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Foreword

The International Scientific and Professional Conference POLITEHNIKA 2025 represents the 

eighth edition of the POLITEHNIKA scientific and professional events, occurring biannually since 

its inaugural event in 2011. POLITEHNIKA 2025 upholds a distinguished tradition and commit-

ment to integrating higher education and practical application across a diverse spectrum of disci-

plines represented by defined thematic scopes.

Organized with the patronage of the Ministry of Education of the Republic of Serbia, the Ministry 

of Science, Technological Development and Innovation of the Republic of Serbia, the Directorate 

for Occupational Safety and Health, the Office for Dual Education and National Qualifications 

Framework, the Chamber of Commerce of Belgrade, the Institute for Standardization of Serbia, 

Serbian Automotive Cluster - AC Serbia, Center for the Promotion of Science, Engineering Acade-

my of Serbia and the Development Agency of Serbia, POLITEHNIKA 2025 stands as a collabora-

tive platform at the intersection of academia, governmental institutions and industry.

Proudly holding its international status, the Conference POLITEHNIKA 2025 encompasses 10 

thematic domains: Environment and Sustainable Development, Occupational Safety and Health 

and Fire Safety, Smart Management Systems, Graphic Engineering, Design, Traffic Engineering, 

Biotechnology, Pharmacy and Healthcare, Mechanical Engineering, Ecotourism and Rural devel-

opment, and Mechatronics. By engaging experts, emerging professionals, and practitioners from 

these domains, the conference unifies fields of study programs of the Academy of Applied Stud-

ies Polytechnic. The thematic scopes, coupled with the structure of the compiled papers in this 

Proceedings, exhibit a rich diversity and multidisciplinary approach, fundamentally contributing 

to a holistic examination and resolution of societal and scientific challenges.

Comprising over 200 peer-reviewed contributions, the Proceedings represent a substantial intel-

lectual asset, aligning with the conference's overarching objective of fostering the exchange of 

knowledge, research findings, and professional experiences among experts from industry, 

research institutions, and higher education establishments.

The Proceedings of the International Scientific and Professional Conference POLITEHNIKA 2025 

serve as a comprehensive snapshot of the current landscape within the thematic realms of the 

conference, offering both insights and directives for ongoing scientific and professional develop-

ment. Moreover, it offers concrete solutions to practical challenges grounded in contemporary 

trends and pertinent insights.

The Academy of Applied Studies Polytechnic extends its sincere appreciation to all conference 

supporters whose financial contributions played a pivotal role in its successful realization. Spe-

cial acknowledgment is reserved for the authors of the papers, whose diligence and eagerness to 

present their work to a wider audience, alongside the reviewers and members of the International 

Scientific Committee, Program Committee and Organizational Committee, have collectively 

contributed to the triumph of the International Scientific and Professional Conference POLITEH-

NIKA 2025.

Belgrade, November 2025

EDITORS
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SOIL REMEDIATION: PERSPECTIVES AND RISKS 
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Abstract: Elevated levels of heavy metals (cadmium (Cd), copper (Cu), aluminium (Al), nickel (Ni), 

chromium (Cr), mercury (Hg), lead (Pb), and zinc (Zn)), lead to harmful changes in soil quality which 

must be taken out of agricultural production and can compromise groundwater quality and safety. It 

is essential to adopt cost-effective, environmentally friendly, sustainable, and reliable remediation 

strategies for contaminated soils. A review of various soil remediation studies has been analysed 

herein. Techniques, such as soil excavation, deep plowing, solidification, stabilization, soil washing, 

and phytoremediation, are frequently employed to address metal pollution in soils. Their 

sustainability can be limited by effectiveness in addressing the presence of multiple metals with 

different geochemical behaviours, environmental impacts, and cost constraints. Phytoextraction is 

recognized as an environmentally and economically advantageous method, but its slow remediation 

rates may require several decades to even centuries to effectively clean heavily contaminated sites. 

Soil washing is a cost-effective method but the treatment for purifying and reusing eluents still 

remains. Dissolved organic matter (DOM) derived from waste biomass and its modified by-products 

show promise as eco-friendly, low-cost alternatives for treating both soil and eluents. This review 

also consolidates global advancements in innovative nano and electrokinetic (EK) remediation 

technologies. 

Keywords: Soil Pollution, Heavy Metals, Remediation 

 

 

1. INTRODUCTION 

 

The contamination of soils with heavy metals and their pervasive accumulation has intensified as a 

consequence of human activities, including industrial atmospheric emissions and waste process 

effluents, mining, fossil fuel combustion, waste disposal, agricultural activities, fertilizer usage, 

sludge farming etc. [1, 2]. These contaminants readily enter ecological pathway via bioaccumulation 

and transfer, thereby posing profound threats to both ecosystem integrity and human health. Heavy 

metal contaminated soils are widespread worldwide, necessitating remediation or stringent 

management to mitigate detrimental effects on living organisms [3].  

The heavy metal contaminants commonly found in soils include Cd, Cu, Al, Ni, Cr, Hg, Pb, and Zn 

[2]. These elements are characterized by their persistence in the environment, non-biodegradability, 

high toxicity, environmental mobility and significant bioavailability for crop uptake, thereby posing 

serious risks to global food security and human health [4]. The excessive accumulation of these 

pollutants in soils adversely impacts crop yield and safety, while also presenting substantial health 

hazards to humans through the food chain. These health risks include increased susceptibility to 

cardiovascular diseases, cancer, cognitive impairment, chronic anaemia, and damage to critical 
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organs such as the kidneys, nervous system, brain, skin, and bones [5, 6]. Elevated concentrations of 

heavy metals in soil, particularly in the presence of multiple metal contaminants, can lead to 

significant degradation of soil quality. This deterioration is likely to adversely affect agricultural 

productivity as well as the quality and safety of groundwater resources [2]. Therefore, it is crucial to 

implement appropriate remediation strategies for contaminated soils to mitigate the risk of heavy 

metal pollution. The continued presence of dangerous heavy metals in soil environments highlights 

the importance of remediation technologies to be low-cost, green, sustainable and effective. 

The present study summarized published studies about soil remediation techniques, their efficiencies, 

conditions, long-term sustainability potentials and advantages but also limitations and environmental 

risks. Traditional and innovative methods are analysed and discussed. 

 

2. RESULTS AND DISCUSSION 

 

Traditional techniques, including soil excavation, deep plowing, solidification, stabilization, soil 

washing, and phytoremediation, are commonly used to remediate soil metal pollutants [3]. However, 

excavation and deep plowing are costly and challenging at large scales and solidification carries 

reactivation risks. Stabilization is a widely employed technique aimed at preventing the leaching of 

bioavailable metals from contaminated soils by utilizing adsorptions or the formation of precipitates 

with stabilizers. Though, the simultaneous presence of the anionic species such as metalloid As and 

all the others cationic metals, which display different geochemical behaviours (changes soil pH and 

redox conditions (Eh)), make it difficult to concurrently reduce the availability of both in the soil [7]. 

Cheng at al. examined the organic-inorganic composite of iron-manganese oxides with 

polyacrylamide, modified as a stabilizing amendment for As and Cd contaminated soil. This 

innovative amendment effectively reconciles the previously opposing stabilization mechanisms for 

anionic and cationic metals. It provides dual benefits by not only remediating contaminated soil but 

also facilitating waste disposal, thereby offering a great solution for environmental management [7]. 

Organic nitrogen was also tested as amendment for Cd toxicity using cucumber as model plant [8] 

Phytoextraction and soil washing are currently viewed as some of the most appealing remediation 

strategies. On-site phytoextraction, in particular, stands out as an environmentally and economically 

beneficial approach. It relies on the gradual release of heavy metals to maintain moderate 

concentrations in the soil solution, aligning with plant uptake while preventing their leaching and 

subsequent contamination of receiving waters [9].  

Still, phytoextraction has its limitations, including slow remediation rates that may take several 

decades to centuries for cleaning heavy metal-polluted sites [9]. Moreover, the results from 

phytoextraction have been inconclusive so far, due to a lack of convincing large-scale field tests. 

Additionally, this method can only be applied to moderately contaminated soils where plant growth 

is largely unrestricted. After phytoextraction, incinerating the plant material can yield valuable 

bioenergy, and heavy metals can ultimately be recovered from the resulting ash. Soils that are 

excessively contaminated and unsuitable for phytoextraction can be remediated through soil washing 

or soil flushing, both of which are cost-effective and efficient methods, which permanently remove 

metals [9]. Soil washing is a practical and cost-efficient approach for large-scale remediation of 

farmland. It employs agents that facilitate the transfer of heavy metals from solid materials to a liquid 

phase through processes such as desorption, dissolution, and complexation [3]. The process involves 

chemical agent diffusion into soil, heavy metal dissolution, and their migration to the fluid phase. 

Soil washing can be performed either on-site using mobile washing systems or off-site at centralized 

soil washing facilities. To enhance the dissolution of heavy metals and improve the efficiency of soil 

washing remediation, various chemical agents have been studied. These include natural and synthetic 

organic and inorganic acids, complexing agents, and surfactants [3, 5]. Since the goal of soil washing 

is to effectively maximize the removal of pollutants, the selected agents strive to achieve the highest 

concentrations of dissolved heavy metals while reducing potential damage to the soil. Moreover, the 

selected agents must not introduce significant risks to human health or disrupt ecosystem 

functionality. 
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Consequently, selecting the right soil washing agent is a vital component of the process. Conventional 

washing agents comprise inorganic acids, chelating agents, alkalis, inorganic salts, 

aminopolycarboxylic acids and surfactants (chemical and biosurfactants) [10]. Inorganic agents (HCl, 

HNO3, H2SO4), along with salts (NaCl, FeCl3, CaCl2), are both cost-effective and efficient in 

extracting heavy metals (e.g., Cd, Cu, Ni) from soil [2]. Inorganic acids use H+ ions to break down 

metal-soil complexes (soil-M) through acid digestion, facilitating elution (Eq. (1)). On the other hand, 

inorganic salts improve metal desorption via ion exchange, wherein Cl− ions form soluble metal 
compounds, or cations (Ca2+, Mg2+) replace the metal ions (Eq. (2)) [3]. 

 Soil − 𝑀𝑚+ + 𝐻+ → Soil − 𝐻+ +𝑀𝑚+ (1) 

  Soil − 𝑀𝑚+ + 𝐶𝑎2+ +𝑚𝐶𝑙− → Soil − 𝐶𝑎2+ +𝑀𝐶𝑙𝑚 (2) 

  Soil − 𝑀𝑚+ + 𝑅 − (𝐶𝑂𝑂𝐻)𝑛 → Soil + 𝑅 − (𝐶𝑂𝑂𝐻)𝑛 −𝑀𝑚
 (3) 

 

 

 

(4) 

 

Soil chelating agents can be categorized into synthetic agents (such as EDDS, GLDA, and EDTA) 

and natural agents (like citric, oxalic, and tartaric acids). These chelators are environmentally friendly, 

working by desorbing heavy metal ions (Mm+) through chelation with functional groups (e.g., 

carboxyl groups (R-(COOH)n)) to create stable, water-soluble organic-heavy metal complexes. These 

complexes are then transported along with washing agents from the soil to the liquid-phase elution 

solution for leaching, as illustrated in Eq. (3). 

Soil surfactants encompass both biosurfactants (including rhamnolipids, saponins, and humic acids) 

and chemical surfactants (such as sodium dodecyl sulfate (SDS), sodium dodecyl benzene sulfonate 

(SDBS), sodium lauryl ether sulfate (SLS), and polysorbate). Biosurfactants reduce the adhesion of 

heavy metal ions to soil particles by decreasing surface tension, facilitating their complexation and 

detachment. Conversely, abiotic surfactants, which utilize carboxyl functional groups, enhance ion 

exchange by transferring heavy metals from the solid phase to the liquid phase, as depicted in Eq. (4) 

[3]. While all these agents demonstrate high removal efficiency, most are costly and prone to 

secondary pollution and environmental damage [3]. Although traditional agents such as ferric 

chloride (FeCl3), ethylenediaminetetraacetic acid (EDTA), S, S-ethylenediaminedisuccinic acid 

(EDDS), N, N-bis (carboxymethyl)-l-glutamic acid (GLDA) [11], and biosurfactants (like 

rhamnolipids and saponins) have demonstrated high efficiency in removing heavy metals there are 

still some limitations and possible ecological risks. For example, FeCl3 can negatively impact soil 

structure, lead to acidification, reduce nutrient levels, and harm soil microorganisms. Although 

biosurfactants like rhamnolipids are effective, biodegradable, and environmentally friendly, they are 

costly and not yet appropriate for large-scale use. Similarly, while EDTA is an economical option 

with high efficacy in metal removal, its persistence can change soil chemical properties, affect 

enzyme activities [12]. There is also the question about the untreated waste eluent which may cause 

secondary pollution to soil and groundwater and most studies focus only on metal removal efficiency 

while neglecting eluent treatment and eventual reuse. Waste eluent typically contains soluble metal 

chelates and free metal ions, requiring tailored post-treatment to separate heavy metals and recover 

the eluent. Current methods for treating heavy metal-polluted waste eluent include water evaporation, 

precipitation, electrolysis, chemical precipitation, ion exchange, membrane technology, adsorption, 

and other industrial waste­ water treatments.  

Adsorption is the most widely studied technology for effectively removing heavy metals from 

wastewater, using inexpensive, widely available, and environmentally friendly innovative biomass 
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materials [3]. However, despite advancements in researching different adsorbents, challenges such as 

cost and the risk of secondary pollution continue to persist. In comparison to the previously mentioned 

chemical agents, such as nitrilotriacetic acid (NTA) ethylenediaminetetraacetic acid (EDTA), and 

other synthetic aminopolycarboxylic acids which are non-degradable and toxic to various organisms, 

naturally occurring dissolved organic matter (DOM) presents an innovative, more environmentally 

friendly and cost-effective option [10]. DOM is rich in active functional groups and is highly 

responsive to its surroundings. It can interact with metal ions, forming stable, water-soluble 

complexes through chelation or complexation, which alters the chemical speciation and 

bioavailability of heavy metals [13]. 

Soil DOM is a simply defined term consisting of a complex mixture of a great number of different 
only partly known water-soluble organic molecules, functional groups, originating from wastewater 

treatment, food or wine processing [10], root exudates and partial decomposed plant materials [9]. 

Despite the limited number of published investigations, the potential of DOM as extractant of cationic 

and anionic heavy metals has been clearly demonstrated for soils polluted with As, Cd and, in 

particular, with Cu, and strongly indicated for Co, Cr, Ni, Pb and Zn polluted soils. While the divalent 

Cd, Co, Cu, Ni, Pb and Zn cations are dissolved because of binding to DOM functionalities, mainly 

carboxylate and phenolate groups, anionic As and Cr are extracted because DOM dissolves their 

sorbents, mainly Al and Fe oxides. It also forms highly stable and soluble organo-metallic complexes 

with heavy metals, a beneficial characteristic for washing reagents employed in soil washing 

technology [10]. Moreover, DOM application to soils can increase soil nutrient contents and mitigate 

negative effects on soil pH and cation exchange capacity. However, the considerable complexity of 

the DOM-heavy metal-soil system depend on many variables such as solution:soil ratio, extraction 

time and extraction mode and strictly controlled environmental conditions [9]. DOM can also be used 

for waste eluent treatment. Yang et al. highlighted that DOM sourced from waste biomass and its 

modified residues has potential as an eco-friendly, affordable treatment for soil and eluents [3]. 

Concretely, they focus on the potential of agricultural and forestry waste biomass as new adsorbents 

for waste eluent treatment. 

Lately, nanomaterials have shown great potential for remediating heavy metals in soil. Their 

distinctive physicochemical properties, nanoscale size, extensive specific surface area, and increased 

reactivity facilitate several immobilization pathways, including adsorption, precipitation, redox 

transformations, and surface complexation, which together significantly lower heavy metal mobility 

and bioavailability [14]. Wang et al. analysed four principal classes of nanomaterials and 

demonstrated their great remediation applications efficiencies [6]. These are: 

• Nanometal-based materials: nano iron-base (nano-FeS) and nano calcium-based (nano-CaCO3, 

nano-CaSiO3, nano CaO) materials, highly effective at immobilizing and detoxifying heavy metals 

in soil through adsorption and chemical transformation. By facilitating redox reactions, they 

reduce heavy metal ions to less reactive or inert forms, thereby substantially decreasing their 

bioavailability. Moreover, their large specific surface area and abundant active sites promote the 

formation of stable precipitates with heavy metals via chemical interactions, further mitigating 

their mobility and toxicity in the soil environment.  

• Nano non-metallic materials (e.g., thiol-functionalized nano-SiO2, nano-selenium particles 

(SeNPs)): employ tailored surface chemistries to enhance adsorption affinity and specificity. 

• Nanoclays and mineral nanomaterials (e.g., montmorillonite, sepiolite, diatomaceous earth, etc): 

exploit intrinsic layered or porous architectures to promote ion sequestration and precipitation 

processes. However, their limited porosity restricts accessibility to embedded contaminants within 

aggregated soil structures. 

• Nanomodified biochar composites: integrate the high adsorption capacity of biochar (BC) with the 

reactivity of nanoscale metals (BC/nZVI, Fe−Mn co-modified (FMBC)) to produce cost-effective, 

multifunctional remediation platforms. 

Despite their transformative potential, the long-term environmental stability, ecological safety, and 

economic scalability of nanomaterials remain critical challenges. This has led to advances in 

nanotechnology and microbial-electrochemical systems (METS), which integrate multiple scientific 

251



fields. Nanotechnology is transforming environmental research by creating materials and instruments 

with superior qualities. Nanomaterials such as nanoscale zero-valent iron (nZVI), carbon-based 

compounds, and metal oxides offer large surface areas, adjustable reactivity, and good contaminant-

targeting properties. They are employed in agriculture [14]. 

Wen et al. proved that novel electrokinetic (EK) remediation has potential for in situ removal of a 

broad spectrum of organic contaminants and heavy metals coexisting in low-permeability soils [15]. 

EK encompasses the application of a low direct-current voltage across two or more electrodes 

embedded in the contaminated soil, driving two principal transport mechanisms: electromigration 

(EM) and electroosmotic flow (EOF). EM pertains to the migration of ionic species (e.g., heavy 

metals, radionuclides) within the pore medium, whereas EOF describes the convective transport of 

soil pore fluid, carrying dissolved species (e.g., organic pollutants) with it. Like other remediation 

modalities, EK efficacy is governed by the adsorption–desorption dynamics of contaminants in the 

soil, and removal is contingent upon desorption into the aqueous phase. Heavy metals dissolve in the 

acidic regions of the soil and accumulate near the cathode [16]. To mitigate adsorption limitations, 

several enhancement strategies have been proposed, including the use of chemical oxidants 

(persulfate) with ultrasound, surfactants, chelates, and complexing agents to desorb pollutants from 

particle surfaces and maintain them in solution. 

Nonetheless, delivering chelating agents and surfactants into low-permeability zones presents 

additional logistical and economic challenges. Moreover, the transport of contaminants can be 

impeded by secondary electrokinetic phenomena such as the focusing effect and potential flattening, 

which may attenuate remediation efficiency [15]. 

 

3. CONCLUSION 

 

Soil remediation is essential for promoting sustainable land use and maintaining ecosystem health, as 

it encourages plant growth and improves nutrient cycling. Effective remediation efforts need to save 

the biological and nutritional properties of the soil to sustain plant life, necessitating the 

implementation of comprehensive techniques that strike a balance between efficiency, environmental 

compatibility, and time-scalability. Soil excavation, deep plowing, solidification, stabilization, soil 

washing, and phytoremediation, are commonly used to remediate soil metal pollutants, but they are 

costly and challenging at large scales. Still, the use of innovative modified organic-inorganic 

composite amendment as stabilizing agent, such as iron-manganese oxides with polyacrylamide, 

effectively reconciles the previously opposing stabilization mechanisms for anionic and cationic 

metals. There are researches about naturally occurring dissolved organic matter (DOM) as an option 

not only for soil washing but for waste eluent treatment as well. It presents an innovative, more 

environmentally friendly and cost-effective agent.  

Recently, nanomaterials (metal-based materials, non-metallic materials, clays and mineral materials 

nanomodified biochar composites) have demonstrated significant potential for the remediation of 

heavy metals in soil. Yet, the long-term environmental stability, ecological safety, and economic 

scalability of nanomaterials remain critical challenges. Next to nanotechnologies there is also novel 

electrokinetic (EK) remediation technology which has potential for in situ removal of a broad 

spectrum of organic contaminants and heavy metals coexisting in low-permeability soils. It is based 

on the application of a low direct-current voltage across two or more electrodes embedded in the 

contaminated soil, the migration of ionic species (e.g., heavy metals, radionuclides) within the pore 

medium, and transport of soil pore fluid, carrying dissolved species (e.g., organic pollutants) with it.  

Although the studied remediation technologies provide good efficiencies in removing heavy metals 

from soils but challenges such as cost and the ecological risk of secondary pollution continue to 

persist. 
 

 

 

 

252



LITERATURE 

 

[1] Yang, J. et al. (2024): Neglected pathways of heavy metal input into agricultural soil: Water–land 

migration of heavy metals due to flooding events, Water Res, Vol. 267, pp. 122469, ISSN: 1879-2448. 

[2] Gusiatin, Z. M., Kulikowska, D., & Klik, B. (2020): New-Generation Washing Agents in Remediation of 

Metal-Polluted Soils and Methods for Washing Effluent Treatment: A Review, International Journal of 

Environmental Research and Public Health, Vol.17 No.17, pp. 6220, ISSN: 1660-4601. 

[3] Yang, S., Tu, C., Liu, G. et al. (2025): Waste biomass-derived organic matter for sustainable soil 

remediation: Enhancing heavy metal removal and eluent reuse in agricultural application, Bioresource 

Technology, Vol. 435, pp. 132876, ISSN 0960-8524. 

[4] Liu, H., Lv, J., Yang, Y. (2024): Recyclable water-modified deep eutectic solvents for removal of multiple 

heavy metals from soil, Chemosphere, Vol. 350, pp. 141141, ISSN: 0045-6535. 

[5] Yang, S., Tu, C., Liu, G., et al. (2025): Synergistic enhancement of heavy metals removal and soil 

nutrients for agricultural soils using novel agro-waste biomass derived washing agents, Environmental 

Technology and Innovation, Vol. 39, pp. 104336, ISSN 2352-1864. 

[6] Wang, M., Zheng, X., Oba, B. T. et al. (2025): Innovations in nanomaterials for remediation of heavy 

metal−polluted soil: Advances, mechanistic insights, and future prospects, Nano Materials Science, ISSN 

2589-9651. 

[7] Cheng, F., Guo, S., Cheng, Z. (2024): Stabilization of arsenic-cadmium co-contaminated soil with the 

iron-manganese sludge derived amendment: Effects and mechanisms. Journal of Environmental 

Management, Vol. 370, pp. 122570, ISSN 0301-4797. 

[8] Dresler, S., Hawrylak-Nowak, B., Kováčik, J., Woźniak, M., Gałązka, A., Staniak, M., Wójciak, M., 
Sowa, I. (2021): Organic nitrogen modulates not only cadmium toxicity but also microbial activity in 

plants, Journal of Hazardous Materials, Vol. 402, pp. 123887, ISSN 0304-3894. 

[9] Borggaard, O. K., Holm, P. E., Strobel, B. W. (2019): Potential of dissolved organic matter (DOM) to 

extract As, Cd, Co, Cr, Cu, Ni, Pb and Zn from polluted soils: A review, Geoderma, Vol. 343, pp. 235–
246, ISSN 0016-7061. 

[10] Zhang, H., Xu, Y., Kanyerere, T., Wang, Y., Sun, M. (2022): Washing Reagents for Remediating Heavy-

Metal-Contaminated Soil: A Review, Frontiers: Earth Science, Vol. 10, ISSN 2296-6463. 

[11] Wang, G., Zhang, S., Xu, X. et al. (2016): Heavy metal removal by GLDA washing: Optimization, 

redistribution, recycling, and changes in soil fertility, Science of The Total Environment, Vol. 569–570, 

pp. 557–568, ISSN 0048-9697. 

[12] Gluhar, S., Kaurin, A., Finžgar, N. et al. (2021): Demonstrational gardens with EDTA-washed soil. Part 

I: Remediation efficiency, effect on soil properties and toxicity hazards, Science of The Total 

Environment, Vol. 792, pp. 149060, ISSN 0048-9697. 

[13] Fan, C., Zhang, Y. (2018): Environmentally friendly remediation of lead/cadmium co-contaminated loess 

soil in northwestern China using a humificated straw solution. Environmental Science and Pollution 

Research, Vol. 25, No. 25, pp. 25243–25254, ISSN: 0944-1344. 

[14] Upadhyay, S. K., Kumar, P., Jain, D., Zhao, X. (2025): Convergence of nanotechnology and microbial-

electrochemical systems for next-generation of toxic heavy metal and organic pollutant soil removal, 

Journal of Environmental Chemical Engineering, Vol. 13, No. 5, pp. 118272, ISSN 2213-3437. 

[15] Wen, D., Gao, C., Zhang, Y. et al. (2024): Simultaneous removal of PAHs and heavy metals from soil by 

combining electrokinetic-assisted delivery of persulfate and ultrasound activation, Journal of Hazardous 

Materials, Vol. 480, pp. 136315, ISSN: 0304-3894. 

[16] Hamdi, F. M., Altaee, A., Aedan, Y. et al. (2025): Decontamination of Heavy Metals from Soil by 

Electrokinetic Combined with Reactive Filter Media from Industrial Wastes, Water, Air, and Soil 

Pollution, Vol. 236, No. 9, ISSN: 1573-2932. 

253







======================================================
CIP - Каталогизација у публикацији Народна библиотека Србије, Београд

6(082)(0.034.2)
5(082)(0.034.2)
331.45/.46(082)(0.034.2)
005(082)(0.034.2)

INTERNATIONAL Scientific and Professional Conference Politehnika (2025 ;  Beograd)
Conference Proceedings [Електронски извор] / International Scientific and 

Professional Conference Politehnika 2025, Belgrade, 28th November 2025. - 

Belgrade : The Academy of Applied Studies Polytechnic, 2025 (Belgrade : The 

Academy of Applied Studies Polytechnic). - 1 USB fleš memorija ; 1 x 2 x 5 cm

Sistemski zahtevi: Nisu navedeni. - Nasl. sa naslovne strane dokumenta. - Tiraž

400. - Bibliografija uz svaki rad.

ISBN 978-86-7498-146-7

a) Техника -- Зборници b) Примењене науке -- Зборници v) Заштита на раду 

-- Зборници g) Менаџмент -- Зборници

COBISS.SR-ID 180602633



politehnika.edu.rs

conference.politehnika.edu.rs

ISBN-978-86-7498-146-7


	Opšte strane Poli.pdf (p.1-23)
	1
	3
	4
	5
	6
	7
	8
	9
	10
	1 - ENVIRONMENT AND SUSTAINABLE DEVELOPMENT

	Za I rad deo.pdf (p.24-52)
	1
	3
	4
	5
	6
	7
	8
	9
	10
	1 - ENVIRONMENT AND SUSTAINABLE DEVELOPMENT
	40. SOIL REMEDIATION PERSPECTIVES AND RISKS


	Za I rad drugi deo.pdf (p.53-56)
	sponzorska strana 1
	sponzorska strana 2
	Blank Page
	kraj


