International Journal of Sciences
e Vol uméd Jul2y

Resear ch

Arti cl

Graphical Comparison of Atomic Sizes with
Bohr Radii and Covalent Radii for all the
Elements

RajiHeyrovska#

! Academy of Sciences of the Czech Republic, Prague, Czech Republic, (Emer.)

Abstract: Ten years ago, the author published in this Journal a paper entitled: “Atomic, ionic and Bohr radii linked via the Golden Ratio for
elements including lanthanides and actinides”. This article is a short supplement where the data in the above paper have been used to draw to
scale the sizes of all the elements of the Periodic Table with the atomic Bohr radius and the atomic covalent radii. A graphical comparison of the
sizes of all the elements of the Periodic Table with the two radii have been presented here in Tables 1 -3.

Introduction

The author [1,2] has published earlier the relation
between the Bohr radii (ag.a) and covalent radii d(A)
= d(AA)/2 for all the elements of the Periodic Table. It
was shown [1,2] that the two radii are related by
simple functions of the Golden ratio (f). This short
paper brings for the first time a graphical comparison
of the sizes of all Elements with the atomic Bohr radii,
ap.a and the covalent radii, d(A) using the data in [1].

Method, calculation and results:

The ground state Bohr radius, ag.a of an atom (A) was
calculated (see [1] and the literature therein for all the
details) from its first ionization potential (1a) using the
relation,

aB,A=(e/2kIA) @9)]

where e is the electric charge and k is the electric
constant. The covalent radii,

Reov = d(A) = d(AA)2 ... @)

were calculated [1,2] as half the single bond length,
d(AA). Here, the data in [1] have been used to present
for the first time a graphical comparison of the sizes of
the elements with the Bohr radii and covalent radii for
all the elements of the Periodic Table. The graphs are
presented in Table 1 (Group A), Table 2 (Group B) and
Table 3 (Lanthanides and Actinides).
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Table 1. Group A Elements: circles (--) a,, Bohr radii and (—) d(A) covalent
radii

1A

H

aga: 0.53
d(A): 0.37

Li Na K
aga: 1.34 aga: 1.40 aga: 1.66
d(A): 1.75 d(A): 1.83 d(A): 2.26

Rb
apa: 1.72
d(A): 2.79

Cs
apa: 1.85
d(A): 3.02

Mg Ca Sr
aga 0.94 aga: 1.18 aga: 1.26
d(A): 1.60 d(A): 1.98 d(A): 2.15

2A
Be
aga: 0.77
d(A): 1.1

Ba
apa: 1.38
d(A): 2.51

3A

B

aga: 0.87
d(A): 0.89

Al Ga In
aga 1.20 aga: 1.20 aga: 1.24
d(A): 143 d(A): 1.60 d(A): 1.63

TI
apa: 1.18
d(A): 1.70

© T YO

4A

c Q si O Ge sn
apa: 0.64 apa: 0.88 aga: 091 aga: 0.98

d(A): 0.71 d(A): 1.18 d(A): 1.23 d(A): 1.41

5A

N O P As sb
aga: 0.50 aga: 0.69 aga: 0.74 aga: 0.84

d(A): 0.55 d(A): 1.11 d(A): 1.25 d(A): 1.45
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BA

o O 5 Se Te
ag.: 053 @ o 069 apa; 061 a8y, 0.80

diAy: 0.ed dis): 1.04 dia) 0.81 dfa) 1.43

Po

ag s 0.86 0

diA): 1.6B

TA

F @ cl Br I

aga: 041 ag . 056 apa: 061 a8y, 0.69 0
diay: 0.71 diA): 0.99 digyr 111 da): 133

BA

He @ Ne @) Ar Kr
aps 029 ap s 033 apa 046 g 051

diA): 0.46 diA): 067 dis): 0.96 dial 1.7

Xe

ainat 0.59 o

diay 1.31
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Table 2. Group B Elements: circles (--) a,. Bohr radii and (—) d(A) covalent

radii

1B

Cu Ag Au

aga: 0.93 aga: 0.95 aga: 0.78

d(A): 1.28 d(A): 1.44 d(A): 1.44
2B

Zn cd Hg

apa: 0.77 apa: 0.80 aga: 0.69

d(A): 1.33 d(A): 1.49 d(A): 1.50
3B

Sc Y

aga: 1.10 aga 1.16

d(A): 1.61 d(A): 1.78

4B

Ti Zr Hf

aga: 1.05 aga: 1.09 aga: 1.05

d(A): 1.45 d(A): 1.59 d(A): 1.56
5B

\'} Nb Ta

apa: 1.07 apa: 1.07 aga: 0.95

d(A): 1.31 d(A): 1.43 d(A): 1.43
6B

Cr Mo w

aga: 1.06 aga: 1.02 aga: 0.92

d(A): 1.25 d(A): 1.36 d(A): 1.37
7B

Mn Tc Re

aga: 0.97 aga: 0.99 aga: 0.92

d(A): 1.37 d(A): 1.35 d(A): 1.37

http://www.ijSciences.comVol uln2eJ u2 @ 2(@)



http://www.ijsciences.com/

Gr a p ICioamgpla roifsst conBii avd sBlo Rra dainido v a Ra dftoarlt IheEel e ment s

BB

Fe Cao Mi Ru

ag.: 0.91 a5 . 091 apa; 094 85 0.98
dfAl 1.24 dif): 1.25 dia) 1.25 d{a) 1.33
Rh Pd Os Ir

ag s 0.9T7 @ 4 0BG g, 0.85 a4 0.B0
diA) 1.35 dis): 1.38 dis) 1.34 diA): 1.36
Pt

ag s 0.80

diAlk 1.39
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Table 3. Ln and An Elements: circles (--) a;, Bohr radii and (—) d(A) covalent

radii

3B

La Ce Pr Nd

agal 1.29 aga: 1.30 agal 1.32 apga: 1.30

d(A): 1.87 d(A): 1.83 d(A): 1.82 d(A): 1.81
Sm Eu Gd Tb

aga: 1.28 aga: 1.27 aga: 1.17 aga: 1.23

d(A): 1.79 d(A): 1.99 d(A): 1.79 d(A): 1.76
Dy Ho Er Tm

apa: 1.21 apa: 1.20 apa: 1.18 apa: 1.16

d(A): 1.75 d(A): 1.74 d(A): 1.73 d(A): 1.72
Yb Lu

aga: 1.15 aga: 1.33

d(A): 1.94 d(A): 1.72

3B

Ac Th Pa V)

apal 1.34 apa: 1.14 apal 1.22 apa: 1.16

d(A): 1.88 d(A): 1.80 d(A): 1.61 d(A): 1.39
Np Pu Am Cm

aga: 1.15 aga 1.19 aga: 1.21 aga: 1.20

d(A): 1.31 d(A): 1.51 d(A): 1.73 d(A): 1.74
Bk cf

apa: 1.16 apa: 1.15

d(A): 1.70 d(A): 1.69
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