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List of 23

Examples
P Important Formulas on Reversible Reaction

with Units

1) Backward Reaction Rate Constant for 2nd Order Opposed by 1st Order Reaction Formula (af

Evaluate Formula (@
, . (AO'ch)'(BO'ch)
k2, = k¢ - -
eq
(1100 moi/. - 70moit. ) + (80mol/t. - 70molsr. )

0.0265m?/(mol*s) = 0.006181L/(mol*s) -
70 mol/L

2) Backward Reaction Rate Constant for 2nd Order Opposed by 2nd Order Reaction Formula @

Evaluate Formula (@
. (AU )'(BO'Xeq)
ky' = ki S
Xeq
(1100mol/L - 70moi/L ) - ((80mol/L - 70mol/L )

0.0004 1/(mol*s) = 0.00618L/(mol*s) -
70 mol/L

3) Backward Reaction Rate Constant given Keq and kf Formula @

Formula
0.1007L/(mol*s) = 16.3 - 0.00618L/(mol*s)
4) Concentration of Product C given kf and kb Formula @
ol win e
k¢ [Aleq " [Bleg 19.5076mot = 0.00618L/(mol*s) ) 0.600mol/L + 0.700 mol/L
eq = E —[D]eq 0.0003781/(mol*s) 0.352 mol/L
5) Concentration of Product D given kf and kb Formula (af
Fo rm u la Immiﬂ!ma
[A]eq eq 0.006181/(mol*s) 0.600mol/L - 0.700mol/L
0.354 = .
leq = ( "V 50003781 o) 194 mol/L.
6) Concentration of Reactant A given kf and kb Formula @
Formu\a Example with Units
B ky,' [C]cq D]cq 0.5967mai. = 0.000378L/(mol*s) ) 19.4mol/L + 0.352 mol/L
eq = k_ 0.006181/(mol*s) 0.700 mol/L
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7) Concentration of Reactant B given kf and kb Formula (af

5 _ ky' [C]eq . [D]eq 0.6961 moljt, = 0.000378L/(mol*s) ) 19.4mol/L. - 0.352 mol/L
(Bleg = 1 T, 0.006181/(mals) 0.600mol/t.

8) Equilibrium Rate Constant given kf and kb Formula @

Bl Formula I Example with Units [N ]
k¢ 163492 = 0.006181L/(mol*s)
Kegm = Y : 0.000378L/(mols)

9) Forward Rate Constant given Keq and kb Formula (af

Formula Example with Units Evaluate Formula (@

0.0227L/(mol*s) = 60 - 0.000378L/(mol*s)

10) Forward Rxn Rate Const for 2nd Order Opposed by 1st Order Rxn given Ini Conc of Reactant B Formula (af

Kep' (1) - 1 e <BO - Xeq)
B = | = 2 2 n 2
By - Xeq By - (xeq-x)
1 70 mol/L. 70mol/L - (80mol/1. 2. 27.5mol/L + 70mol/L )
1.8E-61L/(mol*s) = : 7 7 |- 2
36005 80mol/L - 70mol/L 80mol/L - (70mol/1. - 27.5mol/L )

11) Forward Rxn Rate Const for 2nd Order Opposed by 2nd Order Rxn given Ini Conc of Reactant A Formula (af

Evaluate Formula (@

X~(A0-2~ch)+AU~x

K '=(l>. e ‘In
A 2:8g- (Ag-%eq) Ay (%eq-X)

2
eq

Example with Units
1 70moi 27.5mol/L + ( 100mol/L -2+ 70mol/L. ) + 100mol/L = 70mol/L
0.07441/(mol*s) = . -In
36005 2-100mol/t. - ((100mol/L. - 70mol/L. ) 100mol/t. - ((70mol/t. - 27.5moi/ )

12) Product Conc for 1st Order Opposed by 1st Order Rxn given Initial Conc of B greater than 0 Formula (af

Evaluate Formula (@
Ay + By
X = Xpq'| 1-exp| - k¢ | =———
d P f By + Xeq
Example with Units

80mol/L. + 70mol/L

100mol/L. 4+ 80mol/L
24.042mol/. = 70mol/L - [ 1-exp| - 0.0000974s* - | ——— | - 3600
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13) Product Conc of First Order Opposed by First Order Reaction given Initial Conc of Reactant Formula (af

Ao
X = Xeq© 1-exp| - ket
ch
100mol/L
27.5817mol/t. = 70mol/L - [ 1-exp| - 0.0000974s* - 36005 + [ ———
70 mol/L
14) Product Concentration of 1st Order Opposed by 1st Order Reaction at given Time t Formula (ag
X = Xeq* (1-exp(- (kf+ kb) t))
27.5904mol/L = 70moi/L - (1-exp( - (0.0000974s* + 0.0000418s ) - 36005 ) )
15) Rate Constant for Backward Reaction Formula @
[Ecrve it E
Ag - 100 -70
ot = e 207 Fea | 671 o) = 0.00009745 - e/l T oMot
brc f 2 2
X, 70 mol/L
eq
16) Rate Constant for Forward Reaction Formula (nf
1 Xeq AO‘Xeq+X‘(AU'Xeq)
ke=|-|- -In
t 2+ Ag - Xeq A0~(xeq-x)
9.1F-5+ 1 70 mol/L I 100mol/L - 70mol/. + 27.5mol/L - (100mol/L - 70 mol/L )
ST T\ 36005 2-100mo/t - 70mo ) 100mol/L + ((70mol/L - 27.5mol/L )
17) Reactant Concentration at given Time t Formula e
ke ky,
A=Ay . — | +exp( - (ke+ky)-t
O\ ke + Ky ke p( ( f b) )
0.0000974 s 0.00004185
72.4209mol/L. = 100mol/L. - . +exp (- (0.00009745+ + 0.0000418s* ) - 36005 )
0.0000974s* + 0.0000418s 0.0000974s

18) Time taken for 1st Order Opposed by 1st Order Reaction Formula (af

IR croio with Units [

| 70 mol/t
n 70 mol/L. - 27.5 mol/L
3584.7067s =

0.0000974s* + 0.0000418s*

Evaluate Formula @
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19) Time taken for 1st Order Opposed by 1st Order Reaction given Initial Concentration of Reactant Formula (af

1 70 mol/L 70 mol/L
co [ B[ e [ ea 3586.1788s =( )( mol/ >.1n< mol/ )
k¢ Ay Xeq - X 0.0000974 s 100 mol/L 70mol/L. - 27.5mol/L

20) Time taken for 2nd Order Opposed by 1st Order Reaction given Initial Conc of Reactant A Formula @

Evaluate Formula (@

2
1 Xeq Xeq'(AO —x-xeq)
t= = . 5 5 -In . 5
f Ay ) - | Xeq 0 '(ch‘x)
1 70 moljL. 70mol/L - (100:n01/L Z. 27.5mol/L - 70mol/L )
0.6334s = . 5 5 -In 5
0.00618L/(mol*s) (100,n01/L ) - (70m01/L ) 100moi/L. - ( 70mol/L - 27.5mol/L )

21) Time taken for 2nd Order Opposed by 2nd Order Reaction given Initial Conc of Reactant B Formula (af

Evaluate Formula (@

2
. 1 Xeq | X‘(BO'Z‘Xeq)+BO‘Xeq
2nd = | | i
k¢ Z'BO'(BO'Xeq) BO'(Xeq-X)
Example with Units
1 70 mol/L 2 27.5mol/L - (80m01/L -2+ 70mol/L ) + 80mol/L - 70mol/L
74302.8643s = -In
0.006181/(mol*s) 2+ 80mol/L - (80mol/L - 70 mol/L ) 80 mol/L + ( 70mol/L - 27.5mol/L )

22) Time Taken for Completion of Reaction Formula (af

o l . Xeq n A0<xeq+x-(A0-xeq)
ke ) \ 2 8p- % Ag (%eq-X)
1 70 mol/L 100mol/L + 70mol/L + 27.5mol/L + ( 100mol/L - 70mol/L
75327 = (0.00009745—1 ) ' (2~ 100mc|/nlnf 70mol/L )-m( - 10;1:111/L - (70::1jL - (27.5,;:10/1 ) — )

23) Time taken when Initial Concentration of Reactant B greater than 0 Formula (af

1 Xeq Bo + Xeq

t=—-In | —

k¢ Xeq = X Ag + By
4269.2605s = 1 n 70 mol/L ) 80mol/L. 4+ 70mol/L
0.0000974 s 70mol/L - 27.5mol/L 100mol/L + 80 mol/L
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Variables used in list of Important Formulas
on Reversible Reaction above

. [A]eq Concentration of Reactant A at Equilibrium (Mole per
Liter)

. [B]eq Concentration of Reactant B at Equilibrium (Mole per
Liter)

. [C]eq Concentration of Product C at Equilibrium (Mole per
Liter)

. [D]eq Concentration of Product D at Equilibrium (Mole per
Liter)

« A Concentration of A at Time t (Mole per Liter)

Ay Initial Concentration of Reactant A (Mole per Liter)

BO Initial Concentration of Reactant B (Mole per Liter)

. kb Backward Reaction Rate Constant (1 Per Second)

. kb' Backward Reaction Rate Constant for 2nd Order (Liter per
Mole Second)

« kppr Backward Reaction Rate Constant given kf and Keq
(Liter per Mole Second)

+ Kpyc' Rate Constant of Backward Reaction (Liter per Mole

Second)

. Keq Equilibrium Constant for Second Order Reaction
+ Kgqm Equilibrium Constant
« k¢ Forward Reaction Rate Constant (1 Per Second)

« k¢ Forward Reaction Rate Constant for 2nd Order (Liter per
Mole Second)

. ka' Forward Reaction Rate Constant given A (Liter per Mole
Second)

- k¢g' Forward Reaction Rate Constant given B (Liter per Mole
Second)

- Kg' Forward Reaction Rate Constant given kf and Keq (Liter
per Mole Second)

- k2p," Rate Constant for Backward Reaction (Cubic Meter per
Mole Second)

« tTime (Second)

« t9,,4 Time for 2nd Order (Second)

« X Concentration of Product at Time t (Mole per Liter)

+ Xeq Concentration of Reactant at Equilibrium (Mole per Liter)

- © formuladen.com

Constants, Functions, Measurements used in
list of Important Formulas on Reversible
Reaction 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.

« Measurement: Time in Second (s)
Time Unit Conversion @

« Measurement: Molar Concentration in Mole per Liter (mol/L)
Molar Concentration 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)), Liter per Mole
Second (L/(mol*s))

Second Order Reaction Rate Constant Unit Conversion B
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Download other Important Chemical Kinetics PDFs

e Important Enzyme Kinetics Formulas @ e Important Second Order Reaction Formulas
¢ Important First Order Reaction Formulas @ ¢ Important Zero Order Reaction Formulas @

Try our Unique Visual Calculators

° Percentage share @ ° HCF of two numbers @

. Improper fraction @
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