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Lithium-ion Batteries ïA Family of Chemistries

ÅNMC: Lithium Nickel Manganese Cobalt Oxide LiNixMnyCozO2

ÅNCMA Lithium Nickel, Cobalt, Manganese, Aluminum" which are the elements 

present in the cathode material

ÅNCA: Lithium Nickel Cobalt Aluminum Oxide LiNiCoAlO2

ÅLMO: Lithium Manganese Oxide LiMn2O4

ÅLFP: Lithium Iron Phosphate LiFePO4

ÅLCO: Lithium Cobalt Oxide LiCoO2

ÅLTO: Lithium Titanate Li4Ti5O12



New 

Chemistries

ÅThere are a rise of new 

chemistries

ÅBattery Types

ÅNew Materials for Anode 

and Cathode Materials



Basic Concepts

Construction, batteries and more



Basic Views

ÅNot all batteries are Lithium Ion
ÅOther battery emergencies will still occur

ÅSmoke is Gas
ÅWhat can look like light smoke is really a mix of off gassing
ÅTypically flammable in nature

ÅCells can become projectiles
ÅSecondary events are very likely



Inside of a Cell

Anode, is a negative electrode
Cathode, the positive electrode
Electrolyte, a chemical which 
allows an electrical charge to 
pass between the anode and 
cathode
Separator a porous, thin 
material that separates the 
anode and cathode



Battery Construction

ÅPouch, a soft battery where the 
cell components are wrapped in 
an aluminum-coated plastic.

ÅPrismatic, rectangular, rigid 
casing and can be stacked or 
flattened
ÅCylindrical,a cell in a rigid 

cylinder can.Their shape limits 
swelling





Thermal Runaway

ÅSelf-heating of an 
electrochemical system in an 
uncontrollable fashion.

ÅInternal or external failure

ÅOff-gassing and high 
temperatures











Battery Responses Fall Into

ωMobility/Consumer grade (ebikes, 
scooters, hover boards etx)

ωElectrical /Hybrid Vehicle 
(Car/Bus/Vehicle)

ωRecycling (hauling, storing, moving, in 
waste stream

ωESS (Energy Storage Systems) 

ωStorage/Manufacture











Mobility Based Fires

ÅResponse to higher 
trapped occupants due to 
speed of fire

ÅIncreasing change in what 
we must be evaluating 
and educating

ÅNot just e-bikes and e-
scooters

ÅCommunity response to 
stopping the event and 
second event





What do we do

ÅI have a swollen or damaged 
battery pack what are my best 
options?  

ÅWhat do we tell the public?



Damaged Battery Packs


