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Overall Reaction

Elementary Step

Elementary Step

Elementary Step

Reaction Mechanism

(fast)

(slow)

(fast)
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Rate-Limiting Step

\Y

The Rate Law




Time-Limiting Step Point A = Point B

N Step 2: Point B = Point C
Overall: Point A — Point C




N Step 2: Point B = Point C
Overall: Point A — Point C




T'\me—L'\m'\t'mg Step |y NO,; & NO3 + NO (slow)

k2
I Step 2: NO3 + CO = NOz + CO, (fast)

Step 3: NO2 + CO = NO +CO; (slow)




Step |: NO; + NO,; & NO3 + NO (slow)
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I Step 2: NO3 + CO = NOz + CO, (fast)

Step 3: NO2 + CO = NO +CO; (slow)

rate = k|[NO;]?




Step I: NO + NO 2 N0 (fast)
equilibrium
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Step 3: 2 NO + O, = 2 NO,




Step I: NO + NO 2 N0 (fast)
equilibrium
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Step 2: N20O, + O = 2 NO» (slow)

rate = ka 202] O3]



rate = kz[N20O2][O-]

kKI[NOTJ? = k. 1[N205]
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[N202] = +—[NO]?

Step |: NO + NO 2 N0,

Step 2: N2O2 + 07 = 2 NO»

Step 3: 2 NO + O; = 2 NO;




rate = kj [(%@/2] [O5]
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Step |: NO + NO 2 N,O»

Step 2: N2O2 + O = 2 NO;

Step 3: 2 NO + O, = 2 NO;
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[NOJ*[O2]

rate = ko

Step |: NO + NO 2 N0,

M Seep 2: N,Ou + Or 5 2 NO;

Step 3: 2 NO + O; = 2 NO;



Did you learn?

+ NO; =@ NO3 + NO (slow)

k2
g Step 2: NO3 + CO = NO; + CO,

Step 3: NO, + CO = NO +CO, IO

The rate of the reaction is set by the
slowest elementary reaction.

(fast)
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