh, DTN Huy, S Yakutseny. (2022). Environment Impacts and Composition,
Properties and Biological Activity—Hydrocarbons, Journal of Pharmaceutical Negative
Results, 1677-1682

Tynkkynen (2019). The climate is changing Russia: from a hydrocarbon to an ecological
culture, Social and Political Science 20109.
DOI: https://doi.org/10.4337/9781788978606.00012

Z Wang, M Akhavan, MNI Kashkouli et al. (2022). Sustainable wastewater
management from shale oil production wells: emerging opportunities and barriers,
Applied Water Science 12 (7), 1-6

http://www.webology.org


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&citation_for_view=jlPeV7cAAAAJ:ZzlSgRqYykMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&citation_for_view=jlPeV7cAAAAJ:ZzlSgRqYykMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&citation_for_view=jlPeV7cAAAAJ:ZzlSgRqYykMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:unp9ATQDT5gC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:unp9ATQDT5gC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:unp9ATQDT5gC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:__bU50VfleQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:__bU50VfleQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:-yGd096yOn8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:-yGd096yOn8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:MIg0yeAD4ggC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=200&pagesize=100&citation_for_view=jlPeV7cAAAAJ:MIg0yeAD4ggC
https://www.elgaronline.com/collection/Social_and_Political_Science_2019
https://doi.org/10.4337/9781788978606.00012
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:raTqNPD5sRQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jlPeV7cAAAAJ&cstart=100&pagesize=100&citation_for_view=jlPeV7cAAAAJ:raTqNPD5sRQC

