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Radium (Ra88)

Properties

Radium is a silvery-white, soft and is the heaviest known alkaline earth metal. It is also the only
radioactive member of its group. Its physical and chemical properties most closely resemble its
lighter congener barlum It has an atomic mass of 226 amu and is naturally radioactive. It has a
density of 5.5 g/cm’, a melting point of 700 °C and a resistivity of ~100 pQ cm.

Radium is very reactive and readily reacts with nitrogen in air to form RazN,. Because of its
reactivity, the free metal does not occur in nature, but its compounds occurs naturally in uranium
ores.!"] The pure metal is produced by electrolysis as a biproduct in uranium extraction. The most
common oxidation state for Radium is +2. It is generally more reactive than any other elements in
group II. Radium metal is highly reducing, with the standard reduction potential for the Ra**/Ra
couple being —2.8V. Because of its relative longevity, *°Ra is the most common isotope of the
element, making up about one part per trillion (ppt) of the Earth's crust.

Plating Solutions

Radium is similar to other alkaline earth metals and difficult to deposit electrochemically. Radium
chloride or bromide can be dissolved in 1 M solution of nitric acid and be used as a reagent for Ra
plating in the following solution: 0.3 M solution of radium salt and the pH was adjusted to 9 using
ammonium acetate at a current density of 10 mA/cm? and at 60 °C 1,

Applications

Radium once was used in a lot of applications from food additives to medicine. It used to be added
to toothpastes, hair creams and even food products before being banned because of its side effects
B3] Nowadays it has applications in medicine and cancer therapy as a contrasting agent. Some of
the few ?ractlcal uses of radium are derived from its radioactive properties. For example, the
isotope **’Ra was approved by the United States Food and Drug Administration in 2013 for use in
medicine as a cancer treatment of bone metastasis.*
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