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Abstract: Cadmium is a toxic non-essential heavy metal. It is vastly used in batteries, plating, coating, alloys, welding etc. in various 
industries. Cigarettes contains tobacco smoke that transports cadmium into lungs and then to the rest of the body through blood. The 
bioaccumulation of cadmium in human body and in food chain leads to acute and chronic intoxications due to biomagnifications. Long-
term exposure to cadmium through air, water, soil and food leads to cancer and organ system toxicity such as reproductive, urinary, 
skeletal, cardiovascular, central and peripheral nervous and respiratory systems. Exposure to cadmium primarily occurs through the 
ingestion of contaminated food and water. The liver and kidneys are extremely sensitive to cadmium exposure. This may be due to the 
ability of these tissues to synthesize metallothioneins (MT), which are Cd -induced proteins that protect the cell by tightly binding the 
toxic cadmium ions. Recently, investigations of the capability of sunflower (Helianthus annulus L.) Indian mustard (Brassica juncea), 
and river red gum (Eucalyptus camaldulensis) to remove cadmium from polluted soil and water have been carried out. Nano particles 
of Titanium Oxide and Aluminum Oxide have been used to efficiently remove cadmium from waste water and soil. Microbial 
fermentation has been studied as a promising method for removing cadmium from food. In this manuscript, I reviewed the sources of 
Cd in the environment and also may help to determine the ecological importance of Cd stress in interdisciplinary studies. This review 
provides an update on the effects of cadmium exposure on human health. 
 
Keywords: Cadmium, Cadmium Induced Toxicity, Decontamination, Chelating Agents. 
 
I. INTRODUCTION  

Cadmium (Cd) is a soft, malleable, ductile silvery bluish-white metal with low melting point. It is chemically similar to the 
other metals Zn and Hg. It was discovered by German chemist Prof Friedrich Strohmeyer. Cadmium is a common impurity of zinc 
compounds. The average concentration of Cadmium in Earth’s crust is 0.1 – 0.5 ppm. The most common mineral of cadmium is 
greenockite (CdS) is nearly associated with sphalerite (ZnS) [1]. Unlike most other metals, cadmium is resistant to corrosion and is used 
as a protective plate on other metals. Cadmium is produced mainly as a byproduct of mining, smelting and refining sulfidic ores of zinc. 
Cadmium forms several important compounds in nature. They are Cd (OH)2 (this compound is seen in the Nickel – Cadmium battery), 
CdO (this compound is used in a variety of reactions including acting as a catalyst in redox reactions, hydrogenation reactions, 
polymerization and cleavage) and CdSO4 (it is used in electroplating, fluorescents, pigments and batteries). Now a days Cadmium is an 
environmental pollutant that has become a global problem. 

 
2. PHYSICAL PROPERTIES OF Cd  

SNO Physical Property Value 
1 Atomic number 48 
2 Group 12 (II B) 
3 Period 5 
4 Electronic Configuration [Kr] 4d10 5s2 
5 Boiling point 767 0C 
6 Melting point 321 0C 
7 Density 8.65 g/cm3 
8 Oxidation states +2 but few compounds show +1 (Cd2

+2 ) 
9 Electro negativity (EN) 1.69 (Pauling scale) 
10 Stable Isotopes (8) 106Cd, 108Cd,110Cd,111Cd,112Cd,113Cd,114Cd and 116Cd 
11 Natural Radioactive Isotopes 113Cd (beta decay, t1/2 = 7.7 X 105 Years) 

and 111Cd (two neutrino double decay, t1/2 = 2.9 X 1019 years) 

Table 1 
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3. PRODUCTION OF Cd  
 Cadmium occurs mainly in association with the sulfide ores of Zinc, Lead and Copper. Cd is a byproduct of the zinc industry. 

The average annual production of Cd throughout the world increased from only 20 tonnes in the 1920s to about 12000 tonnes in the 
period 1960-1969, 17000 tonnes in 1970-1984, since 1987 it has fluctuated around 20,000 tonnes. The world production of Cd was 
estimated at 25,600 tonnes in 2018. Cd is mainly produced in China, Republic of Korea, Japan, Canada, Kazakhstan, Russia, Mexico 
and Peru. As per Mineral Commodity Summaries, 2020 of USGS Report, the world refinery production of Cd was estimated at 25,100 
& 25,000 tonnes in 2018 & 2019 respectively and also shown in the Table. 

 
                                                                           Table 2 World production of Cd (In tonnes) 

Country 2016 2017 2018 2020 
World: 
Total(rounded) 

25700 25800 24400 24000 

Chain 8222 8200 8200 8200 
Korea 4000 4000 4900 3000 
Japan 1989 2310 2108 1800 
Russia 1500 1800 1900 900 
Canada 2305 1802 1676 1800 
Kazakhstan 2682 1500 1500 1500 
Mexico 1244 1142 1307 1300 
Peru 820 797 765 700 
Netherlands 620 620 620 1100 
USA 400 550 550 500 
Germany 400 500 500 450 
Norway 355 416 399 320 
Other Countries 1146 1119 1148 2300 

Source: World Mineral Production, BGS 
 
4. SOURCES AND ROUTES OF EXPOSURE  

Cadmium is a pollutant introduced in the environment as a result of the rapid development of Industries and modern 
technologies.  Humans are exposed to cadmium from different sources including air, water, soil, food and smoking. Cadmium can be 
released to the environment in the following ways: a) Natural activities such as volcanic activity, weathering and erosion. b) Human 
activities such as tobacco smoking, mining, smelting and refining of non-ferrous metals, fossil fuel combustion, incineration of 
municipal waste (especially cadmium containing batteries and plastics). 
4.1. INDUSTRIAL PROCESSES: The cadmium uses mainly are in Nickel-Cadmium batteries, coatings and plating, as a stabilizer in 
plastics and other (including non – ferrous alloys, semiconductors and photovoltaic devices). The highest potential occupational 
exposures occur in cadmium production and refining, nickel cadmium battery manufacture. The disposal and recycling of electronic and 
electrical e-waste   has also been identified as a important source of exposure to cadmium, particularly for children. 
4.2. FOOD AND DRINKING WATER: Drinking - water contains very concentration of Cd, usually in the range 0.01 - 1.00µg/ litre. 
In a survey in the Netherlands, about 99% of drinking - water samples in 1982 contained less than 0.1µg/litre. In polluted areas, well - 
water may contain very high concentrations of cadmium (exceeding 25 µg/litre).  Highest cadmium levels are found in the kidney and 
liver of mammals fed with cadmium-rich diets and in certain species of oysters, scallops, mussels and crustaceans. Some crops, such as 
rice, can accumulate high concentrations of cadmium if grown on cadmium- polluted soil.  
4.3. SMOKING: The tobacco plant naturally accumulates relatively high concentration of Cd in its leaves. Cigrette smoking can cause 
significant increases in the concentration of cadmium in the kidney.[2]. Cadmium exposure from smoking cigarettes may vary depending 
on the type of cigarettes. A cigarette contains 1-2 µg Cd; a person smoking 20 cigarettes per day will absorb about 1 µg Cd. About 10% 
of cadmium with a 40% - 50% absorption rate in the lung. Inhaled cadmium is linked to smoking – related respiratory diseases, such as 
pulmonary disease and lung cancer. Depending on the brand (i.e., mainly on the origin of the tobacco), cigarettes produced in Europe 
or the United States of America contain Cd at a concentration of 0.5 - 2.0 µg/g (dry weight) of tobacco, of which 10% can be absorbed 
[11]. 
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                                                                                  Table 3 
 
5. TOXICITY  

Cadmium (Cd) is a well- known global environmental pollutant. Cadmium is considered as a toxic metal and is hazardous to 
both human and wild life. According to International Agency for Research on Cancer (IARC) [3]. Human exposure to Cd compounds 
may create a serious health problem. Itai - Itai disease was one of these conditions caused by chronic cadmium contaminated rice fields. 
The number of patients affected by the disease was estimated around 400 patients   from 1910 to 2007. The chief organ toxic impact in 
the human is the kidney. About 30% of body cadmium is deposited in the kidney tubule region. Diabetics are more susceptible to renal 
tubular damage from Cd exposure than controls. Cadmium may also impair vitamin D metabolism in the Kidney. Cadmium decreases 
serum osteocalcin levels in rats. Cadmium also directly induces oxidative stress, increases lipid peroxidation and depletes glutathione. 
Hematopoeisis is adversely affected, most notably in itai - itai disease where severe anemia is observed. Cadmium has considerable 
endocrine disruption capacity, apparently disregulating all pituitary hormones. Male infertility in rats from Cd exposure is due to damage 
to the blood - testis barrier, decreasing germ cell adhesion leading to germ cell loss, reduced sperm count and subfertility or infertility. 
Cadmium exposure is a known risk factor for developing insulin resistance. The United States Environmental Protection Agency 
considers Cd to be a Class B1 carsinogen.  There is contradictory evidence linking Cd exposure to breast cancer and denying that link. 
Prostate cancer is also correlated with Cd consumption as is pancreatic cancer. Cadmium may interact with different hormonal signaling 
transduction along estrogen. Low doses of cadmium affect the cardiovascular system. 
   
  

   
Toxicity of Cadmium 

Pollutant Major sources 
 
 
 
Cadmium (Cd)                                   

Cadmium producing Industries, 
Electroplating, welding, 
By products from refining of Pb, Zn and Cu 
Fertilizer Industries, Pesticide manufactures, 
Cadmium - Nickel batteries, nuclear fission plants. 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.04.51 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:4(3), April: 2022 
Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 

Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 2nd April 2022   
 Publication Date:10th May 2022 

Publisher: Sucharitha Publication, India 

 

 
58 

 

6. IMPACT OF Cd TOXICITY ON DIFFERENT PLANT SPECIES  
Plant Species Cd level Medium Duration Effects 
Pea 250 µM 

CdCl2 
Nutrient 1month Reduction in rate of  

photosynthesis . 
Rice 5 mM CdCl2 Petri dishes 

hydroponically 
12 days Leaf chlorosis, 

 
Georgia wild 
flower 

10 mM Cdcl2 Petri dishes 
hydroponically 

5 days Inhibited seed 
germination 

Wheat 1 mg/L CdCl2 Plastic container 2 months Reduced the root 
elongation 

 
                                                                                            Table 4 
 
7. DETOXIFICATION (BY CHELATING AGENTS)  

Reverse Osmosis, Ion exchange and chemical precipitation are some of the common techniques used for the removal from 
aqueous solutions of heavy metals. These methods are the most expensive, requiring high amounts of energy or large quantities of 
chemicals. Recently Phytoremediation, Synthesized nanoparticles (TiO2, Al2O3), microbial fermentation methods are used for removal 
of cadmium heavy metal.  Detoxification by cadmium with EDTA (Ethylene Diamine Tetra Acitic Acid), BAL (British Anti - Lewisite, 
dimercaprol), DMSA (2,3- dimercapto succinic acid) and DMPS (2,3- dimercapto - 1-propane sulphonic acid) is also possible (Figure 
1). Combination therapy is an effective route in the management of heavy metal toxicity.  
         

 

 
EDTA                        BAL (Dimercaprol)                        DMSA                               DMPS 

 
Figure 1 

 
CONCLUSION 

According to the Third National Report on Human Exposure to Environmental Chemicals (NHANES), Cd exposure is 
widespread in the general population. Cadmium compound poisoning leads to harmful effects on various organs and systems. Awareness 
should be created among the communities regarding its sources of exposure, features regarding its sources of exposure, features of 
toxicity. In   the revies, I reviewed the toxicity of Cadmium on the environment and living organisms. 
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