
Piloting of treatment solutions and innovative finance 
models for problematic e-waste fractions.
Technical training concepts: Waste Batteries Management

PREVENT Waste Alliance E-Waste Working Group



COMING UPTODAY

ÅBrief overviewon PREVENT

ÅWho do we havewith us and what are yourchallenges?

ÅBatteries101 with Mario Champagne
Å1st hour: the basics, identifying, classifying and sorting, 

Å2nd hour: Management of Lithium Ion, Lead Acid

Å3rd hour: portable batteries and general aspects like collection, transport

ÅQuestions can be posted into the chat



Togetherfor a circular economy



Launchedin May 2019 by the German 

Federal Ministry for EconomicCooperation

and Development (BMZ).

Platform for exchangeand international 

cooperation in the field of circular economy.

More than 200 organisations from the

Åprivate sector

Åacademia

Åcivil society

Åpublic institutions.

WHO WEARE



Wewant to contribute to

Åminimising waste,

Åeliminating pollutants and

Åreutilising resources in the economy.

MISSION AND VISION

We strive to reduce waste pollution in low- and middle-income countries through 
developing functioning waste management and circular economy approaches. 
We work together for waste prevention, collection, and recycling as well as the 
increased uptake of secondary resources. As a result, we commit to our 
individual responsibility for a circular economy. 



OURWORKINGGROUPS

WG Plastics

Conservation of resources, 

prevention of plastic waste and 

development of recycling 

systems for plastic packaging

WG E-Waste

Establishment of take-back and 

recycling systems for waste 

electric and electronic 

equipment

WG Framework Conditions

Improvement of framework 

conditions for waste 

management and circular 

economy at municipal level

Awareness raising and behaviourchange: Best Practices and recommendations

Financing mechanisms: Extended Producer Responsibility (EPR), ôCreditõ Systems



ACTIVITIES IN THE E-WASTE WORKING GROUP

Closing e-waste cycles - PREVENT Waste Alliance (prevent-

waste.net)

PREVENT- StEPWG: experienceson 

and improvingimplementationof

the PIC notification processfor

exportof e-waste fractions

Activitieson Refurbishmentto come

https://prevent-waste.net/en/topics/e-waste/


ÅMario Champagne, chemical engineer

ÅTechnical and Audit Manager for

ÅEuropean Recycling Platform

ÅH2 Compliance

ÅCompanies of the LANDBELL Group

Å17 yearsof experience in WEEE and Batteries Recycling services

Å550 site audits in over 33 countries.

PRESENTATION BY



ÅUnderstand the different battery types and how to identify, sort and 
manage these.

ÅUnderstand how to protect yourself, others and the environment when 
working with batteries arising from e-waste recycling processes.

ÅUnderstand what options you have in your facility, locally or 
internationally to treat batteries and the costs/processes involved.

ÅKnow what to look for and be aware of when identifying equipment 
providers and downstream processing facilities.

LEARNINGOBJECTIVES



ÅType of batteries

ÅChemistries and Identification 
tips

ÅEnvironment, Health & Safety 
aspects

ÅEmergency situations 
management

ÅCollection and Handling

ÅReceiving and Storage

ÅSorting

ÅConditioning for transfer

ÅLegal aspects for transfer

ÅRecycling, Reuse and Disposal

ÅReferences

MAIN TOPICS COVERED

Image rights: unlessotherwisestated, imagesare from LandbellGroup or

licensedfrom Getty by LandbellGroup



ÅWhich region are you from?

ÅWhat kind of organisation are you working in?

ÅWhat are your main challenges managing batteries in your activities?

ÅWhatsort of batteries do younormallydeal with in youractivities?

Åhttps://forms.office.com/r/sNZSMLiDX1

STARTINGQUESTIONS

https://forms.office.com/r/sNZSMLiDX1


ÅPre-requisite to enable safe and environmentally 
sound management.

ÅLeaks

ÅArcs and Fires

ÅProtect Life, Environment and Assets

ÅTo get to profitability in recycling

ÅCritical Raw Materials -> extract value

ÅCommodities-> avoid contamination by mixing 
chemistries

Sorting is the first reflex to have as one chemistry 
deserves one process.

Sorting is easy to implement by building oneõs own 
experience which is a process relevant for the recycler 
in a low or a middle-income country.

But what is a battery ? How are they classified? What 
is good to know about them? How to recognize their 
types?

WHY IDENTIFY AND SORT BATTERIES?

Source: European Recycling Platform



DEFINITION

ÅA battery or an 
accumulator is a 
source of electrical 
energy generated by 
direct conversion of 
chemical energy and 
is either one or 
more:

Åprimary battery cells that are non-
rechargeable or disposable, 
which provide electric current 
over a period and then die as the 
chemical reaction depleted the 
elements. Single use

Åsecondary battery cells that are 
accumulators or rechargeable
batteries, which accumulate 
energy from power source and 
release it.

ÅIn rechargeable batteries, the 
chemical reaction is reversible
and therefore they can be 
recharged many times.

SOMEDEFINITIONS



ÅMany shapes 

ÅMany formats 

ÅMany brands

ÅCharacterized by their 
voltage and size

ÅLook for Volts or(+/ -) signs

Some are identified by

Å their capacity in 
mAhin batteries 
pack.

Åvolts

CHARACTERISTICS



ÅStarting Capacitors are 
used to assist a single-
phase electric motor in 
starting. 

ÅStarting capacitors are 
most easily identified by 
plastic casing or outer 
shell. 

ÅCapacitors with ratings 
above 70 microfarad (µF) 
and below 120 µF are 
starting capacitors.

ÅRunning Capacitors 
are designed to stay in 
a motor circuit for the 
entire cycle of 
operation. 

ÅRunning capacitors 
are identified by 
rectangular or oval 
metal casings. An oil-
filled capacitor 
manufactured after 
1979 may have "NO 
PCBs" stamped on its 
casing. 

ÅLook for ϵF

ÅPins and bolts

ÅSealed

CAUTION: NOT A BATTERY

Microwave capacitors (1)

LDA capacitors (2)
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ELECTROLYTIC CAPACITORS

ÅVarious shapes of 
Electrolytic 
Capacitors*

ÅCapacitors are 
widely used as 
parts of electrical 
circuits in many 
common electrical 
devices, on printed 
circuit boards.

ÅMetal smelters are 
equipped to 
manage the 
potential pollution 
that could be 
released.

ÅTo be verified if 
present in 
batteries loads 
coming from e-
waste recyclers.

If it is indicated"PCB", you

need to finda way for 

a hazardouswaste treatment 

process, specialized 

incineration athigh 

temperature. 



Dry: 

ÅAll dry cell batteries have a 
metal electrode or graphite rod 
covered by an electrolyte paste, 
all within a metal container.

ÅDry cells can be either primary 
or secondary cells.

Wet:

ÅA wet cell battery generates 
power from a pair of electrodes 
and a liquid electrolyte 
solution.

ÅWet cells can be either primary 
or secondary cells, like yourcar 
battery.

ÅAll batteries contain a corrosive liquid or 
semi-liquid electrolyte that is either a 
strong acid or a strong base

DRY & WETBATTERIES



In Europe,we split waste batteries and accumulators (WBA) into:

Å Industrial andautomotive batteries and accumulators

Å Portable batteries and accumulators:

o Primary-> single use

o Secondary ð> rechargeable

Å In general, same processingstep may applybut secondary ones may 
have more residual current and as they have in general various shape, 
leading tovarious components in the fractions (plastic casings, wires, 
membranes)

Å In fact: chemistry implies a specific process to ensure recovery of 
material and avoid pollution risks .

CLASSIFICATIONS OF BATTERIES



Automotive

ÅA battery of any size or 
weight usedfor starting 
or ignition powerfor a 
vehicle engine, or to 
power lighting in the 
vehicle.

ÅBatteries providing the 
power to drive electric 
vehicles are industrial 
batteries not 
automotive.

Pb -> Lead ðSome Facts

ÅVehicle batteries contain around 
8 kg of lead and about 4 liters of 
corrosive, lead-contaminated 
sulfuric acid, which can be 
recycled.

ÅMost of these can get recycled 
at 90%+.

ÅBUT BE AWARE: Important to 
recycle in appropriate facilities ð
unregulated lead battery 
recycling in low and middle 
incomes countries is worldõs 
most polluting industry

Non-Automotive Lead-Based Batteries

ÅThese types of batteries power heavy-
duty industrial equipment, alarm 
systems and emergency lighting.

ÅThe same disposal rules for lead-acid 
automobile batteries apply to them.

INDUSTRIALANDAUTOMOTIVE BATTERIES AND 
ACCUMULATORS



Industrial Batteries

ÅAn industrial battery or battery pack is a battery 
of any size or weight, with one of the following 
characteristics.

ÅIt is:

o designed exclusively for industrial or 
professional uses

o used as a source of power for propulsionin 
an electric vehicle or a ôhybridõ vehicle( 
a.k.a. "EV" batteries)

o unsealed but not an automotive battery (ex: 
boat)

ü Electrolyte flowing freely, flooded .

o sealed and not a portable battery.

ü Leak-free, gel battery, just enough liquid in acid-
saturated fiberglass mats

ÅòElectric Vehicleó (EV) means propelled by electric 
propulsion and intended for carrying people or 
goods. This includes electric cars, wheelchairs, 
bicycles, airport vehicles, etc.

INDUSTRIALANDAUTOMOTIVE BATTERIES AND 
ACCUMULATORS



Portable

ÅA portable battery or battery pack is:

o sealed

o under 4 kilograms

o not an automotive or industrial 
battery

o not designed exclusively for 
industrial or professional use

ÅPortable batteries have thousands of 
everyday uses.

ÅBatteries similar in shape and size to 
the ones you use at home are most 
likely portable.

ÅYouõll find them:
Åin televisions and DVD 

remote controls, 
Åin portable music players 

and speakers,
Åas button cells fixed to the 

motherboard of a personal 
computer or laptop,
Åin wristwatches,
Åused to start domestic 

lawn mowers,
Åpowering bicycle lights, 

household torches and 
hand tools.

PORTABLE BATTERIES ANDACCUMULATORS



ÅBattery packs are 
protected together by an outer 
casing, but inside you'll find 
individual batteries linked by 
contacts.

ÅNickel Cadmium (Ni Cd)

ÅCd is an heavy metal. "Donõt 
throw to garbage" and the òCdó 
sign is normally present.

PORTABLE BATTERIES ANDACCUMULATORS -
BATTERY PACKS



ÅSingle-use batteries, of any 
size, are some of the most 
common household batteries.

ÅSingle-use batteries can be 
found throughout home in a 
variety of sizes including AA, 
AAA, 9V, D-cell and others.

ÅThese are the batteries inside 
your TV remotes, flashlights, 
childrenõs toys and other small 
electronics. If the battery is not 
rechargeable, it falls into this 
category.

ÅNowadays , single-use batteries 
are made of common metals 
deemed non-hazardous.

ÅPrior to 1996, single-use 
batteries contained mercury 
and were treated as hazardous 
waste.

ÅOne exception is a button cell 
battery found in a watch, which 
is hazardous and should be 
processed by enclosed thermal 
treatment to recover mercury.

Images Landbell,

SINGLE-USE BATTERIES



ÅRechargeable batteries 
are also common at home.

ÅYouõll find them in 
cellphones, digital 
cameras, power tools, 
laptops and other more 
powerful electronics in 
your home.

ÅThere are many kinds of 
rechargeable batteries.

ÅNickel metal hydride and nickel 
cadmium batteries are found in 
electronics such as cordless 
power tools, digital cameras, 
two-way radios and cordless 
phones.

ÅLithium-ion batteries are found 
in most portable devices such 
as cellphones and laptops.

ÅRechargeable batteries may contain 
heavy metals that are hazardous to 
the environment.

RECHARGEABLE BATTERIES


