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Topic 9: Chemistry of the atmosphere

The evolving atmosphere

Early — CO2, water vapour,
nitrogen, methane; no oxygen.
Oceans condensed; CO2 dissolved
into carbonate sediments.
Photosynthesis — oxygen up,
carbon buried as fossil fuels.



Topic 9: Chemistry of the atmosphere

The greenhouse effect

CO2, methane, water vapour —
the greenhouse gases.
In — short-wave; out —
long-wave infrared, partly trapped.
Human causes — fossil fuels,
deforestation, cattle, landfill.
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Name: Class: Date: Total: 13 marks

KEY WORDS photosynthesis光合作用 • fossil fuel化石燃料

Objective
Tell the story of the atmosphere’s evolution with its evidence. Original questions for spec
statements 4.9.1.1–4.9.1.2.

1 Key knowledge and worked examples

• Early atmosphere – from intense volcanic activity: mostly CO2, water
vapour, nitrogen, traces of methane/ammonia; little or no oxygen. Cannot
be known for certain – evidence from ancient ice and other planets.

• Water vapour condensed → oceans; CO2 dissolved, then locked into carbon-
ate sediments (shells).

• Algae and plants photosynthesised: CO2 ↓, O2 ↑; carbon buried as fossil fuels.
• Today: ~80 % N2, ~20 % O2, argon, ~0.04 % CO2.

Worked example (3 marks). Explain how photosynthesis changed the atmosphere.

Algae and plants absorbed CO2 and released oxygen over ~2.7 billion years; oxygen
accumulated from near-zero to about one-fifth of the air; and the buried remains of
the organisms became fossil fuels, locking carbon away so CO2 stayed low.

2 Practice
2.1 Name the process that raised atmospheric oxygen. [1]

2.2 What happened to most of the early water vapour? [1]

2.3 Give today’s two main atmospheric gases with approximate proportions. [2]
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3 Exam-style questions
3.1 Give two reasons why scientists cannot be certain about the early atmosphere. [2]

3.2 Describe two processes that reduced the carbon dioxide level of the early atmo-
sphere. [4]

3.3 Explain the role of the oceans in the change from the early atmosphere to today’s.[3]
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Solutions
2.1 Photosynthesis.

2.2 It condensed to form the oceans.

2.3 Nitrogen ~78–80 %; oxygen ~20–21 %.

3.1 No measurements from the time exist; the atmosphere can only be inferred indirectly
– from gases in ancient ice cores and comparison with other planets.

3.2 Dissolving in the oceans – CO2 is soluble and formed carbonate sediments via
shells/skeletal remains; photosynthesis by algae and plants absorbed CO2, locking the
carbon into living matter and eventually fossil fuels.

3.3 The oceans formed when water vapour condensed as the planet cooled; they dissolved
large amounts of CO2, removing it from the air; marine organisms used the dissolved
carbon to make carbonate shells, which became sediments – permanently storing carbon.
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