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Lewisf| rl./n] x H,

Mn'+ 56.37 2.5 6.02

1 53.23 | - 2.5 5.50
c17+ 58. 41 3.0 | 4.98
Crs+ 43.86 2. 4.55
Bi®* 30.17 1.6 3.87
Set+ 42.45 2.4 3.65
Teb+ 37.07 2.1 3.50
\AD 32.52 1.9 3.22
AsS+ 33.91 2.0 3.18
Cet+ 18.32 1.1 2.85
Nbs+ 27.02 1.7 2.73
Mos+ 37.67 2.1 3.62
S 37.12 2.5 2.27
Cé 37.00 2. 2.25
Ge*+ 25.94 1.8 2.21
Ti** 22.79 1.6 2.20
Si‘+ 25.78 1.8 2.18
Hf¢+ 19.55 1.4 2.17
Sb3+ 30.12 .1 2.11
yb3* 14.49 1.1 2.09
Tm?3* 13.79 1.1 1.95
Pb** 24.18 1.8 1.86
Zrt+ 19.33 1.5 1.82
Ga®* 19.07 1.5 1.76
Mn?3+ 18.91 1.5 1.73
Pr3+ 12.53 1.1 1.70
Snt+ 23.30 1.8 1.68
Eu?+ 13.94 1. 1.87
v+ 16.90 1.4 1.64
Ced+ 12.17 1.1 1.62

Ers+ 13.59 1.2 1.60

Ho?3+ 13.55 1.2 1.59

Lad+ 11.94 1.1 1.58

Th'* | 16.60 1.4 1.58

Lewisfi| zI,/n X
Dy 3+ 13.47 1.2
Lu3* 13.43 1.2
Sm3* 13.37 1.2
Scd+ 14.70 1.30
Als+ 17.76 1.5
Th3+ 13.09 1.2
Y3+ 13.05 1.2
N3+ 30.53 2.33
Gdf‘+ 12.94 1.2
Pm?3+ 12.92 1.2
N3+ 12.77 1.2
Ind+ 17.06 1.5
Ra?+ 7.71 0.9
Ba?* 7.61 0.9
Ca?+ 8.99 1.0
Cr3+ 18.08 1.6
Re*~ 21,17 1.8
Co3+ 19.47 1.7)
Cis+ 39.53 3.0
Cs* 3.89 0.7
Sr+ 8.36 1.0
B3 23.79 2.0
Mg?+ 11.34 1.2
Rb* 4.18 0.8
K* 4.34 0.8
Uzt 10.39 1.22
Na+* 5.14 0.9
Ti%* 15.96 1.6
Be?+ 13.77 1.47
Lit 5.39 0.95
Fed+ 18.23 1.8
Crd+ 11.63 1.4
Mn?+ | 11.54 1.4
pPd?* | 20.23 2.0
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Lewisg| £In/n Iox | H, Lewisyg | XI./n X | H,
As* | 18.93 | 1.75 0-96 | Cu* 7.73 1.8 | —1.43
T13+ 18.79 1.9 0.47 1 Ag? 7.58 1.8 —1.46
Osz* 12.85 |(1.52) 0.46 | Hg* 10.44 | (2.0)| —1.51
Zn?** 13.68 1.6 0.38 Aud+ 14.86 2.3)| —1.58
Sb2+ 16.82 1.8 0.38 | H,Te 9.14 2.1 —2.08
Ru?* 12.07 | (1.5) 0.36 | H,Se 9.88 2.2 | —g.24
Bi%t 16.51 | 1.8 0.32 ; CH, 1. 11 2.29 | —2.28
Tet  123.25 | (2.5) 0.12 | HCN 13.92 2.51 | —2.40
caz+ 12.95 | (1.7)] —o0.08 | H,S 9.29 2.23 ] —2.46
Ru?d+ 17.53 (2.0)) -0.09 | H,0 12.60 2.49 | —2.60
Pb?+ 11.22 (t1.6) -o0.12 “ | Aur 9.23 | 2.3 —2.68
Rh?* 18.87 (2.1)1 —o0.14 | 1 I | 10.45 | 2.5 | —3.06
Co?* 12.46 (1.7)1 -0.18 cs, 10.09 2.5 | -3.13
Fe?* 12.03 1.7 1 —0.26 HO* 13.19 2.75 | —3.29
Nij2+ 12.9¢ 1.8 l —0.40 N, 15.59 3.0 ~3.58
Sn?+ 1¢.99 1.7 0 - 0.47 | Br* 11.81 2.8 | —3.72
Cu?* 14.01 (1.9)} —0.49 | ocs 11.18 2.8 —3.84
Hg?+ 14.60 2.0 - (.68 ci, 11.49 3.0 —4.,40
pdz+ 13.89 (2.0)] —-o0.82 N,O I 9.78 3.16 | —5.24
T1+ 6.11 1.5 | —o0.83 | 0, | 12.81 3.5 —5.69
In* 5.79 (1.5)| -o0.89 ° NOC, 9.78 | 3.32 | -—5.74
P2+ 1 13.78 2.1 —1.15 0, 12.08 J 3.5 | —5.83
1r2r 13,05 2.1 | —1.30 ‘ | 1
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Lewish A X Hy Lewish A X H,
SF, ™ —0.45 3,73 5,40 C2H*~ —0.89 2,30 |—0.05
0.~ —0.46 3.5 4,59 Br- —3.363 | 3.0 |—0.07
SF,~ —1.49 3.79 4,58 SeCN- —2.64 2.73 |—0.30
CF,0~ —1.35 3.63 4,15 P~ —0.77 2.19 [—0.32
F- —3.448 | 4.1 3.70 CH,- —1.08 2.28 |—0.32
0%~ —1.466 | 3.5 3.58 NoO- —0.91 2.2 |—0.43
CF—y —1.86 3.56 3.40 B- —0.24 2.0 |—0.48
N*- 0.0 3.0 3.29 CH,S- —1.32 | 2.3 |—0,48
WF¢~ —2.74 3.71 3.04 gz~ —2.07 2,5 |—0.53
BF,~ —2.64 3.43 2,16 T1- —0.5 2.04 1—0.58
CCl4~ —1,21 3.0 2,08 H~ —0.747 1 2.1 —0.62
SF~ —3.66 3.68 2.02 CN- —3.16 2.78 |—0.64
OH- —1.82 3,08 1,75 pi- —0.77 2.1 [|—0.64
UF,~ —2.90 5,38 1,73 S —2.26 2,52 |—0.66
NO,~ —2.,26 3.20 1.73 e —2.88 2 69 |—0.68
NH- —0,22 2.60 1,67 C,H, —2.18 2.46 |—o0._78
SiFs~ —3.38 3.31 1,00 Se?- ~2.02 2,4 |—0.83
CH,0" —0.37 2.45 | 0.99 - —3.063 | (2.66)|—0.97
CH- —0.38 2.34 0.60 - —2.39 2.46 |—1,00
Be~ 2.5 1.46 0.39 Asi— —0.80 2,0 |—1,02
cl- —3.612 | 3.2 0.38 SH- —2.19 2,38 |—1 08
(o —1,27 2.5 0.27 PH - —1,60 2.2 |—1.12
NH,~ —1.12 2,45 0,24 c,- —3.10 2.6 |—1 21
X 4 B —~1.34 2.5 0.20 SiH- —1,47 2.0 |—1,89
Cu- 1,27 1,75 0.17 Te?- —1.90 2.1 |=—1.77
Ny~ —3,32 3.04 0.11 Si- —1.24 1,9 |—1.81

C,H.,CH,~ | —o0.9 2.34 0.08 Spo- —1.05 1.8 |—1.97
Cy~ —1.,82 2.6 0.07 Al —0.46 1,61 |—2.05

C,H;NH~ —1.54 2.51 0.03

(C¢Hs),N-| —1.,18 2.4 .01

SCN- —2.,17 2.68 0.00
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Ionization Potentials Electronaffinity Electrongativity

and Acid—base Hardness and Sof tness

Zhang Jin

Abstract

This paper by means of the’plot that'the mean jonjzation potentjals of
LewiS acid and the first electronaffinity of Lewis base with electrongativity
derived the following two equations, About the classification of softness-acid
hardness-acid and softness-base hardness-base,

Hy=XI,/n—3.14+2.6cceveeeeeeen (1)
. Hy=A+3.51X—=7.24-ccreeeeeennnn ( 2)
By equation (1)and (2) ., We calculation the hardness of 113 acids and
59 bases, Thus it solved the scale problem of complex acid and base, This
result is identical with pearson/s experjment classification it comparc to
Ahrland’s and Klopman’ s results, also shows the Ijnear relatjon_

Key words, Ionjzation potentials, electronaff’inity, electrongativity,

Lewis acid, Lewis base, hardness scalar,
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