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ABSTRACT 

Healthy soils are rich in organic matter and humus, resulting in natural chelation. Today, 

natural and synthetic chelates are regularly added to fertilizers. Pollution of soil by toxic 

metals has become a major environmental problem due to rapid industrial growth, 

urbanization, modern agricultural strategies, and improper waste disposal practices, toxic 

metal poisoning of soils has become a major environmental hazard. The application of 

chelating agents, which is one of the most promising approaches to soil remediation. 
 

 

INTRODUCTION 
 

ollution of soil by toxic metals has 

become a major environmental 

problem due to rapid industrial growth, 

urbanization,  modern  agricultural 

strategies, and improper waste 

disposal practices, toxic metal 

poisoning of soils has become a major 

environmental hazard. The application 

of chelating agents, which will allow 

the removal of metal ions while 

conserving the important qualities of the 

original soils, is one of the most 

promising approaches to soil 

remediation. 

 

 Soil preparation methods  include 

physical, chemical,  and biological 

 

 repairs. Practical methods include the 

method of returning the soil and the 

method of heating. Chemical refining is a 

mechanical process which is used to 

remove contaminated soil using water- 

soluble solvents, clean water, and 

chelating agents used to repair heavy 

metal impurities from the soil. 

Chelation 
 

 Chelation is a type of interaction between 

ions and molecules in a metal ion that 

involves the formation of two or more 

separate bonds between a multidentate 

ligand and an atom in the middle of each. 

The resulting compounds of this type of 
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binding are mainly organic compounds 

also known as sequestering agents, 

chelating agents or chelants. 

Chelating agents 

 Chelating agents are natural or man-made 

chemicals that combine with metal ions to 

form water-soluble compounds. They are 

made of a ring-shaped center that forms at 

least two bonds with metal ions. 

 Chelates are commonly referred to as 

stimulating chelating agents since they 

release minerals from water into the soil 

to promote their absorption by the plant 

roots. They are classified mainly into 

three groups: (i) Synthetic amino 

polycarboxylic acids (APCAs), such as 

EDTA and EGTA (ethylene-glycol- 

tetraacetic acid), (ii) natural amino- 

polycarboxylic acids, such as S, S- 

ethylene-diamine-disuccinic acid 

(EDDS), and nitrile-triacetic acid (NTA), 

and (iii) low-molecular weight organic 

acids (LMWOAs). 

 Chelating compounds function in a 

variety of ways, including (i) removing 

target ions from the environment, (ii) 

inhibiting metal collapse, and (iii) 

enabling ions to pass the biological 

membrane. 

 Siderophores, water-soluble pigments 

composed of many microbial species 

such as pyochelin and pyoverdine 

produced by Pseudomonas works as the 

function of chelating agents by binding to 

iron. Amino acids, glutamic acid, 

histidine, malate, phytochelatin etc. some 

of the most common types of chelators in 

nature. 

 Furthermore, many common bacteria on 

grassy soils are known to create a diverse 

spectrum of structural siderophores such 

as hydroxamates (such as ferrioxamines 

from Actinomycetes), catecholates (such 

as enterobactin from Enterobacteria), and 

mix-ligand complexes (like pyoverdines 

from Actinomycetes) (Hider and Kong, 

2010). 

Examples of chelating agents 

Inorganic- EDTA (Ethylenediam 

inetetraacetic acid), GCG (L-5-glutamyl-L- 

cysteinylglycine), DTPA (Diethylene 

triaminepenta acetic acid), NTTA (Nitrilotris 

(methylene) triphosphonic acid), TMDTA 

(Trimethyl enedinitrilotetraacetic acid), and 

NTA (Nitrilo tri acetic acid) 

Organic- Acetic acid, Citric acid, Humic acid, 

Formic acid, Fulvic acid, Succinic acid, Oxalic 

acid, and Glycine and Cysteine 

Significance of Chelation Process in Soil 

Historically, healthy soils are rich in organic 

matter and humus, resulting in natural 

chelation. Today, natural and synthetic 

chelates are regularly added to fertilizers. 

We’ll talk more about that in a minute, but let’s 

first look at what ways chelates can impact 

soil. 

1. Increased nutritional availability: In 

alkaline soils, chelating agents bind the 

insoluble Fe and make it available to 

plants. Thus increases the availability of 

micronutrients to plants. 

2. Prevents the formation of insoluble, 

inaccessible molecules by nutrients: 

Chelating agents increase the availability 

of metal ions for plant uptake by 

preventing chelated ions from unwanted 

chemical interactions. 

3. Chelates reduce the toxicity of certain 

metal ions: Substrate chelation reduces 

the toxicity of metal ions to a normal and 

beneficial level. This is caused by humic 

acid and many of the molecular weight 

compounds present in organic matter. 

4. Chelates prevents nutrients from being 

washed away.: Chelate makes metal ions 

much more stable than free ions. EDTA is 

an effective chelating agent to prevent 

nutrients from washing out. 
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5. Enhances the mobility: The chelation 

process increases mobility and thus the 

availability of nutrients to plants. With 

this movement the plant's absorption of 

nutrients is improved. 

6. Chelates inhibit the plant pathogens 

growth by reducing the availability of 

iron: Chelating agents can sometimes 

suppress plant pathogens growth by 

reducing iron and thus improves plant 

growth. 

The extraction of heavy metals from soil 

using chelating compounds 

 Remedial measures can be divided into 

two categories: (a) one who leave harmful 

compounds in the soil and immobilize 

them in order to keep them from 

migrating and (b) other that remove 

contaminants from the soil, which are 

likely to save for future use. 

 EDTA as a heavy metal chelator from 

contaminated soil for effective 

phytoextraction. The application of 

EDTA in polluted soils increases Cd 

accumulation in plants aerial parts. Figure 

2 shows a virtual model of 

phytoremediation with the addition of a 

chelating agent to repair Cd-contaminated 

soil. 

 

 

Fig.1. Proposed mechanism of interaction 

between metal chelates in soil and nutrient 

solution and plant uptake (López-Rayo et 

al., 2015) 

 

 

Fig.2. Shows a virtual model of 

phytoremediation with the addition of a 

chelating agent to repair Cd-contaminated soil 

(Raza et al., 2020). 

CONCLUSION: 
 

The important considerations in the use of 

chelating agents in soil remediation, including 

the strength of compaction, selection, and 

recoverability of chelators in relation to heavy 

metal contamination. The use of chelated 

fertilizer is a new way to increase the 

availability of nutrients in the soil. Chelated 

fertilizers do not respond well to soil 

conditions and can significantly improve 

nutrient absorption and efficiency of use. 
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