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Objective

Choose safer organic methods, balance fuel-processing reactions and evaluate carbon-
neutral claims using a stated boundary. Original practice for Topic 4.

1 Key knowledge and worked examples

B A hazard needs a matching control

Flammability is a hazard; the risk depends on the amount, ignition sources and
procedure. Smaller quantities, an appropriate electric heater instead of a naked flame,
and a less hazardous suitable solvent can reduce different risks.

B Fuel processing changes molecules in different ways

Fractional distillation is physical separation. Cracking can give CioHso — CgHyg +
CoHy. Reforming can give hexane — cyclohexane + hydrogen: C¢Hyy — CgHio +
Hs. Both chemical equations conserve carbon and hydrogen.

Carbon neutrality concerns net carbon dioxide over a defined life cycle. Hydrogen
produces water when used, but production from fossil fuels can emit carbon diox-
ide. Bioethanol growth absorbs carbon dioxide; fertiliser production, processing and
transport also matter.

2 Practice

2.1 Distinguish hazard from risk for a flammable organic solvent. Suggest two different
controls and explain what risk each reduces. [4]

2.2 Complete and balance: Ci9Hyg — CgHyg + ... . State which product is an alkene and
why this is a chemical change. 3]

2.3 Classify the conversion of ethene to poly(ethene), methane to chloromethane, ethanol
to ethanal, and ethene to ethane as polymerisation, substitution, oxidation or reduction.[4]

3 Exam-style questions

3.1 Compare the problems caused by CO, sulfur dioxide, nitrogen oxides and carbon
particulates from fuel use. Explain why removing sulfur from a fuel does not prevent
nitrogen oxide formation in a hot engine. 5]



3.2 One litre of a biofuel absorbs 1.60 kg COy during crop growth. Its cultivation and
processing emit 0.45 kg, distribution emits 0.10 kg and combustion emits 1.60 kg. Cal-
culate net emissions within this boundary. Evaluate the claim that the fuel is carbon
neutral, including one excluded factor. [4]

3.3 A refinery can reform hexane to benzene and hydrogen. Balance C¢Hy4 — CgHg +
H,. Explain why this process is not fractional distillation, and give one sustainability
advantage and one limitation of using its hydrogen as a fuel. [4]




