lonic Bonding Formulas... 1/16

calculatoratoz.com unitsconverters.com

lonic Bonding Formulas

Calculators! Conversions!
r

Bookmark calculatoratoz.com, unitsconverters.com
Widest Coverage of Calculators and Growing -

Calculate With a Different Unit for Each Variable -
Widest Collection of Measurements and Units -

Feel free to SHARE this document with your friends!

Please leave your feedback here...

a © calculatoratoz.com. A softusvista inc. venture!


https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Ionic%20Bonding%20Formulas
https://www.calculatoratoz.com/
https://www.unitsconverters.com/

lonic Bonding Formulas...

2/16

List of 42 lonic Bonding Formulas

lonic Bonding @

1) Charge of lon given lonic Potential G‘
g = ¢ " Tionic
B0 0.3C = 300000V - 10000A

2) lonic Potential @

Bo=—

Tionic

0.3C

300000V = ———
@ 10000A

3) Radius of lon given lonic Potential @
q

Tionic = —
¢

0.3C

10000A = —————
& 100004 = 5567

Lattice Energy (&

4) Born Exponent using Born Lande Equation @
1

i N =
. born 1 —U-4-m-[Permitivity-vacuum|-r,
[Avaga-no]-M- ([Charge-e] 2) zt
1
a 0.992649 = 1_ —3500J /mol-4-7r-[Permitivity-vacuum|-60A

[Avaga-nol-1.7- ([Charge—e] 2) -4C-3C
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5) Born Exponent using Born-Lande equation without Madelung Constant @

1 Open Calculator (%'
q N =
. born 1— —U-4.7r-[Permitivity-vacuum]|-rq
[Avaga-no]-Nj,,,-0.88- ([Charge—e} 2) 7tz
0.992897 = 1
@ : - —3500J /mol-4-7 [Permitivity-vacuum|-60A

[Avaga-nol-2-0.88- ([Charge—e]Z) -4C-3C

6) Born Exponent using Repulsive Interaction @

Open Calculator (&
log 10( ]*%311 )
x |} = ——r
. born log 10 ( 0)
log 10 (555137)
.992644 = : A
B 0.9926 oz 10 (60A)

7) Constant depending on compressibility using Born-Mayer equation ['_‘:

Open Calculator (&
U -4 -7 [Permitivity-vacuum]| - rg
p= 5 + 1 * T
[Avaga-no| - M-zt -z - ([Charge—e] )
a 60.44435A — (( 3500J /mol - 4 - 7 - [Permitivity-vacuum] - GOA\ N 1\ _60A

[Avaga-no] - 1.7 - 4C - 3C - ([Charge-e]2) }

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/born-exponent-using-born-lande-equation-without-madelung-constant-calculator/Calc-14334
https://www.calculatoratoz.com/en/born-exponent-using-repulsive-interaction-calculator/Calc-14258
https://www.calculatoratoz.com/en/constant-depending-on-compressibility-using-born-mayer-equation-calculator/Calc-14274
https://www.calculatoratoz.com/en/born-exponent-using-born-lande-equation-without-madelung-constant-calculator/Calc-14334
https://www.calculatoratoz.com/en/born-exponent-using-repulsive-interaction-calculator/Calc-14258
https://www.calculatoratoz.com/en/constant-depending-on-compressibility-using-born-mayer-equation-calculator/Calc-14274

lonic Bonding Formulas... 4/16

8) Electrostatic Potential Energy between pair of lons @

Epair = —(a)- ([Charge—e]2>

4.7 - [Permitivity-vacuum] - r

Open Calculator (&'

—((0.30)2) . ([Charge-e]2)
B 356215 = —
4 - 7 - [Permitivity-vacuum| - 60A

9) Lattice Energy using Born Lande Equation C‘:

Open Calculator @

[Avaga-no] - M-z* -7 - ([Charge-e]’) - (1- (5-))

Nhorn

U=-—

4 - v - [Permitivity-vacuum]| - rg

[Avaga-no] - 1.7 -4C - 3C - ([Charge-e]2) (1= (g3638))

B0 3523.3437 /mol = — —
4 - 7 - [Permitivity-vacuum]| - 60A

10) Lattice Energy using Born-Lande equation using Kapustinskii Approximation G‘

Open Calculator (&
[Avaga-no| - Njops - 0.88 -z - 7 - ([Charge—e]2> . (1 — (nbl ))
U — orn

4 - 7 - [Permitivity-vacuum]| - ry

[Avaga-no|-2-0.88-4C-3C - ([Charge—e]z) (1- (Wg%))

47. l=—
a 3647.696J /mo 4 - 7 - [Permitivity-vacuum] - 60A
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11) Lattice Energy using Born-Mayer equation @

Open Calculator (&

—[Avaga-no|-M -zt -z - ([Charge-e]2) ' (1 . (%))

4 - v - [Permitivity-vacuum]| - rg

U =

—[Avaga-no] - 1.7-4C - 3C - ([Charge-e]2) (1 - (814)

3465.763J 1 =
a /mo 4 - 7 - [Permitivity-vacuum] - 60A

12) Lattice Energy using Kapustinskii equation C‘:

Open Calculator (&
(10-11
1.20200 - (10 4) - Nigns -5 77+ (1 (252 ))
UKapustinskii = R.+ R
c a

1.20200 - (107*) - 2-4C - 3C - (1 - (%))
65A + 51.5A

B 2468897 /mol =

13) Lattice Energy using Lattice Enthalpy @
U= AH — (pLE -V LE) Open Calculator (%'

B 35007 /mol = 21420J /mol — (800Pa - 22.4m*/mol)

14) Lattice Energy using Original Kapustinskii equation L‘l

(( [Kapustinskii_C] ) 1 079) N gt g Open Calculator &'
. ions

1.20200
RC + Ra

UKapustinskii —

[Kapustinskii_C]
%W) : 1.079) .2.4C - 3C

@ 222283.3J /mol = 65A 1 51.5A
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15) Lattice Enthalpy using Lattice Energy
AH=TU + (pLE -V LE) Open Calculator (&'

B0 214207 /mol = 3500J /mol + (800Pa - 22.4m*/mol)

16) Minimum Potential Energy of lon @

Open Calculator (&

~(¢?) - ([Charge-¢]?) - M . < B >

Emin =
ry _ {born}

4 - 7 - [Permitivity-vacuum]| - rg

B 58E 12 = ((O 3C) ) (Charge e] )'1'7 . ( 40000 )

4 - 7 - [Permitivity-vacuum]| - 60A (60 A)0~9926

17) Number of lons using Kapustinskii Approximation C‘:

M Open Calculator (&

Nions - m

@ 1.031818 = "
0.88

18) Outer Pressure of Lattice Ky

AH —-U Open Calculator (&'

Brie=<——
m

LE

21420J /mol — 3500J /mol
B soora =
22.4m*/mol
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19) Repulsive Interaction @

B Open Calculator (&'

o 10
B = rg _ {born}

40000

20) Repulsive Interaction Constant @
B =Eg- (rg {bOI‘Il}) Open Calculator (&'
B 10033.26 = 5.8E"12J - ((60A)"*"™)

21) Repulsive Interaction Constant given Madelung constant @

BBy = T:q? : ([Charge—e]2) . <rgbom—1)

Open Calculator (&

Permitivity-vacuum)| - nperm

1.7 ((0.30)2) : ([Charge-ef) : ((60A)0‘9926_1)
4 - 7 - [Permitivity-vacuum]| - 0.9926

@ 4.1E"-29 =

22) Repulsive Interaction Constant given Total Energy of lon and Madelung Energy C‘;

B = (Etotal — (Em)) - (rg — {born}) Open Calculator (3

B0 39964.23 = (5.79E"12J — (-5.9E°-21J)) - ((60 A)0.9926)
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23) Repulsive Interaction Constant using Total Energy of lon L‘J
Open Calculator (&
M- (q?) - ([Charge-e] 2)

B = | Etota — | — (rg _{b
total 4 - 7 - [Permitivity-vacuum]| - rg (x5 — {born})

1.7- ((0.30)2) : ([Charge-e]Q)

39964.23 = | 5.79E"12] — | — : ( 60A 0-9926)
4 - 7 - [Permitivity-vacuum]| - 60A (604)

24) Repulsive Interaction using Total Energy of lon G‘

ER — Etotal — (EM) Open Calculatorl'_';

B 5.8E"12J = 5.79E"12] — (-5.9E"-21J)
25) Repulsive Interaction using Total Energy of ion given charges and distances @

—(q?) - ([Charge—e]2) ‘M

4 - 7 - [Permitivity-vacuum] - ro

Open Calculator (&'

ER — Etotal -

—((0.30)2) : ([Charge-e]z) - 1.7

4 - 7 - [Permitivity-vacuum] - 60A

a 5.8E712J = 5.79E"12J —
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26) Total Energy of lon given Charges and Distances @

Open Calculator (&

~(a”) - ((Chargee]®) - M ) (o)

4 - 7 - [Permitivity-vacuum] - r rg _ {born}

Etotal —

5.8E"12J = T
a 4 - 7 - [Permitivity-vacuum]| - 60A (60 A)0~9926

~((0:3)?) - ([Charge-e]?) - 1.7 +< 40000 )

27) Total Energy of lon in Lattice @
Eiotal = Em + Er Open Calculator (&'

@ 5.8E°12] = -5.9E°-21J + 5.8E"12J

28) Volume change of lattice K

AH-U Open Calculator (&

Vo = PLE

D) 22,41 /ol - 21420 /mol — 3500J /mol
/Mot = 800Pa

Distance of Closest Approach @

29) Distance of Closest Approach using Born Lande equation @

Open Calculator (&

[Avaga-no| - M -z" -z - ([Charge—e]z) : (1 - (nbim ))

rg = —
0 4 - 7 - [Permitivity-vacuum| - U
[Avaga-no| - 1.7-4C - 3C - ([Charge-e]2) (1 - (g35%))
B 60.40016A = — —
4 - 7 - [Permitivity-vacuum] - 3500J /mol
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30) Distance of Closest Approach using Born-Lande Equation without Madelung
Constant @

Open Calculator @
[Avaga-no| - Njops - 0.88 -z - 77 - ([Charge—e]z) . (1 — (nbl ))
g — —

4 - 7 - [Permitivity-vacuum| - U

[Avaga-no| - 2-0.88 - 4C - 3C - ([Charge-e]2) (1= (5353))

62.53193A = —
@ 4 - 7 - [Permitivity-vacuum] - 3500J /mol

31) Distance of Closest Approach using Electrostatic Potential @

T

Open Calculator (&

Permitivity-vacuum)| - Epj;

—((0.3C)2) . ([Charge—e]Q)

-7 - [Permitivity-vacuum]| - -3.5E"-21J

@ 59.35202A — Z

32) Distance of Closest Approach using Madelung Energy @

M- (q?) - ([Charge—e]Q)

- 7 - [Permitivity-vacuum]| - Ey

Open Calculator (&

B

1.7- ((0.30)2) . ([Charge-e]2)
4 - 7 - [Permitivity-vacuum] - -5.9E"-21J

@ 59.85591A = —
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Madelung Constant @

33) Madelung Constant given Repulsive Interaction Constant C‘:

BM-=

e e e N
By - 4 - 7 - [Permitivity-vacuum]| - npor EeericalcHIxione

(a?) - ([Charge-e]Q) ) (rgbornl)

4.1E°-29 - 4 - 7 - [Permitivity-vacuum] - 0.9926

B 1.702967 =
((0.30)2) : ([Charge-e]2) : ((60A)0~9926-1)
34) Madelung Constant using Born Lande Equation C‘:
Open Calculator @
M= —U -4 .7 [Permitivity-vacuum)] - r,
(1 — (nbl )) : ([Charge-e]z) - [Avaga-no| -zt - z-
a 1 688737 — —3500J /mol - 4 - 7 - [Permitivity-vacuum] - 60A

(1 - (3om)) - ([Charge-e]z) - [Avaga-no| - 4C - 3C

35) Madelung Constant using Born-Mayer equation @

BM-

e e e N
—U -4 7 - [Permitivity-vacuum] - rg Open Calculator ©

[Avaga-no| - z* -z~ - ([Charge—e]2> : (1 - (%))

—3500J /mol - 4 - 7 - [Permitivity-vacuum] - 60A
[Avaga-no] - 4C - 3C - ([Charge—e]2) (11— (%))

@ 1.716794 =

36) Madelung Constant using Kapustinskii Approximation @

M = 0.88 - Nions Open Calculator (%'

@ 1.76 = 0.88 - 2
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37) Madelung Constant using Madelung Energy @

@M=

—(Enm) -4 - 7 - [Permitivity-vacuum] - rg Open Calculator &

(a?) - ([Charge-c]?)

—(-5.9E"-21J) - 4 - 7 - [Permitivity-vacuum]| - 60A

((0.30)2) . ([Charge-e]2)

@ 1.704092 =

38) Madelung Constant using Total Energy of lon G'

Open Calculator @
(Etot — ( - {bom} ) -4 - 7 - [Permitivity-vacuum)] - ro
M =
~(a?) - ([Charge-e]”)
7.02E°-23] — ( L1E-29 -4 - 7 - [Permitivity-vacuum| - 60A
() 1695387 — ( ()

—((0.30)2) . ([Charge-ef)

39) Madelung Constant using Total Energy of lon given Repulsive Interaction @

M — (Etot — E) - 4 - 7 - [Permitivity-vacuum] - rg Open Calculator (&
~(a?) - ([Charge-c]?)
(7.02E"-23J — 5.93E°-21]) - 4 - - [Permitivity-vacuum] - 60A

—((0.30)2) . ([Charge-e]2)

@ 1.692481 =
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40) Madelung Energy @

M- (q?) - ([Charge—e]2>

- 7 - [Permitivity-vacuum] - r

BE -

1.7- ((0.30)2) . ([Charge-e]z)
B 596215 = - —
4 - 7 - [Permitivity-vacuum]| - 60A

41) Madelung Energy using Total Energy of lon @

Evm =Eiot — E
@ -5.9E°-21J = 7.02E"-23J — 5.93E°-21J

42) Madelung Energy using Total Energy of lon given Distance ['_‘:

Bwm
{Ev =E(i — | ———
B B = B <r3_{born})

4.1E"-29 )

a-5.9EA-21J =7.02E°-23J — (W
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Variables Used

B Repulsive Interaction Constant

B Repulsive Interaction Constant given M

E Repulsive Interaction between lons (Joule)

Ep Madelung Energy (Joule)

Emin Minimum Potential Energy of lon (Joule)

Epajr Electrostatic Potential Energy between lon Pair (Joule)
ER Repulsive Interaction (Joule)

E¢ot Total energy of lon in an lonic Crystal (Joule)

E¢otal Total Energy of lon (Joule)

M Madelung Constant

Nporn Born Exponent
Nions Number of lons
PLE Pressure Lattice Energy (Pascal)

g Charge (Coulomb)
Io Distance of Closest Approach (Angstrom)

R, Radius of Anion (Angstrom)
R, Radius of Cation (Angstrom)
Fonic lonic Radius (Angstrom)

U Lattice Energy (Joule per Mole)
UKapustinskii Lattice Energy for Kapustinskii Equation (Joule per Mole)

Vi LE Molar Volume Lattice Energy (Cubic Meter per Mole)

Z" Charge of Anion (Coulomb)

z* Charge of Cation (Coulomb)

AH Lattice Enthalpy (Joule per Mole)

P Constant Depending on Compressibility (Angstrom)
@ lonic Potential (Volt)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264338327950288
Archimedes' constant

o Constant: [Avaga-no], 6.02214076E23
Avogadro’s number

¢ Constant: [Charge-e], 1.60217662E-19 Coulomb
Charge of electron

¢ Constant: [Kapustinskii_C], 1.20200%10-4 Joule Meter / Mole
Kapustinskii constant

¢ Constant: [Permitivity-vacuum], 8.85E-12 Farad / Meter
Permittivity of vacuum

e Function: log10, log10(Number)
Common logarithm function (base 10)

e Measurement: Length in Angstrom (A)
Length Unit Conversion l3'

e Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion G‘

e Measurement: Energy in Joule (J)
Energy Unit Conversion @

¢ Measurement: Electric Charge in Coulomb (C)
Electric Charge Unit Conversion @

¢ Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion [3

e Measurement: Molar Magnetic Susceptibility in Cubic Meter per Mole (m3*/mol)
Molar Magnetic Susceptibility Unit Conversion @

e Measurement: Molar Enthalpy in Joule per Mole (J/mol)
Molar Enthalpy Unit Conversion @
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Check other formula lists

e Covalent Bonding Formulas @ ¢ lonic Bonding Formulas @
¢ Electronegativity Formulas @
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