Kinetic Details





Rates are determined by the energy and compostion of the Transition State

	1) Stoichiometry
	aA + bB ( pP        rate =  EQ \f(1,ni)  \f(d[i],dt) 

	2) Differential rate Law
	rate = f([A],[B],[P]) = k [A]x[B]y[P]z   x, y, or z = order of rxn

	3) Mechanism of a Reaction
	(set of elementary kinetic steps)

(1) E + S (ES; (2) ES (E + S; (3) ES (E + P

	4) Rate Constant k
	(activation energy and collision frequency)
  k = A e-Ea/RT = (kBT/h) e-∆G‡/RT = {(kBT/h)e-∆S‡/R} e-∆H‡/RT

	5) Integrated rate equation
	[A](t) =  EQ \i(0,t,\f(d[A],dt) dt) =  EQ \i(0,t,rate dt) 


Elementary Kinetic Steps (single molecular events)

	1) First order 
	    k1
	
	

	    Unimolecular
	A ( P
	-d[A]/dt = k1[A]
	k1 (sec-1)

	2) Second order
	           k2
	
	

	     Bimolecular  
	A + B ( P
	-d[A]/dt = k2[A][B]
	k2 (M-1sec-1)

	3) Third order 
	                  k3
	
	

	     Termolecular
	A + B + C ( P
	-d[A]/dt = k3[A][B][C]
	k3 (M-2sec-1)


Note: Zero Order reactions [(-d[A]/dt = ko) where ko (M sec-1)] are not elementary reactions

  Differential and Integrated Rate Equations
	Order
	Reaction

Differential Rate Law 
	Integrated Form
	half life of A

t½

	0
	aA ( P

 EQ \f(-1, a) \f(d[A],dt)  = k0
	[A]t - [A]o-ako t 
	 EQ \f([A]o,2ako) 

	1
	aA ( P

 EQ \f(-1, a) \f(d[A],dt)  = k1[A]
	ln([A]t) – ln([A]o) = -ak1 t 
	 EQ \f(ln(2),ak1) 

	2
	aA ( P

 EQ \f(-1, a) \f(d[A],dt)  = k2[A]2
	 EQ \f(1,[A]t)   -   EQ \f(1,[A]o)  = ak2t 
	 EQ \f(1,ak2[A]o) 

	2
	aA + bB ( P

 EQ \f(-1, a) \f(d[A],dt)  = k2[A][B]
	 EQ \f(1,b[A]o - a[B]o)  ln(  EQ \f([A]t [B]o,[A]o[B]t) )= k2 t 
	 EQ \f(ln( \f(a [B]o,2a[B]o-b[A]o)),k2(b[A]o-a[B]o)) 
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