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Construct the molecular orbital (MO) diagram of carbon monoxide (CO) step-by-step: (A) put
atomic orbitals (AO) of C atom on the left side and those of O atom on the right (including only
2s and 2p electrons, and note the relative energy of AOs of C and O atoms), (B) put up the MO
of CO molecule in the middle, and connect the MOs with the contributing AOs. (C) Fill up the
electrons of AOs and MOs. Note that when combining the p orbitals, the pi molecular orbital
has a lower energy than the sigma molecular orbital
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The reaction between nitric oxide and hydrogen,

2NO(g) + Hz(g) = N20O(g) + H20(9)

may proceed via the following mechanism:

NO(g) + NO(g) €-> N20x(9)  ki/k

N202(g) + Ha(g) €2 N,O(g) + H,0(g)  ko/k-,

Give the rate law for the overall reaction if the second step is the rate-determining step

ANS:

r = ko[N202][H2] because of the second step is rds
K = ki/k.1 = [N20,]/[NOJ?

r = koK[NOJ[H2]

**The Steady-State Approximation #& & i& 1772
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dl11/dt = 0

2NOg) + Hag) 2 N2Og) + H20()

k1

2NO k-1 N,O,

k2
N,O; +H, ——mm> N,O + H,0O



d[N2O]/dt = 0 (¥ R &8k & P B e it 5 5 F)
ki[NOJ? — k1[N202] — ka[N202][H2] = 0

because rate = ko[N202][H:]
SO [NzOz] = kl[No]2
k-l + k2[H2]

rate = koki[NOJ[H2]
k-l + k2[H2]

3% ko[Hz] >> kg and kg >>ko[Ho] ¥ i i 22 % rate law e

F LS e pIl




