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Palladium, a steel white, ductile, metallic element, symbol Pd. In terms of earthly and cosmic 

abundance, it is one of the scarcest elements. Palladium was discovered in 1803 by the British 

chemist William H. Wollaston while he was purifying a quantity of crude platinum. It was named 

after the asteroid Pallas, which was discovered at about the same time.  

Properties  

The atomic number of palladium is 46, and its atomic weight is 106.42. Palladium's melting point 

is 1555 °C (2831 °F) and boiling point is 2963 °C (5365 °F). The malleable and ductile metal is 

harder than platinum. The specific gravity of the solid has been measured at 12.02, although the 

calculated density—based on the crystal lattice structure—yields a value of 12.0 g/cm
3
. 

Palladium is one of the six-member platinum family of precious metals (Group VIII). It is the 

least dense and lowest melting of the platinum family of elements.  

Palladium dissolves into acids more readily than any other platinum group member. The metal 

dissolves quickly in aqua regia, and it even dissolves, though slowly, in hydrochloric, nitric, or 

sulfuric acid. In finely divided form it is quite soluble in all acids. At room temperature it is not 

attacked by oxygen.  

One of the unusual properties of the metal is that at room temperature it can absorb up to 900 

times its own volume of hydrogen gas. When the metal is heated, hydrogen readily diffuses 

through it; this provides a means of purifying the gas. (See also Transition Elements; Metal.)  

Occurrence  

Palladium is found along with the other metals of the group in platinum ores in deposits of the 

Russian Federation, South and North America, Ethiopia, and Australia. It is principally alloyed 

with gold and silver in a gold ore from Brazil. It also occurs with the nickel-copper deposits of 

South Africa and Ontario, Canada.  

Compounds  

The principal oxidation states of palladium are +2 and +4; valences of 0 and +1 are also 

exhibited, and a valence of +3 is rare.  

Three oxides can be formed with the metal. The best known, black palladium (II) oxide (PdO), is 
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formed when the metal is heated in air at red heat. It is a strong oxidizing agent and is easily 

reduced to palladium metal by hydrogen gas. The monoxide is insoluble in water and acids, 

including aqua regia.  

A brown hydrate of palladium (III) oxide (Pd2O3) is unstable and reverts to the monoxide in 

about four days. The compound loses water on heating and may explode as it changes to PdO.  

Palladium (IV) oxide (PdO2), the less common oxide, is formed as the hydrate, which has a dull 

red color.  

Uses  

Palladium is used mainly as a catalyst. Like other platinum metals, it exhibits catalytic activity in 

various reactions. Finely divided palladium is utilized as a catalyst for hydrogenation and 

dehydrogenation reactions. With other platinum metals, palladium is used in the catalytic 

converters of automobiles.  

Palladium is also utilized in the jewelry trade. White gold is an alloy of gold that has been 

decolorized because of the presence of palladium. Like gold, the metal can also be beaten into 

leaf. Because of its hardness, as well as its resistance to atmospheric oxygen, palladium has also 

found uses in the manufacture of surgical instruments, in dentistry, in watchmaking, and in the 

production of electrical contacts.  
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