
Formula massFormula mass

MᵣMᵣ
Sum Aᵣ values; brackets / subscripts multiply; noSum Aᵣ values; brackets / subscripts multiply; no

unitunit
Percentage massPercentage mass

Element contribution ÷ Mᵣ × 100; keep unroundedElement contribution ÷ Mᵣ × 100; keep unrounded
workingworking

Formula typesFormula types
Empirical: simplest ratio; molecular: actual atomEmpirical: simplest ratio; molecular: actual atom

countscounts
Empirical methodEmpirical method

Mass ÷ Aᵣ → divide by smallest → whole-numberMass ÷ Aᵣ → divide by smallest → whole-number
ratioratio

Molecular multiplierMolecular multiplier
Molecular Mᵣ ÷ empirical Mᵣ; CH₂ × 3 → C₃H₆Molecular Mᵣ ÷ empirical Mᵣ; CH₂ × 3 → C₃H₆

MgO practicalMgO practical

Weigh / heatWeigh / heat
Crucible + lid; Mg mass by difference; admit O₂Crucible + lid; Mg mass by difference; admit O₂

carefullycarefully
CompletionCompletion

Heat → cool → weigh until constant massHeat → cool → weigh until constant mass

Oxygen gainedOxygen gained
Oxide mass − Mg mass; subtract crucible / lidOxide mass − Mg mass; subtract crucible / lid

firstfirst
Ratio / errorsRatio / errors

Mass ÷ Aᵣ → MgO; powder loss / incomplete reactionMass ÷ Aᵣ → MgO; powder loss / incomplete reaction
affect ratioaffect ratio

Reacting massesReacting masses

ConservationConservation
Atoms rearranged; closed-system total massAtoms rearranged; closed-system total mass
unchangedunchanged
Open systemsOpen systems
Escaping gas lowers measured mass; joiningEscaping gas lowers measured mass; joining
oxygen raises itoxygen raises it
RatiosRatios
2Mg + O₂ → 2MgO; 48 g + 32 g → 80 g2Mg + O₂ → 2MgO; 48 g + 32 g → 80 g

Limiting reactantLimiting reactant
Used up first; convert masses to moles, notUsed up first; convert masses to moles, not
gram ratiosgram ratios
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1. Formula mass → MgO practical: Divide measured masses by atomic masses to obtain ratios.1. Formula mass → MgO practical: Divide measured masses by atomic masses to obtain ratios.
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2. MgO practical → Reacting masses: Oxygen joining magnesium accounts for its mass gain.2. MgO practical → Reacting masses: Oxygen joining magnesium accounts for its mass gain.
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