Orders of Reactions

Chem1B, General Chemistry Il

RATE LAW: ForA+B—> D+E,

ZERO ORDER REACTIONS: rate = k
Example: 2 NH3(g) — Nj(g) + 3 Hy(g)

e Reaction rate is independent of
concentration of reactant

e Linear plot: rate vs. [A] (slope of the line
= -k)

e Integrated Rate Law: [A]; = -kt + [A],

rate = k[A]"[B]"
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FIRST ORDER REACTIONS: rate = k[A]
Example: H,0,(aq) — H,O(l) + % O,(g)

e Reaction rate is directly dependent
on concentration of reactant

e Linear plot: rate vs. In[A] )(slope of
the line= -k)

e Integrated Rate Law: In[A]; = -kt +
In[A]o

e Half-Life: 1/, = 0.693/k
Dependent ONLY on rate constant,
NOT initial concentration
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SECOND ORDER REACTIONS: rate = k[A]2
Example: 2 NO,(g) — 2 NO(g) + O,(g)
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e Reaction rate is dependent by squares on concentration of reactant
e Linear plot: rate vs. 1/[A] (slope of line = + k)

e Integrated Rate Law: 1/[A]; = kt + 1/[A],
e Half-Life: t1/2 = 1/(k[A]o)
Dependent on rate constant AND initial concentration



