
LINDA ABBLITT

TENNESSINE

Element Symbol: Ts
Atomic Number: 117

In celebration of 
The International Year of the  

Periodic Table of Chemical Elements

raci.org.au



TENNESSINE
Many of the synthetic superheavy elements are named in recognition of the scientists or the geographical locations of the scientists involved in their 
discovery. In one way, tennessine is no exception – Tennessee, USA being the home state of some of the collaborators involved in this research – but in 
another, the name reveals a sliver of the element’s origin story. 

The synthetic pathway to ununseptium proposed in 2004 by the Joint Institute for Nuclear Research in Russia involved bombarding a berkelium target 
with calcium ions. The first hurdle in this plan was the nature of berkelium itself: it, too, is a synthetic, radioactive element. Berkelium-249 is commercially 
available, but only at a staggering cost. With a quote of US$3.5 million, the scientists resolved to wait for a commercial order of californium-252, in the 
production of which berkelium-249 is a byproduct. It took Joseph Hamilton, Professor of Physics at Vanderbilt University, several years of persistent 
monitoring until a commercial order of californium-252 finally came through in 2008, and a deal for the recovery of berkelium-249 was made. The facility 
which provided the precious element for the target? The Oak Ridge National Laboratory in Tennessee.

There were still further hurdles to clear: with berkelium-249’s half-life of only 330 days, time was of the essence. Before the experiments could take place, 22 
milligrams of berkelium-249 needed to be transported to Russia, where it was refused twice due to missing or incomplete paperwork. Despite enduring the 
trans-Atlantic flight, a total of five times, ultimately the precious radioactive material made its way to Dubna. In 2010, the Joint Institute for Nuclear Research 
announced that the synthesis of element 117 had been observed.

With a half-life counted in milliseconds across its currently known isotopes, tennessine is too unstable for chemical experiments. However, based on 
computational calculations, the chemistry of the heaviest member of the halogens may be rather fascinating. Except for its immediate neighbour astatine, all 
group 17 elements are non-metals. Astatine – which has also never been isolated as a substantial sample – and tennessine are both predicted to have metallic 
character, the latter more so than the former. Based on periodic trends, elemental tennessine may behave like a volatile post-transition metal. Element 117 
also flouts other conventions of group 17: instead of readily accepting an electron to complete the octet in its valence shells like its lighter group members 
(including astatine), the -1 oxidation state is predicted to be rather unstable for tennessine. 
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ARTIST’S DESCRIPTION

The states of colours of Tennessee are red, white and blue. I designed this woodcut as a cross between the Tennessee and American flags, white stars on a back-
ground of red and blue.
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