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Lithium Cobalt Oxide: LiCoO, cathode (~60% Co), graphite anode

Short form: LCO or Li-cobalt. Since 1991
Voltages 3.60V nominal; typical operating range 3.0-4.2V/cell
Specific energy (capacity) 150-200Wh/kg. Specialty cells provide up to 240Wh/kg.

0.7-1C, charges to 4.20V (most cells); 3h charge typical. Charge current above 1C

Enetge (Eele) shortens battery life.

Discharge (C-rate) 1C; 2.50V cut off. Discharge current above 1C shortens battery life. '
Cycle life 500-1000, related to depth of discharge, load, temperature

Thermal runaway 150°C (302°F). Full charge promotes thermal runaway

Applications Mobile phones, tablets, laptops, cameras

Very high specific energy, limited specific power. Cobalt is expensive. Serves as
Energy Cell. Market share has stabilized.
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Lithium Manganese Oxide: LiMn,O, cathode. graphite anode

Short form: LMO or Li-manganese (spinel structure) Since 1996
Voltages 3.70V (3.80V) nominal; typical operating range 3.0-4.2V/cell
Specific energy (capacity) 100-150Wh/kg

Charge (C-rate) 0.7-1C typical, 3C maximum, charges to 4.20V (most cells)
Discharge (C-rate) 1C; 10C possible with some cells, 30C pulse (5s), 2.50V cut-off
Cycle life 300-700 (related to depth of discharge, temperature)

Thermal runaway 250°C (482°F) typical. High charge promotes thermal runaway
Applications Power tools, medical devices, electric powertrains

High power but less capacity; safer than Li-cobalt; commonly mixed with NMC to
improve performance.
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Lithium Iron Phosphate: LiFePO, cathode, graphite anode

Short form: LFP or Li-phosphate

Voltages

Specific energy (capacity)

Charge (C-rate)

Discharge (C-rate)

Cycle life

Thermal runaway

Cost

Applications

Comments

Since 1996

3.20, 3.30V nominal; typical operating range 2.5-3.65V/cell

90-120Wh/kg

1C typical, charges to 3.65V; 3h charge fime typical

1C, 25C on some cells; 40A pulse (2s); 2.50V cut-off (lower that 2V causes damage)

1000-2000 (related to depth of discharge, temperature)

270°C (518°F) Very safe battery even if fully charged

~$580 per kWh (Source: RWTH, Aachen)

Portable and stationary needing high load currents and endurance

Very flat voltage discharge curve but low capacity. One of safest
Li-ions. Used for special markets. Elevated self-discharge.
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Batteries over time will
sulfate and build up @
layer of sulfur on the
plates.

Causes

If they are not properly
charged

Over charged
Under charged
Left uncharged
Age

Batteryminder.com



This leads to
Loose of capacity
Taking longer to recharge
Battery discharges quicker
Baftery gets hot during charges

Smart charger often have a desulfating mode to
recondifion and remove the build up of sulfur on the plates
by sending a pulse charge to the battery.




You only need to test your battery if
It begins to show signs of ageing
If you want to know how much life is left

If you pick up surplus batteries and don’t know the
age or capacity of the battery
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Yolts

West Mountain Radio - Computerized Battery Analyzer (CBA)

— Fresh: & Lead Acid cells, 1.0 Ah @ 04084 —— Run2: 6 Lead Acid cells, 1.0 Ah @ 0.40A —— Run: 6 Lead Acid cells, 1.0 Ah @ 0.404
—— Run4: 6 Lead Acid cells, 1.0 8h @ 0404 —— Run5: 6 Lead Acid cells, 1.0 Ah @ 04084 —— Runf: 6 Lead Acid cells, 1.0 Ah @ 0.40A
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Alarm Compan'®
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Telephone companie

Government agencies

Motorcycle LiPo

Golf Carts for the largg

Careful some battg
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Lippy LiFe

ZIPPY Flightmax 8400mA
K2 Energy LiFe ¢

ct/k2-lithium-ion-energy-battery-2/
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Western Power Sports
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products/lithium







