Important Chapter 14 Equations
1) Rate =  concentration  =    M__

                        Time             sec

2)   aA  +  bB  (  cC  +  dD

Rate  =  - 1 [A]  =  -1 [B]  =  1 [C]  =  1 [D]

                a   t          b   t        c   t         d   t

3) Rate = k [reactant 1]m [reactant 2]n     m and n are reaction orders.  

    m+n = overall order of reaction
4) Values of k (Rate constant)
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5) First Order Reactions
     a) Change in concentration over a period of time


ln[At] = -kt + ln[A0]

[At] = concentration at time (t)

    y    =  mx +   b

[A0] = Initial concentration


     b) Half life  t1/2 = 0.693 / k                                                     slope = -k
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6) Second Order Reactions
     a) Change in concentration over time



_1_   =  kt  +  _1_


 _1_
                          [At]                 [Ao]                             [A]


slope = +k

                            y     = mx +    b








time
     b) Half life     t1/2 =  __1__

                                      k[A0]

7) Arrhenius equation
     K = Ae-Ea/RT                    A=frequency Factor of effective collisions



        Ea = Activation energy (see arrow)



        R = 8.314 j/mole*K



        T = Temperature in KELVIN

Ln k = _-Ea__  +  lnA

              RT

y        =  mx     +    b                            ln k                        slope = -Ea/R
                                                                              1/T

8) Change in rate constant (k) with change in Temperature

     ln (k1)  =  _Ea_  ( _1_  -  _1_ )

           (k2)        R       (T2       (T1)
9) Reaction Mechanisms: Reaction can not go any faster than the slowest step.

     a) Reaction 1 is SLOW      Rate is determined solely on reaction 1

         Reaction 2 is FAST           Rate = k[reactants of reaction 1]

     b) Reaction 1 is FAST        Reaction 2 determines the rate…BUT…product of 

         Reaction 2 is SLOW        reaction 1 is reactant of reaction 2.  Even though it is fast,           

                                                  it takes time.

Example: Problem set question #25.

Given:  2NO  +  O2  (  2NO2                  Rate = k[O2][NO]2
ANS choice “C”  rxn 1  NO  +  O2 ((  NO3         Rate[NO3] = k[NO][O2]
                             rxn 2  NO3  +  NO (( 2NO2     Rate[NO2] = k[NO3][NO]
Substitute reaction 1 rate into reaction 2 rate. (Arrows above)

Rate[NO2] = k[NO3][NO]

Rate[NO2] = k (k[NO][O2]) [NO]

Rate[NO2] = k [NO]2[O2]

OR

If you “ADD” reaction 1 and reaction 2 you get two NO’s and one O2…just like in the final rate law.
