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Cadmium
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Shiny, soft, malleable metal, 
reasonable, resistant to corrosion

Density Cd:  8.65 g/cm3

Density Al:  3.70 g/cm3

Melting Point:  321 °C
Boiling Point:  767 °C

bulk pricing cadmium:
< $0.30/pound

bulk pricing tin:
~$9.00/pound
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Cadmium makes up
~0.1 ppm 

of the Earth's crust

In comparison:
 65 ppm zinc

50 ppm copper
50,000 ppm iron

No significant
cadmium deposits

Produced as byproduct
from processing

 zinc, lead, and copper

Elements never disappear, 
they only get redistributed!

Cadmium Distribution and Production



Cadmium Uses
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Rust proofing

PigmentsSemiconductors

“Since the 1960s, when alarms were first sounded about cadmium, 

industry found alternatives for most products that reach the consumer.”
Emsley, J. Nature’s Building Blocks, Oxford University Press, 2001, p. 77.



‘Elements of Life’
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Cadmium has no known useful role in higher organisms.
Hogan, C. M. Heavy Metal. in Encyclopedia of Earth. National Council for Science and the Environment. 

E. Monosson and C. Cleveland (Eds.), Washington DC, 2010.



Cadmium is Toxic
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Wiberg, N.; Wiber, E.; Holleman, A.F. Inorganic Chemistry, English Translation of 101st Ed., Academic Press, 2001, p. 1295. 

  
Among UN Environmental Program Top 10 Hazardous Pollutant
  



(Non-occupational) Exposure to Cadmium 
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•  Cigarette smoke (most important source in many populations)

•  Food (by way of phosphate fertilizers)

    highest concentrations: crustaceans, molluscs, kidneys, mushrooms

    higher consumption: grains, vegetables, starchy roots

•  Production of:

‣   Nonferrous metals (zinc, lead, copper, etc.)

‣   Iron/steel    

‣   Cement

•  Municipal solid waste incineration

•  Fossil fuel combustion 

Image from:  Hannah Whitaker/New York Magazin



The Period Table of Elements: Cadmium’s Neighbors
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Toxicity of Cadmium – Cause and Effect
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•  Can displace zinc in enzymes, inactivating them (200+ zinc-

     dependent enzymes)

•  Can displace calcium (in bones and enzymes)

•  Can interfere with the uptake of copper and zinc

•  Kidney failure

•  Cardiovascular diseases (at least a risk factor)

•  Endocrine disruptor

•  Carcinogenic effects (disputed claim)

•  Bone embrittlement, painful skeletal deformations

Effect

Cause

Image from:  www.silvieandmaryl.com



Toxicity of Cadmium – How Biology Mitigates It
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Our bodies contain proteins (so called metallothioneins) that are designed 

to detoxify the body of heavy metals (cadmium, lead, mercury, etc.): 

excretion though the kidneys

Their ability to do so is limited

Hence, very low tolerable weekly intakes for humans are set:

•    2.5 μg/kg body weight (EFSA Panel on Contaminants in the Food Chain)

•    7 μg/kg body weight (FAO/WHO Expert Committee on Food Additives)

Acute cadmium poisoning hard to treat



Summary Comments
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➡ Cadmium is toxic

➡ We are already being exposed to multiple sources of cadmium

➡ “Cadmium stays in the body for a long time so it is best to prevent the 

     exposure of young children to cadmium in jewelry.” (www.health.ny.gov)

➡ Replacing lead with the arguably more toxic cadmium makes no sense

➡ Use of cadmium in children’s jewelry is solely to reduce costs

➡ Alternatives are available

➡ Potential harm of children’s jewelry does not outweigh its benefits

➡ Precautionary principle dictates: aim at lowest possible cadmium exposure

Image from:  www.emaxhealth.com
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