
Tellurium



General
information
• Atomic number 52

• Chalcogen group

• Metalloid

• Density 6.24 g/cm3

• Melting point 722.66 K

• Boiling point 1261 K

• Price 70 €/ kg
Department of health and human services. (2016, October). Periodic Table of Elements.
National Library of Medicine. Retrieved October 11, 2022, from
https://pubchem.ncbi.nlm.nih.gov/periodic-table/#view=tablee



Abundance and Production
• Yearly production 400-650 tons

• Abundance in earth's crust 1-5 ppb

• No mining for purely Te

• Ca 90 % of production from copper anode slime, from copper electrorefining

• Anode slime 0.5 - 5 weight-% Te



Discovery
• Te discovered in a Romanian goldmine at end

of the 18th century

• Discovered by Franz-joseph muller von reichenstein, Austrian
 Found it in the compound AuTe2
 Thought first it was bismuth sulfide
 Doped it ´metallum problematicum´

• Named by Martin Heinrich Klaproth
 latin ´Tellus´ = earth
 Historically there was thought to be a connection between the 7

planets and the up to then 7 discovered metals (Mercury)
 Also named Uranium after freshly discovered uranus
 Klaproth tried to continue this pattern by naming it after earth

Wikipedia contributors. (2022, September 25). Tellurium.
Wikipedia. Retrieved October 11, 2022, from
https://en.wikipedia.org/wiki/Tellurium



Chemistry

Department of health and human services. (2016, October). Periodic Table of Elements. National Library of Medicine. Retrieved
October 11, 2022, from https://pubchem.ncbi.nlm.nih.gov/periodic-table/#view=tablee



Chemistry

• Electron configuration: [Kr] 4d10 5s2 5p4 (6 valence electrons)

• Group VI elements: More metallic with increasing atomic radius

• Metalloid: On the edge between metals and non-metals

Metallic Non-metallic
Crystalline, looks like a metal Low melting point (~450˚C)
Semiconductor Brittle, breaks easily (ceramic)

Wothers, P. (2020, January 27). Tellurium. Chemistry World.
Retrieved October 11, 2022, from
https://www.chemistryworld.com/podcasts/tellurium/3005967.
articlee



Chemistry
• [Kr] 4d10 5s2 5p4

• Oxida on states: −2, +4, +6 (stable ones)
 -2 : 8 valence electrons
 +4 (Most common): Fully filled valence s-orbital
 +6 : fully filled 4D orbital

• Atomic Radius
 Neutral atom has a radius of 1.38 Å
 Anion with –2 charge: 2.21 Å
 Cation with +4 charge:

 Coordination III: 0.66 Å
 Coordination VI: 1.11 Å

 Cation with +6 charge:
 Coordination IV: 0.57 Å
 Coordination VI: 0.7 Å Tellurium - Atomic Number - Atomic Mass - Density of Tellurium | nuclear-

power.com. (2021, November 26). Nuclear Power. Retrieved October 11, 2022,
from https://www.nuclear-power.com/tellurium-atomic-number-mass-density



Compounds
• Gold Telluride: AuTe2 (-I)
 Compound in which Tellurium was discovered

• Cadmium Telluride: CdTe (-II)
 Used for the production of thin film solar cells
 Cheaper than conventional solar cells
 Good conductor of electricity

• Tellurium dioxide: TeO2 (+IV)
 Can react both as a base or an acid
 Can form glass under certain conditions
 Used in acousto-optic applications

 Regulation of lasers through the interaction of light waves and sound waves
 Crystal is strained by mechanical waves, which changes the refraction index
 Acousto-optic modulator: Shift frequency of transmitted light using soundwaves



Applications
• Electronics (CdTe)

• Thin film solar cells (CdTe)

• Metallurgy (as additive in alloys)

• Thermoelectric applications

• Oxidation catalyst

• Vulcanizing of rubber



CdTe thin film solar cells
• First introduced in 1972

• CdTe band gap near 1.5
eV (corresponds to photon
wavelength of 826 nm)

• Cell efficiency up to of 22.1 % (review
from 2021)

• About 5 % of total PV production

Romeo, Alessandro, and Elisa Artegiani. “CdTe-Based Thin Film
Solar Cells: Past, Present and Future.” Energies. 14.6 (2021)
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