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Abstract 

Starting from a previously established hypothesis on the existence of “the 

coherence of the chemical and genetic code” (Rakočević, 1991), new facts and 

new insights on the existence of essential analogies of the genetic and chemical 

code are presented. Among other relations, it appears a correspondence 

between the distribution of codons in the GC Table and the distribution of 

chemical elements in the PSE with respect to their even/odd parity and 

stability/instability of the isotopes. Also, based on the significant mathematical 

expressions a new essence of coding formalism in natural codes is showed. 
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Graphical abstract 

When the 14 lanthanides are scheduled into 14 groups of Periodic system of 

chemical elements (Rakočević, 1991), in accordance to Mendeleev’s original 

manuscript tables, then some very specific mathematical and chemical 

regularities within the PSE are revealed; among others, the expression as in this 

graphical presentation. 
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1 There was, however, an attempt to "integrate" the lanthanides into the Periodic
system, by Charles Janet 1849–1932), so each of them was in a separate group
Appendix B). Unfortunately, it was only in our time recognized that Charles Janet was
"unrecognized genius of the Periodic System" [11].

2 ". . . the chemical code, built on the very principles mentioned and in
accordance with the genetic code. . . . All the relations in the chemical code
genetic code are in accordance with periodicity and cyclicity of the natura
system . . ." ([5], p. 1).

3 In this paper, we will deal with only the standard genetic code, wit
canonical protein) amino acids, and all other variants of the genetic code
considered as "deviant codes" ([13], pp. 568–569; [2], p. 49).
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Starting from a previously established hypothesis on the existence of ‘‘the coherence of the chemical and
genetic code” (Rakočević, 1991), new facts and new insights on the existence of essential analogies of the
genetic and chemical code are presented. Among other relations, it appears a correspondence between
the distribution of codons in the GC Table and the distribution of chemical elements in the PSE with
respect to their even/odd parity and stability/instability of the isotopes. Also, based on the significant
mathematical expressions a new essence of coding formalism in natural codes is showed.
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1. Preliminaries

The reason why the possible analogies between mathematics of
the Genetic code (GC) and mathematics of the Periodic system of
chemical elements (PSE) have not been previously noted, lies in
the fact that all 14 lanthanides are placed in the third group of
PSE, i.e. at the same position as Lanthanum. However, this is in dis-
agreement with Mendeleev’s approach that every element in the
PSE should have its own position. Namely, the book of B.M. Kedrov
([1], p. 188, Table 16) contains a variant of Mendeleev’s Periodic
Table, in which Mendeleev has not formally indicated the groups,
but it is evident that each element occupies one position. In that
Table, Lanthanum is located in the third group, Cerium in the
fourth group and so consequently all other 13 elements, although
two elements (Pm and Lu) were not known in Mendeleev’s time.
[Some Mendeleev’s manuscript Tables can be seen in my website,
http://www.rakocevcode.rs].1

This problem with lanthanides’ positions in the PSE is still
actual, because IUPAC (International Union of Pure and Applied
Chemistry) has launched recently a new research project which
should determine whether Lanthanum (with atomic number 57)
or Lutetium (the last lanthanide, with atomic number 71), should
be written in 3rd group of the formal Table of PSE (Appendix A).
Following Mendeleev’s methodology, it was possible to show
that the 14 lanthanides require exposition into 14 groups of the
PSE. Then, together with the zeroth group, there are 15 groups
[5] (Table 1 in this paper). If we have such an arrangement, then
it is easy to recognize not only arithmetical but also some algebraic
regularities in the PSE. In a previous work [5] we proposed a
hypothesis that the PSE of the short period groups corresponds
to the Boolean cube as well as the PSE of the long period groups
corresponds to the Boolean hypercube; the role of the 16th group
in such a case (in a cyclic ordering) plays either zeroth group or the
first group.

In fact we mainly pay attention to this chemical code, because it
is an analog of the genetic code.2 [Mendeleev also entered the ele-
ments of the first group – Copper, Silver and Gold – twice, at the
beginning and at the end of the PSE ([1], p. 128, photocopy XII).]3
2. New insights

In Table 1 (in relation to Survey 1) it is shown that for [(s & p), d,
f] elements, to the stability/instability border in PSE (to the Po, as
84th element), we have 8 times the pattern 5-3-1; then 2 times
the pattern 0-3-1 and 4 times the pattern 0-0-1. Altogether 9-4-1
elements: 9 elements 8 times; 4 elements 2 times and 1 element
complete
and the
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Table 1
Periodic system of chemical elements with 14 lanthanides in 14 groups (Table 4.2 in: [5], or Table 18 in: [6].

Note: in the 7th period before of Lr instead ‘‘a” should stand ‘‘c”, and before of Ku should be ‘‘b”.
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4 times; the patterns 9-4-1 and 8-4-2 as unique and very specific
mathematical expressions (Eq. (1)).

ð12 þ 22 þ 32 ¼ 1þ 4þ 9Þ = 21 þ 22 þ 23 ¼ 2þ 4þ 8
� �

X3
n¼1

n2 ¼ 14
X3
n¼1

2n ¼ 14 ð1Þ

ð11 þ 21 þ 31 ¼ 1þ 2þ 3Þ = 11 þ 12 þ 13 ¼ 1þ 1þ 1
� �

X3
n¼1

n1 ¼ 6
X3
n¼1

1n ¼ 3 ð2Þ
(I)
 (m1, m2, m3); (m = 4)
(n1, n2, n3,. . .,n6);
(n = 2)
. . . (3)
[‘‘m” as GC alphabet; ‘‘n” as
binary alphabet, valid for the
GC binary tree.]
(II)
 mn = nm = 16 (m = 4);
(n = 2)
[‘‘m^n” as number of
nucleotide doublets; ‘‘n^m” as
number of four-codon families
(16) in Table 5 as well as on the
GC binary tree.]
(III)
 If (m = 4; n = 3), then
‘‘m^n” = 64
4 From Eq. (1) it follows also that the position of the hydrogen in the PSE can only
be in the VII group, together with the halogen family, and neither in each other group
([10]: ‘‘A Coulombic model, in which all compounds of hydrogen are treated as
hydrides, places hydrogen exclusively as the first member of the halogen family and
Through designated exponentiations, from ‘‘m” follow
nucleotide singlets in Pyrimidine-Purine (Py-Pu) alphabet,
nucleotide doublets in Rumer’s Table as well as nucleotide
triplets in Table 5; and from ‘‘n” follow the number of
branches on the GC binary tree ([8], Fig. 1), and corre-
sponding GC Tables [3]. Further GC relations are given in
Survey 2a and 2b.
forms the basis for reconsideration of fundamental concepts in bonding and
structures. The model provides excellent descriptive and predictive ability for
structures and reactivities of a wide range of substances.”).

5 The term "Block Periodic System" as well as "Block Periodic Table" appears to
have been first used by Charles Janet, which idea is understandable (footnote 1). That
was because talking about blocks makes sense only if lanthanides are distributed into
14 groups [11].
Eq. (1) is related to the number of chemical elements in Table 1,
while Eq. (2) is related to triads, diads, monads, respectively, in
Tables 2 and 3 (in relation to Table 4). On the other hand, Eq. (3)
corresponds with Tables 3–5. In addition, one can notice that in
reality Eq. (2) precedes to Eq. (1) as a previous step in exponentia-
tion, valid for the first three natural numbers. The expression in
Eq. (3) shows the relationships within the GC (cf. Table 5. As a
special case in Eq. (3) is the set {m1, m2, m3} (m = 2 � 2), in a
correspondence with the set {21 + 22 + 23} in Eq. (1), which means
a correspondence among genetic code and chemical code; partially
direct, and partially indirect correspondence.4

Table 1 is essentially a periodic system of short periods. As in
the original works of Mendeleev, it can develop into a periodic sys-
tem of long periods when it, per se, has a status of a block-PSE as a
set of adjacent groups: s-block, p-block, d-block and f-block ([5],
Table 4.3 or [7], Table 19; http://www.rakocevcode.rs) [Here:
Table B1 in relation to Table B2 (Appendix B).]5

Nevertheless, all three our Tables, from 1991, where just hypo-
thetical, as it was also the hypothesis that it makes sense to con-
sider PSE as a chemical code, now with this new insights into the
correspondence with the genetic code, the one confirms the other:
without the PSE Tables of this kind it is not possible to understand
the essence of the GC, and vice versa – without insights into the
correspondence with the GC we would not have any insight into
existence of the chemical code, which makes up a unity with the
genetic code, based at the same time on an analogous formalism
as well as on a chemical essence.

In Table 2 we actually have the correspondence with the math-
ematical expression in Eq. (2): 1 set of monads, 1 set of diads, 1 set
of triads; at the same time: within the set of monads the isotope
number relationships are realized through the singlets of chemical
elements; within diads through doublets, and within triads
through triplets.

From the 1st to the 8th group, with sub-groups a, b, c, in the PSE
(Table 1) the elements corresponding with the first member of the

http://www.rakocevcode.rs


Survey 1. 6 In front of the sign ’&’ are elements of the short periods, followed by elements of
large periods.

7 Under "unstable elements" we mean those elements, which in addition to the
stable isotopes, also have unstable primordial isotopes, one or more.

294 M.M. Rakočević / Polyhedron 153 (2018) 292–298
first mathematical expression in Eq. (1) are realized, in the form of
(5 + 3 + 1 = 9) elements: 5 non-transition elements (s or p), 3
transition elements (d) and 1 inner transition element (f). In the
final (eighth) case, the zeroth group has the status of 8th group,
with 5 non-transition elements. [The group of noble gases has zer-
oth group status in terms of chemical reactivity, and the status of
eighth group in terms of filling the orbitals by electrons.] After
the eighth group (with sub-groups b, c) are realized the elements
into the ninth and tenth group, corresponding to the second mem-
ber of the mathematical expression in Eq. (1), in the form of (3 + 1):
3 transition elements (d) and 1 inner transition element (f). Finally,
after tenth group, the groups XI, XII, XIII and XIV follow: each
group with one inner transition element (f), correspondent with
the third member of the mathematical expression, given in
Eq. (1). [Notice that the first three periods are single, each with a
single row; fourth and fifth are double, each with two rows, and
sixth period is threefold with three rows.]

Within Table 2 all isotopes (indicated in the brackets) are natu-
rally occurring (stable plus unstable primordial). The exception is
Polonium with the number of ‘end nuclides’, as a result of radioac-
tive decay of its isotopes existing in the nature in trace amounts, or
synthesized: Pb-204, Pb-205, Pb-206, Bi-208, Bi-209. [This six-
groups PSE one can compare with the first Mendeleev’s Table of
PSE, with 6 groups, March 13, 1869, in: [1], photocopy II; also in:
[4], reprinted in 1970.]

Let us notice that the arrangement in Table 1 corresponds to the
PSE constituted of 14 groups and 6 periods (to the stability/insta-
bility border, to the Po as 84th element); while the arrangement
in Table 2 corresponds to the PSE constituted of 6 groups and 14
periods. These two PSEs are in correspondence with each other:
odd elements are in odd groups, and even elements in even groups
– in both systems. (Cf. Tables 4.1 & 4.2 in: [5], or Tables 18 & 20 in:
[7].) (The Reference: [7] is available in the website: http://www.
rakocevcode.rs.)

2.1. The odd/even positions relations

To proceed with new insights and analysis some explanations of
Survey 1 are necessary as it follows.

I. In front of the sign ‘‘+” is the number of stable isotopes,
while behind the ‘‘+” is the number of unstable primordial
isotopes.

II. The order within the groups: first come non-transition ele-
ments (s or p),6 then the transition (d), and finally the inner
transition element (f). With dark shadow tones are designated
the stable elements; a total of 36; the 13 odd in the odd groups
and 23 even in the even groups (Survey 3a & 3b); with light
tones are given the unstable elements7, a total of 25; the 8
odd in odd groups and the 17 even in the even groups (Survey
3a). Unshaded are the 20 stable ‘‘monoisotopic” elements (19
odd in odd groups, and 1 even in the even group, Be, in the sec-
ondone); alsounshadedare3 radioactiveelements (Tc, Pm, Po).

III. The presented structure of PSE is characterized by the fol-
lowing regularities:
1. Odd groups contain odd elements, and even groups con-

tain even elements;
2. Elements of odd groups have 2 or less stable isotopes;
3. Elements of even groups have 4 or less stable isotopes in

short periods, while they have 4 or more stable isotopes
in long periods;

4. Elements of short periods have only stable isotopes

(maximum of 0 unstable primordial isotopes);

http://www.rakocevcode.rs
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Table 5
The standard genetic code with new distinctions.

1st 2nd letter 3rdU C A G

U

UUU
UUC
uua
uug

F

L

UCU
UCC
UCA
UCG

S

UAU
UAC
UAA
UAG

Y

CT

UGU
UGC
UGA
UGG

C

CT
W

U
C
A
G

C

cuu
cuc
cua
cug

L

ccu
ccc
cca
ccg

P

CAU
CAC
CAA
CAG

H

Q

CGU
CGC
CGA
CGG

R

U
C
A
G

A

auu
auc
aua
AUG

I

M

ACU
ACC
ACA
ACG

T

AAU
AAC
AAA
AAG

N

K

AGU
AGC
AGA
AGG

S

R

U
C
A
G

G

guu
guc
gua
gug

V

gcu
gcc
gca
gcg

A

GAU
GAC
GAA
GAG

D

E

ggu
ggc
gga
ggg

G

U
C
A
G

The design responds to the classification of protein AAs into four
classes, correspondently with four diversity types. The first diversity
type (GP): the 8 codons in small non-bolding letters; second type
(ALVI), the 17 codons in small bolding letters; third type (CMFYWH),
the 10 codons in large letters and light shadow tones; fourth type
(STDENQKR): the 26 codons in large letters and dark shadow tones.
The three codons which are cross out, are the ‘‘stop” codons (cf.
Survey 2a).

Table 3
The number of atoms in AAs.

Monads Diads Triads

(Explanation in the text).

Table 2
Periodic system of chemical elements with 6 groups.

Table 4
Relations in GC atom number.
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5. Elements of the odd groups of long periods have maxi-

mum of 1 unstable primordial isotope;
6. Elements of even groups of long periods have maximum

of 2 unstable primordial isotopes.

2.2. The same algebraic patterns in both codes

Survey 2a, 3a and 3b, contain two key results of this research,
first on the genetic code, and second one on the chemical code.
Survey 2a contains the solutions of the system of two linear alge-
braic equations (shaded part of Survey 2a), which appear to be in
a full accordance with the distribution of codons in the genetic
code through coding for 2, 4, 6 and 8 amino acids (AAs),



Survey 2a, 2b, 3a and 3b.

8 In IUPAC document – IUPAC Project 2007–038-3–200, "Development of an
isotopic periodic table for the educational community" (October 1, 2013 www.ciaaw.
org), for Europium was indicated the state (2+0), which means that both its isotopes
are stable. However, in "New interactive, electronic version of the IUPAC Periodic
Table of the Elements and Isotopes" it is modified so that now it is Eu (1+1) because
Eu-151 is unstable isotope and Eu-153 is stable isotope, as it is in our system in
Survey 1 [Eu-63 (1+1)].
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respectively (Table 5): the 25 codons encode the AAs of the less
complexity (2AAs + 4AAs) [(GP) + (ALVI)] which have only carbon
and hydrogen (glycine – only hydrogen!) in the side chain; and
36 codons encode the AAs of greater complexity which have,
except C and H, some other elements (N, O or S). The number of
codons for encoding less complex AAs corresponds to the solutions
of the first linear equation (x1 = 8 and y1 = 17): two nonstandard
hydrocarbon AAs (GP) are encoded with 8 codons, and four stan-
dard hydrocarbon AAs (ALVI) with 17 codons. On the other hand,
the number of codons for encoding more complex AAs corresponds
to the solutions of the second linear equation (x2 = 10 and y2 = 26):
six AAs (CMFYWH) which do not have a ‘‘mapping” of functional
groups from the ‘‘head” to the ‘‘body” (side chain), are encoded
with 10 codons, and the eight AAs (STDENQKR) which have a map-
ping of functional groups from the ‘‘head” to the ‘‘body”, are
encoded with 26 codons (Survey 2a).

Now we go to the PSE. The solutions of the system of two linear
equations (in the shaded part of Survey 3a) are in an almost full
accordance with the distribution of chemical elements (in terms
of stability/instability and odd/even parity) into periods and
groups. From a total of 61 multi-isotope elements, the 25, except
stable isotopes, possess unstable primordial isotopes (light shaded
tones in Survey 1); and 36 multi-isotope elements possess only
stable isotopes (they do not have unstable primordial isotopes)
(dark shaded tones in Survey 1).

Further distributions are carried out through distinctions into
odd and even elements – the odd elements within the odd groups
and the even elements within the even groups, in both cases are in
accordance with the model (the shaded part in Survey 3a). In
accordance with the solutions of the first linear equation (x1 = 8
and y1 = 17), the 8 unstable and odd elements are within the odd
groups, and 17 unstable and even elements within the even groups.
On the other hand, according to the solutions of the second linear
equation (x2 = 13 and y2 = 23), the 13 stable and odd elements are
in odd groups and 23 stable and even elements in even groups.
2.3. Experimental limits and an obvious trend

Having in mind the fact that the stability/instability of isotopes
is experimentally established, it must be said that the presented
100-percent-agreement between the real state (number of stable
and primordially unstable isotopes) and the models, presented in
Survey 2a and 3a (in relation to Survey 3b), must be taken (and
considered) only as a trend, which should serve for further
researches in both directions: for checking experimental results,
and for checking the agreement of experimental results with the
theoretical models.

In support of the mentioned above, there are some examples in
the current state of affairs (which may possibly spoil the above
100-percent-agreement). In relevant literature one can see that
potentially three of ten isotopes of tin are radioactive, but have
not been observed to decay. One of these three actually has been
identified as Sn-124, and in IUPAC sources is indicated its half-life
decay a little larger than 1 � 1017 years. In addition, one of the
seven (stable) isotopes of Gadolinium (Gd-152) we take to be
unstable with a half-life decay of 1.08 � 1014 years, while the iso-
tope (Gd-160) with a half-life decay larger than 1.3 � 1021

remained in a stable status. Overall, we marked the isotopic state
of Gadolinium (6 + 1). These are only two our interventions in rela-
tion to the IUPAC document which are, as follows from the above,
also consistent with the understanding of isotopy in current
science.8

http://www.ciaaw.org
http://www.ciaaw.org


9 Possibly in the line with modern concepts of underlying (quantum) informational
roots of the universe [12], originally briefly formulated by Wheeler’s famous sentence
"It from bit"[15].
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2.4. Another understanding of the periodic system

For an additional understanding of the PSE shown in Table 1 in
the form of 6 periods and 14 groups (to the stability/instability bor-
der, to the Po as 84th element), it is necessary to include a specific
variant of the PSE which is inversely related in the sense that it
consists of 14 periods and the 6 groups (Table 2).

The arrangement of elements in the PSE in Table 2 is such that
the odd elements are in odd groups and even elements are in even
groups, in the same way as in the PSE presented in Table 1. From
this it follows that the same regularities, indicated in the explana-
tions in Survey 1, are valid for both PSE in Table 1 and in Table 2. In
addition, here we also find additional regularities. For them it is
necessary to note that the arrangement of the PSE in Table 2 can
be read in two ways: first, as indicated monads, diads and triads
of columns, i.e. groups; and second, as odd and even groups (I, II,
III, IV, V, VI). Correspondent comparisons (the left column of diads
vs right column; left column of triads vs right; then, the first col-
umn vs third, the second vs fourth, etc.) show that the trend in dif-
ferences, in the number of naturally occurring isotopes, is such that
these differences, in 10 or more cases (out of total 14), is less than
2. In a maximum of two times there are differences of 2 or 3 iso-
topes; altogether, all differences are within the frame of the set
{0, 1, 2, 3}, that is of a ‘‘logical square”.

2.5. Some additional observations on genetic code

At the end of the presentation of these research–insights–re-
sults, we once again return to the genetic code. Let us look at
Tables 3 and 4 once again. In Table 3 we have: monads – the num-
bers that appear just once; diads – that appear twice, and triads –
that appear three times. At dark tones are the AAs handled by
enzymes of class I aminoacyl-tRNA synthetases and at light tones
the AAs handled by enzymes of class II aminoacyl-tRNA syn-
thetases [14,6]. [One can notice here a correspondence with PSE
in Table 2 and with the mathematical expression in Eq. (2).]

In Table 4 we actually have the relationships within the atom
number arrangement in Table 3, that corresponds with the math-
ematical expression in Eq. (2) in the following: 1 set of monads,
1 set of diads, 1 set of triads; at the same time: within the set of
monads each number appears just once, within the set of diads –
twice, and within the set of triads – three times. All in accordance
with the two Mendelevian principles – the continuity and mini-
mum change, in a sequence of natural numbers (1, 2, 3), correspon-
dent to the sequence of first four even numbers (2, 4, 6, 8) as it is
presented in Eq. (4).

GP 27ð Þ
2

þ ALVI 76ð Þ
4

þCMFYWH 128ð Þ
6

þ STDENQKR ð153
8

Þ
� �

¼ 204þ 180 ð4Þ
[Explanation of Eq. (4): Within four diversity types of 2-4-6-8

AAs there is the number of atoms as follows. Within four standard
hydrocarbon AAs there are 76 atoms; in two non-standard are 27
atoms; in eight AAs with ‘‘mapping” functional groups from the
head to the body there are 153 atoms; in the six AAs without the
‘‘mapping” are 128 atoms. And then a balance: in two inner groups
(with 10 AAs) there are 204 atoms as in 20 AAs side chains. On the
other hand, in two outer groups (also with 10 AAs) there are 180
atoms as in 20 AAs heads. (Cf. Table 8 and corresponding illustra-
tions, in: [9].]

3. Concluding remarks

Considering the Periodic system of chemical elements as a
chemical code, then one can observe certain analogies with the
genetic code. This paper deals just with these analogies. The pre-
sented research–insights–results show that the key to these analo-
gies are specific relationships. Namely, within the standard genetic
code there are exactly 61 codons encoding amino acids, plus 3 stop
codons, plus 20 protein amino acids. On the other hand, within the
chemical code there are exactly 61 entities in the form of stable (or
near to be stable) isotopes, plus 3 unstable isotopes (Technetium,
Promethium and Polonium), plus 20 ‘‘non-isotope” entities (20
‘‘mono-isotope” elements). Thus, altogether there are 84 entities
within the genetic code as well as 84 entities within the chemical
code.

Furthermore, the obtained analogies also contain a deeper con-
nection between the genetic code and chemical code, primarily in
the distribution of codons through the complexity of amino acids,
as well as the distribution of isotopes through their stability/insta-
bility within odd/even groups of PSE; all as it is presented in
Section 2.

From all facts and reasons outlined in this paper, our expecta-
tion is that this work could be useful, at least, in solving the open
problems of existence and essence of both chemical and genetic
codes. This can help in searching for answers to questions of origin
and evolution of the matter and of the life.9

Note added in proof:

In the meantime was published my article ‘‘The Cipher of the
Genetic Code”, Biosystems (2018, Vol. 171, Eqs. (1) and (2)), in
which I presented a deeper sense of the mirror symmetry of the
constituents of Genetic code. With that result it is now easier to
see the analogy between two codes also through the mirror sym-
metry, ‘‘hidden” in two mathematical expressions for the chemical
code, presented here in Eqs. (1) and (2). Moreover, from the rela-
tion between these two expressions [(12 + 22 + 32) - (11 + 21 +
31) = (0 + 2 + 6)] follows that the analogies are also expressed
through determination with the golden and the generalized golden
mean. (Cf. Tab. 2 in [8] and Tabs 1.1 & 1.2 in [9].)
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Appendix A. “Project Details The constitution of group 3 of the periodic table” (IUPAC 

document) 

“Project No.: 2015-039-2-200; Start Date: 18 December 2015; Division Name: Inorganic 
Chemistry Division; Division No.: 200  

Objective 

This project will deliver a recommendation in favor of the composition of group 3 of the periodic table as 

consisting either of 

1. the elements Sc, Y, Lu and Lr, or 

2. the elements Sc, Y, La and Ac. 

The task group does not intend to recommend the use of a 32-column periodic table or an 18-column. 

This choice which is a matter of convention, rather than a scientific one, should be left to individual 
authors and educators. The task group will only concern itselve with the constitution of group 3. Once this 

is established, one is free to represent the periodic table in an 18 or 32 column format. 

Description 

The question of precisely which elements should be placed in group 3 of the periodic table has been 

debated from time to time with apparently no resolution up to this point. This question has also received a 

recent impetus from several science news articles following an article in NatureÂ magazine in which the 
measurement of the ionization energy of the element lawrencium was reported for the first time. 

We believe that this question is of considerable importance for chemists, physicists as well as students of 
the subject. Students and instructors are typically puzzled by the fact that published periodic tables show 

variation in the way that group 3 of the periodic table is displayed. The aim of the project is to assemble a 

task group to make a recommendation to IUPAC regarding the membership of group 3 of the periodic 
table. 

Various forms of evidence have been put forward in support of each version of group 3. In the basis of 
this evidence arguments have been proposed while appealing to chemical as well as physical properties, 

spectral characteristics of the elements and criteria concerning the electronic configurations of their 

atoms. The task force will aim to evaluate all this evidence in order to reach a conclusion that 

encompasses these different approaches. 

Progress 

March 2016 – Project announcement published in Chem. Int. March 2016, p. 22; 

http://dx.doi.org/10.1515/ci-2016-0213  

Page last updated 19 March 2016” (Original text from IUPAC document) 

http://dx.doi.org/10.1515/ci-2016-0213
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Appendix B. The similarity of the two Tables 

Table B.1. The periodic system of the long periods  

 

“The periodic system of chemical elements (long periods model)” [After (Rakočević, 1991, Table 4.3)].  
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Table B.2. Long-form of periodic system by Charles Janet (1927) 
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