
Hydrocarbon patternsHydrocarbon patterns

AlkanesAlkanes
Only C / H; saturated; open-chain CₙH₂ₙ₊₂Only C / H; saturated; open-chain CₙH₂ₙ₊₂

First fourFirst four
CH₄ / C₂H₆ / C₃H₈ / C₄H₁₀; displayed: every atom /CH₄ / C₂H₆ / C₃H₈ / C₄H₁₀; displayed: every atom /

bondbond
AlkenesAlkenes

C=C functional group; open-chain one-double-bondC=C functional group; open-chain one-double-bond
CₙH₂ₙCₙH₂ₙ

Butene positionsButene positions
But-1-ene / but-2-ene: C₄H₈, different double-bondBut-1-ene / but-2-ene: C₄H₈, different double-bond

positionposition
Homologous seriesHomologous series

Same group / similar reactions; neighbours differSame group / similar reactions; neighbours differ
by CH₂by CH₂

ValencyValency
Each carbon: four bonds; double counts twiceEach carbon: four bonds; double counts twice

ReactionsReactions

AdditionAddition
Double bond opens; Br₂ + ethene → CH₂Br–CH₂BrDouble bond opens; Br₂ + ethene → CH₂Br–CH₂Br

Bromine waterBromine water
Orange-brown → colourless for alkene; alkaneOrange-brown → colourless for alkene; alkane

normally unchangednormally unchanged
Interpret / safetyInterpret / safety

Dilute / small samples / eye protection; evidenceDilute / small samples / eye protection; evidence
in contextin context

Complete combustionComplete combustion
Enough O₂ → CO₂ + H₂O; CH₄ + 2O₂ → CO₂ + 2H₂OEnough O₂ → CO₂ + H₂O; CH₄ + 2O₂ → CO₂ + 2H₂O

IncompleteIncomplete
CO / soot / water; CO toxic; smoky flame stillCO / soot / water; CO toxic; smoky flame still

contains carboncontains carbon
Predict productsPredict products

Same functional group → reaction pattern; additionSame functional group → reaction pattern; addition
retains atomsretains atoms

FermentationFermentation

EquationEquation
C₆H₁₂O₆ → 2C₂H₅OH + 2CO₂; yeast enzymes /C₆H₁₂O₆ → 2C₂H₅OH + 2CO₂; yeast enzymes /
renewable sugarrenewable sugar
ConditionsConditions
Aqueous sugar / anaerobic / ≈30 °C; too hotAqueous sugar / anaerobic / ≈30 °C; too hot
denatures enzymesdenatures enzymes
AirlockAirlock
CO₂ escapes; reduce O₂ entry; no sealedCO₂ escapes; reduce O₂ entry; no sealed
pressure build-uppressure build-up
Concentration limitConcentration limit
Ethanol toxic to yeast; initially diluteEthanol toxic to yeast; initially dilute
solutionsolution

Recovery / choicesRecovery / choices

DistillationDistillation
Concentrate ethanol-rich fraction; ethanol ≈78Concentrate ethanol-rich fraction; ethanol ≈78
°C; no naked flame°C; no naked flame
AzeotropeAzeotrope
Ordinary fractional distillation cannot makeOrdinary fractional distillation cannot make
completely pure ethanolcompletely pure ethanol
Evaluate routeEvaluate route
Land / renewability / rate / separation energyLand / renewability / rate / separation energy
/ purity / costs/ purity / costs
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1. Hydrocarbon patterns → Reactions: The C=C functional group explains addition and bromine-water behaviour.1. Hydrocarbon patterns → Reactions: The C=C functional group explains addition and bromine-water behaviour.
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2. Fermentation → Recovery / choices: Fermentation produces dilute ethanol; distillation concentrates it afterwards.2. Fermentation → Recovery / choices: Fermentation produces dilute ethanol; distillation concentrates it afterwards.
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