
Chemical cellsChemical cells

Energy / voltageEnergy / voltage
Chemical → electrical; electrode / electrolyteChemical → electrical; electrode / electrolyte

materials set Vmaterials set V
CarriersCarriers

Wire: electrons; electrolyte: ions; completeWire: electrons; electrolyte: ions; complete
circuit neededcircuit needed

AvailabilityAvailability
Output requires reactants; voltage alone does notOutput requires reactants; voltage alone does not

measure stored energymeasure stored energy
RechargeRecharge

External energy restores reactants; charging notExternal energy restores reactants; charging not
perfectly efficientperfectly efficient

Different measuresDifferent measures
Series voltages add; capacity / power / energy /Series voltages add; capacity / power / energy /

lifetime differlifetime differ
InvestigationInvestigation

Clean electrodes; control concentration, volume /Clean electrodes; control concentration, volume /
T; repeat voltagesT; repeat voltages

Fuel-cell reactionFuel-cell reaction

OverallOverall
2H₂ + O₂ → 2H₂O; electrical output; water reaction2H₂ + O₂ → 2H₂O; electrical output; water reaction

productproduct
Continuous supplyContinuous supply

Feed reactants / remove products; needs fuelFeed reactants / remove products; needs fuel
rather than rechargingrather than recharging

Redox / circuitRedox / circuit
H₂ oxidised / O₂ reduced; electrons in wire / ionsH₂ oxidised / O₂ reduced; electrons in wire / ions

in electrolytein electrolyte

Fuel pathwayFuel pathway

Local vs whole lifeLocal vs whole life
No reaction CO₂; manufacture / compression /No reaction CO₂; manufacture / compression /
transport can emit ittransport can emit it
Hydrogen sourceHydrogen source
Electrolysis uses electricity; fossil routesElectrolysis uses electricity; fossil routes
can emit CO₂can emit CO₂
StorageStorage
Low density → compression / cooling;Low density → compression / cooling;
flammable; catalysts / infrastructure costflammable; catalysts / infrastructure cost
Pros / consPros / cons
Quiet / low local emissions vs fuel productionQuiet / low local emissions vs fuel production
/ equipment challenges/ equipment challenges

Comparison dataComparison data

Specific serviceSpecific service
Energy, fuel mass, price, range / access;Energy, fuel mass, price, range / access;
sensor vs bus vs phonesensor vs bus vs phone
EfficiencyEfficiency
Useful electrical energy ÷ supplied energy ×Useful electrical energy ÷ supplied energy ×
100; state boundary100; state boundary
TimeTime
Useful energy ÷ power; J/W → seconds; Wh/W →Useful energy ÷ power; J/W → seconds; Wh/W →
hourshours
CostCost
Cost per useful energy; replacement /Cost per useful energy; replacement /
refuelling / lifetimerefuelling / lifetime
ConclusionConclusion
Full emissions pathway; evidence / missingFull emissions pathway; evidence / missing
data limit claimsdata limit claims
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1. Chemical cells → Fuel-cell reaction: Both use chemical reactions; stored reactants versus continuous feed differ.1. Chemical cells → Fuel-cell reaction: Both use chemical reactions; stored reactants versus continuous feed differ.
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2. Fuel pathway → Comparison data: System boundaries change efficiency and environmental comparisons.2. Fuel pathway → Comparison data: System boundaries change efficiency and environmental comparisons.

SC16SC16
Chemical cells andChemical cells and

fuel cellsfuel cells
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