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Important Electronegativity Formulas

with Units

1) 100 percent Covalent Bond Energy as Arithmetic Mean Formula (af

[ Formula | Example with Units Evaluate Formula (@

En(eov) = 05 (Epp + Egg) | | 2351 =05 (201 +271)

2) 100 percent Covalent Bond Energy as Geometric Mean Formula (af

Example with Units Evaluate Formula (@
EAB(cov) = /EA-A' Egp

3) 100 percent Covalent Bond Energy given Covalent lonic Resonance Energy Formula (af

23.2379) = |20y - 27

[ Formula | Example with Units Evaluate Formula (@

EpB(cov) = EaB - A 23.4) = 284y - 5]

4) Actual Bond Energy given Covalent lonic Resonance Energy Formula B

Example with Units Evaluate Formula (@

Epp=A+ EA-B(cov) 28.35;) = 55 + 23.35)

5) Covalent lonic Resonance Energy Formula @

Example with Units Evaluate Formula (@

A=Epp-Eppoy) | | 5051 = 284y - 2335

6) Covalent lonic Resonance Energy using Bond Energies Formula (af

[ Formula | Example with Units Evaluate Formula [

A=Eyg- [Epp Epg | | 516215 = 284) - [205 - 27)

7) Fractional Charge Formula (af

Example with Units Evaluate Formula [
10E-18stc*em

02083 = ——
4.8E-10stc - 104
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8) Allred Rochow's Electronegativity Formulas @

8.1) Allred Rochow's Electronegativity from Mulliken's Electronegativity Formula @

Example with Units Evaluate Formula (@

Xpgp = (0_336. XM) S0.2-0.744 6.448) = (0.336-22) ) - 0.2-0.744

8.2) Allred Rochow's Electronegativity from Pauling's Electronegativity Formula (af

Example with Units Evaluate Formula [

XpRr = Xp -0.744 6.496) = 7.24) - 0.744

8.3) Allred Rochow's Electronegativity given IE and EA Formula (af

Evaluate Formula [
Xap = ((0.336:0.5) - (IE4+ EA) ) -0.2-0.744

Example with Units

6.4984) = ((0.336-0.5) - (27.2) +17.1) ) ) - 0.2-0.744

8.4) Allred Rochow's Electronegativity of Element Formula (af

Example with Units
0.359-Z 0.359- 25
AR ~— — 64457] = E—
T 1.18a

covalent

8.5) Allred Rochow's Electronegativity using Bond Energies Formula B

IWE Example with Units Evaluate Formula (&

XA.R=\/E(A_B)— [Epn-Epp-0744 | | 6.4832) =J75.47] - [205 -27) -0.744

8.6) Covalent Radius from Allred Rochow's Electronegativity Formula (af

Example with Units
0.359-Z 11751 0.359- 25
Teovalent = |~ : N ea—
XaAR 6.5)

8.7) Effective Nuclear Charge from Allred Rochow's Electronegativity Formula (af

W Evaluate Formula B
XAR * Tcovalent * Teovalent 252106 = 6.5 - 1.18a - 1.184
L= ' - 0.359
0.359 :
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8.8) Electron Affinity of Element using Allred Rochow's Electronegativity Formula (af

Evaluate Formula @

2
EA = <(XA.R+0.744+0.2) : (m» - 1E

Example with Units

2
17.1095) = ((6.5] +0.74440.2) - <m>> -27.2)

8.9) lonization Energy using Allred Rochow's Electronegativity Formula (a1

E=((X 0.744 + 0.2 2 EA
= (A.R"" . +-)- 0336 - E.

2
27.2095) = ((6.51 +0.744+0.2) - <m>> -17.1

9) Mulliken's Electronegativity Formulas @

9.1) Covalent Radius given Mulliken's Electronegativity Formula (af

[Formia’
0.359-7Z 11798 0.359- 25
feovalent = (0.336-Xy ) -0.2-0.744 | | "7 [ (0336-227) -02-0.744

9.2) Effective Nuclear Charge given Mulliken's Electronegativity Formula (af

Evaluate Formula (@

((0336-xy)-02-0744)- (rcovalentz)
0.359

((0.336-227)-0.2-0.744) - ( 1.184 2)
0.359

7 =

25.0089 =

9.3) Electron Affinity of element using Mulliken's Electronegativity Formula @

. EEm Example with Units Evaluate Formula [

E.A:(ZAXM)_IE 16.8) = (2-225) -27.2)
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9.4) lonization Energy of element using Mulliken's Electronegativity Formula (ag

IE=(2-Xy)-EA

26.9) = (2

Example with Units

-22)) - 17.1)

Evaluate Formula @

9.5) Mulliken's Electronegativity from Allred Rochow's Electronegativity Formula B

Xpp + 0.744 + 0.2
M= 0.336

22.1548y =

Example with Units

6.5] +0.744 + 0.2
0.336

Evaluate Formula @

9.6) Mulliken's Electronegativity from Pauling's Electronegativity Formula @

Formula

Example with Units

7.24) + 0.2
0.336

22.1429) =

Evaluate Formula [

9.7) Mulliken's Electronegativity given Bond Energies Formula (af

Example with Units

jE(A_B) - [Exn Egp +02
Xy, =
M 0.336

22.1047) =

J75.47] - [20) - 27; +02

0.336

Evaluate Formula @

9.8) Mulliken's Electronegativity given Effective Nuclear Charge and Covalent Radius Formula

(af
. 0.359- 25
<0.359 zz>+0_744+0_2 <W>+0'744+0'2
Tcovalent _ :
9.9) Mulliken's Electronegativity of Element Formula (af
 Emm
Xy =05 (IE+EA) 22.15) =0.5- (27.2) +17.1) )

10) Pauling's Electronegativity Formulas @

10.1) Covalent lonic Resonance Energy using Pauling's Electronegativity Formula (af

Formula

2
A, =Xp

. © formuladen.com

Example with

2
524176y = 7.24)

Units

Evaluate Formula @
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10.2) Covalent Radius given Pauling's Electronegativity Formula (af

m Example with Units

0.359-7Z
Teovalent = XP - 0.744 1.1754n =

0.359- 25

7.24) - 0.744

Evaluate Formula @

10.3) Effective Nuclear Charge given Pauling's Electronegativity Formula (af

Im@ Example with Units

(7.24y -0.744) - ( 1.184 2)

2
(XP B 0'744) ’ ( Tcovalent )
7z = 25.1951 =

0.359

0.359

Evaluate Formula [

10.4) Electron Affinity of element using Pauling's Electronegativity Formula (af

Formula

EA = <(xp+o.2)-<0_3zw>>-15

Example with Units

2
17.0857) = <(7.241 +0.2) - <m>> -27.2)

Evaluate Formula [

10.5) lonization Energy of Element using Pauling's Electronegativity Formula @

Formula

IE = ((XP+0.2)~<0.32W>>—EA

Example with Units

2
27.1857) = <(7.241 +0.2) - (m» -17.1

Evaluate Formula @

10.6) Pauling's Electronegativity from Allred Rochow's Electronegativity Formula (af

Example with Units

Xp = Xpp +0.744 | | 7.244) = 6.5 +0.744

Evaluate Formula @

10.7) Pauling's Electronegativity from Mulliken's Electronegativity Formula (af

!m@ Example with Units

Xp = (0-336'Xm) 202 | | 7192) = (0.336- 225 ) -0.2

. © formuladen.com

Evaluate Formula @
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10.8) Pauling's Electronegativity given Bond Energies Formula (a1

Example with Units Evaluate Formula (@

Xp =\/E(A_B)-< }EA_A~EB_B> 7.2272) =j75.471 ( [20) -27;)

10.9) Pauling's Electronegativity given Effective Nuclear Charge and Covalent Radius Formula

e
0.359 - Z _[0.359-25
p=| —— = |+ 0744 | | 718971 = ——— | + 0744
- 1.18a
covalent

10.10) Pauling's Electronegativity given IE and EA Formula @

Evaluate Formula (@
x, = (228 (IE+EA) |-0.2
P 05 ' e

Example with Units

0.336
295696) = | | = (272 +1715) )-0.2

10.11) Pauling's Electronegativity given Individual Electronegativities Formula (af

Example with Units Evaluate Formula [

0.2) = |3.6) - 3.8y |

Formula
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Variables used in list of
Electronegativity Formulas above

d Bond Length of Diatomic Molecule (Angstrom)

e Charge of electron in Statcoulomb
(Statcoulomb)

E(A_B)Actual Bond Energy given
Electronegativity (Joule)

Ea-a Bond Energy of A; Molecule (Joule)

Ea.g Actual Bond Energy (Joule)

EA-B(cov) 100% Covalent Bond Energy (Joule)
Ep.g Bond Energy of B> Molecule (Joule)

E.A Electron Affinity (Joule)

|E Ionization Energy (Joule)

I'covalent Covalent Radius (Angstrom)

X X, given Individual Electronegativities (Joule)
X Electronegativity of Element A (Joule)

XA R Allred-Rochow's Electronegativity (Joule)
Xpg Electronegativity of Element B (Joule)

XM Mulliken's Electronegativity (Joule)

Xp Pauling's Electronegativity given |.E and E.A

(Joule)

Xp Pauling's Electronegativity (Joule)

Z Effective Nuclear Charge

& Charge Fraction

A Covalent lonic Resonance Energy (Joule)
Ap Covalent lonic Resonance Energy for X,
(Joule)

M Dipole Moment (Statcoulomb Centimeter)

- © formuladen.com

Constants, Functions,
Measurements used in list of

Electronegativity Formulas above

Functions: abs, abs(Number)

The absolute value of a number is its distance
from zero on the number line. It's always a
positive value, as it represents the magnitude of a
number without considering its direction.
Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Angstrom (A)

Length Unit Conversion @

Measurement: Energy in Joule (J)

Energy Unit Conversion @

Measurement: Electric Charge in Statcoulomb
(stC)

Electric Charge Unit Conversion @
Measurement: Electric Dipole Moment in
Statcoulomb Centimeter (stC*cm)

Electric Dipole Moment Unit Conversion @
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