
Alcohol chemistryAlcohol chemistry

GroupGroup
Covalent –OH attached to carbon; different fromCovalent –OH attached to carbon; different from

OH⁻ ionOH⁻ ion
SeriesSeries

Methanol / ethanol / propan-1-ol / butan-1-ol;Methanol / ethanol / propan-1-ol / butan-1-ol;
neighbours +CH₂neighbours +CH₂

CombustionCombustion
C₂H₅OH + 3O₂ → 2CO₂ + 3H₂O; limited O₂ → CO / sootC₂H₅OH + 3O₂ → 2CO₂ + 3H₂O; limited O₂ → CO / soot

DehydrationDehydration
C₂H₅OH → C₂H₄ + H₂O; creates C=C, not solventC₂H₅OH → C₂H₄ + H₂O; creates C=C, not solvent

evaporationevaporation
OxidationOxidation

Ethanol → ethanoic acid; suitable primary alcoholEthanol → ethanoic acid; suitable primary alcohol
keeps C countkeeps C count

HazardsHazards
Methanol toxic; alcohols flammable; uses differMethanol toxic; alcohols flammable; uses differ

CalorimetryCalorimetry

MeasurementsMeasurements
Spirit burner heats known water mass; ΔT / fuelSpirit burner heats known water mass; ΔT / fuel

mass burnedmass burned
ControlsControls

Water / distance / apparatus / start T / stirringWater / distance / apparatus / start T / stirring
kept samekept same
Per gramPer gram

E = mcΔT; c = 4.2 J/(g °C); E ÷ fuel burnedE = mcΔT; c = 4.2 J/(g °C); E ÷ fuel burned

Per molePer mole
n = m/Mᵣ; E ÷ n; different comparison from E pern = m/Mᵣ; E ÷ n; different comparison from E per

gramgram
AccuracyAccuracy

Heat losses, incomplete burning / evaporation;Heat losses, incomplete burning / evaporation;
repeat / fair amountsrepeat / fair amounts

SafetySafety
Fuel away from flames; cap to extinguish; neverFuel away from flames; cap to extinguish; never

refill hot / burningrefill hot / burning

Carboxylic acidsCarboxylic acids

StructureStructure
–COOH contains C=O / O–H; functional carbon–COOH contains C=O / O–H; functional carbon
counts in chaincounts in chain
SeriesSeries
HCOOH / CH₃COOH / C₂H₅COOH / C₃H₇COOHHCOOH / CH₃COOH / C₂H₅COOH / C₃H₇COOH

Acid propertiesAcid properties
Blue litmus red; often weak / partly ionisedBlue litmus red; often weak / partly ionised
in waterin water
AlkaliAlkali
Acid + alkali → salt + water; ethanoic →Acid + alkali → salt + water; ethanoic →
ethanoateethanoate
Carbonate / metalCarbonate / metal
Carbonate → CO₂ (limewater cloudy); reactiveCarbonate → CO₂ (limewater cloudy); reactive
metal → H₂metal → H₂
PredictPredict
Shared –COOH explains similar reactionShared –COOH explains similar reaction
patternspatterns
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1. Alcohol chemistry → Carboxylic acids: Oxidising a suitable primary alcohol yields the matching carboxylic acid.1. Alcohol chemistry → Carboxylic acids: Oxidising a suitable primary alcohol yields the matching carboxylic acid.
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2. Alcohol chemistry → Calorimetry: Fuel comparisons require energy measurements and controlled amounts burned.2. Alcohol chemistry → Calorimetry: Fuel comparisons require energy measurements and controlled amounts burned.
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Alcohols andAlcohols and

carboxylic acidscarboxylic acids
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