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Figure 1. All known chemical elements are grouped in a table called the periodic table. Elements in the same column share similar chemical properties.
The four blocks of elements (blue, orange, yellow, and green) also arrange elements that share similar properties.

verything is made up of

simple chemical substances
called chemical elements.

For the past two centuries,
scientists have painstakingly separated and
identified these simple substances, leading to
a current total of 117 elements.

Scientists also have discovered that many
chemical elements share similar properties.
So they displayed these elements in the form
of a table in which elements that had common
properties were grouped in columns. This
table, called the periodic table of the elements,
was developed over the course of a century
and a half and is now seen in chemistry text-
books and wall charts around the world.

The periodic table was not the only way
by which the elements were represented.

At various times during the past century,
scientists created alternative representations
in the form of circles, spirals, and other
curves. But the table has prevailed as the
most widely accepted way of displaying the
chemical elements.

During the past few decades, scientists,
educators, and designers have continued to
propose new and ingenious ways of repre-
senting the chemical elements. These new
representations, they claim, address major
flaws and weaknesses of the current peri-
odic table, and they may, one day, gain wide
acceptance among chemists.
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This article reviews some of the most
interesting alternatives to the traditional
periodic table. As you read about them, you
may want to guess which one might one day
replace the conventional periodic table. You
may also come up with a totally new way of
organizing the chemical elements!

The traditional

periodic table

The traditional periodic table lists the ele-
ments in order of increasing atomic number,
which is the number of protons—one of the
fundamental particles making up atoms—
going horizontally in rows from left to right
and from top to bottom. Fig. 1 shows one of
the two forms—called the long form—of the
traditional periodic table.

Vertically, the elements are arranged in
columns, or groups, and all the elements of a
group share similar properties. Horizontally,
the rows are organized in pairs, except for the
first row (hydrogen and helium).

Each row starts with the same types of ele-
ments. They all begin with an element from
alkali metal group (hydrogen (H), lithium (Li),
etc.), followed by an element from the alka-
line earth metals (beryllium (Be), magnesium
(Mg), etc.), and so on. This is what is meant
by the “periodicity” of the table—that ele-
ments with similar properties reappear at pre-
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cise intervals while going through the list of
elements from top to bottom. For this reason,
the rows are also called periods.

Also, the columns are grouped in blocks
because elements from neighboring columns
share common properties with one another.
These blocks, labeled s, p, d, and f, are rep-
resented in Fig. 1 in blue, green, yellow, and
orange, respectively.

Scerri’s periodic table

Eric Scerri, a lecturer in chemistry and
philosophy of science at the University of
California, Los Angeles, recently proposed to
make changes to the periodic table to maxi-
mize the number of groups of three elements
called triads.

A triad consists of three elements arranged
in a vertical column and in which the middle
element has an atomic number that is the
average of the two elements above and below
it. For example, by looking at neighboring
elements from periods 1, 2, and 3, such as
helium, neon, and argon, the atomic numbers
of helium (2) and argon (18) can predict that
of neon (10) by making a simple average:

(2 +18)/2 =10.

Such triads occur because the periodic
table consists of varying period lengths in
which each period—uwith the exception of the
first—repeats once. In the examples above,



helium, argon, and neon form a triad because
there are seven elements between helium and
argon and seven elements between argon and
neon. But, for example, nitrogen, phospho-
rus, and arsenic don’t form a triad because
nitrogen and phosphorus are separated by
seven elements, while phosphorus and arse-
nic are separated by 17 elements.

Scerri, who published an award-winning
book titled The Periodic Table: Its Story and
Its Significance, noticed that hydrogen (1),
fluorine (9), and chlorine (17) define a perfect
triad, but hydrogen is not located above flu-
orine—as would be required to make a triad.
So Scerri suggested moving hydrogen to the
second-to-last column of the table to obtain
a new triad (consisting of hydrogen, fluorine,
and chlorine).

Scerri also suggested moving the last two
columns to the left of the table, so that the
first period disappears and the table is now
made of pairs of periods, each pair being
of similar length. This new periodic table is
shown in Fig. 2.

The Periodic Spiral

Jeff Moran, a graphic designer and the
owner of Electric Prism, a software company
based in Woodstock, N.Y., has produced a
representation called the Periodic Spiral, in
which the elements are ordered in spirals.

The Periodic Spiral (Fig. 3), in which
the elements are represented as hexagons
(instead of squares), starts in the middle
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Figure 3. In the Periodic Spiral, the elements start in the middle with
hydrogen and spiral clockwise from the inside out.
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Figure 2. The long form of Scerri’s periodic table is more symmetric than the traditional periodic table.
The elements are grouped in four-column blocks on each side of the table and (except for the last
element, Uus), the number of same-length rows are gouped in pairs (one pair of rows with eight element
each, another pair of rows with 18 elements each, and a third pair of rows with 32 elements each).

with hydrogen and moves in circles clock-
wise from the inside out. Other than for the
first two elements (hydrogen and helium)
and the fblock, a full loop corresponds to a
row in the traditional periodic table.

According to Moran, the Periodic Spiral
addresses three “serious flaws” in the
periodic table. “First, hydrogen has unique
properties unlike any other element in the
table, so, in essence, it belongs to none of
the 18 columns of the table,” Moran says.
“Second, the elements from each period
of the f block—called lanthanides and
actinides— have similar properties yet they
are not displayed in columns in the table.
Third, the table’s column-and-row design
doesn’t show the continuity between the
elements, which is better illustrated with a
spiral.”

To address these issues, Moran started
working on a spiral representation of the
elements in 1991 and pub-
lished it as a Web-based
application six years later
(available at www.periodic-
spiral.com/spiral.html).

The Chemical
Galaxy

Philip Stewart, a retired
teacher of ecology at the
University of Oxford in the
United Kingdom, created an
artistic representation of the
chemical elements, called the
Chemical Galaxy, (Fig. 4).

Stewart’s representation,
on which he worked during
three summers, from 2003
to 2005, looks like a galaxy
to reflect the fact that chemi-
cal elements are produced
in stars. The spokes of the

galaxy link elements with similar properties,
acting like the groups in the periodic table.

In the Chemical Galaxy, each element is
represented with a circle of a different color.
Stewart’s choice of colors runs through the
entire color spectrum, from violet for the
alkali metals (the group that includes lithium)
to red for the halogens (the group that
includes chlorine). Colorless grey was used
for the noble gases (the group that includes
neon), which participate very little in chemical
reactions, if at all.

In the middle of the Chemical Galaxy,
Stewart placed an additional element called
the neutronium, in which there are neither
protons nor electrons, but only neutrons. Sci-
entists have speculated that the neutronium
may be present inside very dense stars called
neutron stars.

Stewart hopes that the Chemical Galaxy
will be seen as a piece of art that conveys
the beauty and wonder of the universe. “l am
confident that other people will find other
ways of expressing ideas about the chemical
elements.”

Periodic table in

three dimensions

In 1977, | patented a version of the peri-
odic table in three dimensions called the
Periodic Round Table. In creating this table,
| used a modified version of the traditional
periodic table that addresses some of the
issues mentioned above.

The first scientist who modified the peri-
odic table this way was Charles Janet, a
French engineer and polymath. In 1929, he
proposed to move helium to the top of the
second column and then move the first two
columns (the s block) to the right and shift
them up one row (Fig. 5). Janet’s table has
eight rows, the first two consisting of a pair
of two elements each.
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Figure 6. The Periodic Round Table consists of
cylinders formed by rolling up the four colored
blocks of Janet’s periodic table.

To go from the two-dimensional table of
Janet to the Periodic Round Table, one simply
rolls up each block of elements into a tube
(Fig. 6). The four tubes are nested together
around a common central axis, creating a set
of four concentric cylinders. The cylindrical
version is then sliced horizontally into eight
disks, each disk corresponding to one period
of the two-dimensional table.

A hardwood version of the Periodic Round
Table (Fig. 7) is available and consists of a
stack of disks stamped with the symbol and
atomic number of each element. By removing
and replacing the disks on top of one another,
people can appreciate the symmetry and
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most of these alternatives haven’t succeeded
in supplanting the periodic table, maybe one
of them will replace it in the future. Who
knows? Maybe you are witnessing the last
few years of the conventional periodic table
before an alternative version becomes the
periodic table of tomorrow. A
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Figure 7. Periodic Round Table.

beauty that characterize the fundamental rela-
tionships of the chemical elements.

A different periodic

table in the future

Efforts by scientists, educators, and others
to produce alternatives to the conventional
periodic table have been ongoing since the
table was first published in 1869. Although

Gary Katzis an educator in Cabot, Vt. This is his
first article in ChemMatters.
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Additional Questions:

1. In 4-6 sentences summarize the reading.

2. Who invented the current periodic table that we use today?

3. How are the rows in the in the current periodic table arranged?

4. How are the columns in the current periodic table arranged?

5. If you had to choose one, which periodic table from the reading do you think should replace the
current periodic table and why. Explain in multiple sentences.

6. Do you think there is a better way to arrange the elements on the periodic table then how they
are currently arranged? Explain in detail.

7. Why is the current periodic table so useful?



