


• Emerging contaminants (ECs), a class of contaminants with low concentrations but significant harm. ECs

comprises of various chemicals that enter the environment every day (VarshaP. M et al., 2021

https://doi.org/10.1016/j.chemosphere.2021.132270)

• Contaminants of emerging concern, these are the substances that have appeared newly or whose presence was

identified earlier but the hazards were not known. These could be of natural origin or manmade. (Sauvé and

Desrosiers et al., 2014)

• Emerging pollutants, “as pollutants that are currently not included in routine monitoring programmes, which

may be candidates for future regulation, depending on research on their (eco) toxicity, potential health effects

and public perception and on monitoring data regarding their occurrence in the various environmental

compartments” (NORMON groups cited in Yadav, D., et al (2021). Chemosphere, 272, 129492)

• Sauvé et al. (2018), defined Contaminants of Emerging Concern (CECs) as ‘naturally occurring, manufactured or

manmade chemicals or materials which have now been discovered or are suspected [to be] present in various

environmental compartments and whose toxicity or persistence is likely to alter the metabolism of a living being

significantly.’ CECs show high resistance to degradation due to its complex structure and other factors.
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The NORMAN network enhances the exchange of information on emerging environmental substances, and 
encourages the validation and harmonization of common measurement methods and monitoring tools so

that the requirements of risk assessors and risk managers can be better met.
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Risk assessment of rare Earth elements, Antimony, Barium, Boron, Lithium,
Tellurium, Thallium and Vanadium in teas Kowalczyk E, et a. (2022). EFSA Journal 2022;20(S1):e200410, 12 pp. 

https://doi.org/10.2903/j.efsa.2022.e200410



Tóth et al. (2016) Environment International, 88, 299-309, 

https://doi.org/10.1016/j.envint.2015.12.017.



• Four nano-metal (hydr)oxides (amorphous Mn oxide (AMO), Fe-Mn binary oxide (FMBO), two-line ferrihydrite (2L-Fh) and goethite)

were successfully synthesized and fully characterized

• AMO and FMBO not only demonstrated their efficiency as Ag and Tl

sorbents, but also displayed they would be promising nanomaterials as

micronutrient fertilizers.

Cieschi, M.T. Yunta, F. Agronomy 2021, 11, 1876. 

https://doi.org/10.3390/agronomy11091876
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Meusburger, K., et al.. 2020.. Scientific Reports 10: 11858. 

https://doi.org/10.1038/s41598-020-68736-2

https://doi.org/10.1038/s41598-020-68736-2


Front Plant Sci. 2020; 11: 528.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237719/


Addition of radiation to environment by using 
radioactive elements .

Radioactive pollution, like any other kind of pollution, is the release 
of something Unwanted into the environment and, in this case, the 
unwanted thing is radioactive material.• Non-ionizing radiations

• Ionizing radiations
• Non-ionizing radiations: Electromagnetic waves of a longer 

wavelength which are near ultraviolet rays to radio waves are 
known as non-ionizing radiations. These radiations have enough 
amount of energy to excite molecules and atoms of the medium via 
which they travel. They make atoms to vibrate faster and but does 
not have enough amount of energy to ionize them.
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• Radioactive contamination , also called radiological contamination , is 
the  deposition of, or presence of radioactive substances on surfaces or 
within solids, liquids or Gases  (including the human body), where their 
presence is unintended or undesirable .

• Such contamination presents a hazard  because of the radioactive decay 
of the contaminants, which emit  Harmful ionizing Radiation  such as 
alpha or beta particles, gamma rays or neutrons . The  degree of hazard 
is Determined  by the concentration of the contaminants, the energy of
the radiation being emitted, the type of radiation, And  the proximity of 
the contamination to organs of the body . It is important to be clear that 
the contamination gives rise to the Radiation hazard, and the terms 
"radiation“ and "contamination“ are not interchangeable .

• Contamination may  affect  a person, a place, an animal, or an object 
such as clothing



Ionizing radiations: These radiations are 
electromagnetic radiations that have high energy like 
gamma rays, x-rays, and short wavelength ultraviolet 
radiations. These rays of energy like alpha, beta, and 
gamma are generated in radioactive decay have the 
ability to ionize molecules and atoms via which they 
travel. They also have ability to change molecules and 
atoms into charged ions. Radioactive decay is a 
process from which alpha, beta, and gamma radiations 
are generated.  



Natural sources of radiation: Natural sources of radiation 
are mentioned below: 
In natural sources of radioactive pollution, atomic 
radioactive minerals are one among them. 
Cosmic rays possess high energy ionizing electromagnetic 
radiation. 
Another source of radioactive radiation is naturally 
occurring radioisotopes. Radioisotopes are found in soil in 
small quantity. 
Radioactive elements like radium, thorium, uranium, 
isotopes of potassium and carbon occur in lithosphere
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The impact of radioactive pollution on human  
beings can vary from mild to fatal; the  magnitude 
of the adverse effects largely  depends on the level 
and duration of exposure  to radioactivity. Low 
levels of localized  exposure may only have a 
superficial effect and  cause mild skin irritation.
Long-term exposure or exposure to high  amounts 
of radiation can have far more serious  health 
effects. Radioactive rays can cause  irreparable 
damage to DNA molecules and can  lead to a life-
threatening condition.



• The rapidly growing/dividing cells, like those of the  skin, bone marrow, are more 
sensitive towards  radioactive emissions.

• On the other hand, cells that do not undergo rapid  cell division, such as bone cells and 
nervous cells,  aren't damaged so easily.

• Skin cancer, lung cancer and thyroid cancer are some  of the common types of cancers caused 
by radiation  effect.





• Nuclear devices should be exploded under ground.
• Contaminants may be employed to decrease the  radioactive emissions.
• Production of radio isotopes should be minimised.
• Extreme care should be exercised in the disposal of  industrial wastes contained 

with      radionuclide's. 
• Use of high chimney and ventilations at the working
• place where radioactive contamination is high. 
• In nuclear reactors, closed cycle coolant  system with gaseous coolants of very 

high  purity may be used to prevent extraneous  activation products. 
• Fission reactions should be minimised. 
• In nuclear mines, wet drilling may be  employed along with underground 

drainage. 
• Nuclear medicines and radiation therapy  should be applied when absolutely 

necessary  and earth minimum doses.
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• 13 pesticides

• 12 pharmaceuticals

• 5 transformation products (4-methylamino-antipyrine, 4-

amino-antipyrine, 4-formylamino-antipyrine, 4,4-acetylamino-

antipyrine and carbamazepine-10,11-epoxi)

Analytical methods for the determination of EC in soil are scarce and mainly

developed for sediments and sewage sludge (Benedetti et al., 2020; Luque-Munoz

et al., 2017; Malvar et al., 2020; Martin-Pozo et al., 2019; Ponce-Robles et al., 2017)

García Valverde, M.J. et al. (2021) Science of The Total Environment, 782.

https://doi.org/10.1016/j.scitotenv.2021.146759.

https://doi.org/10.1016/j.scitotenv.2021.146759


• Tetracyclines (TC) are the most used antimicrobials for animal feedstock in the EU accounting 1/3 of sales in 

2014 (European Medicines Agency, 2016). 9 tones of antibiotics are used in Scottland for beef production

• The risk associated with this persistence is the development of antibiotic resistance microbiota which can 

affect ecosystems and human beings

• Acid-base aqueous chemistry of the TC molecule make its adsorption potentially favourable at acidic pH (<4)

by means of 2:1 sheet silicates interlayer cation exchange mechanisms (Wang et al., 2008)



• TC adsorption rate was studied through batch experiments.

• Adsorption capacity was assessed using different TC aqueous concentrations

(33, 132, 322, 625 and 1,176) mg/L on solid geosorbents (2.5 g for clays and

calcined sewage sludge, and 4.0 g for iron oxides) at pH 4, 6 and 8.

• Adsorbed TC was quantified by UV spectrophotometry at 254 nm.

• Langmuir and Freundlich adsorption isotherms were calculated and their

constants were determined (Cm and n).

Cuevas, J.(2019) Minerals 2019, 9, 453. https://doi.org/10.3390/min9070453





• Abundance of antimicrobial resistance (AMR) genes is being tested on 630 

soil samples from LUCAS 2018 topsoil survey

Preliminary results show as AMR abundance is affected by soil properties

…TO BE CONTINUED
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• Polycyclic aromatic hydrocarbons (PAH) are a family of aromatic hydrocarbons with two or
more condensed benzene rings formed during incomplete combustions.

• The PAH are persistent organic pollutants with toxic, mutagenic, and carcinogenic properties
(IARC 2010) and consequently their presence in soil is hazardous for the environment and
human health. These compounds are deposited on soils because of their low vapor pressure
and water solubility. Garcia-Delgado, et al. (2015)

• PAHs are solid at room temperature and are generally lipophilic; binding potential is strong
to organic material, soil organic matter and fatty tissue, or dust particles.

• The properties of the individual PAH homologues depend on the number of hydrocarbon
rings: the smaller the molecule, the smaller the lipophilicity and the higher the volatility.
Consequently, PAHs partition in nature (FAO and UNEP 2021).



The same behaviour was observed when the four solvents were compared 
using ultrasonic extraction. However, when orbital shaking extraction was 
entered as a factor, significant differences were found between 
acetone/hexane (14 validated PAH) and methanol (eight validated PAH)

García-Delgado C, Yunta F & Eymar E (2013).

Commun in Soil Sci and Plant Anal, 44:1-4, 817-825
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Science, 373 (6550), • DOI: 10.1126/science.abb0354



 Plastic residue and MPs can alter soil  

physicochemical properties.

 Plastic residue and MPs inhibit growth and

development of plant and soil animal.

 Effect of plastic residue and MPs on soil  

microorganism is uncertain.

Jinrui Zhang et al. (2022). Journal of Hazardous Materials, 435 
https://doi.org/10.1016/j.jhazmat.2022.129065.



Extraction and identification methods of 

MPs in soil do not accurately extract 

and identify NPs, and the content and 

typeof NPs in soil are unknown.

• Fast, convenient, and practical standard procedure for MPs/NPs extraction and identification in agricultural soil should to 
be designed

• There are few extraction and identification processes for MPs/NPs in agricultural soil, relative to those available in water.
• Only a few studies have estimated the concentrations of microplastics in soils with a large knowledge gap in the 

understanding of nanoplastic abundance

The adsorption of micro/nanoplastic onto the surface of soil particles is 

mediated by hydrophobic and electrostatic interaction
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Gross nitrogen balance decreased (in Kg N per hectare) from 72 to 46 from 2000 to 2009 but no 

significant reductions have been registered from 2010.

EUROSTAT

On average, 145 kg N/ha are added to European soils in

2010 (N inputs)

Average crop N offtake is 92 kg N/ha

Nitrogen surplus remained around 50 Kg N/ ha from 2010

to 2014.

W. de Vries, L. et al. (2021) Science of the Total Environment 786
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• Sources of Emerging Pollutants should be well identified

• Emerging Pollutants in soils should be monitored and quantified taking in

account those specific features of soils as complex matrix. Different soil types

are affecting on different way on the availability of Emerging pollutants and on

their potential impact.

• Impact of Emerging Pollutants in soil phases should be well know and taken

into consideration as part or the impact assessment on ecosystems and

human health.

• Active Emerging Pollutant fractions should be adequately quantified to be

taken into consideration in support of environmental policies and regulations




