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Abstract )
The question concerns the determination of the ratio and interrelation between two important quantities (elec-
trode potential, reduction potential (Reduction potentials), and electron affinity) in most elements of the peri-
odic table of Mendeleev; I have derived a general formula describing this interrelation:

0,04-KOmenenesEe=p0
0 ¢ where E is the electron affinity; - Is the corresponding standard electrode potential. e K, is a constant
value for elements with a given atomic number in the periodic table; 0.04 is a constant value for any element.
n- corresponds to the atomic (group) number of the element in the periodic e table, which is numerically equal
to the sum of electrons in the outer valence shell of the given element.arrangement, the internal periodicity of
the electrode potentials is revealed by the ordinal number. 1t is clear from the table that the theoretical results
are in good agreement with the experiment. The experimental results are given in the table. I also showed in the
corresponding formula that the rate constant of a chemical reaction and the constant of chemical equilibrium
depend on such an important quantity as the electron affinity. I ha. )

Keywords: Electrode Potential, Electron Affinity, Chemical Reaction Rate.

Introduction where E_is the electron affinity; ¢o - Is the corresponding stan-
Main Part dard electrode potential.

I tried to theoretically study the interrelation between the above

physical quantities (electrode potential and electron affinity) and K is a constant value for elements with a given atomic number

generalize it to most elements of the periodic table of Mende-  in the periodic table; 0.04 is a constant value for any element.
leev, as a result of which I wrote a theoretical general formula

for this interrelation, which looks like this: n,- corresponds to the atomic (group) number of the element
in the periodic table, which is numerically equal to the sum of
Kmen"-0,04E,=¢" figure N1 electrons in the outer valence shell of the given element.
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I GROUP

II GROUP

III GROUP

K=125n=10e0| 0 |Elp|oe]

exp|

H—"' -0.0472.8 = 2.32(2.25 exp)

1.25
Li —1.25-0.04-59.8 = 2.99 (3. 05)
Na —1.250.04:52.7=2.63(2.71)2
K —1.25-0.04-48.4 =3.02(2.92)2
RB —1.25-0.04-47 =2.93(2.92)2

K=1,5n=20¢€e0
Be —1.52 :0.04-48 =2.88(2.64)0
Mg — 1.52 -0.04-40 = 2.40 (2. 37)
Zn —' -0.04:58 = 0.77 (0. 76) 1.5-2

Cd —' -0.0468 = 0.44 (0.44)2 1.52

2
Ba — 1.52 -0.04-14 = 3.36 (2. 99)
Hg — '3 -0.04-48 = 0.72(0.79)222

K =1,25n =30e0
B—1.53-270.04=1.62(1.79)0
Al —1.53 -0.04-41.76 = 1. 67 (1. 66)
SC —3:0.04:17.307 = 2. 07 (2. 07)

Ga — '%-0.04:30 = 0.60 (0.53)3
Y — 3:0.0429.6 =2.368(2.372) 1.5

In — '5-0.04-37.04 = 0. 24 (0.34)2 3

Ge —' -0.04-119 = 0.39(0.37) 3-4

C— ' -0.04122 = 0.40 (0. 43) (1)3-4
C—' -0.04-122 = 0.81 (0.70) (2) 1.54
Ti — 2-0.04-20 = 1. 60 (1. 63)
Sn—! -0.04-107 = 0.17 (0. 15)2 1.54

Hf — 40.04-17. 18 = 2.72 (2. 5)

Pb — ':0.04-:34. 4189 = 0. 344 (0. 35(1)
4

Pb — ! -0.04-34.4189 = 0. 086 (0.

126)(2) 24

Pb — '-0.04:34. 4189 = 0. 68 (0. 58) 2

95 0 0445 5 — AC — 15-0.04:33.77 = 0. 67 (0. 70) 3
Gl 2550. 064555 =2, 8513 00| p 5 = 1 51920, 04:9, 64 = 2. 31 (2. 80) ©.70)
IV GROUP V GROUP VI GROUP

K =15 'n=403 o, K =2, n=50e K =1,52n =6o0e
Si—1 -0.04133 = 0.88 (0.9) 1.5:4 P = 1-0.0471.7 = 0.50 (0. 49) 5 0— 15:0.04141 = 1.20(1.22) 6

P— ':0.04-71.7 = 0.28 (0. 276) 25
N-— 1:0.04:699 = 2.80(3.0)2-5
N — 1-0. 04699 = 1.39 (1. 42) 45

V = 1-0.04-50 = 0.40(0.34) 5

V= 1 -0.04-50 = 0.20 (0. 26) 2:5
V— 1-0.04:50 = 1(1)2
AS — ' -0.04-78 = 0.30 (0. 23) 2'5

Nb — ' -0.04-88.516 = 1. 18 (1.0) 3
SB— ' -0.04103 = 0.4 (0.2) 25

Ta — ' -0.04:31 = 0. 62 (0.75)2

S — 2:0.04:200 = 0. 60 (0. 50) 6
Se — 15:0.04:195 = 0.80 (0. 74) 6
Mo — '-0.04-72.10 = 0. 48 (0.43) 6
Cr — '-:0.04:64 = 0.42 (0.46) 6

Cr —':0.04:64 = 0.85(0.74)3

VII GROUP

K =15 n=70e€

F — 15:0.04327.9=2.8027
Cl— ' -0.04348.8=1.322 157
Br — ! -0.04:325=1.232 157
I — '-0.04295=0.562 37

Mn — 3 -0. 0450 = 0. 85 (0.90) 7
At — ! -0.04-233 = 0.88(1.0) 1.57

General formula of electrode

potential is the following:
0 m n

¢ =0.04K *n cE—10ee
wheren=1; -1; -2; 0

In=1;-1;2;

For the parts of lantanoid and
actinoid is

K =1.600

Tm — ' -0.04:99 = 2.47 (2. 40 exp)

1.60
Fm — 1. 60:0. 04:33.96 = 2. 173 (2. 30)

Pu— ' -0.04:48.33 = 1.20(1.25)
1.60
Md — ' -0.04:93.91 = 2.34 (2. 40)

1.60
DY — 1.60-0. 04-34 = 2. 176 (2. 29)
Lr — 1. 60-0. 04-30. 04 = 1. 92 (1. 96)
Ho — 1.60-0.04-32. 64 = 2.1 (2. 1)

BK — ' -0.04-165.24 = 2.60 (2. 80)2
1.60
Yb — 1.60:0.04-50 = 2. 60 (2. 76)

BS — 1.60-0.04-28.60 = 1. 83
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Let us arrange the electrode potentials for the elements in a row
(group) by their ordinal numbers, where in the table, on the left
side of the equation, the values are indicated: E - Electron affin-
ity, also K -; n - quantity; And on the right side of

e 0 e

the equation is the theoretically calculated electrode poten-
tial modulus --" s And in the parentheses next to it is writ-
ten the corresponding experimentally measured quantity -
the modulus of the electrode potential. @, ° csgdoO
360083690 md9d0 ;

dogseomo H-Lowgolb

K,=125E_=72,8n_ =1 ¢"=2,32 ¢_°
=2,25

For Be Ee =48; ne =2; K0 =1,5; ¢0=2,88; pex 0 =2,64
And so on.

ve 0,04 - KO mene n *E e =0 The latter formula includes
both positive and negative values of electrode potential (in the
case of negative potential *;*% -, multiplied by -1). In the table
H means 2 — means 2+ 2+And so on for all elements. Not spec-
ified for simplicity.

With this arrangement of electrode potentials in the table, inter-
nal periodicity by ordinal number is revealed. The experimental
data [2,3] meet well the theoretical data, which means that the
theory is correct.

The value of the so-called second radiation constant is:

L= bk, = 1430752 10 "ok

Where h is Planck's constant, approximately 0.04 : C =0. 04. 04
2

Taking it into account in Formula 1 gives us the following:
ST eTE = g7 figure - (1)

For reactions occurring under standard conditions, the interrela-
tion between the change in Gibbs energy (AG) and the
electrode potential (q" sramidary) is expressed by the equation: [4]
-AG=nFg" figure -(2)

where F- Faraday number n- The number of electrons participat-
ing in an oxidation-reduction process, in moles.

And the interrelation between the equilibrium constant (K) and
the standard Gibbs energy (4" ) has the following form: figure
- (3) where R is the universal gas constant, T is the temperature
(in Kelvin) Combining formulas 2 and 3 gives us:

— nFo =— RTInK

And taking into account equation la in this last equation gives
us:

AFECH 8 A4 -
- = = - ATInR

From which the logarithm of the equilibrium constant LnK will
be as follows:

LT ] )
_ — L
-, (a1 FA

Let's express the logarithms (Ink 1; Ink ») of the rate constants
of a chemical reaction concerning temperature 71 T2 using the
Arrhenius equation:

[ak, oo ol M .
I"_I+ ind;  ink, =——- '_J + [md;
Y : 1

flgure - (3a)

ik =-— T

Let's express the equilibrium constant as the difference of these
two equations:

Ink = ink, —Ink, =- —I_.—|I-..'-l| + Al — (- 1,'—|I-..'-l| + A}

|,.|'_-_"_|'L.'|+ Lnd + '_{_|_ tnd
R mLT BT o
Load L

Finally, we get:

Ik = vt =- (- ]

And taking into account 3a in the latter, gives us:
ki o v figure - (4)

il Fa L] = .Iul.-..-..-u|:+

From the latter, we can derive the rate constant (k) of a chemical
reaction.

Van’t Hoff’s isochore: dLnK/dT=-Q/RT?>
Taking into account 3A, it is expressed as follows:
nFhek m_ dE

2
kAT AT Q/RT

The equilibrum constant for AB+e(-)=AB(-)

Lnkeqr"” = La[gan] + Lufs]+ 12,43 & 22

Inserting (4) in this latter gives the equality:

TTIEET o e P N - "
= |T C= brlfand+ Lol + 12,43 + % In which o8 0.
L g

This equation shows that the electron affinity (Ee) and the acti-
vation energy (Ea) are proportional to each other.

The Qan is the ratio of the anion to neutral partition function and
S is the ratio of the spin partition function.

The 12.43 is from fundamental constants.

The table below shows the proportional relationship between ac-
tivation energy and electron affinity:

Table 1

Table 1: Relative Bond Orders, Electron Affinities, and Activation Energies (In Ev)

E (eV) E (eV) E  (eV)|RBO E (eV) E (eV) E (eV), RBO
- literatur e literatur e
(n=0) (n=0) literatur e @=1) (n=1) literatur
0XO0 260(10) | 0.652) 2.45 0.65 260(10) | 0.652) 2.45 0.65
0-b-n 2.45(3) 0.65(2) 2.45 0.64 220 0.63(2) 220 0.60
1-bn 2.0003) 0.56(2) 2.00 0.64 1.80 0.43(2) 1.80 0.60
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2b-n 1.60(3) 0.20(2) 1.55 0.69 1.40 0.20(2) 1.26 0.65
Referenc twa tw [8,22,26] tw tw tw [8,22,26] tw
es 1.03(3) 0.15(1) 1.06 0.31 0.80(3) 0.13(1) 0.72 0.25
0-a-n 0.65(3) 0.10(1) 0.65 0.30 0.45(3) 0.05(1) 0.45 0.27
l-a-n 0.25(3) 0.03(1) 0.15 0.37 0.10(3) 0.03(1) 0.10 0.33
2-a-n 0.10(5) 0.08(1) 0.05 0.06 0.08(5) 0.01(1) 0.05 0.06
0-C-n

Referenc tw tw [6-8,22] tw tw tw [6-8,22] tw
es

aThis work

Above mentioned table and equality are given from the follow-
ing scientific work: Electron affinities and activation energies for
reactions with therminal electrons:

SFs and SFe Similar results are received from the following
substances: 02, CS2, Ce Se the nucleic acids, anthracene and
¢ and others. Let us give the following equality:

1|'|:'j
— =ET

In this equality, we receive the following equality considering
(3) and (4) equalities:

|I.r.' ™ ...l.r.' DOdaFE = De
K ==K = XD | — ——
L [

||l.‘_I 5 ok T

exp

k ET

(6)

T

K, = Lakl + 220

And in the equality: ink = [n

Considering (6), provides connection between electron affinity
and ionic strength (p). With the following form:

L™, LTI ey Y .
Lik = b——exp (- ——7 = K + I F
.. Ae
Here it is 5—=0,04 ton

In the following equality:
.If.rl."'il = E 1 Ll

Considering (4) provides connection between electron affinity
and concentration
©):

M- F-N i E

Ik = =l = TV Lac,

Where K is the equilibrium constant.
The diffusion coefficient is expressed as follows:

akT a6
P = g

And the relationship between the diffusion coefficient and the
electron affinity is expressed as follows:

a7 B fidem l-i.':-u'r "
TRl AT

The flax of plane I will be

1M
'l.__'ul[ = |]

=

As we know, the differential form of the Arrhenius equation is
as follows:

dink _ F
ar .'-"l'.
. (7
but: “== = 22 that’s why we receive that
ik _ _E
dr =
RT (7a)

When the activation E heat is constant with respect to tem-

perature, then, considering and integrating (7) and (7a) equa-

tions, we accept:
Lnk = Lok

= (AT + comat =— == + comst

(7b)
Let’s insert (4) — equition in (7b) and we receive:

= 004-aFH, +n i

Lhi = Lok =

- &
[7E] = Conarc =

Where K — is chemical rate constant and K*- is equilibrium con-
stant. Ultimately, we can say that I have expressed the constant
of chemical equilibrium by the electron affinity, and I have also
expressed the rate constant of a chemical reaction, Van’t Hoff’s
isochore, by the electron affinity.

Conclusion

My approach is that when determining the electrode potential,
not only the electron affinity takes part, but also the number of
external valence electrons, the ordinal number of chemical ele-
ments in the periodic system is taken into account, thus internal
periodicity manifests itself. In addition, I was able to depict the
chemical equilibrium constant in a new way, the chemical reac-
tion rate constant, the Van’t Hoff’s isochore in a new way [1-5].

Reference

1. Ruoff, R. S., Kadish, K. M., & Pierre, B. (1995). The in-
terrelation between the electron affinities and half-wave re-
duction potentials of fullerenes, aromatic hydrocarbons, and
metal complexes. 8843—-8850.

2. Janousek, B. K., & Brauman, J. I. (1979). Electron affini-
ties. In M. T. Bowers (Ed.), Gas phase ion chemistry (Vol.
2, p. 53). Academic Press.

3. Chemistry LibreTexts. (2021). Standard reduction poten-
tials by element.

4.  Wardman, P. (1989). Reduction potentials of one-electron
couples involving free radicals in aqueous solution.

5. Lekishvili, N. Z., Girgadze, K., & Pachulia, P. (2009). Gen-
eral chemistry.

Copyright: ©2026 George Gobejishvili Avtor. 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.

Page No: 04 /

www.mKkscienceset.com

Int J of Blockchain App Fin Tech 2026



