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By calculating the energies of neutral and different ionic form&"(N*, M, M~, and M) of 32 elements

(using B3LYP/6-311+G** level of theory) and taking energyej to be aMorse-like functiorof the number

of electrons ), the electrophilicity values«) are calculated for these atoms. The obtained electrophilicities
show a good linearity with some commonly used electronegativity scales such as Pauling andRdicadw.

Using these electrophilicities, the ionicities of some diatomic molecules are calculated, which are in good
agreement with the experimental data. Therefore, these electrophilicities are introduced as a new scale for
atomic electronegativitmf’u. The same procedure is also performed for some simple polyatomic molecules.

It is shown that the new scale successfully obeys Sanderson’s electronegativity equalization principle and for
those molecules which have the same number of atoms, the ratio of the change in electronegativity during
the formation of a molecule from its elements to the molecular electronegativitiy f) is the same.

Introduction © 1 "E
EN)=ENy) + Y —(N—Np)"[— 3
| n
ON'/N=N,

Electronegativity,y, is one of the most widely used con- &l
cepts in chemistdyand is almost as old as chemistry itself. This

which according to the definitions of the corresponding deriva-
tives, this equation can be rewritten as

concept was introduced for the first time by Paufieg “the

desire of an atom in a molecule to attract electrons to itself”.

Since that time, several attempts have been performed in

order to obtain a quantitative measure of atomic electronegativi-

ties3733In the construction of each scale, a property dependent E(N) = E(Ng) + (N = NoJue + (N = No)’7 +

upon electron distribution, not electron distribution itself, is (N— N0)3y + ... (4)

measured. Scales of electronegativity can be also evaluated

against an empirical relationship between bond character and |; ig explained? that Taylor series expansions of atomic

x->* Murphy and co-workef8%® stated nine elementary  energies essentially terminate after the second-order term if the

rules which all electronegativity scales must obey. They showed gtoms’ ionization energies obéy= n (I1). In practice, by finite

that Pauling electronegativity violates more than half of these gifference and parabola model approximatignands can be

rules. calculated in terms of the ionization potential (IP) and electron
Parr et af” identified electronegativity with the negative of  affinity (EA) (u = — (IP + EA)/2 andy = IP — EA); but they

the electronic chemical potentiak); The chemical potential  are affected if the Taylor series is carried out beyond second

and hardness;j have been defined within the density functional order#0-42

theory as the first and second derivativesEofvith respect to Parr et al'® have defined an index for the global electrophi-
N, respectively?®3°Therefore, these parameters forNuelectron licity power of a system in terms of its electronic chemical
atom with energye are commonly expressed as potential and hardness as
BE) 2
2
= (8_Ez) 2 Such an index is intended to be a measure of the energy lowering
ON“/v() of the chemical species due to maximum electron flow from

the environment (see Figure 1) and therefore is a measure of
where the external potential(r), is the potential due to a set the capacity of species to accept an arbitrary number of
of nuclei as well as the external field. A problem associated electrons. In fact it encompasses both, the propensity of the
with these equations is that the number of electrons in an atomelectrophiles to acquire an additional electronic charge driven
or molecule is an integer, and hendg,s not a continuous by u? and resistance of the system to exchange electronic charge

function of N. If we assume the differentiability d&(N), it is with the environment described by Therefore, the electro-
possible to write it as a Taylor series expansion around the pointphilicity may have some relation with the power of the system
No, the number of electrons in the neutral system: to hold electrons to itself. The usefulness of this index in

theoretical studies has been demonstrated by many adthéfs,
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E 4 TABLE 1: Calculated lonization Potential, Electron
Affinity, Chemical Potential, Hardness, Electrophilicity, and
0 Allred —Rochow Electronegativity Values for the Selected
Atoms

atom P EA u 7 wqQ AA-R2

H 0.502 0.032 -0.267 0.471 2.063 2.20
Li 0.206 0.021 -0.113 0.186 0.942 0.97
Na 0.199 0.021 -0.113 0.178 0.932 1.01
K 0.165 0.019 -0.922 0.146 0.793 0.91
Be 0.335 -0.008 -—-0.163 0.343 1.057 1.47
Mg 0.284 —-0.008 —0.138 0.292 0.885 1.23
Ca 0.226 0.001 -0.113 0.226 0.775 1.04
B 0.339 0.035 -—-0.187 0.305 1.562 2.01
Al 0.254 0.038 —0.146 0.216 1.342 1.47
Ga 0.261 0.041 -0.151 0.221 1.405 1.82
C 0.424 0.051 -0.237 0.374 2.045 2.50
Si 0.298 0.049 -0.173 0.249 1641 1.74
Ge 0.290 0.049 -0.172 0.242 1.619 2.02

T 5 T R, N 0.540  0.005 —0.272 0535 1.886 3.07
Figure 1. Energy vs the change in the number of electroisis the is 8335 8832 :gigg 82‘21{73 iggg Sgg

number of electrons in neutral system. o 0663 0059 -0361 0604 2937 350

S 0.469 0.081 —-0.275 0.389 2.646 2.44

In this article an attempt has been made to introduce a new Se 0.388 0.081 —0235 0307 2443 248
0.653 0.128 —-0.391 0.525 3.954 4.10

electronegativity scale for atoms and molecules based on their 0.481 0137 -0.309 0.344 3772 283
electrophilicity values, which are obtained by considering a g, 0.441 0132 —0.286 0308 3614 274
Morse-like function, instead of Taylor series expansion, for gc 0.272 —0.006 —0.133 0.277 0.866 1.20
E(N). The ability of the obtained values in predicting the bond  Tj 0.276 0.018 -0.147 0.258 1143 1.32

ionicities of some diatomic molecules is also checked. \% 0.348 0.032 —0.191 0.316 1.558 1.45
Cr 0.258 0.024 -0.141 0.235 1.153 1.56
Results and Discussion Mn 0.358 —0.051 —0.153 0.413 0.782 1.60

. I Fe 0.277 0.025 -0.151 0.252 1.225 1.64
As has been discussed, the electrophilicity of a system has -, 0371 -0.043 —0.164 0414 0887 1.70

something to do with both the resistance and the tendency of 0.284 0.082 —0.183 0.202 2.262 1.75
the system to exchange electrons with the environment. ¢y 0.295 0.045 —-0.172 0251 1.567 1.75
Therefore, it seems that this index can be used as a measure of zn 0.347 -0.038 -—0.154 0.384 0.843 1.66
electronegativity in a given system. In most cases a quadratic

form (ground-state parabola model) is considered forE{id *From ref 7.
function and therefore, », andw of a system are calculated 4.5 - 2
by using IP and EA. According to this approximation and Parr 4l R =0.7541 .
definition, electrophilcities have the following form: 35 ]
(IP + EA)? ) 3
Wo=r———= l
Q7 g(P — EA) 3

N
L

where ionization potential (I E(N — 1) — E(N)) and electron
affinity (EA = E(N) — E(N + 1)) can be easily computed.
Therefore, to calculate the electrophilicity values for atoms, the £

—
%
L

ed-Rochow Electronegativity
N

energies of the first four rows elements of the periodic table in < 051

neutral (M), anion (M), and cation (M) forms are calculated. 0 - ' ' ' , , - ' "
Then the IP, EA, anaq for these atoms are evaluated using 0 05 1 L5 2 25 3 35 4 4S5
the corresponding relations. The calculations are done the Electrophilicity

commonly used exchange-correlation functional OT density Figure 2. Correlation of Allred-Rochow electronegativity with the
functional theory (DFT), B3LYP, and 6-3%-G** basis set  electrophilicities obtained from quadratic approximation.

using the Gaussian 98 progréfthis basis set is only available

for these elements). The results are collected in Table 1. Theare considered in Taylor expansionE(fN) and this approxima-
linear correlation between different scales of electronegativities tion is successful only when the atom’s ionization potential
is the important condition which all scales must obey. But Figure obeysl, = n(l1). In Figure 2 the mostelative deviationsfrom

2 shows that the obtained values for the electrophilicities in linearity are observed for N, Mn, and Zn elements; which have
this manner are not so correlated with the AllréRlochow the half or full closed shell electronic structures; therefore their
electronegativitiesR? = 0.7541), and therefore they cannot I, have significant difference with 2.10n the other hand, the
introduce this as a new scale of electronegativity. This difficulty relative electrophilicities of the elements in the first transition
may arise from using the quadratic model in calculatingzthe  metal series (N> Cu> V > Fe> Cr> Ti > Co> Sc> Zn
andu, which is caused by a truncation error. It is recalled that > Mn) are not in accordance with the relative stabilities of
the obtained values for the chemical potential, hardness, andtheir coordination compounds (Ma Fe < Co < Ni < Cu >
therefore electrophilicity depend on the number of terms which Zn).
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To remove these problems,Morse-like functiorfor E(N), TABLE 2: The Obtained Adjustable Parameters of the

which considers nearly all terms in Taylor expansion, is assumed Considered Function for Energy @, 8, 4 and k) and the

; : : : Calculated Electrophilicity Values (y,,) for the Selected
here. This function has the following simple form Atoms in This Study?

E(N) — (1{ 1— —ﬂ(N—é)}Z —k (7) atom o s o K Ko
H_ 5.830 0.173 1.568 0.564 1.687
wherea, 5, 0, andk are adjustable parameters and each of them Li 0.322 0.369 3665 7516 0676
h hvsical . i th fel Na 0.397 0.336 11.671 162.312 0.689
as a physical meaning. For _ex_amp]est e amount of electron K 0.746 0.242 19.682 599.95 0.656
transfer with respect to the minimum of energy cue{Nmin), Be 4.04 0.157 4.612 14.689 1.113
« is the depth of such curvec (= —E(9)) anda — « is the Mg 2.144 0.187 12.624 200.102 0.900
energy of the system when it is saturated with electrans-( Ca 1.095  0.216  20.694 677.584  0.779
k = E(»)). Some of these parameters are shown in Figure 1. B 0.62 0.293 5.926 24.566 1.637
If we take thew as the difference between the energy of A 3.287 0.154 13713 242,291 1.200
e gy Ga 2.195 0.167 31.886 1924.689 1.514
neutral system and the minimum of B & E(No) — E(9)),*® c 5502  0.151 6.718 37.920  1.954
therefore: Si 1.449 0.226 14.772 289.447 1.430
Ge 5.693 0.12 32.818 2076.985 1.654
_ __—BNg—0) 2 N 1.950 0.226 7.869 54.607 2.528
o =oa{l—e "7} 8) P 6.618 0.129 15.699 341.322 1.611
o . As 6.934 0122  33.737 2235856 1673
To calculate the electrophilicity of a given system, we only O 11.112 0.132 8.702 75.164 2.841
need to find the adjustable parameters, which can be easily S 0.873 0.274 16.955 398.167 2131
determined by a simple fitting procedure. To apply this method Ee f-fglz g-éllﬁ 394982212 2%%1é2599 325%‘20
in atomic systems, the energies of the considered atoms in cl 21,496 0084 17.74 460.238 5 390
neutral (M), two anionic (M, M27), and two cationic (l\_?I, M2%) _ Br 6.756 0.131 35802 2574188 2262
forms are calculated (for hydrogen only one cation form is  sc 3.537 0.141 21.657 760.625 0.910
possible) with the B3LYP/6-3Ht+G** level of theory. Then Ti 0.705 0.263 22.781 849.329 0.996
by a simple fitting procedure using a mathematical software, Vv 0.700 0339  23.646 943.934  1.141
the values of adjustable parameters are obtained for each atom. Cr 14.509 0.076 24.714 1044.449 1.227
By giving these data in hand, the electrophilicity values are Mn 1.265 0.226 25.786 11°0.803 1.301
y giving o p y valu Fe 3.606  0.169  26.649  1263.583  1.314
calculated from eq 8. The obtained values for the adjustable g 0.971 0.307 27.663 1382.749 1.343
parameters (in atomic units) and calculated electrophilicity — Ni 13.853 0.096 28.629 1508.303 1.475
values (in electron volts) for 32 selected atoms are gathered in  Cu 3.028 0165  29.763  1640.524 1481

Table 2. The values af andx show increase left to right across 4N 88.283 0041 30564  1779.396  1.293
rows and down groups of the periodic table (which are in  aThe parameters are in atomic units, and the electrophilicity values
accordance with the meaning of these parameters); but thereare in electron volts.
are no an obvious trend in tleandj values. s
Note that there is no electrophilicity value higher than that 4] R®=0.9925
of fluorine and the relative electrophilicities of the elements in 35
the first transition series are comparable to the relative stabilities 3 |
of their co-ordination compounds. It is recalled that the selected 25 |
basis set, 6-3H+G**, is not available for the other elements 5 |
and therefore this procedure is only applicable for the considered 15 4
atoms. 1
Surprisingly the obtained electrophilicities show good linear 05 |
correlation with the Allree-Rochow R = 0.9925) and Pauling 0 -—
(R2 = 0.9787) electronegativities, for which their plots are drawn 0 05 1 15 2 25 3 35 4 45
in Figure 3 and Figure 4, respectively. Therefore, these
electrophilicities can be introduced as a new scale of electrone-
gativity; xg. It is mentioned that, this linearity is not achieved
when the quadratic form d&(N) is applied with the same basis

set or when a lower level basis set (such as 3-21G** or for the selected atoms. In additign, obeys all of the following

6-31G**) is performed in calculations; which is due to poor fundamental rules which are introduced by Murphy ef%l.:
definition of electronic distribution by these basis sets. These (1) The scale has a free atom definition.

data are not presented here. It is the reason that 6-3Q** (2) A high precision is necessary for each scale.

basis set is selected for these calculations. (3) All of the valence electrons are included in the definition
Although this linearity is not the sufficient condition to accept f P

a set of numbers as a new electronegativity scale, but this scale (4) Electronegativity is associated with energy.

is consistent with Pauling’s original definition and also powerful (5) The elements N, O and F have the highest among

theoretical supports foygg come from the electronegativity  the main group elements.

theory of Parr and Pears8h First, the dimension of, is (6) Si rule obey: All metals must hay@ values which are

energy, like electronegativity on Parr and Pearson’s theory. |ess than or equal to that Si atom, and Si has the lopfesat

Second, the value c;ﬁ is a “global atomic property”. Third, the metalloid band (B, Si, Ge, As, Sb, Te, Bi and Po).

the value ofy? is dependent on the valence state and charge of (7) In binary compounds, the electronegativities of the

atom. Fourth, and most importantly, there are good linear constituted atoms clearly quantify the nature of the bonds; which

correlations betwee;@g and the other electronegativity scales will be discussed latter.

Allred-Rochow Electronegativity

New Electronegativity Scale

Figure 3. Correlation of Allred-Rochow electronegativity with the
new electronegativity scale.
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4.5 9 R2=0.9787 TABLE 4: Molecular (), Arithmetic Mean (yam),
41 Geometric Mean gu) and the Change in Electronegativity
3 351 during the Formation (Ay) of Some Selected Molecules
g 2.2 ] molecule Ao XAM XGM Ay Ayl
§ 21 HF 2.926 2.596 2432 —2.266 —-0.774
2 1.5 HCI 2.307 2.039 2.008 -1.771 —0.768
E 1 OH 2.557 2.264 2189 -—-1.971 —-0.771
0.5 1 SH 2.128 1.909 1.896 —1.690 —0.794
0 — T T T T T H.0 2.313 2.072 2.007 —3.902 —1.687
0 05 1 15 2 25 3 35 4 NH, 2.216 1.968 1.848 —3.686 —1.663
New Electronegativity Scale BeHz 1.705 1.496 1.469 —2.782 —-1.632
Figure 4. Correlation of Pauling electronegativity with the new I\B/El:z 12?? 12;2 iggg :igg? :%gg?
electronegativity scale. CHy 1931 1754 1816 -5084 —2.633
TABLE 3: The Calculated Parameters and the Obtained é'H3 ig;g 1233 ig%g :jggg :gg‘;g
Electrophilicity Values for the Selected Molecules in This ekt : : : : :
Study Using B3LYP/6-31}+G** Method CHa 197 Lral 1738 —6.732  —3.416
SiH, 1.846 1.636 1.632 —6.333 —3.431
molecule a B o] K Ao NH4" 2.065 1.856 1.829 —7.213 —3.493
+ — —
HF 27.991 0.087 10.692 100.589 2.926 PH. 1.872 1.672 1.672 6.488 3.466
HCI 32.449 0.073 18.683 460.919 2.307 . P -
OH 23.883 0.096 96320 758560  2.557 wher%m. is the number of a}tgms in the considered molecule
SH 10971 0.106 17.762 398.851 2128 andy, is the electronegativity of theﬂ:) free atqm .of the
H,O 30.107 0.077 10.670 76.5440 2.313 Mmolecule. It seems that each atom hag/a contribution in
NH, 23.509 0.080 9.7140 55.9560 2.216 the molecular electronegativity. It is the essence of Sanderson’s
BeH, 5.269 0.163 6.6350 15.985 1.705  electronegativity equalization principle and indicates that the
MgH: 6.133 0.137  14.685 201.324 1.605 new scale obeys this principle. It is another advantage for the
BHs 11131 0.119  8.6350 26.689  1.857 introduced scale. This property makes further calculations with
CHs 31823 0.069  9.6680 39.9260 1931  these electronegativities easier.
SiH 26.135 0.068  17.727 291.328 1.829 The change in electronegativities during the formation of the

Gehs 11.344 0.096 35.781 2078.829 1.878 . _ _<m
L, 31710 0135 10647 10606  Lo71  Selected molecules from their elements (= ., — ¥, x)

SiH, 12.052 0.113  18.643 291.982 1846 are also calculated, which are given in the fourth column of
NH* 33.866 0.059 11.783 57.111 2.065 Table 4. It can be eaSily shown that in the introduced scale:

PH," 71.752 0.040 19.766 343.687 1.872
Ay = (1 —m)y, (10)

(8) XS) has a quantum mechanically definition. . )
(9) This scale shows a systematic increase left to right across 1 erefore, itis expected that for those compounds which have
the same number of atom&y/y,, ratio is nearly the same (%

rows of the periodic table and a general decrease down groups. This | h i incioli .
It is clear that there are no severe flaws in this electronega- m). This is suc as aorresponding state principle atomic
tivity scale. scale. These ratios are calculated for the considered molecules

To check the applicability of this method in determining the and are gathered in the fifth column of Table 4. It is found that

electronegativities of larger systems, the same procedure isfor m=2,3,4, and_5these ratios are_neaHg).B,—l.?,—Z_.G,
performed for some simple polyatomic molecules, which are and _t3t5 resbp?ctlveltyg Wh.'Ch afrethln acctc>rdance with OL{{L
given in Table 3. Notice that charged molecules are also Si);?eerz:cgrt]),etv\?ee;s / erafilcfean(()j 1_emsiﬁreegse'gctroesses' €
considered in this series. Vibrational frequencies are calculated Now it is att t%(j:icwt tend th licati f tH

for optimized structures without any scaling factor in order to ow 1t 1s aftempted to extend Ihe appication of the new
check if there is a true minimum. The obtained parameters andelectronegaqwty SC?"e bY calculating dipole moment charges,
electrophilicities for these molecules are summerized in Table g, of some simple diatomic molecules. A comparison ha_ts been
3. The calculated molecular electronegativitigs)( the arith- also made by means of an already known e_IecFronegatlvny scale
metic means sa) and the geometric meangghy) of the (Allred—Rochow). Since bond character (ionic, covalent and

electronegativities of the constituted atoms for each case arerbnoer;[gg'g);for?qlgeglye;;?:r']“oenee?e% %‘;ep%ﬁggﬁgﬁsp:g% of
also given for comparison in the first, second, and third columns Y X 9 y

of Table 4, respectively. Itis clear from this table that yh ?A??;chﬁ)t?lzmii%(tat:edizcc)zcsjgictj)r? t;)rzgstrliatp . t:,n c?fS Lszgiglr?nzge
and yeu are nearly the same and even in some cases,(BH is lar eiI) determined by this difference Elggtrone ativity can
Gehs, SiHg, and PH™) are equal, but in other moleculgsu b 9 dyt dict th é’ f ioni .h ; -gat 'ty f
values are little more than the correspondjng. € used to predict the degree of ionic character (jonicity) of a

The values of the two first columng,( andyaw) are nearl bond between two dissimilar elements. It was shown that
. : MmN XAM neary compounds will be ionic if the electronegativity difference
the same (a linear correlation with slope near to unity Bhd

= 0.9973), and therefore, it is concluded that in the new scale between the A and B. atoms of & bond is more than the_
the .m0|8CL’J|aI‘ electronegéativity is simply related to the atomic half the electronegativity value of the_ most electronegative
electronegativities as element’t A new approa_c_h to the re!atlonsh|p between bond
energy and electronegativity is also given by SmttAlthough
the dipole moment charge of the bond can be related to the
0 difference between the two atomic electronegativities, but it must
;X“’. be noticed that could not be a simple function gfs — ya
Ky =—— (9) and it is difficult to formulate a reliable relation between the
m ionicity of a bond and the difference in electronegativity of the
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TABLE 5: Comparison between Calculated Dipole Moment 1
Charges with Egs -5 by Using New Electronegativity Scale
and Allred —Rochow Electronegativity (in Parentheses)for
Some Selected Diatomic Molecules
molecule Ch o Os (o Os exptl
LiF 0.865 0.917 0.936 0.807 0.677 0.839
(0.914) (0.860) (0.898) (0.763) (0.617)
NaF 0.862 0.913 0.933 0.803 0.671 0.879
(0.908) (0.846) (0.889) (0.754) (0.605)
KF 0.869 0.924 0.940 0.813 0.685 0.822
(0.921) (0.880) (0.912) (0.778) (0.637)
LiCl 0.520 0.791 0.847 0.717 0.559 0.731 0 ‘ T ‘ T T I T !
(0.579) (0.696) (0.762) (0.657) (0.489) 0 01 02 03 04 05 06 07 08 09 1
NaCl 0.515 0.783 0.840 0.712 0.552 0.801
(0.563) (0.673) (0.740) (0.643) (0.474) Q@
KCI 0.528 0.804 0.857 0.726 0.569 0.801 Figure 5. Correlation between the experimental and calculated dipole
(0.602) (0.730) (0.794) (0.678) (0.513) moment chargesqf) using Allred—-Rochow (dashed linea, R? =

LiBr 0.467 0.766 0.826 0.701 0.540 0.593  0.9364) and new (filled line®, R?> = 0.9521) scales.

NaBr  0.461 0757 0.818 0695 0533 0.758 1
(0.527) (0.654) (0.721) (0.631) (0.461) 09 -
KBr 0.475 0.780 0.838 0.710 0.550 0.783 0.8 -
(0.567) (0.713) (0.779) (0.668) (0.501) 07
BrF 0.32 0.254 0.243 0.355 0.216  0.153 ]
(0.370) (0.228) (0.211) (0.332) (0.199) _, 06+
BrCl 0.004 0.013 0.005 0.054 0.028 0.055 ?;;u 0.5
(0.002) (0.006) (0.002) (0.032) (0.016) S 54
aFrom ref 73. 0.3 -
. . . 2
two atoms between which the bond is formed. The following 21 ]
relations were frequently used to match experimental data with '0 »
electronegativity values of the constituted atoms of anBA 0 0'2 0‘ 4 0'6 0'8 1
bond based on an empirical ba3i¥:72 | ’ q ’ ’
Q= 1— exp{ _(XB — XA)2/4} (11) Figure 6. Correlation between the experimental and calculated dipole
moment chargesqg) using Allred—-Rochow (dashed linea, R? =
0, =1—exp{— (s — XA)Z/XGMglz} (12) 0.8941) and new (filled line®, R? = 0.9196) scales.
g =1—exp{—3(; — XA)Z/XAMZ} (13) this scale. Research along this line is being made in our group,
and results will be published in a forthcoming paper.
_XB " XA
%= P (14) Conclusion
X~ An By considering a Morse-like function fd&(N), and calculat-
05 = T (15) ing the electrophilicities of some atoms and molecules, a new
X8 T XA scale of electronegativity is introduced based on these electro-
whereyaw andyey are the arithmetic and geometric means of Philicities; which is not achieved when a parabola model
the two atomic electronegativitieg{ and yz), respectively. ~ @pproximation is used. This scale is strongly linked with Alired

These relations are used here to calculate the ionicity of someRochow and Pauling electronegativities. It also obeys Sander-
diatomic molecules by using the correspondigly s. The son’s electronegativity equalization principle and all of the other

results are collected in Table 5. We have also chosen Afired fundamental rules which are introduced for an acceptable scale
Rochow’s electronegativity scale (in parenthesis) in order to of electronegativity. This fact suggests that the new scale is

compare the calculated ionicities with those computed from the thﬁ.oLetri]cally I:easonable. Itbis s?own thathfor thOS? rr?oler(]:ules
new scale. The range of dipole moment charges is sufficiently WN'ch have the same number of atoms, the ratio of the change

broad to state some general conclusions. Although the ionicity I" the electronegativities during the formation of the molecules
values agree only roughly with the experimental points, but fr°”? their elements to the_ m°|eCUIar electronegatl_vl_m%/(
comparing the values show the incapability of eqs 11, 13, and X«) IS the same. The obtained atomic electronegativity values
15 to give reliable estimations for the dipole moment charges, also successfulily' determine the bond character ,Of dlatpm|c
in contrast with eq 12, which is more successful. There is no Molecules, and itis expected that they can be used in predicting
advantage in using the more complex egs 11 and 13 instead ofthe other molecular_ properties such as bond dissociation energy
the much simpler eq 14. To simplify this comparison, the and heat of formation of molecules.
correlation between the obtained dipole moment charges from
both of the Allred-Rochow and introduced scales with experi-
mental values are drawn fop (Figure 5) andy, (Figure 6). If
we compare the results, we see that our scale is nearly as gootﬁGramt 1385).
as or a little better than the Allree€Rochow scale; which is
another advantage for the new scale. References and Notes
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