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Naming of new elements

(IUPAC Recommendations 2002)

Abstract: A procedure is proposed to name new elements. After the discovery of a
new element is established by a joint IUPAC-IUPAP Working Group, the discov-
erers are invited to propose a name and a symbol to the IUPAC Inorganic
Chemistry Division. Elements can be named after a mythological concept, a min-
eral, a place or country, a property, or a scientist. After examination and accept-
ance by the Inorganic Chemistry Division, the proposal follows the accepted
ITUPAC procedure and is then submitted to the [UPAC Council for approval.
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1. INTRODUCTION

As early as 1782 it was stated by Guyton de Morveau that, in the interest of science, it was necessary
to have “a constant method of denomination, which helps the intelligence and relieves the memory” [1].
Ideally, an element or a compound should have a unique name because the proliferation of names for
the same substance can lead to confusion.

A case in point, but not the only one, is element 104, for which the names rutherfordium and kur-
chatovium have been used for nearly three decades by competing laboratories. At the heart of the prob-
lem is the belief of the discoverers that they have the sole right to name a new element. However, given
a decision by IUPAC in 1947, discoverers have the right to suggest a name to IUPAC, but only the
TUPAC Commission on Nomenclature of Inorganic Chemistry, after an examination of the suggested
name to determine its suitability and a public and expert review process, could make a recommendation
to the IUPAC Council. On 1 January 2002, when the [UPAC Commission on the Nomenclature of
Inorganic Chemistry ceased to exist, this responsibility was taken over by the IUPAC Inorganic
Chemistry Division to which this Commission belonged. The IUPAC Council makes the final decision
(see below).

While the origin of the names of some elements is obscure, the names of others have been based
on a property of the element, a mineral from which it was isolated, its place or area of discovery, a
mythological character or concept, an astronomical object, or were proposed to honor an eminent sci-
entist.

2. EXISTING RECOMMENDATIONS

The recent debate on the naming of the transfermium elements has centered on three issues: (1) prior-
ity of discovery, (2) the right of discoverers to suggest names, and (3) the role of the TUPAC
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Commission on Nomenclature of Inorganic Chemistry. These issues were first addressed in 1947, as
discussed in ref. [2]:

It was decided at the 1947 conference of the International Union of Chemistry, held in
London, that in the future the naming of elements and all questions relating to the names
and symbols of the elements should be dealt with by joint meetings of the Commissions of
Inorganic Nomenclature and of Atomic Weights. Such matters had previously been dealt
with by the Commission of Atomic Weights alone.

It has been accepted in the past that the discoverers of a new element had the sole
right to name it. Sometimes two different names have been given for the same element at
about the same time and now it is often difficult to decide which was actually given first.
Moreover, a name which was given later in point of time may have come into more general
use or be more suitable than the name first given and there are cases of this kind in the
International Table of Atomic Weights, so that the acceptance of a given name for an ele-
ment must not be regarded as bearing any claim to priority of discovery. Priority is only one
factor to be considered in deciding which is the best name for general international adop-
tion. This presumptive right to name new elements is now accorded to the discoverers of
new elements produced artificially, but subject to the approval of the Nomenclature
Commission of IUPAC.

The right of discoverers to suggest names was recognized in 1990 ([3] Section 1-3.3.4):

Elements of atomic numbers greater than 103 are often referred to in the scientific litera-
ture but receive names only after they have been discovered. Names are needed for these
elements even before their existence has been established and therefore TUPAC has
approved a systematic nomenclature and series of three-letter symbols for the atoms of such
elements ([3] Section 1-3.3.5 and Table II, [4]).

The existence of this systematic nomenclature does not override the right of discov-
erers of new elements to suggest other names to [UPAC after their claim has been estab-
lished beyond all doubt in the general scientific community.

These important quotations establish that, in the past: (1) the discoverers of new elements had the right
to suggest names, (2) the [UPAC Commission on Nomenclature of Inorganic Chemistry was given the
responsibility to examine such names and to conduct a public and private review process to determine
their suitability before recommending one of them to the [UPAC Council for decision, and (3) priority
of discovery could, but did not have to, be taken into account. As to the involvement of the ITUPAC
Commission on Atomic Weights, in 1949 it ceded the responsibility for naming the newly discovered
elements 43, 61, 85, 87, 93—-96 and elements 4, 41, 71, 72, 74, and 91, for which two or more names
were current, to the Commission on Nomenclature for Inorganic Chemistry [5]. Furthermore, it could
be established that in 1957 the Commission on Atomic Weights was not involved in the naming of ele-
ments 99-102 [6].
The following quotations are relevant to the selection of names:

Any new metallic elements should be given names ending in -ium. [2]
...Other elements recognised (or discovered) during the past three centuries were named

according to various arbitrary associations of origin, physical or chemical properties, etc., and
more recently to commemorate the names of some famous scientists. ([3] Section 1-3.3.1)
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...It is desirable that the names of elements in different languages differ as little as possible.
The names approved by IUPAC are based on considerations of practicality and prevailing
usage. It is emphasised that the IUPAC selection carries no implication regarding priority
of discovery. ([3] Section 1-3.3.2)

This strategy and the guidelines formulated in 1947 should obviate the problem of multiple names
from different laboratories for the same element. The responsibility for formally recommending a name
to the IUPAC Council rests solely with the Inorganic Chemistry Division, which now follows the pro-
cedure outlined below for recommending a name to the IUPAC Council. This procedure differs from
the IUPAC guidelines of 1947 in that priority of discovery will be assigned by a joint [UPAC-IUPAP
Working Group [7-9], and that only the laboratory(ies) to which priority has been assigned is (are)
allowed to recommend a name. The issue of priority applies only to newly discovered elements; if and
when the priority of discovery of an already-named element is successfully challenged, then this ele-
ment will not be renamed [10].

3. CHOICE OF NAMES FOR NEW ELEMENTS

In keeping with tradition, elements are named after

. a mythological concept or character (including an astronomical object);
o a mineral, or similar substance;

. a place or geographical region;

. a property of the element; or

. a scientist.

To avoid confusion in the literature, when a name has been in unofficial use for a particular element,
but a different name is ultimately chosen for that element, then the first name cannot be transferred for
use for another element. A case in point is element 105 for which the name hahnium has been unoffi-
cially used. Since the name dubnium was chosen for that element, hahnium cannot be used for another
as yet unnamed element.

For linguistic consistency, the names of all new elements should end in “-ium”.

4. PROCEDURE FOR NAMING A NEW ELEMENT
4.1 Formal proposal of a name

When the existence of a new element has been established beyond a reasonable doubt by a joint
TUPAC-IUPAP Working Group, the discoverers and the IUPAC Inorganic Chemistry Division are
informed. Within two months of receiving the report from the joint IUPAC-IUPAP Working Group, the
President of the Inorganic Division will invite the discoverers to propose a name and symbol for con-
sideration. The proposal must be accompanied by a justification of the choice. If no such proposal is
received within six months after the invitation, the Inorganic Chemistry Division shall take the initia-
tive to propose a name, which will be submitted to the [IUPAC Council within two years of initiating the
process. Similarly, when, in the case of a joint discovery, the laboratories involved cannot agree on a
name and symbol within six months after the invitation, then the Inorganic Chemistry Division shall
take the initiative.

4.2 Examination by the Inorganic Chemistry Division and public review

The Inorganic Chemistry Division will examine the proposed name and symbol for suitability and, if
satisfied, take these through accepted IUPAC procedure [11]. This, briefly, consists of sending the rec-
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ommendation to 15 experts, officers of other interested commissions, the Interdivisional Committee on
Terminology, Nomenclature and Symbols, the National and Regional Centers and interested individu-
als. IUPAP’s opinion will also be sought. Should difficulties arise in any of these processes that make
the proposed name unacceptable, then the Inorganic Chemistry Division will correspond with the lab-
oratory or laboratories concerned to seek their agreement to any necessary changes or to an alternative
name suggested for its consideration.

4.3 Formal naming of the element

When these processes are complete, the President of the Inorganic Chemistry Division forwards the
Division’s final recommendation for the name of a new element to the IUPAC Council for formal
approval by the Union and publication in Pure and Applied Chemistry.

4.4 Interim names

Prior to and during the naming process, the element may be referred to by its atomic number, as in “ele-
ment 118” or by its provisional systematic name, “ununoctium”. If a symbol is needed, the systematic,
provisional three-letter symbol should be used ([3] Section I-3.3.5 and Table II, [4]).
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