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Abstract 
Different substances and anticipate the presence of new substances. The revelation of the periodic framework 

chemical elements was gone before by numerous long stretches of investigations of basic substances, different 
compounds, their chemical and actual properties. Thus, by the start of the XIX century, researchers from 

various nations had the option to form the idea of element and uncovered the presence of different chemical 

elements, set up their atomic weight (mass), valence, chemical and actual properties. In such manner, there was 

an earnest requirement for the characterization of the considered elements. The current paper highlights the 

electronic distribution and its significance. 

Keywords: Electron, Periodic, Table 

 

I. Introduction 
Numerous endeavors have been made to find a framework in properties of the chemical elements. In 

this examination, exceptional researchers of the XIX century were taken part, for example, Johann Wolfgang 
Döbereiner, Leopold Gmelin, Jean-Baptiste Dumas, Alexandre-Émile de Chancourtois, John Alexander 

Newlands, William Odling, Julius Lothar von Meyer and some more, until at long last the Russian physicist 

Dmitri Mendeleev prevailing with regards to settling of this undertaking better compared to the others and 

defined the periodic law of the elements.  

Dmitri Mendeleev orchestrated all known 63 elements by relative atomic weight (mass). On Walk 1, 

1869, he finished his first form of periodic arrangement of elements and sent it for distribution. This form was 

distributed in Russian diary and afterward in German diary "Zeitschrift für Chemie". In these distributions, 

Mendeleev expressed that the mass of a substance is simply such a property on which any remaining properties 

ought to depend. On the off chance that the elements are organized as per their atomic weight (mass), they show 

an unmistakable periodicity in the properties [7, 8].  

The main, long form of the periodic table of the elements proposed by Mendeleev in 1869, comprised 
of eight groups and five periods, each included two columns. Each group included the elements having diverse 

atomic weights, yet comparative chemical properties, for instance, a similar most noteworthy oxidation degree. 

Then again, every period incorporated an arrangement of elements with expanding atomic weight having 

distinctive chemical properties.  

In XX and XXI century, after refinement of atomic masses, atomic numbers and properties of referred 

to elements, just as after the disclosure of new elements, like respectable gases, lanthanides, actinides, super-

weighty elements and different elements, the periodic table of elements was remedied and enhanced. Moreover, 

elementary particles were found, quantum hypothesis was created, and the construction of atoms, their cores and 

electron shells was contemplated. Subsequently, it was demonstrated that the periodical changes in properties of 

the elements are depended not on the atomic mass, but rather on the atomic charge (atomic number) of these 

elements. This likewise permitted giving another detailing to the periodic law, as per which the properties of 

chemical elements are periodic (cyclic) function contingent upon atomic quantities of the elements or on 
measure of protons in atomic cores, equivalent to the measure of electrons, whose dissemination over the 

electronic shell of atoms decides properties of the elements. Right now, atoms with atomic numbers (or 

measures of protons) from 1 to 118 are known, and subsequently the advanced tables contain 118 distinctive 

chemical elements. Of these, 94 elements are found in nature, and the leftover 24 were combined falsely.  

There is an inconsistency in the position of some different elements in the table, for instance, 

lanthanides and actinides. The lanthanide Ce and actinides Th, Pu, Dad, U and Ne have a place with 3Bgroup, 

regardless of the way that greatest valence of these elements frequently surpasses 3, and specifically, MAV for 

Ce, Th and Pu in chemical reactions is 4, for Dad is 5, and for U and Ne is even 6. Extra issue with the situation 

of lanthanides and actinides is additionally associated with questions about where the f-elements start and end. It 

ought to likewise be noticed that air conditioner and Th have a place with d-elements, while different 

lanthanides and actinides, including Lu and Lr, have a place with f-or df-elements.  
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The chemical properties of new elements with atomic number over 108, with a couple of exemptions, 

have not been basically contemplated, and accordingly their order and position in periodic table is speculative. 

Right now, just for Copernicus (Z=112) there is sufficient proof for its last arrangement and position. There are 
other "lacunae" of the periodic arrangement of elements that require amendment.  

Because of the previously mentioned logical inconsistencies of the periodic table of elements that have 

not been survived, IUPAC dropped the utilization of past variants of the IUPAC and CAS. In 1990, IUPACK 

was set a last table adaptation, which was distributed as a proposal in Classification of Inorganic Science: the 

IUPAC Suggestions. 

 

ELECTRONIC DISTRIBUTION AND ITS SIGNIFICANCE 

In this suggestion, IUPACK proposed the utilization of another worked on table of elements. In this 

table there are no groups An and B. All things considered, the table contains eighteen vertical segments, every 

one of which probably incorporates elements with comparative chemical properties. For instance, the eighteenth 

segment involves respectable gases. Since the numbering of this section isn't identified with valency, there is no 
issue to put in the eighteenth segment both helium with two external electrons and other honorable gases having 

eight external electrons.  

Then again, the issue remains, when hydrogen and salt metals are put in a similar first section. An extra 

issue is that such average d-elements as La, Ac, Rh, Lu and Lr are put along with f-elements. Subsequently, 

albeit this table has covered up some past logical inconsistencies, it added various new ones.  

The last form of IUPAC table (2018) shows data just on the image, atomic number and atomic mass of 

the element. Nonetheless, this table doesn't contain data about electron setup, kind of orbitals, construction of 

electron shells, data on valences, oxidation state or chemical properties of elements, and so forth Truth be told, 

such table is a rundown of elements submitted in climbing request of their atomic number. It tends to be 

valuable to schoolchildren, while acclimating themselves with the nuts and bolts of science. In any case, the data 

contained in this table is too scant to even think about being of intellectual interest to researchers. In this way, 

even an exploration scientific expert should utilize handbooks, aides, and unique writing to get point by point 
data about a particular chemical element, its atomic construction, just as chemical and actual properties.  

Consequently, it is vital attempt to improve current forms of the periodic table of elements by 

rectification their principle inadequacies. For this reason, the electron setup of elements and taking care of 

request of orbitals were utilized here to refresh the name and numbering of chemical elements. Also, the idea of 

square order of the elements was acknowledged.  

The main period contains two elements, H and He, having a place with groups s1 and s2; additionally, 

the measure of s-electrons of these elements compares to TA numbering of the groups, 1 and 2, separately.  

In the left half of the table there are groups of elements of S-block, and in the correct side groups of 

elements of P-block; the elements of D-block are situated in the center, though the elements having a place with 

F-and DF-blocks at the lower part of the table.  

The TA-numbering (1 to 8) of such groups of elements as s1, s2, S1, S2 and P3 to P8 demonstrates the 
aggregate sum of external s-and p-electrons of these elements. Since s1-and S1-groups contain one external s-

electron, and other S-and P-groups contain two external s-electrons, the distinction among TA and measure of 

external s-electrons (SA) gives the measure of external p-electrons.  

The TA-numbering of groups of elements having a place with D-, F-and DF-blocks demonstrates the 

aggregate sum of external electrons of these elements. As is known, Pd has zero measure of external s-electrons, 

for example SA=0, though Nb, Cr, Mo, Ru, Rh, Pt and all elements of D11-group have SA=1. Different 

elements of D-, F-and DF-groups have SA=2. Thinking about this reality, it can figure the measure of external 

d-or f-, or d and f-electrons as the distinction among TA and SA.  

DF-block incorporates a few actinides and lanthanides having both d-and f-electrons on the external 

shells.  

A few analysts consider that elements of the previous B2-group or 12 section of the current IUPAC 

table don't allude to change metals, since they have a filled 10-electron d-orbital. Notwithstanding, despite the 
fact that elements of the previous B1-group or 11 segment additionally have 10 electrons on the d-orbital, they 

are ascribed to change metals.  

Whether or not the elements of 12 section are change, post-progress metals or principle elements, they 

can be interestingly ascribed to D-block, since these elements has d-orbital, however filled.  

The quantity of periods (from 1 to 7) compares to the foremost quantum number (n). Every time of this 

table starts with hydrogen (first period) or with salt metal having one external s-electron, and finishes with 

honorable gas having a totally filled external electron shell. Accordingly, after the change starting with one 

period then onto the next is a cyclic or periodic variety of the properties of elements. 
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II. Discussion 
The proposed numbering of the groups using TA value was chosen because other parameters such as 

oxidation state, valence, radius of atoms or ions, electron affinity and others, are variable for various elements of 

the given group, and therefore they not suitable for classification of the group. For example, the p-element, 

nitrogen, has oxides with variable stoichiometric valence from 1 to 5. Nevertheless, the total amount (TA) of 

outer electrons for this element is always 5.  

If nitrogen is donor of electrons, then its higher oxide should be pentavalent, i.e. N2O5. On the other 

hand, when nitrogen plays the role of electron acceptor, then it must attach three electrons from other element to 

form a stable 8-electron outer shell, as in the case of NH3 synthesis. Thus, based on the TA value, nitrogen can 

be placed in the P5 group. The next element of this group, phosphorus, has the same TA value, 5. But, other 

characteristics of this element, such as atom radius, electron affinity and others, are significantly different from 

those of nitrogen. Thus, only TA-parameter is suitable for classification of the group containing nitrogen and its 
analogues. 

Since this element has f-orbitals, and TA=16, this element was placed in the F16-group. Despite the 

presence of 16 outer electrons, usually only three of them can participate in chemical reactions, e.g. Yb can form 

halides, YbF3, YbCl3, or oxide Yb2O3. The remaining f-electrons of Yb are not sufficiently reactive to be form 

compounds with a valence higher than 3. 

A further example can be elements of the D10-group. Although elements of this group have variable 

amount of s- or d-electrons, the total amount (TA) or sum of all outer electrons on the last shell is always 10; a 

fact that was used for the reliable classification of these elements. Despite the presence of ten electrons on the 

last shell, the elements of the D10-group cannot form decavalent compounds, but octavalent compounds only as 

a maximum. In general, for transition elements, it is known that after start of a reaction the outer electrons are 

excited, redistributed and hybridized. Nevertheless, the number of hybrid bonds does not exceed eight. 
The proposed tables reveal the affiliation of elements to S-, P-, D-, F- or DF-block depending on the 

presence of outer s-, p-, d-, f- or df- orbital. The implementation of the improved periodic tables can solve the 

problem of placement of hydrogen, helium, some transition, post-transition and other elements. Regarding 

groups of elements belonging to S- and P-blocks, the improved tables can eliminate the inconsistency between 

the TA numbering of the group, on the one hand, and the maximum stoichiometric valence of elements 

belonging to this group, on the other hand. When an element of P-group acts as acceptor of electrons, the 

difference na = 8 - TA shows the number of attached electrons. Besides, TA and SA difference indicates amount 

of outer pelectrons. 

Regarding groups of elements belonging to D-, F- and DF-blocks, the proposed version of the periodic 

tables provide information about the total amount of outer electrons for all elements of the given group. 

Moreover, TA and SA difference indicates average amount of outer d- and/or felectrons. In addition, the 

chemical behavior of elements from D-, F- and DF-groups can be estimated. The maximum stoichiometric 
valence of elements belonging to groups from D3 to D7, as a rule, corresponds to the numbering of these groups 

(3 to 7). Therefore, La from D3-group forms trivalent oxide La2O3, whereas Mn from D7-group forms 

heptavalent oxide Mn2O7. 

Elements belonging to groups D8 to D10 can have compounds with maximum stoichiometric valence 

of 8 (e.g. OsO4, RuO4) and minimum valence of 2 (e.g. FeO, NiO). The stoichiometric valence of elements 

belonging to D11-group can vary in the range from 1 to 3, while the valence of elements from D12-group is 

usually 2. Regarding lanthanides from F- and DF-groups, their most common valence is 3, although there was a 

greater or lesser deviation from this average valence value. Actinides belonging to F- and DF-groups can exhibit 

stoichiometric valence in the range from 3 to 7. 

 

III. Conclusion 
In this paper, the classification of elements in the current versions of the periodic system of chemical 

was described. However, some problems of the present system remained unsolved, such as the placement of 

hydrogen and helium, some elements of main groups with variable valence, transition and post-transition 

elements, lanthanides and actinides, as well as the relationship between the numbering of groups on the one 

hand, and chemical properties of elements on the other hand, etc. To overcome the contradictions of the 

conventional classification system of elements, an updated approach was used, based on consideration of block 

structure, electron configuration and filling order for elements of the given group. Based on this approach, all 

elements were divided into S-, P-, D-, F- and DF-blocks, depending on presence of the last filled orbital, s, p, d, 

f or df, respectively. Besides, an updated names and numbering of the groups was proposed. In addition, an 
updated design for the periodic table of elements was developed. 
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