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What we will cover

1 | Why nitrogen is unreactive

2 | Ammonia & the ammonium ion

3 | Oxides of nitrogen

4 | Smog & acid rain

nitrogen oxides cause smog

Nitrogen
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Why nitrogen is unreactive

N2 has a triple bond (bond energy ~ 945kJ mol~1) and a non-polar molecule.
Breaking N=N needs a lot of energy, so nitrogen is inert at room temperature.

The Haber process forces it: high T, high p, and an iron catalyst.
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Ammonia and the ammonium ion

NHj3 is a weak base: the nitrogen lone pair accepts H* to give the ammonium £ ion
NH; .
NH; +H" — NHf

Test: damp red litmus turns blue. With HCI you get white NH4Cl smoke.

Pollution
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Pollution

Oxides of nitrogen

NO, @ Z {4 comes from
lightning and hot engines %4/l
(N2+02 —>2NO).

harmful harmless

A catalytic con-

verter {EVEE V28 lets them

2NO + 2CO — Ny + 2CO, react away: 2NO + 2CO —
Ny + 2COs.

catalyst
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Pollution

Smog and acid rain

NO, also catalyses this
NO, % ————————————— SO, m NO, + hydrocarbons in

dissolves . |oxidised by O, sunlight — photochemical
in rain then +H,0 smog L FEIHE
HNO3 H,SO,

m NO;y forms nitric acid &
catalyses SO, —+S0O3 — acid

(acid rain] rein 1
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Worked example — the lone pair on nitrogen

Explain why ammonia acts as a base, and
why NO from a car engine is a pollutant.

m N in NH3 has a lone pair, so it accepts a o
proton: NHz + Ht — NHI. The Ior.1e pair is the whole
story: it makes NH3 a

base, a ligand and a nu-
cleophile — one feature,
three exam topics.

m The lone pair forms a dative bond F (i
to HT — that is what a Brgnsted base does.

m In an engine the spark is hot enough for
Ny + O2 — 2NO.

m NO oxidises to NO3, which catalyses acid
rain and makes photochemical smog.
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Topic 12 — key takeaways

o Nitrogen e Ammonia

strong triple bond; non-polar; lone pair accepts H™; coordinate
unreactive bond

© no. O rollution

from engines; cleaned by catalytic photochemical smog & acid rain
converters

Nitrogen & Sulfur
LRecap

Check yourself

Why is Ng so unreactive?

What kind of bond forms when NH3
gains HT?

What does a catalytic converter turn NO
and CO into?

Name a pollution problem caused by
NO,.

Answers 1. strong triple bond & non-polar 2. a coordinate bond 3. N2 and CO»
4. smog / acid rain




