Important Formulas in Gas Absorption & Stripping
PDF

Formulas List of 24
Examples Important Formulas in Gas Absorption &
with Units Stripping

1) Absorption Factor Formula (af
Example with Units

23mol/s
1.5 9mol/s

Formula

1.7037 =

2) Absorption Factor given Stripping Factor Formula (af

Evaluate Formula @

3) Corrected Murphree Efficiency Percentage for Liquid Entrainment Formula (af

u
100
Emce = — - -100
(%) ()
100 1-E
E
55.914 = 100 100
65 0.2
(%) (7))
100 1-02

4) Gas Flowrate for Absorption Column on Solute Free Basis Formula (af
Evaluate Formula @

Formula Example with Units

23 mol/s
0.8 -0.1
0.3 - 0.0099

9.5319 mol/s =
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5) Gas Flowrate on Solute Free Basis for Inlet Conditions by Mole Fraction Formula (af

B o |

Gs = GNg1 - (1'YN+1)

18.9m01/s = 27mol/s . (1

Example with Units

-03)

Formula @

Evaluate Formula @

6) Gas Flowrate on Solute Free Basis for Inlet Conditions by Solute Free Mole Fraction

Formula

Example with Units

Evaluate Formula @

7) Liquid Flowrate for Absorption Column on Solute Free basis Formula (a1

Y -Y 0.8-0.1
L.=G.- M 21.7166mol/s = 9mol/s + ———
ST TRy - Xo 0.3 - 0.0099

Formula @

Evaluate Formula @

8) Liquid Flowrate on Solute Free Basis for Inlet Conditions by Solute Free Mole Fraction

Formula

25mol/s

24.75491n01/s = —
1+ 0.0099

Example with Units

Evaluate Formula [

9) Liquid Flowrate on Solute Free Basis for Inlet Conditions using Mole Fraction Formula (af

Formula

Ly=1Lo-(1-%)

Example with Units

23.75mo]/s e 25mnl/s : (1 - 005)

10) Maximum Gas Rate for Absorption Column Formula (af

Evaluate Formula [

_m Example with Units
Ls 17.1985 _ 23mnl/s
Gsmax Y- Vs ' mol/s = 08-01

0.8
(1_) - 0.0

099

11) Minimum Liquid Rate for Absorption Column Formula (a1

Evaluate Formula @

MR ormuia |

YNt - Y

smin s Vet N
o 0
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12.0359m01/s = 9mol/s .

Example with Units

0.8-0.1

0.8
<ﬁ> - 0.0099

Evaluate Formula @

Important Formulas in Gas Absorption & Stripping PDF... 2/8


https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-mole-fraction-formula/Formula-33245
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-mole-fraction-formula/Formula-33245
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33195
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33195
https://www.formuladen.com/en/liquid-flowrate-for-absorption-column-on-solute-free-basis-formula/Formula-33076
https://www.formuladen.com/en/liquid-flowrate-for-absorption-column-on-solute-free-basis-formula/Formula-33076
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33244
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33244
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-using-mole-fraction-formula/Formula-33197
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-using-mole-fraction-formula/Formula-33197
https://www.formuladen.com/en/maximum-gas-rate-for-absorption-column-formula/Formula-33117
https://www.formuladen.com/en/maximum-gas-rate-for-absorption-column-formula/Formula-33117
https://www.formuladen.com/en/minimum-liquid-rate-for-absorption-column-formula/Formula-33077
https://www.formuladen.com/en/minimum-liquid-rate-for-absorption-column-formula/Formula-33077
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-mole-fraction-formula/Formula-33245
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-mole-fraction-formula/Formula-33245
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33195
https://www.formuladen.com/en/gas-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33195
https://www.formuladen.com/en/liquid-flowrate-for-absorption-column-on-solute-free-basis-formula/Formula-33076
https://www.formuladen.com/en/liquid-flowrate-for-absorption-column-on-solute-free-basis-formula/Formula-33076
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33244
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-by-solute-free-mole-fraction-formula/Formula-33244
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-using-mole-fraction-formula/Formula-33197
https://www.formuladen.com/en/liquid-flowrate-on-solute-free-basis-for-inlet-conditions-using-mole-fraction-formula/Formula-33197
https://www.formuladen.com/en/maximum-gas-rate-for-absorption-column-formula/Formula-33117
https://www.formuladen.com/en/maximum-gas-rate-for-absorption-column-formula/Formula-33117
https://www.formuladen.com/en/minimum-liquid-rate-for-absorption-column-formula/Formula-33077
https://www.formuladen.com/en/minimum-liquid-rate-for-absorption-column-formula/Formula-33077
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

12) Minimum Operating Line Slope for Absorption Column Formula (af

IR Formuia

| Example I

YNt1- Y
LsGs i =

0.8-0.1
1.3373 =

Evaluate Formula @

YN+ 08
< . )'Xo <]_5> 0.0099

13) Murphree Efficiency of Absorption Operation Based on Point Efficiency for Plug Flow

Formula @
E A Foc 1 100
= . eX - .
MG P\ 2 100

75
90.9983 = 2| exp -1 -100
2-100

14) Murphree Tray Efficiency of Absorption Operation Formula (a{

=m [ Example
0.557 - 0.45
Yn = Yn+1 535 = ——— | -100
Eyg = ——— |-100 0.65 - 0.45
Yo - Yn41

15) Number of Absorption Stages by Kremser Equation Formula B

Evaluate Formula @

() (- ()

log10 (A)

=] =

N =log10

0.8 - (11.5-0.0099) 1 1
<0.1-(1.5-0.0099)>'<1_ <7>> + <7>

log10(2)

2.3534 =logl0

16) Number of Stages for Absorption Factor Equal to 1 Formula (af

_ Y | g0 = 01 (0'185- 061()099)
Y- (%) —
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17) Number of Stripping Stages by Kremser Equation Formula (ag

Evaluate Formula @

YN+1(Stripping)

log10(S)

Xo(Stripping) - (
logl10

YN+1(Stripping)
XNstripping) " | ———

a

log10

ozs- (%)
oo ()

0.001

)

] <1<

1
1.4

0.001 )) + <1_4

1

)

6.0205 =

log10 (1.4 )

18) Operating Line Slope for Absorption Column Formula (]

ot |y _08-01
rtio = Y TRy 0.3 - 0.0099

Evaluate Formula @

19) Overall Tray Efficiency for Absorption Column given Murphree Efficiency Formula (af

o
o (5 > ((5)1)
A
Eg = -100
1
()
65 1
In{ 1+ ( 100) 7" 1
56.7041 = 100
(4)
In| =
2
20) Point Efficiency of Absorption Operation Formula (af
FFormula | [ Eample |
YN, Local ~ ¥N+1, Local 75 = M .100
Egg = - -100 0.33 - 0.41
ylocal, eqm yN+l, Local

21) Solute Free Mole Fraction of Gas in Inlet based on Mole Fraction Formula (af

 Emm Emrm
0.3
Yoy = 0.4286 =
1- YN+1 1-0.3
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22) Solute Free Mole Fraction of Liquid in Inlet based on Mole Fraction Formula (af

Formula

W Evaluate Formula @
0.05
0.0526 = ———
1-0.05

23) Stripping Factor Formula (af

Formula

S =

a- Gs(Stripping)

LS(Stl‘ipping)

1.3948 =

Example with Units Evaluate Formula @

1.5-25.2 mol/s
27.1mol/s

24) Stripping Factor given Absorption Factor Formula (a

- © formuladen.com

Evaluate Formula [
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Variables used in list of Important
Formulas in Gas Absorption &
Stripping above

A Absorption Factor
E Fractional Entrainment
EMG Murphree Efficiency of Absorption Column

EnmgE Corrected Murphree Efficiency for
Absorption
EO Overall Tray Efficiency of Absorption Column

EOG Point Efficiency of Absorption Column in
Percent
GN+1 Inlet Gas Flowrate (Mole per Second)

G Gas Flowrate on Solute Free Basis (Mole per
Second)

Gs(Stripping) Gas Flowrate on Solute Free Basis
for Stripping (Mole per Second)

Gsmax Maximum Gas Flowrate on Solute Free
Basis (Mole per Second)

L Inlet Liquid Flowrate (Mole per Second)

L Liquid Flowrate on Solute Free Basis (Mole
per Second)

Ls(stripping) Liquid Flowrate on Solute Free
Basis for Stripping (Mole per Second)

Lsmin Minimum Liquid Flowrate on Solute Free
Basis (Mole per Second)

LG tijo Operating Line Slope of Absorption
Column

LsGs i, Minimum Operating Line Slope of
Absorption Column

N Number of Stages

S Stripping Factor

X Solute Free Mole Fraction of Liquid in Inlet

XO(Stripping) Solute Free Mole Frac of Liquid in
Stripping Inlet
X4 Liquid Inlet Mole Fraction

XN Solute Free Mole Fraction of Liquid in Outlet

. © formuladen.com

Constants, Functions,
Measurements used in list of
Important Formulas in Gas
Absorption & Stripping above

Functions: exp, exp(Number)

n an exponential function, the value of the
function changes by a constant factor for every
unit change in the independent variable.

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.

Functions: log10, log10(Number)

The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

Measurement: Molar Flow Rate in Mole per
Second (mol/s)

Molar Flow Rate Unit Conversion @
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. XN(Stripping) Solute Free Mole Frac of Liquid in
Stripping Out

« Y4 Solute Free Mole Fraction of Gas in Outlet

* Ylocal, eqm Local Eqm Mole Fraction of Vapor on
Nth Plate

» Yn Average Mole Fraction of Vapour on Nth Plate

* YN, Local Local Mole Fraction of Vapor Leaving
Nth Plate

» Ynh+1 Average Mole Fraction of Vapour at N+1
Plate

* YN+1 Gas Inlet Mole Fraction

+ YN+1 Solute Free Mole Fraction of Gas in Inlet

. YN+1(Stripping) Solute Free Mole Frac of Gas in
Stripping Inlet

* YN+1, Local Local Mole Fraction of Vapor
Entering Nth Plate

. yn* Average Mole Fraction at Equilibrium on Nth
Plate

« O Equilibrium Constant for Mass Transfer
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Download other Important Gas Absorption & Stripping PDFs

e Important Gas Absorption Formulas @

Try our Unique Visual Calculators

° % Winning percentage (@ ° LCM of two numbers

4 Mixed fraction [
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