
RUTHENIUM



HISTORY

• Discovered in 1844

• Karl Klaus in Kazan

• First studied by Jedrzej Sniadecki 1807

• Discarded because finds were non repeatable

• Name from the Latin word for Russia

(Ruthenia)

https://www.technology.matthey.com/article/8/2/67-69/
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RUTHENIUM IN THE PERIODIC TABLE OF ELEMENTS



PROPERTIES

• Atomic number 44

• Electron configuration

• [Kr] 4d75s1

• Possible oxidation states

• -IV, -II, 0, I, II, III, IV, V, VI, VII, VIII

• Appearance

• Solid at room temperature

• Metallic

• Shiny silvery

• Atomic radius

• 207 pm

• Electronegativity

• 2,2

• Ionization energy

• 7,361 eV

• Melting point

• 2607 K

• Boiling point

• 4423 K

https://metals.comparenature.com/en/what-is-ruthenium/model-61-0



ABUNDANCE

• Isotopes

• Many different isotopes, most radioactive and extremely rare

• 99, 101, 102 and 104 the most common isotopes

• 74th most abundant element in Earth’s crust

• Often found in compounds with other platinum group metals

• Largest producers

• South africa, Russia and Zimbabwe

• USA also has quite big reserves

• Production has raised from ~15 tonnes to almost 40 tonnes in the past 20 

years



CHEMICAL COMPOUNDS

• Ruthenium forms many organometallic compounds

• Very useful compounds in organic synthesis and especially as catalysts

• Grubbs catalyst (C43H72Cl2P2Ru) 

• Noble prize in 2005

• Other known compounds

• Ruthenium (IV) oxide - RuO2

• Both RuF5 and RuF6

• Honeycomb structures in e.g. Li2RuO3



DIFFERENT 
KIND OF 
CRYSTAL 
LATTICES



RUTENIUM BASED THIN FILM AS 
FERROMAGNETIC MATERIAL

• Only Fe, Co and Ni are ferromagnetic material 

in the room temperature

• Naturally Ruthenium exists in the hexagonal 

close packed structure (HCP)

• However, by forcing it into body-centered 

tetragonal form (BCT) it has been proposed to 

have magnetic properties



GROWING THE LAYER

• A thin layer of Ruthenium is sputtered 

on a Al2O3 layer

• Thicker layers seem to magnetize 

worse

• These thin-film materials could be 

used in data storage such as hard 

drives and spin-transfer torque RAM
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