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Formulas .
List of 17
Examples Important Reactor Performance Equations for Variable Volume
with Units Reactions Formulas
1) Initial Reactant Concentration for Second Order Reaction for Mixed Flow Formula (af
2
1 MER XMFR‘(1+(8‘XMFR))
CopmixedFlow = T_ k : 7
MR ( 1- Xmrr )
2
10.3225 mol/m* = <; 0.0607 m*/mols) ) 0702 (1+ (021 2'702 )
0.06125 (1-0702)
2) Initial Reactant Concentration for Second Order Reaction for Plug Flow Formula (af

COPlugF low =

1

Tpfr * k

Xxpp
'<2'EPFR' (1+ EPFR) 'ln(l'XA-PFR) +€PFRZ'XA-PFR+((EPFR‘*l)Z'ﬂ

1- Xpprr

)

Example with Units

1016.2088mol/m* = <

1

0.05009s - 0.0608 m?/(mol*s)

1-0.715

)-(2-0.22-(1+ 022) -In(1-0.715) + 0.22°- 0715 + ((0.22 +1)2»ﬂ))

3) Initial Reactant Concentration for Zero Order Reaction for Mixed Flow Formula (

[Ecroe i uni- H
K . 1021 mol/m™s - 0.0612s
C o SOMFRTTMER || g9 0103 moyme = —memt/ s 000728
o-MEFR XmrR 0.702
4) Initial Reactant Concentration for Zero Order Reaction for Plug Flow Formula (af
Formula I - i Unis

1120 mol/m*s - 0.05009s
78.4627 mol/m* = ——————————————
0.715

5) Rate Constant for First Order Reaction for Mixed Flow Formula @

Formula

1 XMFR'(1+(S'XMFR))
Klurr = TMFR '

1- XmrR

| Example with Units [

0.0612s 1-0.702

4—4—.1664:!:( ! ).(0'702'(1+(0-21'0-702))>
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Evaluate Formula [

Important Reactor Performance Equations for Variable Volume Reactions Formulas

PDF.. 13


https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-mixed-flow-formula/Formula-35780
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-mixed-flow-formula/Formula-35780
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-plug-flow-formula/Formula-35777
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-plug-flow-formula/Formula-35777
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-mixed-flow-formula/Formula-35590
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-mixed-flow-formula/Formula-35590
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-plug-flow-formula/Formula-35543
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-plug-flow-formula/Formula-35543
https://www.formuladen.com/en/rate-constant-for-first-order-reaction-for-mixed-flow-formula/Formula-35612
https://www.formuladen.com/en/rate-constant-for-first-order-reaction-for-mixed-flow-formula/Formula-35612
https://www.formuladen.com/
https://www.formuladen.com/
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-mixed-flow-formula/Formula-35780
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-mixed-flow-formula/Formula-35780
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-plug-flow-formula/Formula-35777
https://www.formuladen.com/en/initial-reactant-concentration-for-second-order-reaction-for-plug-flow-formula/Formula-35777
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-mixed-flow-formula/Formula-35590
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-mixed-flow-formula/Formula-35590
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-plug-flow-formula/Formula-35543
https://www.formuladen.com/en/initial-reactant-concentration-for-zero-order-reaction-for-plug-flow-formula/Formula-35543
https://www.formuladen.com/en/rate-constant-for-first-order-reaction-for-mixed-flow-formula/Formula-35612
https://www.formuladen.com/en/rate-constant-for-first-order-reaction-for-mixed-flow-formula/Formula-35612
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

6) Rate Constant for First Order Reaction for Plug Flow Formula (af

Evaluate Formula [

Example with Units

Kplug flow = (1 + EPFR) ol —— - (EPFR : XA—PFR)
Tofr 1- Xoprr
1 1
2743315 = | ————— |- (14 022) -In{ ——— | - (0.22-0.715)
0.050095 1-0.715
7) Rate Constant for Second Order Reaction for Mixed Flow Formula (af
2
kMixedF]ow” — 1 C . XurR ° (1 + (£ ) XMFR) )
|\ T 0-MFR 3
MFR ( 1- Xmpr )
2
1 0.702- (1+ (0.21-0.702
13774.7274m3/(mol*s) = | ——+ 81 mol/m® |- ( ( 5 ) )
0.06125 (1-0702)
8) Rate Constant for Second Order Reaction for Plug Flow Formula (af
" 1 2 2 Xa
KPlugFlow” — 2-e-(1+e) In(1-X ) +e X +[ (e+1)"
— (1+e)in(1x) + ey | (e41)"

0.7088m%/(mol*s) = (

1
0.05s - 80mol/m*

)-(2-0.21>(1+0.21)<In(1»0.7) +o.212<0.7+<(0.21+1)2-

o
~

“57))

9) Rate Constant for Zero Order Reaction for Mixed Flow Formula (af

e o T
XMrR * Co-MFR . _ 0.702 - 81moym®
Ko-MFR = ——— 929.1176 mol/m**s = BT —

TMFR

10) Rate Constant for Zero Order Reaction for Plug Flow Formula (af

Evaluate Formula [

Xpprr - C 0.715 - 82 mol/m®
_ DAPER " Ropfr || 11704931 moymis = —o— VM
0 o 0.050095

11) Reactant Conversion for Zero Order Reaction for Mixed Flow Formula (af

Evaluate Formula [

Example with Units

Ko-MFR * TMFR 07714 — 1021 mol/m*s - 0.0612s
’ 81 mol/m?

Xmer = —¢
o-MFR

12) Reactant Conversion for Zero Order Reaction for Plug Flow Formula (]

Evaluate Formula [
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Example with Units

1120 mol/m*s - 0.05009s

0.6842 =
82 mol/m*

Evaluate Formula [
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13) Space Time for First Order Reaction using Rate Constant for Mixed Flow Formula (af

Example with Units Evaluate Formula (&
1 0.702- (1+ (0.21-0.702
1 XMFR'(1+(€'XMFR)) 0.0683s = : (a+( )
TyrR = . 39,65 1-0.702
Klyrr 1- Xympr
14) Space Time for First Order Reaction using Rate Constant for Plug Flow Formula (af
1 1
Tofe = | T 1+ eppg ) -In{ —=—— |- ( eprr - Xa-PFR
- kplug flow ( ) 1- Xpprr ( )
1 1
0.0348s = |l (14022) -In{ ——— |- (0.22-0.715)
39.55 1-0.715
15) Space Time for Second Order Reaction using Rate Constant for Mixed Flow Formula (af
Evaluate Formula [
2
1 XMFR'(1+(€'XMFR))
TixedFlow = | —myrr * Co-MFR 3
‘ (1- X )
MFR
2
1 0.702- (1+ (0.21-0.702) )
13888.193s = [ ———————— - 81moym® |- >
0.0607 m?/(mol*s) (1 - 0.702 )
16) Space Time for Zero Order Reaction using Rate Constant for Mixed Flow Formula (af
[ Example with Units [N Evaluate Formula [
Xurr - € 0.702 - 81 g
o = MFR ZoMFR 0.0557s = 0% Ofmol/m’
MFR Ko-MFR 1021 mol/m?*s
17) Space Time for Zero Order Reaction using Rate Constant for Plug Flow Formula (af
| Example with Units IS B
. Xp-prr " Co pir 00523 — 0.715 - 82 mol/m*
pfr ko 1120 mol/m?*s
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Variables used in list of Reactor Performance

Equations for Variable Volume Reactions
Formulas above

Constants, Functions, Measurements used in

list of Reactor Performance Equations for
Variable Volume Reactions Formulas above
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Co pfr Initial Reactant Concentration in PFR (Mole per Cubic
Meter)

C0 Initial Reactant Concentration (Mole per Cubic Meter)
Co-MFR Initial Reactant Concentration in MFR (Mole per Cubic
Meter)

CopixedFlow 'nitial Reactant Conc for 2nd Order Mixed Flow
(Mole per Cubic Meter)

C°PIugFIow Initial Reactant Conc for 2nd Order Plug Flow
(Mole per Cubic Meter)

kg Rate Constant for Zero Order Reaction (Mole per Cubic
Meter Second)

Ko.mER Rate Constant for Zero Order Reaction in MFR (Mole
per Cubic Meter Second)

kplug flow Rate Constant for First Order in Plug Flow (7 Per
Second)

k" MFR Rate Constant for Second Order Reaction in MFR
(Cubic Meter per Mole Second)

k" Rate Constant for Second Order Reaction (Cubic Meter per
Mole Second)

kMixedFlow" pate Constant for 2ndOrder Reaction for Mixed
Flow (Cubic Meter per Mole Second)

kPIugFIow" Rate Constant for 2nd Order Reaction for Plug Flow
(Cubic Meter per Mole Second)

k1R Rate Constant for First Order Reaction in MFR (7 Per
Second)
Xp Reactant Conversion

XA-PFR Reactant Conversion in PFR
XmFR Reactant Conversion in MFR

€ Fractional Volume Change in Reactor
€ Fractional Volume Change
€pER Fractional Volume Change in PFR

T Space Time (Second)
TMER Space Time in MFR (Second)

TMixedFlow Space Time for Mixed Flow (Second)

Tpfr Space Time in PFR (Second)
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« 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: Time in Second (s)

Time Unit Conversion @

Measurement: Molar Concentration in Mole per Cubic Meter
(mol/m?)

Molar Concentration Unit Conversion @

Measurement: Reaction Rate in Mole per Cubic Meter Second
(mol/m3*s)

Reaction Rate Unit Conversion @

Measurement: First Order Reaction Rate Constant in 1 Per
Second (s™')

First Order Reaction Rate Constant Unit Conversion @
Measurement: Second Order Reaction Rate Constant in Cubic
Meter per Mole Second (m?*(mol*s))

Second Order Reaction Rate Constant Unit Conversion @
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