N8 – Kinetics Review
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N10 – Mechanisms1
NO2(g) + CO(g)  NO(g) + CO2(g)	     Rateobs = k[NO2]2
1.  NO2(g) + NO2(g)  NO3(g) + NO(g)    Rate = k1[NO2]2   Slow
2.  NO3(g) + CO(g)  NO2(g)  + CO2(g)    Rate = k2[NO3][CO] Fast 

2
2H2(g) + 2NO(g)  N2(g) + 2H2O(g)
The experimental rate law is:
R = k[NO]2  [H2]

Step #1    H2(g) + 2NO(g)  N2O(g) + H2O(g)
Step #2     N2O(g) + H2(g)  N2(g) + H2O(g)

Step #1    H2(g) + 2NO(g)  N2O(g) + H2O(g)
Step #2     N2O(g) + H2(g)  N2(g) + H2O(g)	
	2H2(g) + 2NO(g)  N2(g) + 2H2O(g)



3

1. 2 NO(g)  N2O2(g)	                          Fast
2. H2(g) + N2O2(g)  H2O(g) + N2O(g)          Slow Rate = k2[H2][N2O2]
3. H2(g) + N2O(g)  H2O(g) + N2(g)          Fast
2 H2(g) + 2 NO(g)  2 H2O(g) + N2(g)       Rateobs = k [H2][NO]2

N9 – Rate Laws























[image: A plot of concentration of reactant versus time is a straight line for a zero order reaction.  The half life is greater when the concentration is greater.][image: The half life of a first order reaction is independent of concentration.][image: The half life of a second order reaction increases as the concentraion decreases.]
N11 – Collision Theory and More
	Elementary Step
	Molecularity
	Rate Law

	A  products
	Unimolecular
	Rate = k[A]

	A + A  products
              (2A  products)
	 Bimolecular
	Rate = k[A]2

	A + B  products
	
	Rate = k[A][B]

	A + A + B  products
         (2A + B  products)
	Termolecular
	Rate = k[A]2[B]

	A + B + C  products
	
	Rate = k[A][B][C]



	
	
· -Ea / R is the slope when graphing ln(k) vs. (1/T)
· ln(A) is the y-intercept
· Ea = -R(slope)
Graphing ln(k) vs (1/T) and taking line of best fit  
can quickly yield a slope

    or... 
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[A] vs time for a 2nd order reaction

Length of half life increases
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Differential Rate Law
IRate vs Concentration Data

Integrated Rate Law

Graph the following versus time. The one that is linear tefls you the order! Why? Because of Math. Hal
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