CH104: Kinetic Details
	1) Stoichiometry
	aA + bB ( pP     rate =  EQ \f( 1,-a) \f(d[A],dt) =  EQ \f( 1,-b) \f(d[B],dt) =  EQ \f( 1,p) \f(d[P],dt)
One rate is defined with units of molar/second



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

m=x+ y+ z  represent the overall order of the reaction.  The orders reflect the stoichiometry of the transition state



	3) Mechanism of a Reaction
	(1) E + S (ES; (2) ES (E + S; (3) ES (E + P
(set of elementary  unimolecular, bimolecular or termolecular collisions)


	4) Rate Constant k
	k = A e-Ea/RT M1-m sec-1
The rate constant reflects the number collisions per second (A) times the fraction of the collisions that have more energy than the activation energy (Ea)



	5) Integrated rate equation
	[A(t)] =  EQ \i(,,rate dt) 
The integrated rate equation describes how the concentration changes with time and defines the half life   [A(t1/2)] = [A(0)]/2


Elementary Kinetic Reactions (Collisions)
	1) First order 
	    k1 (sec-1)
	Differential Rate law
	Integrated Rate Law

	    Unimolecular
	A ( P
	-d[A]/dt = k1[A]
	ln[A]t – ln[A]0 = – k1 t
t1/2 = ln(2)/k1

	2) Second order
	           k2 (M-1sec-1)
	
	

	     Bimolecular  
	A + B ( P
	-d[A]/dt = k2[A][B]

only when
[A]0 = [B]0
	 EQ \f(1,[A]t) –   EQ \f(1,[A]o)  = k2 t
t1/2 = 1/(k2[A]0)

	3) Third order 
	                  k3 (M-2sec-1)
	
	

	     Termolecular

         very rare
	A + B + C ( P
	-d[A]/dt = k3[A][B][C]

only when
[A]0 = [B]0 = [C]0
	 EQ \f(1,[A]t2)  –   EQ \f(1,[A]o2)= 2 k3 t
t1/2 = 3/(2 k3[A]02)


Note: there are no elementary zero order reactions.  All zero order reactions have multiple steps.
