
International Journal of Advanced Research in Physical Science (IJARPS) 

Volume 10, Issue 8, 2023, PP 18-20 

ISSN No. (Online) 2349-7882 

www.arcjournals.org 

 

 

International Journal of Advanced Research in Physical Science (IJARPS)                                      Page | 18 

Decrease of Preserved Kinetic Energy of Electron at Ultra-high 

Hydrogen Storage (Case Report)  

Janez Špringer* 

Cankarjeva cesta 2, 9250 Gornja Radgona, Slovenia, EU 

 

 

1. INTRODUCTION 

In previous paper [1] was proposed that the non-preserved kinetic energy of the electron is converted 

to orbital distribution energy and so expresses the orbital affiliation; on the other hand the preserved 

kinetic energy of the electron plays a role of the electron character in any atom or molecule orbit. In a 

way that the part of this energy should be always the same: 

∆𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑=
𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑

𝑊𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑘𝑖𝑛𝑒𝑡𝑖𝑐
= 0.1198.                                                                                                         (1) 

But its absolute value should depend on the amount of the original kinetic energy of the electron: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑 = ∆𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑𝑊𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑘𝑖𝑛𝑒𝑡𝑖𝑐 .                                                                                                       (2) 

The original kinetic energy of the electron equals the ionization energy, so we can write: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑 = ∆𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑𝑊𝑖𝑜𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛 .                                                                                                                (3) 

Let's find an example. The closest is the Hydrogen atom to look at, and the next is the Hydrogen 

molecule. 

2. THE PRESERVED KINETIC ENERGY OF THE ELECTRON IN THE HYDROGEN ATOM H AND THE 

MOLECULE H2 

The measured ionization energy of Hydrogen atom H and Hydrogen molecule H2 is 13.60 and 

15.42eV, respectively. [2] So, applying the relation (3) the corresponding preserved kinetic energy of 

the electron is found. For the Hydrogen atom H it holds: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝐻 = 0.1198 𝑥 13.60 eV = 1.63 𝑒𝑉.                                                                                                 (4) 

And for the Hydrogen molecule H2 we have: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝐻2 = 0.1198 𝑥 15.42 eV = 1.85 𝑒𝑉.                                                                                                 (5) 

The electron character in the Hydrogen molecule is therefore 0.22 eV richer than that in the Hydrogen 

atom: 

∆𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑 = 𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝐻2 − 𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑

𝐻 = 0.22 𝑒𝑉.                                                                                   (6) 

This energy should be released during the transition of an electron from a Hydrogen molecule orbit to 

a Hydrogen atom orbit. 

3. THE CASE REPORT 

We are witnessing such a release of energy 0.22eV/H2 in the case of the adsorption of Hydrogen 

molecules on the Li-decorated single-layer of holey graphyne (HGY) which is a promising candidate 
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for ultra-high Hydrogen storage. [3] 

4. CONCLUSION 

The ultra-high Hydrogen storage capacity of holey graphyne could be achieved with the help of the 

uniform distribution of electrons in atom and molecule orbit of Hydrogen. 

DEDICATION 

To the first day of school and discernment [4] 

 

Figure1. Discernment [4] 
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ADDENDUM 

In order to test the validity of the theory let's look at another example. 

The measured ionization energy of Nitrogen atom N and Nitrogen molecule N2 is 14.53 and 15.58 eV, 

respectively. [2] So, applying the relation (3) the corresponding preserved kinetic energy of the 

electron is found. For the Nitrogen atom N it holds: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝑁 = 0.1198 𝑥 14.53 eV = 1.74 𝑒𝑉.                                                                                                (𝑎) 

And for the Nitrogen molecule N2 we have: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝑁2 = 0.1198 𝑥 15.58 eV = 1.87 𝑒𝑉.                                                                                                 (𝑏) 
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The electron character in the Nitrogen molecule is therefore 0.13 eV richer than that in the Nitrogen 

atom: 

∆𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑 = 𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝑁2 − 𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑

𝑁 = 0.13 𝑒𝑉.                                                                                   (𝑐) 

This energy should be released during the transition of an electron from a Nitrogen molecule orbit to a 

Nitrogen atom orbit. It equals the binding energy of 0.13 eV given by vdW-DFT (van der Waals 

Density Functional Theory) calculations for a single N2 molecule adsorbed on graphene as well as is 

consistent with a compilation of both semi-empirical and experimental data for a single N2 on 

graphite, which consistently yield a binding energy of around 0.1 eV.[5] 

Homework 

One swallow does not bring spring, so let's check further. Oxygen attracts attention, because the 

measured ionization energy of Oxygen molecule O2, yielding 1.63 eV, is smaller than the ionization 

energy of an Oxygen atom O, yielding 13.62 eV. [6] Applying the relation (3) the corresponding 

preserved kinetic energy of the electron is found. For the Oxygen atom O it holds: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝑂 = 0.1198 𝑥 13.62 eV = 1.6317𝑒𝑉.                                                                                            (𝑑) 

And for the Oxygen molecule O2 we have: 

𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝑂2 = 0.1198 𝑥 1.63 eV = 0.1953 𝑒𝑉.                                                                                               (𝑒) 

The electron character in the Oxygen molecule (e) is therefore regarding common diatomic molecules 

exceptionally poorer than that in the Oxygen atom (d) as follows: 

∆𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑 = 𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑
𝑂2 − 𝑊𝑝𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑑

𝑂 = −1.44 𝑒𝑉.                                                                               (𝑓) 

This energy should be invested during the transition of the electron from an Oxygen molecule orbit to 

an Oxygen atom orbit. What means that adsorption of Oxygen is an endothermic reaction. Indeed, the 

addition of an Oxygen molecule on graphene leads to the formation of two epoxy groups. This step is 

endothermic by 1.44 eV. [7] 

 

Citation: Janez Špringer (2023) “Decrease of Preserved Kinetic Energy of Electron at Ultra-high 

Hydrogen Storage (Case Report)  “ “ International Journal of Advanced Research in Physical Science 

(IJARPS) “  10(8), pp.18-20, 2023. 

Copyright: © 2023 Authors, This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 

medium, provided the original author and source are credited. 

 

 

 

 


