Important Molar Diffusion Formulas PDF

1) Convective Mass Transfer Coefficient Formula (af

Formulas
Examples
with Units

List of 17

Important Molar Diffusion Formulas

Formula

2) Logarithmic Mean of Concentration Difference Formula (af

Example with Units

9 kg/s/m?
0.45m/s = . dkefsm’
40kg/m* - 20kg/m?

Evaluate Formula (@

Formula

Example with Units

_ G2 Gy

Com = —F—
C
1n<£>
Ch1

3) Logarithmic Mean Partial Pressure Difference Formula (a{

10mol/L - 15m01/L

In 10 mol/L
15 mol/L

12.3315mol/L =

Evaluate Formula @

Formula

Example with Units

Ppa - Ppe

Py, = —
bm 1n<ﬁ>
Ph

10500pa - 8700Pa

| 10500 pa
n 8700 pa

9571.8088pa =

Evaluate Formula (@

4) Mass Diffusing Rate through Hollow Cylinder with Solid Boundary Formula @

Formula

m, =

_Z'H'Dab'l'(pal'paz)

r

Example with Units

9333.7372xg/s =

2:3.1416 - 0.8m%/s - 102m - ( 40kg/m® - 20kg/m? )

75m
In| —
25m
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Evaluate Formula @
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5) Mass Diffusing Rate through Solid Boundary Plate Formula (af

Evaluate Formula @

S Dab’(pal'paZ)'A

r
tp

0.8m?/s - (4‘0kg/m3 - 20kg/m? ) - 800m?
1.2m

10666.6667kg/s =

6) Mass Diffusing Rate through Solid Boundary Sphere Formula @

Evaluate Formula (@

4~n~ri-r0~Dab'(pal'pa2)

I‘I'lr =
Iy - T
4-3.1416-6.3m - 7m - 0.8m?%s - ( 40kg/m* - 20kg/m?
12666.9016kg/s = m - 7m - 08m/s - (40kg/m g/m’ )
7m - 63m

7) Molar Flux of Diffusing Component A for Equimolar Diffusion with B based on Mole Fraction

of A Formula
Evaluate Formula (@

D-P
N, = [R]—Tts '(Yal'}’az)

Example with Units

0.007 m?/s - 400000 pa
8.3145- 298« - 0.005m

56.5038mol/s*m?* = (

>~(0.6-0.35)

8) Molar Flux of Diffusing Component A for Equimolar Diffusion with B based on Partial

Pressure of A Formula (@
D
N T ([R]-T-es)‘ (Par - Pa2)

0.007mz/s
8.3145- 298k - 0.005m

163.0609 mol/s'm? = ( ) - (1300000¢pa - 11416Pa )

- © formuladen.com Important Molar Diffusion Formulas PDF... 2/8



https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-plate-formula/Formula-12866
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-plate-formula/Formula-12866
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-sphere-formula/Formula-12864
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-sphere-formula/Formula-12864
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-mole-fraction-of-a-formula/Formula-11802
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-mole-fraction-of-a-formula/Formula-11802
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-partial-pressure-of-a-formula/Formula-14449
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-partial-pressure-of-a-formula/Formula-14449
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-plate-formula/Formula-12866
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-plate-formula/Formula-12866
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-sphere-formula/Formula-12864
https://www.formuladen.com/en/mass-diffusing-rate-through-solid-boundary-sphere-formula/Formula-12864
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-mole-fraction-of-a-formula/Formula-11802
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-mole-fraction-of-a-formula/Formula-11802
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-partial-pressure-of-a-formula/Formula-14449
https://www.formuladen.com/en/molar-flux-of-diffusing-component-a-for-equimolar-diffusion-with-b-based-on-partial-pressure-of-a-formula/Formula-14449
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

9) Molar Flux of Diffusing Component A through Non-Diffusing B based on Concentration of A
Formula (@

Evaluate Formula (@

D- P,
§

Cal - CaZ
Py

Example with Units

0.2074978578 mol/L - 0.2 mol/L

41.4492 mol/s*m?

(0.007m2/s - 400000 pa ) ( >

0.005m
10) Molar Flux of Diffusing Component A through Non-Diffusing B based on Log Mean Partial
Pressure Formula @

101300°pa

Evaluate Formula (@
[ D-P Pa1 - Paz
A\ R]-T 6 P,
Example with Units

0.007 m?/s - 400000 pa
8.3145 - 298« - 0.005m

300000pa - 11416vPa
101300pa

643.8732mol/s*m> = ( > . < >

11) Molar Flux of Diffusing Component A through Non-Diffusing B based on Mole Fractions of

A Formula
D- P, 1-ya0
Ny = — |1
[ 1-y,
0.007 m2/s - 400000 pa 1-0.35
271884-.3768mol/s*m2 = ‘ln| ——
0.005m 1-0.6

12) Molar Flux of Diffusing Component A through Non-Diffusing B based on Mole Fractions of
A and LMMF Formula @

Evaluate Formula @

Formula

D- P,

Ya1 - Ya2

8

Yb

Example with Units

215384.6154 mol/s*m? = (

0.007m?/s - 400000 pa

0.6 - 0.35

0.005m

)

0.65

)
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13) Molar Flux of Diffusing Component A through Non-Diffusing B based on Mole Fractions of
A and LMPP Formula (@

2
D.(Pt) Ya1 = Ya2
Na = .
5 Py
2
0.007 m?/s - (400000Pa ) 0.6 - 0.35
552813.4255 mol/s*m?> = .
0.005m 101300pa

14) Molar Flux of Diffusing Component A through Non-Diffusing B based on Mole Fractions of
B Formula (@

Evaluate Formula (@

D Py Yb2

Example with Units

0.007m?/s - 400000 pa 0.4
776324.8422 mol/s*m* = ‘ln| —

0.005m 0.1

15) Molar Flux of Diffusing Component A through Non-Diffusing B based on Partial Pressure
of A Formula @

Evaluate Formula @

N D- Py | Pi- Py
= —_— -In| —mmm —
*\IR-T-8 Pe- Pay

Example with Units

0.007 m?/s - 400000pa ) ( 400000pa - 11416pa )

8.3145- 298k - 0.005m 400000Pa - 300000Pa

306.7792 mol/s*m? = (

16) Molar Flux of Diffusing Component A through Non-Diffusing B based on Partial Pressure
of B Formula (@

| Formula | Evaluate Formula (@

D P,
N
a [RI-T-8

Example with Units

0.007 m?/s - 400000 pa 10500ra
42.5027 mol/s*m?> = -In
8.3145- 298k - 0.005m 8700 pa
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17) Total Concentration Formula (af

Formula Example with Units Evaluate Formula (&

26mol/L. = 12mol/L. + 14 mol/L
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Variables used in list of Molar
Diffusion Formulas above

A Area of Solid Boundary Plate (Square Meter)
C Total Concentration (Mole per Liter)
C, Concentration of A (Mole per Liter)

C .1 Concentration of Component Ain 1 (Mole per
Liter)

Caz Concentration of Component Ain 2 (Mole per
Liter)

Cb Concentration of B (Mole per Liter)

Cp,1 Concentration of Component B in Mixture 1
(Mole per Liter)

Cp,2 Concentration of Component B in Mixture 2
(Mole per Liter)

Cbm Logarithmic Mean of Concentration
Difference (Mole per Liter)

D Diffusion Coefficient (DAB) (Square Meter Per
Second)

D}, Diffusion Coefficient When A Diffuse with B
(Square Meter Per Second)

ki Convective Mass Transfer Coefficient (Meter
per Second)

| Length of Cylinder (Meter)

m, Mass Flux of Diffusion Component A
(Kilogram per Second per Square Meter)

m, Mass Diffusing Rate (Kilogram per Second)

Na Molar Flux of Diffusing Component A (Mole
per Second Square Meter)

P4 Partial Pressure of Component Ain 1
(Pascal)

P42 Partial Pressure of Component A in 2
(Pascal)

P}, Log Mean Partial Pressure of B (Pascal)

Pb1 Partial Pressure of Component B in 1
(Pascal)
P2 Partial Pressure of Component B in 2
(Pascal)

- © formuladen.com

Constants, Functions,

Measurements used in list of Molar

Diffusion Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): [R], 8.31446261815324
Universal gas constant

Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

Measurement: Mass Flow Rate in Kilogram per
Second (kg/s)

Mass Flow Rate Unit Conversion @
Measurement: Molar Concentration in Mole per
Liter (mol/L)

Molar Concentration Unit Conversion @
Measurement: Mass Flux in Kilogram per Second
per Square Meter (kg/s/m?)

Mass Flux Unit Conversion B

Measurement: Density in Kilogram per Cubic
Meter (kg/m?)

Density Unit Conversion @

Measurement: Diffusivity in Square Meter Per
Second (m?/s)

Diffusivity Unit Conversion @

Measurement: Molar Flux of Diffusing
Component in Mole per Second Square Meter
(mol/s*m?)

Molar Flux of Diffusing Component Unit
Conversion @
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+ Ppm Logarithmic Mean Partial Pressure
Difference (Pascal)

« Py Total Pressure of Gas (Pascal)

« Iq Inner Radius of Cylinder (Meter)
« Iy Outer Radius of Cylinder (Meter)
« IjInner Radius (Meter)

» Iy Outer Radius (Meter)

« T Temperature of Gas (Kelvin)
. tp Thickness of Solid Plate (Meter)

» Ya1 Mole Fraction of Component Ain 1
» Y52 Mole Fraction of Component Ain 2
« Yp Log Mean Mole Fraction of B

+ Yp1 Mole Fraction of Component B in 1
+ Yp2 Mole Fraction of Component B in 2

« O Film Thickness (Meter)

» Pgaq Mass Concentration of Component A in
Mixture 1 (Kilogram per Cubic Meter)

« Pga2 Mass Concentration of Component Ain
Mixture 2 (Kilogram per Cubic Meter)
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