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ABSTRACT: The objective of this paper was to examine the impact of informal electronic waste recycling and 

dumping activities on soil ecosystems: a review from 2000 to 2024 using domestic and foreign studies related to 

electronic waste issues on soil ecosystems from various scientific databases. The results showed that toxic metals and 

other pollutants in e-waste are released into the environment from improper disposal and informal e-waste recycling 
and treatment. These toxic substances eventually penetrate into soil, water, air and sediments leading to adverse 

effects on organisms in soil and water, causing toxicity to plants, and accumulating in the tissues of organisms and 

gradually amplifying along the food chain. It also seriously affects human health through exposure routes such as 
eating, breathing and absorbing through the skin. The findings of this review provided an overview of the toxic 

substances in e-waste affecting different components in the soil, water and air environment. 
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E-waste is the fastest growing waste stream due to 

the increasing demand for the latest electrical and 

electronic devices by consumers (Sankhla et al., 

2016; Zeng et al., 2017). Electrical and electronic 

products are discarded before the end of their life 

cycle, and very little e-waste is sent to formal 

recycling units (Ankit et al., 2021). Most e-waste is 

sent to landfills, incinerated, or dumped in 

developing countries, where it is recycled using 

rudimentary dismantling techniques without regard to 

worker safety and environmental protection 

(Niinimaki and Karell, 2020). The composition of e-

waste is quite complex as it consists of about 1000 

different substances, including not only recyclable 

precious metals but also toxic components (Jain et 

al., 2023). Toxic components found during the 

treatment and recycling of e-waste are dangerous 

such as lead (Pb), nickel (Ni), cadmium (Cd), 

mercury (Hg) and halogenated organic substances 

such as PCB, PBB found in e-waste are very toxic to 

plants, humans and organisms (Jiang et al., 2019; Ali 

and Mahrukh, 2020; Nuruddin, 2022). Therefore, 

although e-waste accounts for only 2-5% of the total 

solid waste volume, it contributes more than 70% in 
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terms of toxicity (Ankit et al., 2021). The presence of 

toxic components from e-waste into the environment 

has been documented in many domestic and 

international studies. Studies by Ohajinwa et al. 

(2018), Han et al. (2019) and Kuntawee et al. (2020) 

found very high concentrations of heavy metals in 

soil, water, sediment and dust at e-waste processing 

and recycling sites in Nigeria, China and Thailand. At 

the same time, PCBs and PBDEs were also found in 

dust from informal e-waste recycling areas in India 

and China at very high concentrations (Prithiviraj and 

Chakraborty, 2020; Lin et al., 2022). In Vietnam, 

high concentrations of heavy metals have been 

recorded in soil, dust and groundwater at e-waste 

processing facilities (Oguri et al., 2018; Ngo et al., 

2021). Former study by Thao et al. (2015) also 

showed that direct contact with e-waste during 

collection, sorting and recycling has accumulated the 

levels of metals As, Zn, Cu, Cr, Co in the hair and 

nails of the elderly in the recycling area. This shows 

that heavy metals have the ability to diffuse directly 

into soil and groundwater, leading to pollution of soil, 

crops, groundwater sources in neighboring areas and 

posing risks to human health (Ali and Mahrukh, 

2020). In addition, leachate from e-waste also 

significantly affects microorganisms, organisms 

living in soil and water and even humans (Ankit et 

al., 2021). Therefore, the objective of this paper was 

to examine the impact of informal electronic waste 

recycling and dumping activities on soil ecosystems: 

a review from 2000 to 2024.   

 

MATERIALS AND METHODS 
Data collection: The study used secondary data 

obtained through a literature review of articles related 

to the impacts of e-waste on soil, water and air 

environments published in domestic and foreign 

journals. In this study, documents were collected 

from the databases included ScienceDirect, Springer 

Nature, Google Scholar. These databases were 

selected due to their representativeness and coverage 

in publishing and searching for research articles on e-

waste. Many studies around the world have also used 

these database to systematically review and evaluate 

documents on e-waste (Maphosa and Maphosa, 2020; 

Andeobu et al., 2021; Madkhali et al., 2023). In 

addition, journals such as Science of the Total 

Environment, Journal of Hazardous Materials, 

Sustainability, Polish Journal of Environmental 

Studies, Renewable and Sustainable Energy Reviews, 

Environmental Pollution, International Journal of 

Environmental Research and Public Health, 

Environmental Technology and Innovation, 

Environment International, Process Safety and 

Environmental Protection, Resources, Conservation 

and Recycling were selected for further review to 

focus on finding relevant documents on e-waste. The 

selected documents must be academic articles, book 

chapters, conference papers or reports of 

organizations and be full-text articles. The 

publication dates of the documents range from 2000 

to 2024. To ensure wide coverage of the documents 

in search engines, avoid biased research and find 

relevant research documents, some keywords in both 

Vietnamese and English languages were used 

including electronic waste (electronic waste or e-

waste), e-waste recycling, e-waste and environmental 

pollution, adverse impacts of e-waste, environmental 

impact of e-waste dumpsite, environmental effects of 

heavy metals from the e-waste, heavy metals 

contamination of water and soil, etc. The titles and 

abstracts of all documents were screened to check 

their relevance to e-waste. After reviewing the titles 

and abstracts of the documents, documents with 

irrelevant content and duplicate documents were 

eliminated. A total of about 63 domestic and foreign 

research documents are selected for further 

evaluation and in-depth research.  

 

Data analysis: These documents are entered into 

Microsoft Excel software for synthesis and 

classification. Then, the results related to the impacts 

of electronic waste on the soil, water and air 

environment are evaluated and commented on. 

 

RESULTS AND DISCUSSION 
Composition of electronic waste: E-waste contains 

valuable components as well as hazardous and highly 

toxic metals and chemicals. Therefore, if not 

prevented through recycling and scientifically 

sustainable disposal, it can become a threat to the 

environment and public health. Table 1 shows the 

hazardous components and chemicals found in e-

waste. Therefore, the recycling and treatment of e-

waste in informal areas and inappropriate technology 

can cause significant impacts on people and the 

surrounding environment, especially releasing highly 

toxic substances into the soil, air and groundwater 

(Ari, 2015). Substances released from e-waste are 

divided into three types of pollutants. Primary 

pollutants are the most dangerous components of e-

waste such as heavy metals, halogenated compounds. 

Secondary pollutants are by-products or residues 

created by improper recycling, including dioxins, 

polyaromatic hydrocarbons, etc. Finally, emissions or 

tertiary pollutants are compounds used to recycle e-

waste. These substances must be properly handled to 

avoid environmental and health problems including 

aqua regia, hydrochloric acid, and cyanide during the 

leaching process of metal recycling (Khanna et al., 

2014). 



Impact of Informal Electronic Waste Recycling and Dumping Activities on Soil Ecosystems…             1077 

 LY, NHT; HONG, TTK; GIAO, NT 

Table 1:. Hazardous components in electronic waste 

Hazardous substances Existing in electronic waste 

Halogenated compounds 

PCB 
Capacitors, transformers, adhesives in plastics, 

old fluorescent lighting fixtures 

TBBA, PBB, PBDE Flame retardant for plastics, insulation in cables 
Chlorofluorocacbon Cooling unit, insulating foam 

PVC Insulation in cables 

Heavy metals 
As Semiconductor, LED, IC, solar cell 

Ba 
Getters in spark plugs, CRT monitors, fluorescent 

lamps 
Be Circuit board, motherboard, connector 

Cr 
Anti-corrosion coatings, tapes, floppy disks, 

dyes, pigments 

Cd 

Batteries, soldering irons, CRT monitors, infrared 

detectors, chips, ink, photocopiers, mobile 

phones 
Cu TV, DVD, cable and cord 

Pb Batteries, CRT monitors, cables and wires 

Li 
Mobile phones, photographic equipment, video 
equipment, batteries 

Hg 

Sensors, displays, electrodes, PCBs, fluorescent 

lamps, LCD screens, batteries in watches and 
calculators 

Ni Rechargeable Ni-Cd battery, electron in CRT 

Zn 
Inside the CRT monitor, a mixture of rare earth 

metals. 

Sn Solder for electrical circuits, battery electrodes 
Se Sensors in lamps, photocopiers 

Ag Capacitors, switches, batteries 

(Sources: Garlapati, 2016; Nahar et al., 2017; Ankit et al., 2021; Dockrell et al., 2023) 

 

Impact of e-waste on soil environment: Soil pollution 

is one of the major environmental impacts of 

unsustainable e-waste management (Adanu et al., 

2020). Unsafe e-waste recycling releases toxic 

substances in e-waste into the soil environment and 

causes serious pollution, significantly affecting the 

soil ecosystem as well as indirectly affecting human 

health. In addition, burning e-waste is also one of the 

causes of increased heavy metal content in soil and 

causing soil pollution (Ghulam and Abushammala, 

2023). Heavy metals and other pollutants can enter 

the soil directly by partly leaching from leachate 

containing heavy metals and pollutants into the 

surrounding soil, partly by rain leaching toxic 

substances into the soil. This contaminates the soil, 

and then these heavy metals and pollutants leak and 

enter the surrounding water sources. Soil is the main 

sink for toxic substances released into the 

environment from the processes of dismantling, 

recovering valuable materials, and unsafe 

incineration of e-waste (Chakraborty et al., 2022). 

Most of the toxic substances in e-waste are non-

biodegradable and persist in the environment for a 

long time. Therefore, the excess of various toxic 

components accumulates in the soil and affects the 

soil strength, reduces soil fertility and biological 

activities, which can lead to soil degradation 

(Twagirayezu et al., 2022). The negative effects of 

metals also depend on soil properties, organic matter, 

clay content, and pH (Chakraborty et al., 2022). 

Similarly, the study by Twagirayezu et al. (2022) also 

showed that contaminants from e-waste can persist in 

the soil for a long time due to pH, temperature, soil 

type, and soil composition. Among them, pH 

significantly affects the solubility, mobility and 

bioavailability of metals in soil, affecting the 

formation of ion pairs and complexes, surface charge 

and solubility of organic matter (Appel and Ma, 

2002; Muhlbachova et al., 2005). Soil organic matter 

affects the adsorption of heavy metals into soil, while 

the clay content in soil plays an important role in the 

mobility of heavy metals (Carrillo-Gonzalez et al., 

2006; McCauley et al., 2009). This means that clay-

rich soils often have a higher ability to retain heavy 

metals in soil (Elnajdi et al., 2023).  

 

In addition, toxic components accumulated in soil 

also increase the risk of exposure to the environment 

around e-waste recycling and treatment sites. Study 

by Kyere et al. (2016) found very high concentrations 

of heavy metals in the main working areas of e-waste 

incineration and dismantling sites, and heavy metal 

contamination has spread to residential, recreational, 

agricultural, and commercial areas. Studies by Peng 

et al. (2019) and Wu et al. (2019) have also shown 

that PCBs and some heavy metals are still present at 

relatively high concentrations in e-waste recycling 

sites three decades after the ban on recycling 
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activities. In addition, abandoned e-waste recycling 

sites are still considered a source of contamination 

including trace metals, plastics, halogenated 

compounds that pose a risk to the surrounding 

environment and human health (Li and Achal, 2020). 

In addition, contaminants in e-waste also affect soil-

dwelling bacteria, invertebrates such as earthworms, 

insects, and other animals such as birds. High 

concentrations of metals and toxic compounds 

accumulated in the soil reduce the amount of soil 

microbial biomass and the activities of various 

enzymes are also hindered (Quadros et al., 2016; Zou 

et al., 2021). This leads to a reduction in the 

functional diversity of bacteria in the soil ecosystem 

and changes in the bacterial community structure 

(Abdu et al., 2017; Beattie et al., 2018). In addition, 

exposure to heavy metals can cause metal tolerance 

in microbial populations (Ankit et al., 2021). 

However, some cases showed that although heavy 

metal and organic pollutant contamination reduced 

the normal soil microbiota, it increased the 

emergence of microbial populations with disease 

resistance and biodegradation properties (Xie et al., 

2016; Jiang et al., 2017). For earthworms, the study 

of Nfor et al. (2021) also showed that heavy metal 

contamination arising from unsafe electronic waste 

recycling and disposal activities inhibited the growth 

and reproduction of earthworms. 

 

Plants are susceptible to absorbing these 

contaminants through their roots, which then 

transport the metals to the shoots and accumulate 

within their tissues. This significantly affects plant 

growth. This makes cultivation unfeasible (Li and 

Achal, 2020; Twagirayezu et al., 2022). Former study 

by Chakraborty et al. (2022) revealed that metals are 

potentially toxic and toxic to plants leading to 

yellowing of leaves, poor plant growth, reduced yield 

and may even be accompanied by reduced nutrient 

uptake, plant metabolic disorders and reduced 

molecular nitrogen fixation in legumes. This is also 

consistent with research by Lenart-Boron and Boron 

(2014), heavy metal contaminated soils have reduced 

nitrogen-fixing bacterial biomass, leading to a 

significant reduction in nitrogen fixation. In addition, 

the absorption of metals by plants and subsequent 

accumulation along the food chain is a potential 

threat to animal and human health (Sprynskyy et al., 

2007). Because although vegetables can be cooked 

before consumption, heavy metals cannot be 

decomposed. Therefore, the accumulation of heavy 

metals in plants leads to the gradual accumulation of 

heavy metals in the human body and can lead to 

adverse health effects. A study by Olafisoye et al. 

(2013) analyzed heavy metals in plants grown on soil 

near the Alaba e-waste recycling and treatment area, 

showing that all vegetable samples had high 

concentrations of heavy metals. Therefore, if 

consumers consume them regularly, they may be 

poisoned by heavy metals due to bioaccumulation. 

 

Impact of e-waste on water environment: After the 

soil is polluted, heavy metals from e-waste such as 

mercury, lead, etc. seep deeper into the soil and 

groundwater. After reaching groundwater, these 

heavy metals will eventually enter rivers, streams, 

ponds, lakes and settle in sediments. For surface 

water environments, during the migration process, it 

would create acidification and toxicity in the water, 

harming animals and plants even when they are 

kilometers away from the e-waste treatment and 

recycling site (Jain et al., 2023). Acidification can 

destroy aquatic and freshwater ecosystems and 

reduce biodiversity. If acidification occurs in water 

sources, ecosystems can be damaged beyond repair 

(Twagirayezu et al., 2022). Among the types of e-

waste, mobile phones and batteries are e-waste that 

contains many hazardous metals. A mobile phone 

battery can pollute 600 m
3
 of water. In addition, 

about 12.5% of the e-waste is recycled through 

leaching and hydrometallurgy which leads to the 

entry of toxic substances into the aquatic ecosystem 

and affects human health (Rajesh et al., 2022). 

Different e-waste has a major impact on the 

environment, affecting and disturbing the entire 

ecosystem as shown in Table 2. 

 
Table 2.Impact of some types of electronic waste on the environment 

Electronic waste Possible impact 

CRT 

Heavy metals such as lead, barium and other heavy 

metals, as well as harmful phosphorus, would leach 
into groundwater. 

Circuit board Emissions of substances into the air 

Gold plated chips and 

components 

Hydrocarbons, heavy metals, bromine compounds and 
some other chemicals discharged into rivers and 

oceans cause acidification and toxicity problems, 

seriously harming flora and fauna. 

Computer cables 
Hydrocarbons released into the atmosphere, water and 

soil. 

From burning and smelting 
metals in electronic waste 

Dioxin emissions cause cancer and tumor risk 

Source: Mundada et al. (2004) 
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For groundwater, toxic components in e-waste enter 

the groundwater, leading to changes in pH, total 

dissolved solids, turbidity, chloride concentration, 

and conductivity (Dharini et al., 2017). This poses a 

health hazard to children and adults who use 

groundwater near e-waste recycling and processing 

areas as the water becomes unsafe for consumption. 

A study by Gupta and Nath (2020) has shown that the 

amount of pollutants found is significant near e-waste 

landfills and tends to decrease as the distance 

between the landfill and the aquifer increases. A 

study by Babbar et al. (2017) also showed that 

leachate generated from e-waste is the main cause of 

groundwater pollution. In addition, toxic substances 

from e-waste can accumulate in the tissues of aquatic 

organisms because they can absorb these toxic 

substances directly or indirectly and amplify them 

along the food chain. Among them, fish play an 

important role in biomagnification and are one of the 

species most affected by pollutants due to their 

relatively high trophic position in aquatic ecosystems 

(Martins et al., 2020). The transport of metals in 

aquatic organisms, especially fish, takes place 

through the blood and the ions are often bound to 

proteins. The metals come into contact with organs 

such as the liver, bile, kidney as well as the tissues of 

the fish and accumulate there at different levels. 

Potential pathways for pollutants to enter fish include 

food, non-food particles, water, gills and skin 

(Ayandiran et al., 2009). Many heavy metals in e-

waste can affect the development of fish during the 

embryonic stage, leading to a reduction in the number 

and quality of offspring. In addition, when fish are 

exposed to PCBs at different stages of development, 

it is likely to cause population decline or extinction 

(Igbo et al., 2022). Study by Huang et al. (2014) also 

showed that water bodies near areas where recycling 

and uncontrolled storage of e-waste activities have 

been heavily polluted and have reduced the diversity 

of aquatic species in the water body. When a river has 

an increasing concentration of heavy metals in its 

water, it can cause ecological imbalance and reduce 

the diversity of aquatic organisms (Ayandiran et al., 

2009). 

 

Impact of e-waste on air environment: Air pollution 

is another environmental consequence of e-waste. 

When the informal sector recovers valuable materials 

by methods such as burning unsoldered circuit boards 

in the open, melting plastics, burning cables to 

recover copper, soaking in acid baths, etc., pollutants 

are released into the air (Rajesh et al., 2022). When 

e-waste is burned, it creates smoke containing large 

amounts of toxic gases and heavy metals such as 

lead, cadmium, mercury, etc. into the air (Meem et 

al., 2021) and also increases the concentration of air 

pollutants, especially particulate matter (PM10) 

(Jayaraman et al., 2019). Specifically, fly ash from 

burning PCBs can emit metals such as tin, copper, 

lead, bromine, zinc, etc. (Rajesh et al., 2022). In 

addition, unsafe disposal of e-waste also releases 

particulate matter into the atmosphere along with 

heavy metals and flame retardants (Twagirayezu et 

al., 2022). These particles can travel further through 

the air depending on their size or volume. In addition, 

particulate matter can be incorporated directly into 

wastewater or can also enter soil or water sources, 

leach into groundwater sources, or react with 

organisms and compounds present in wet and dry 

sediments (Rajesh et al., 2022; Twagirayezu et al., 

2022; Bhardwaj et al., 2023). The impacts of e-waste 

on the air are the most severe and can extend 

thousands of miles from landfills (Bhardwaj et al., 

2023). This in turn pollutes the air around animals 

and humans as it remains the main route of exposure 

for humans through ingestion, inhalation, and dermal 

absorption (Li and Achal, 2020). Dust particles 

combined with pollutants can increase the risk of 

lung cancer and other chronic diseases (Bhardwaj et 

al., 2023). Inefficient thermal treatment of e-waste 

can produce extremely harmful by-products, 

including dioxins and furans (Twagirayezu et al., 

2022). A study by Leung et al. (2008) found 

increased levels of suspended particles and 

particulate matter in the environment surrounding an 

e-waste dump in Guiyu, China. In addition, dust from 

an e-waste recycling site also had concentrations of 

lead, copper, and zinc five times higher than those 

found in road dust in other areas. Zhang et al. (2017) 

and Qin et al. (2019) showed that informally treated 

e-waste dumps had significantly higher 

concentrations of particulate matter and heavy metals 

in the atmosphere, posing a threat to the environment 

and the health of people living near these dumps. A 

study by Kuntawee et al. (2020) found toxic particles 

in dust and air from open burning of e-waste in 

Thailand. Therefore, it can be seen that burning of e-

waste in informal areas has contributed significantly 

to high levels of air pollution. This has resulted in the 

highest levels of heavy metal exposure for residents 

in these areas and even neighboring areas (Gangwar 

et al., 2019). Overall, pollutants from improper 

recycling and disposal activities have posed high 

risks and serious impacts on human health as well as 

the soil, water and air environments. The hazardous 

effects of these pollutants have been presented in 

Table 3. It can be seen that many people have not 

been properly aware of the release of electrical and 

electronic equipment, causing increased risk of water 

and soil pollution, leading to decline in biodiversity 

and socio -economic development. Currently, almost 

all countries depend on the source of groundwater 
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partly or completely in order to use for living 

purposes, agriculture and industry 

.

 
Table 3 Hazardous impacts of contaminants from e-waste on human health and the environment 

Hazardous 

substances 
Source of exposure Impact on human health Environmental Impact 

PAH 
Ingestion, inhalation 

and skin contact 

Exposure causes cancer. Mutagenicity and 

teratogenicity may also occur. 

Often released as a by-
product of combustion into 

air, dust, soil and vegetation. 

BRF 
Ingestion, inhalation 
and skin contact 

Affecting thyroid function and causes cancer in 

humans. Also affects the reproductive and immune 
systems and disrupts the function of the endocrine 

system. 

BFRs can leach into 
landfills. They are organic 

airborne contaminants and 

sources of dioxins. 
 

PCDD 

PCDF 

Ingestion, inhalation 

and skin contact. 
Effects on reproductive system, nervous system. Air pollution 

PCB 

Ingestion, 

inhalation, dermal 

and placental 

exposure. 

Causing liver, kidney and thyroid cancer. Affects the 

immune system and reproductive and neurological 

development. 

Contaminating soil and 

affects vegetation and 

aquatic life. Accumulates in 

plants and causes harm. 

PBDE 

PBB 

Ingestion, 
inhalation, and 

placental exposure. 

Causing thyroid problems and impaired function of 
the nervous system, reproductive system and 

hormonal imbalances. 

Polluting air, dust, water, 

plants and soil. 

As 
Ingestion, inhalation 

and skin contact. 

Long-term exposure to arsenic causes skin diseases, 
lung cancer and damage to the nervous system. It 

also causes skin changes and leads to an increased 

risk of diabetes. 

Polluting air, soil, water and 

plants. 

Ba 
Ingestion, inhalation 

and skin contact. 

Causing high blood pressure, stomach irritation, 

changes in heart rate, muscle weakness, changes in 

nerve reflexes, and swelling of the brain, liver, and 
kidneys. 

Polluting air, dust and water. 

Be 
Digestion and 

inhalation. 

Causing lung cancer, can damage other organs, 

including the heart. Also causes pneumonia. 

Polluting air, soil, water and 

plants. 

Cd 
Inhalation and 

ingestion 

Causing irreversible toxic effects on human health; 

can accumulate in the kidneys and liver and lead to 

nerve damage; causes cancer, softens bones and 

severe pain in the spine and joints. 

Polluting air, dust, water, 
soil and plants (especially 

rice and vegetables). 

Cr 
Digestion and 

inhalation. 

Leading to asthma bronchitis, liver, kidney disease 

and can cause lung cancer. 

Polluting air, soil, water and 

plants. 

Pb 
Ingestion, inhalation 

and skin contact. 

Harming for reproductive organs, central nervous 

systems, respiratory systems and lung damage. 

May adversely affect children's brain development; 
causing damage to the circulatory system; and 

hinder the activity of enzymes in the human body. 

Polluting the air and dust; 

causing soil acidification; 

and absorbed into the 
groundwater and surface 

water. 

Li 
Ingestion, inhalation 

and skin contact. 

Causing kidney disease, cough and burning 
sensation; Difficulty breathing, shortness of breath, 

sore throat, skin redness, skin burns, pain, blistering 

and red eyes. 

Polluting the air, dust, water, 

soil and plants. 

Hg 
Ingestion, inhalation 

and skin contact 

This leads to behavioral and neurological disorders 

such as headache, insomnia, dementia and 

emotional instability. Fetus underdeveloped; 
pollutants are absorbed into breast milk. Disrupt 

kidney, immune system and central nervous system. 
Mercury can pollute human food chains through 

soil, groundwater and surface water. 

Polluting the air, dust, soil, 
plants, surface water and 

groundwater. 

Ni 
Ingestion, inhalation 

and skin contact 

Causing pulmonary embolism causes cancer, 
respiratory failure, birth defects, asthma and chronic 

bronchitis. In addition, it also leads to skin allergies. 

Polluting air, soil, water and 

plants. 

Se 
ngestion, inhalation 
and skin contact 

Causing hair loss and crunchy nails. It also causes 
cardiovascular, kidney and nerve abnormalities. 

Polluting the air, dust, water 
and soil. 

Zn 
Consumption and 

inhalation 

This leads to abdominal pain, skin irritation, nausea, 

anemia and can cause serious damage to the 
pancreas. 

Polluting the air, dust, soil, 

surface water and 
groundwater. 

Cu 
Ingestion, inhalation 

and skin contact, 

Causing eye, nose, mouth and throat irritation. It 

also leads to severe dizziness, headache, migraine, 
stomach pain, vomiting and diarrhea. 

Polluting the air, dust, water 

and soil 

Source: Andeobu et al. (2023) 
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Besides, the dismantlement and treatment of 

electronic waste improperly have emitted significant 

pollutants into soil, water and air environments, 

thereby harming the environment and health of 

people working in the field of electronic waste. 

Therefore, if electronic waste is controlled, treated by 

effective, proper methods and recovering materials of 

safe, environmentally friendly values, electronic 

waste would bring great value and prospects in the 

economy without causing risks to public health and 

environment (MMEREKI et al., 2016; Kumar et al., 

2017). 

 

Conclusion: The analysis of domestic and foreign 

articles showed that unofficial recycling and waste 

treatment activities have led to direct and indirect 

exposure through the soil, water, air and negative 

impacts on human health. Electronic waste contains 

both valuable components and contains toxic 

ingredients. The toxic substances in electronic waste 

have affected the soil environment as well as can 

cause soil degeneration destroying freshwater 

ecosystems and pollute groundwater. It also 

accumulated in the tissues of aquatic organisms and 

amplify them along the food chain. In addition, dust 

particles and pollutants generated from the 

dismantling and burning of e-waste cause air 

pollution of toxic gases and heavy metals. This 

exposes workers in the e-waste recycling area to 

health risks. There is a need for preventing the 

indiscriminate disposal of e-waste and improper e-

waste recycling and treatment activities to minimize 

the impact on the environment and human health. 
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