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Table 1 Sources of Hea�y Metals

Sl. No. Name of the Metals So�rce

1. Aluminum � Aerospace, Construction materials, Utensils manufacturer, Electrical Appliances, 
    Packaging and automobiles.
  � Paints and Pigments.
    Fuel additives, propellants and explosives.

2. Antimony � Ores such as Valentinite (Sb2O3) and Stibnite (Sb2 S3)
  � Environment through waste incineration, metal processing mines and burning of coal.

3. Arsenic � Smelting industry (by-product of ores containing lead, gold, zinc, cobalt and nickel)
  � Pesticides
  � Paints and Dye industries

4. Bismuth � Sea Water (About 0.02 μg/litre Bi is present in Sea water).
  � Anthropogenic sources (copper, lead, silver and gold smelting, waste water  
     and sewage sludge).

5. Cadmium � Environment, By-product of Zinc concentrates.
  � Batteries, Manures and Pesticides
  � Food�such�as�liver,�mushrooms,�shell�sh,�mussels,�cocoa�powder�and�dried�seaweed

6. Cobalt � Implants, Batteries (Lithium Cobalt Oxide), Coloring pigments and dyes.
  � Magnets

7. Iron � Supplementary Food and Drugs, Coloring pigments and dyes.
  � Toys and Sports Goods, and Cast Iron

8. Lead � Ores (Eg., Galena, Cerrussite and Anglesite 
  � Batteries, metal products, Pipes and Solders and ammunition
  � Paints

9. Mercury � Fish�and�Shell�sh�(in�the�form�of�methylmercury�which�is�highly�toxic.a

10. Tin � Canned Foods and Beverages, Tin industries, Mining, Soil (due to weathering process) 
  � Biocides, Antifouling paints 

11. Thallium � Glass, Photoelectric cells, Rodenticides and Fungicides   

Table 2 Source of Hea�y Metal Exposure

Sl��No�� Name�of�the�Metals� H�man�Ex�os�re

1. Aluminum �  Environment Pollution, Inhalation and transdermal absorption through cosmetics
   containing aluminum.
  �  Medicines (e.g., Antacids).
  �  �orkers�in�industries�like�re�ning,�mining,�smelting�and�those�make�tools�by�grinding 
      and cutting using metal or compounds of aluminium.
  �  Aluminum utensils for cooking purposes..

2. Antimony �  Inhalation (exposure occurs during occupational activities while working with
   antimony compounds and inhaling antimony dust, or fumes)ds).
  �  Ingestion (through contaminated vegetables)
  �  Dermal exposure (occurs during working near antimony mines or antimony 
   processing sites)

3. Arsenic � Smelting industry (by-product of ores containing lead, gold, zinc, cobalt and nickel)
  � Pesticides
  � Paints and Dye industries

4. Bismuth � Medicines
  � Cosmetics



Table 2 Source of Hea�y Metal Exposure (continued...)

Sl��No�� Name�of�the�Metals� H�man�Ex�os�re

5. Cadminum �  Environment Pollution (contaminated food water)  
  �  Smoking
  �  Occupational�exposure�(through�inhalation�of��ne�dust�and�fumes).

6. Cobalt �  Environmental Pollution (Contaminated water, Air)
  �  Prosthetics 
  �  Medicines (due to the overdose of vitamin B12 supplements).
  �  Occupational exposure

7. Iron � Environmental Pollution (Contaminated water, Air).
  � Iron dust and fumes from welding, smelting, grinding 
  � Medicines (excessive use of Iron supplements)

8. Lead � Environmental Pollution (Contaminated water, Air).
  � Occupational Exposure.
  � Paints, Ceramicwares, Cosmetics, Medicines, Pencils
  � Toys, Automobile Exhaust

9. Mercury � Environmental Pollution (Contaminated Food, water, Air).
  � Occupational exposure 
  � Cosmetics

10. Tin � Consumption of canned Food and beverages.
  � Inhalation�(Land�lls�or�industries�dealing�with�the�manufacturing�of�tin�products).

11. Thallium � Environmental Pollution (Contaminated Food as plants absorb thallium from  
   thallium-treated soil, which further enters the food chain).
  � Inhalation of thallium oxides and salts
  � Absorption through skin.





Table 3 Normal and Toxic Levels of Heavy Metal in Biological Samples

Sl. No. Name of Metals Matr�x               Levels
   Normal Tox�c

1 Aluminum Blood  7 to 10 μg/l > 60 μg/l
  Urine  < 7μg/l 30 to 100 μg/l
  Serum  1 to 3 μg/l 50 to 100 μg/l

2 Antimony Blood  0.7-2 μg/l 9mg/l
  Urine  0.06-0.01 μg/l 0.26-0.39 μg/l
  Serum  <0.066 μg/g 0.088 μg/g

3 Arsenic Blood  <1 μg/l >50 μg/l
  Urine  <100 μg/l >5000 μg/day
� � Serum�� �1000��g/l� �1000��g/l

4 Bismuth Blood  <0.05μg/ml 0.05-0.1μg/ml
  Urine  0-20 mmol/l 400 mmol/l
  Serum  1 to 3 μg/l 50 to 100 μg/l

5 Cadmium –  >1μg/l >1μg/l

6 Cobalt Blood  0.08 to 0.50  μg/L 5 μg/L  
  Urine  0.3 to 0.7 μg/L 1- 5.1 μg/L
  Serum  60 μg/L >60 μg/L

7 Iron Blood  500-2000μg/l >3500 μg/l
  Urine  65μg/g >65 μg/g

8 Lead Blood  1.5μg/dl  >20μg/dl 
  Urine 0.667μg/L >25 μg/dl

9 Mercury Blood-Plasma/Serum 1.5 - 2.0 μg/L 50-200 μg/L
  Urine < 10μg/L < 20μg/L 

10 Tin Blood  < 0.005 μg /mL > 0.009 μg/ml  
  Urine  1 – 20 μg/L > 30 μg/ml 

11 Thallium Blood/Urine <5 μg /mL 10-15mg/kg 








