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Lithium 101



Lithium 101 | What is a lithium-ion battery

Ex. Battery pack



Lithium 101 | What is a lithium-ion battery
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Lithium 101 | Safety



Lithium 101 | Third party certification

Passive 
Safety

Active 
Safety

Example Tests



Lithium 101 | Temperature management



Lithium 101 | Temperature management



Lithium 101 | On-Board Data Acquisition
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Lithium 101 | Recycling and repurposing, is it a thing?

BAAR, Switzerland, May 5, 2022

Glencore and Li-Cycle announce innovative partnership to advance 
circularity in battery raw material supply chains

MONTREAL and DETROIT, Sept. 22, 2022 

GM and Lithion Announce an Investment and Strategic Partnership 
Agreement to Pursue a Circular EV Battery Ecosystem

Sources: lithionrecycling.com | li-cycle.com

http://www.lithionrecycling.com
https://li-cycle.com/


Lithium 101 | Recycling, how it works
Battery

Creation of 
spokes

Water-based solution

Separation of metal, 
plastic and black mass

Metal and plastic are
ready to be shipped

Hydrometallurgical
process

95%
Efficiency



Lithium 101 | Pros vs lead-acid

up to 5x 
faster charging

Low 
maintenance

up to 5x 
longer lifetime

up to 71% 
more efficient

Higher recycling 
value

Temperature
management



Lithium 101 | Cons vs lead-acid

Upfront
cost

Monitoring
requirement

Change 
management !

Recycling partners
availability



Vehicle Integration



Types of Lithium Battery Integration with Forklifts

X

External Battery Discharge 
Indicator & Low Battery 
Early Warning System

Drop-in lithium battery
with an external battery 

discharge indicator (BDI)
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Types of Lithium Battery Integration with Forklifts

Controller Area Network 
(CAN) integrated drop-in 

lithium battery

Truck Side Battery Discharge 
Indicator & Low Battery Early 

Warning System

✔
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Types of Lithium Battery Integration with Forklifts

Chassis Integrated Lithium 
Battery

(Battery Box Integrated Chassis)

Truck Side Battery Discharge 
Indicator & Low Battery Early 

Warning System

✔
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Types of Lithium Battery Integration with Forklifts

Chassis Integrated Lithium 
Battery

(Full Chassis Integration)

Truck Side Battery Discharge 
Indicator & Low Battery Early 

Warning System

✔

4





Impacts of Li-ion Transition



Impacts of li-ion transition | Return on investment (ROI)

*Specific Food Industry Customer Data - Ethium by EControls 2022



Impacts of li-ion transition | Return on investment (ROI)
Annual Cost (5Y period) LAB LIB Delta Delta (%) % of total
Battery $ 110,533  $ 131,981  -$ 21 449 -19% -4%
Forklift $ 201,086  $ 167,571  $ 33 514 17% 7%
Productivity loss $ 184,954  $ 184 954 100,00% 37%
Total Annual Cost $ 496,572  $ 299,553  $ 197,019  40% 40%
# of batteries in service 12 10 2 17%

Business case | Initial situation
3 shifts operation
Freezer application
Lead-acid fast charge
12 trucks in sector

*Specific Food Industry Customer Data – UgoWork 2022



Impacts of li-ion transition | Energy savings



Impacts of li-ion transition | ROI business cases

3PL - Cold storage

Baseline
Lead-acid fast charge. 
Batteries lasting less than 
2 years

Goals
Increase productivity 
and eliminate traditional 
infrastructure

Results
+7% in productivity
-27% in TCO

Fresh fruits and vegetables

Baseline
Lead-acid infrastructure, 
maintenance and CO2 
emissions issues

Goals
Improve productivity
Reduce CO2 emissions

Results
-38.5% CO2 emissions
+45% productivity

Global food producer

Baseline Lead-acid, 2 shifts per day

Goals
Transition to lithium 
Fleet size reduction

Results
38% fleet reduction
100% conversion, 14 months

*Specific Food Industry Customer Data – UgoWork 20223



Lithium-ion 
conversion checklist



✔ Power Study
✔ Facility Review
✔ Infrastructure Review
✔ Battery Sizing
✔ Charger Sizing
✔ Charger locations
✔ Charger installation
✔ Charging Discipline
✔ ROI Study
✔ Customer Options
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