
Air pollutionAir pollution

SulfurSulfur
Fuel impurities burn to SO₂; acidic rain harmsFuel impurities burn to SO₂; acidic rain harms

habitats / stonehabitats / stone
Acid reactionAcid reaction

Carbonates → salt + water + CO₂; reactive metals →Carbonates → salt + water + CO₂; reactive metals →
H₂H₂

Nitrogen oxidesNitrogen oxides
High-temperature N₂ / O₂ from air; acid rain /High-temperature N₂ / O₂ from air; acid rain /

pollutionpollution
Reduce impactsReduce impacts

Desulfurise / treat exhaust; CO₂ warming differsDesulfurise / treat exhaust; CO₂ warming differs
from acid rainfrom acid rain

CrackingCracking

Chemical changeChemical change
Heat / catalyst splits long chains into alkanesHeat / catalyst splits long chains into alkanes

and alkenesand alkenes
AlkenesAlkenes

C=C unsaturation; acyclic single-double-bondC=C unsaturation; acyclic single-double-bond
series CₙH₂ₙseries CₙH₂ₙ

Balanced exampleBalanced example
C₁₀H₂₂ → C₈H₁₈ + C₂H₄; conserve C and HC₁₀H₂₂ → C₈H₁₈ + C₂H₄; conserve C and H

DemandDemand
Short fuels / polymer feedstocks; profitabilityShort fuels / polymer feedstocks; profitability

depends on marketdepends on market

Fuel choicesFuel choices

PetrolPetrol
Energy-dense liquid / infrastructure; emitsEnergy-dense liquid / infrastructure; emits
CO₂ and pollutantsCO₂ and pollutants
HydrogenHydrogen
2H₂ + O₂ → 2H₂O; no carbon in hydrogen fuel2H₂ + O₂ → 2H₂O; no carbon in hydrogen fuel

Storage / safetyStorage / safety
Compact storage and infrastructure difficult;Compact storage and infrastructure difficult;
flammableflammable
Whole lifeWhole life
Production energy matters; air combustion mayProduction energy matters; air combustion may
form NOₓform NOₓ
EvaluateEvaluate
Cost, energy source, safety, storage andCost, energy source, safety, storage and
lifecycle emissionslifecycle emissions
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1. Air pollution → Fuel choices: Whole-life fuel evaluation includes different pollutants.1. Air pollution → Fuel choices: Whole-life fuel evaluation includes different pollutants.
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2. Cracking → Fuel choices: Cracking helps meet demand for shorter fuel molecules.2. Cracking → Fuel choices: Cracking helps meet demand for shorter fuel molecules.
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Pollution and usefulPollution and useful

productsproducts
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