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Abstract: Low-contamination heavy metal toxicity persists. Metal poisoning may cause chronic illness. 

Traffic, industry, electricity, oil, garbage, construction, destruction, and re-suspension affect urban soils. 

Roadside dirt is dirtier than park, farm, or field soil, therefore biosphere soil composition varies. This is 

shown in Delhi's industrial and automotive expansion. Urban soil may reveal heavy metal contamination's 

origins, distribution, and extent. Health dangers from soil research. As investigated, climate and 

atmosphere affect soil chemistry. Ratio changes reduce soil fertility and quality. Human pollution, Earth 

origin, and parent rock affect metal concentrations. [1]. Human-introduced metals in metamorphic rocks 

enhance agricultural soil and surface/ground water heavy metals. Plant and soil heavy metal ratios vary. 

[3]. Woods soil contamination decreases with less human activity. Heavy metal-laden mining soils are 

dangerous. Heavy metal changes soil. [15]. Environmental pollution study varies by climate, urban, rural, 

and global. Rock and marine iodine and carbonate concentrations depend on temperature, crustal iodine 

distribution, soil water surface, and clay/shale mica proportion. Numerous studies link natural resource 

chemical composition to pollution. [5]. [6]. BIS specifies Indian drinking water as IS: 10500. Ranipet 

industrial area, Tamil Nadu, surface water heavy metal distribution. Environment ferrosol heavy metals 

sewage waste Metal and water/soil traces harm Earth. [10,11]. Many biological functions benefit from 

metals. 
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I. INTRODUCTION 

1.1 Heavy Metals 

Nickel (Ni): Ni is a silvery, cubic crystal d-block metal (period 4 and group 10). It has atomic number 28, mass 58.7, 

density 8.9 g/cm3, and high melting and boiling points. It is needed in modest concentrations and rare in the 

environment. Nickel helps the body make red blood cells, but excessive levels may be harmful. Nickel mining, 

electroplating, fossil fuel burning, and metal plating pollute soil. Inhalation, water, and contaminated food may 

potentially expose humans to nickel (Ni). Power plants and garbage incinerators discharge it into the air, where it 

precipitates. Wastewater may potentially pollute surface water with nickel. Stainless steel, coins, nickel for armor 

plates, burglarproof vaults, vegetable oils, ceramics, and Ni-Cd batteries are made using it. 

Chromium (Cr): Cr is a hard, steel-gray, cubic, d-block metal (period 4 and group 6). Atomic number 24, mass 52, 

density 7.19 g/cm3, high melting and boiling temperatures. Combining and alloying with other elements. Cr is a major 

ore product of FeCr2O4. Chromium (Cr) contamination arises from electroplating and waste. Sewage sludge pollutes 

soil with dangerous chromium (VI) Cr. Soil organics lower Cr (III) [12]. Soluble or precipitated surface runoff may 

carry it to streams. Chromium (Cr) in natural streams is mostly particle-associated and deposited in sediment. Chromite 

(Cr) is essential for carbohydrate and lipid metabolism, amino acid usage, paint, cement, paper, rubber pigments, 

corrosion protection metal plating, leather tanning, and textile color pigments [13]. It also improves glucose tolerance. 

Amino acid uptake, carbohydrate, and fat metabolism need chromium. Chromium is used in paints, cement, paper, 

rubber, and alloys [14]. 

Zinc (Zn): Period 4 and group 12 zinc has a bluish-white hexagonal crystal shape. Zinc is naturally occurring. Its 

atomic number is 30, mass is 65.4, and density is 7.15 g/cm3. Additionally, all food, earth, water, and air may contain 
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it. Human activity increases soil concentrations of this naturally occurring substance. Most contributions come from 

mining, coal extraction, steel production, and trash combustion, among other industries. Agriculture uses liquid manure, 

compost, pesticides, and fertilizers [15]. Industry uses it to manufacture wood preservatives, paint, dye, ointments, and 

rubber. Zinc (Zn) is water-soluble and abundant in industrial wastewater, which may damage groundwater. 

Copper (Cu): D-block copper is reddish-colored cubic crystal. Group 11/Period 4.Cu melts at 1357 K and boils at 2840 

K. Its atomic number is 29, mass is 63.5, and density is 8.96 g/cm3. In plants, animals, rocks, soil, water, and air. This 

vitamin is essential for plant and animal growth. Cu is needed for hemoglobin production, disease resistance, 

angiosperm seed dressing, and body water control. It also appears in electrical wire, metal alloys, cloth, leather, and 

wood preservatives. 

Cadmium (Cd): The hexagonal, silver-white malleable d-block metal Cd comes from period 5 and group 12. It has 

atomic number 48, mass 112.2, density 8.65 g/cm3, melting point 594 K, and boiling point 1038 K. It is an important 

micronutrient for plants and animals but may disrupt metabolic processes. Uncontrolled coal and waste burning and 

plant and animal consumption release Cd [16]. Fertilizers, pesticides, biosolids (sewage sludge), industrial waste, and 

air pollutants raise Cd concentrations. Burning fossil fuels, sewage sludge, plastic trash, Zn and lead processing 

byproducts, pesticides, and motor oil may also cause it. Cadmium (Cd) is used in Ni/Cd batteries, pigments, PVC 

stabilizers, alloys, electronic compounds, nuclear fission barriers, television phosphors, metal anticorrosive coatings, 

amalgam in dentistry, and swine and poultry worm treatments. 

Lead (Pb): Pb is a soft, cubic, silver blue-white p-block metal (period 6 and group 14). Lead has atomic number 82, 

mass 207.2, density 11.4 g/cm3, melting point 601 K, and boiling point 2013 K. Lead occurs naturally as a mineral 

containing sulphur (PbS, PbSO4) and oxygen (PbCO3). Also, garbage incineration increases urban lead levels. For 

storing batteries, solders, bearings, cable coverings, ammunition, plumbing, pigments, caulking, sound and vibration 

absorbers. Lead exposure from inhalation and ingestion has the same consequences. 

 

Heavy Metal Contamination 

Root Cause:  

Industry and commerce affect urban soil. Trace metal in 31 Chinese capital city soils. Pollution destroys air, soil, and 

water [16]. Urban soil receives organic and inorganic elements from direct and indirect sources [17,18]. To compare 

chemical bioaccumulation to ambient levels. Permanent low-level heavy metal accumulation may result from food [19]. 

Heavy metals may arise from agriculture, industry, sewage, mining, metallurgy, manufacturing, fuel combustion, and 

dust [20-23]. Local wastewater and traffic change soil. Metal contamination from hazardous waste was found in edible 

plants treated with tannery effluent in Jajmau, Kanpur, and Unnao industrial zones of the Ganaga plain, Uttar Pradesh 

[24,25 Metallic Ohau urban stream sediments [26]. A multi-element study of roadside deposition and sedimentation in 

Honolulu, Hawaii, indicated that RDS contaminated water and included transition metals including Pb, Cu, and Zn, 

which affect urban drainage systems. Ganga Plain heavy metal soil contamination was studied in India [28]. Indian 

Gomti River heavy metal sedimentation [29]. Estimating floodplain soil heavy metals [30]. Cadmium, lead, and zinc 

deposition throughout Europe 1955-1987. 

Each metal impacts soil, plant growth, and pollution differently. Since metals are bioavailable and poisonous, they 

damage land [31]. Organic matter pollution, land availability, and PCDD/Fs, PCNs, and PBDEs' carcinogenic, 

mutagenic, and toxic impacts [32]. Watering pollutes soil with heavy metals [33]. Long-term sewage water irrigation 

poisons plants [34]. Industrial water contamination harms rivers and farmland [35,36]. Heavy metals and minerals in 

sewage water aid horticulture [37,38]. Examined fertilizer's impact on sewage-irrigated plants. Random Use of sewage 

to water plants and vegetables increases heavy metals. Smelting and mining pollute the environment with Pb and Zn 

[39]. Mined ores increase environmental Hg 13% [40]. Non-ferrous metal smelter soil contamination [41]. Over 50 

years, European non-ferrous metal effluent gas cleaning has decreased Hg, Cd, and Pb [40]. 

Heavy Metal Contamination 

Hazardous Effect 

Increased atmospheric chemical heavy metals [41]. Biochemistry and inorganic heavy metal complexes may harm life. 

[42]. Nonbiodegradability delays deterioration. Overusing heavy metal is dangerous [43]. The body absorbs heavy 

metals by inhalation, ingestion, and skin contact [44]. Fish, plants, and soil absorb metal. 
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Living creatures accumulate heavy metals due to long half-lives [45,46]. Environment heavy metals may harm health. 

Higher hazardous element exposure in marine and terrestrial animals may be harmful. Food networks spread heavy 

metals [47]. He examined [48–50]. related dirt to health. Tamil Nadu and Kanpur tannery waste-damaged soils for 

environmental risk assessment and repair [51]. Heavy metals in water may destroy Beijing crops.Cd, Zn, and Pb in soil 

affect soybean development and food safety [52]. Lead-isotope effects on Hong Kong soil [53]. Soil hazardous metal 

pollution in agricultural Agia (Greece) [54]. 

Metals and elements [55,56]. Deforestation, hazardous waste degradation, non-biodegradable chemical waste, industrial 

waste, and others affect soil fertility and chemistry. Increased waste chemical pollutants produce this random and 

massive soil chemical composition change. In India, industrialization, population expansion, and climate change 

increase soil chemical impurity. Big resource transfers impact animals, plants, and water. We analyzed major risk 

variables. 

Heavy metal and soil contamination were evaluated in wastewater-watered food plants [58,59]. Saudi soil and crops 

absorb sewage heavy metals [57]. Agriculture soil heavy metal toxicity's long-term health and environmental effects. 

These fertilizers are N, P, and K [60]. Heavy metals in farm waste water affect food [60-65].Continued metal 

contamination in sewage-water crops. More heavy metals accumulate in soil and plants than sewage [66]. Metal in 

Mysore soil and sewage-irrigated tomatoes [67]. Jeddah benthic foraminifera show Red Sea heavy metal toxicity. 

Tshwane's polluted soil makes Spinaciaolerancea unfit for ingestion [68]. Metals may affect organisms and 

microorganisms because bacteria volatilize mercury and selenium (USDA and NRCS, 2000). Chromite may cause 

allergic dermatitis, gastrointestinal bleeding, respiratory tract cancer, and skin ulcers. Mucous membrane, liver, and 

renal damage may ensue. 

Water may acidify with Zn. They may inhibit earthworms and microbes, slowing organic matter degradation. Copper 

does not accumulate in the body or food chain. Overdose of copper causes brain damage, anemia, liver, kidney, 

stomach, intestinal discomfort, hypertension, and renal failure. Consuming toxins hurts. Nickel may harm kidneys, 

liver, and lungs. High Ni dosages may induce cancer, lung failure, birth defects, allergies, dermatitis, eczema, 

neurological system, and heart failure. Brain lead toxicity or death may ensue from storage. Pb symptoms include late 

growth, poor IQ, short attention span, hyperactivity, and mental decline. Brain, kidneys, and intestines may suffer. 

Under-6s are susceptible [69]. Lead exposure may delay response time, memory loss, nausea, sleeplessness, anorexia, 

joint weakness, reproductive failures, haem synthesis inhibition, irritation, and tumor development in adults. 

Aquatic: Heavy metals degrade water quality, harming humans.Pollutants are routinely tested in Atlantic Puffins and 

smooth toadfish. Another possibility is Minamata and itai-itai disease, caused by mercury and cadmium poisonings. 

Although acute heavy metal poisoning by skin contact is rare, heavy metals are exceedingly toxic and may cause injury 

at low doses [70–75]. It is unclear how heavy metals and other chemicals interact, but they may generate dangerous 

cocktail combinations. 
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