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End of life household batteries collection and recy cling

• I    European regulations.
• II   Transposition in French law
• III   NCROs :       Organization,

Financing,
Operation.

• IV   Collection, Sorting and treatment.
• V    Costs and Contribution.
• VI   Conclusion.
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1 European directives

The first Directive, 91/157 published in 1991
Transposed in National Law:

12%12%8%5%5%5%2%Total %

4%3%3%2%% EC Market

BENLCHLU.ATCountry

1997199619951994199319921991Year

65%60%58%54%50%50%32%14%

5%2%4%4%18%18%2%

HU.GRPTPLSK.CZFRDESU

20052004200320022001200019991998

3



1er Internacional Forum de 
Residuos Solidos   18 May 2007

End of life household batteries collection and recyc ling

0

10

20

30

40

50

60

70

LU. AT CH NL BE SU DE FR SK. CZ PL PT HU.
GR.
TR

Série1

Série2

91        92        93         94        95        96   97         98         99         00         01        02   03         04         05

% E.C. batteries 
marketed

4



1er Internacional Forum de 
Residuos Solidos   18 May 2007

End of life household batteries collection and recyc ling

The second Directive, 2006/66 published in 2006

� It has to be transposed in National Law in September 2008

Member states are determined to respect this delay.

French authorities want to transpose before end of 2007.

� What are the main points of theses two directives?

� What changes they  represent?
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25% by weight versus yearly 
sales  in 2012
45% by weight versus yearly 
sales in 2016
All waste batteries have to be 
collected
No Ind. No Auto incinerated nor 
landfilled

No
No

4 COLLECTION 

EFFICIENCY
Portable
Industrial &Automotive

All battery typesBatteries containing Pb, Hg, 
Cd.
Annex 1: 25 mg Hg/cell, except 
Zn-Alk.
0,025% Cd , 0,4% Pb

3 COLLECTION

Mercury containing batteries,
Portable batteries containing 
Cadmium with exemption list.

Mercury containing batteries2 RESTRICTION

All types
1. Portable,
2. Industrial
3. Automotive

Batteries containing Hg, Pb, Cd
Hg>0,05% by w.
Hg Button cells >2% by w.

1 SCOPE

Directive  2006/66/ECDirective 
1991/157/EC

ITEMS
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All producers need to register 
their company

No8  REGISTRATION

Mandatory for portable and 
automotive batteries

No7  CAPACITY 

LABELING

Crossed-out-wheeled Dustbin
Plus chemical symbol for Pb, 
Hg and Cd containing 
batteries

Crossed-out-wheeled 
Dustbin

6  MARKING

All batteries collected should 
be recycled
65% by w. for Pb-acid
75% by w. for Ni-Cd
50% by w. for others

No5  RECYCLING

EFFICIENCY

Directive  
2006/66/EC

Directive 
1991/157/EC

ITEM
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Avoid double charging 
between WEEE and 
BATTERY collection and 
recycling schemes.

11  DOUBLE 
CHARGING 

Producers need to participate 
into the financing of the 
collection of spend batteries 
that they place on the market.

No10  PRODUCER 
RESPONSABILITY                                                  

Appliances need to be 
designed with batteries 
removable                                                

Batteries cannot be 
incorporated unless they 
can be easily removable

9 REMOVABILITY

Directive  
2006/66/EC

Directive 
1991/157/EC

ITEM
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2     Example of application of directive 91/157:

The French decree N° 99/374 was published on 12 Apr il 1999.
It already includes some of the changes found in the directive 

2006/66

All portable and industrial 
have to be collected

No4 COLLECTION

EFFICIENCY

All battery types.Batteries containing Pb, Hg, Cd,3 COLLECTION

Hg (>0,025%) Cd (>0,025%) 
have to be easily removable

Mercury containing batteries,
Prohibited to market Alk. 
containing more than 0,025%HG

2 RESTRICTION

All battery types, portable, 
industrial, automotive

Batteries containing Hg, Pb,Cd1  SCOPE

Decret 99-374Directive 91/157/ECITEMS
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Household batteries producers need 
to participate into financing of 
collection of spend batteries that they 
place on the market.
For professional, final user is 
responsible to finance batteries end 
of life.

No8 PRODUCER 
RESPONSABILITY

Hg and Cd containing batteries (> 
0,025% have to be easily removable.

Batteries cannot be 
incorporated unless they 
can be easily removed

7 REMOVABILITY

Any corporation or individual who 
manufactures, import, distributes 
under its own trade name must take 
back within the limit of tonnage it has 
distributed

No6 DISPOSAL of 
used household 
batteries

Same plus chemical symbol for Pb, 
Hg, Cd containing batteries

Crossed-out-wheeled 
Dustbin

5 MARKING

Decree 99-374Directive 
91/157/EC

ITEMS
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3        Batteries NCRO

ORGANISATION:

� Are producers: manufacturers, importers, distributors under 
their own brands 

� 2 possibilities:
organize their own collection
join an Eco-Organization: Battery NCROs.

� In France, 10 producers have their own authorization,
Two Battery NCROs have been created:
SCRELEC with mainly incorporators,
COREPILE with mainly battery manufacturers.
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GIFAM
(Groupement Interprofessionnel des Fabricants d’Appareils d’équipements Managers)

FIEEC
(Fédération des Industries Électriques, Électroniques et de Communication) 

FICIME
(Federation des Enterprises Industrielles et Commerciales 

de la  Mécanique et de l'Électronique)

GIMELEC
(Industries et Matériels d'Équipement

Électrique et de l'Électronique Industrielle)

SPAP
(Syndicat français des fabricants 

de Piles et d'Accumulateurs
Portables)

ECOVOLT

GIFAM
(Groupement Interprofessionnel des Fabricants d’Appareils d’équipements Managers)

FIEEC
(Fédération des Industries Électriques, Électroniques et de Communication) 

FICIME
(Federation des Enterprises Industrielles et Commerciales 

de la  Mécanique et de l'Électronique)

GIMELEC
(Industries et Matériels d'Équipement

Électrique et de l'Électronique Industrielle)

SPAP
(Syndicat français des fabricants 

de Piles et d'Accumulateurs
Portables)

ECOVOLT

SAFT 
SEB S.A.

PHILIPS
UNIROSS

MOULINEX
THOMSON

SONY France
GRUNDIG France

ALCATEL BUSINESS SYSTEMS
PIONEER France S.A
SANYO ENERGY Europe

PANASONIC France

SAFT 
SEB S.A.

PHILIPS
UNIROSS

MOULINEX
THOMSON

SONY France
GRUNDIG France

ALCATEL BUSINESS SYSTEMS
PIONEER France S.A
SANYO ENERGY Europe

PANASONIC France
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End of life household batteries collection and recy cling
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• End of 2005  SCRELEC had 150 members,
• End of 2006                           220 members.

Total: in France less than 300 producers registered.

� In Belgium, only one NCRO: BEBAT, more than 700 members.

� In the Netherland, one main NCRO, STIBAT (99%  of the 
market)

� In Germany, 3 NCROs, one main: GRS (>90% of the market)

� In Greece, Portugal, Poland,  Switzerland, etc., only one 
NCRO.
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FINANCING:

Eco-Organization members have to finance their 
NCROs.

A contribution is calculated each year, per year and per 
kg of batteries marketed.

14



1er Internacional Forum de 
Residuos Solidos   18 May 2007

End of life household batteries collection and recyc ling

For business costs, covering collection, sorting and treatment 
several ways to calculate:

� In Belgium, members contribute for all batteries they market,
Collection rate not exceed 55%. BEBAT has too important 
financial reserves.

� In Germany, the Netherland, Austria, contribution is based on 
tonnage yearly collected.

� In France, SCRELEC members contributed on a collection 
objective of 52%.
Collection rate was less than 30%. The Board decided for 2007   
a contribution based on 32% of the tonnage marketed.

1
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Operation:

� On behalf of its members, NCRO declares tonnage of batteries 
marketed to the public authorities

� NCROs are mainly responsible  for organizing and financing 
collection, sorting and treatment of batteries arriving at  end of 
live.

� In France, authorizations are renewed every two years with list 
of obligations.
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� For SCRELEC, the renewed authorization (31 March 2006) 
precise:

o Collection rate of 32% for primary and 42% for 
rechargeable batteries.

o Increase number of collection points from 4000 to 10000 
end of 2007.

o Draw up a communication budget to educate and inform 
consumers.
At SCRELEC it is more than 25% of our total costs
At GRS in Germany, for example, it was 2 million Euros 
for 2005

Obligation for « producers » to finance communication is clearly
laid in Directive 2006/66.
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Retailers

Municipal waste 
collection

Micro-Collect in 
cardboard box 30 kg or 
metallic drums 300 kg

Collection center

Sorting plant

When tonnage is 
sufficient, 5 tones 

SCRELEC ask for a 
delivery to selected 

sorting plant

Homogeneous quantities of 
sorted primary or secondary 

batteries  are delivered to 
dedicated treatment center

Treatment 
center

Valorisation 
certificat is

sent to 
SCRELEC 

SCRELEC has to organize complete 
tractability of the collection 

4      COLLECTION, SORTING AND TREATMENT
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COLLECTION.

Collection efficiency mainly depends on the number and diversity
of the collection points.

Batteries can be, efficiently,  collected by companies who collect 
other types of waste in very small quantity (Micro-Collection).
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The best places are:

� Municipal depots,
� Supermarket chains,
� Specialized distribution stores,
� After-sales departments,
� Offices of large companies,
� WEEE dismantlers.
� All store which sales batteries has an obligation to accept, free 

of charge, used batteries from consumers.
� WEEE dismantlers have obligation to remove batteries before 

any other  WEEE treatment.

In France, authorized companies and NCROs set up almost 40000 
collection points.
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NCROs provide to collection points, free of charge, containers.

� In Belgium and Germany, it is printed cardboard boxes,

� In The Netherland, it is small plastic drums.

� SCRELEC provides containers shown below. 
For large collection points, SCRELEC supplies metal drums 
with plastic bag.
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SORTING :

� No technology available to treat a mixture of portable batteries.

� Obligation to sort in 7 categories:
� Zinc carbon, alkaline and Zinc air,

� Button cells

� Lithium primary batteries
� Nickel-Cadmium

� Nickel-Metal-Hydride

� Lithium rechargeable
� Lead acid.

� Sorting purity: 98%

� Sorting can be automatic or manuel.
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TREATMENT :

� Zinc Carbon, Alkaline and Zinc Air :

� Dedicated thermal process : VALDI in France; Arc furnace.
Production: Ferro Manganese and Zinc oxide 
Recycling efficiency:  ~60%.

� Thermal process for Black Mass after crushing and sorting: 5 
recycling facilities in  E.C.; Waels furnace.

Production: Steel scraps, Zinc oxide, slag with manganese
Recycling efficiency: <40%.

� Hydrometalurgical process : Separation of Iron, Manganese and 
Zinc.
Only 2 small recycling facilities in E.C.; Too expensive.
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� BOTTON CELLS:

� Thermal process to recover Mercury. Steel, Zinc and manganese
residues are valorize in foundry. 

� Hydrometallurgical process can valorize iron, zinc, manganese etc
High recycling efficiency but too expensive.
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� Lithium Primary batteries:

Hydrometallurgical process (mainly): Valorization of steel and

manganese; Low recycling efficiency, 50% max.  

High dangerosity due to Lithium metal and solvent
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� Ni Cd rechargeable batteries:

In E.C., only thermal process with Cadmium distillation: 
Valorization of Cadmium in new Ni Cd production and Nickel Iron 
residues.  Recycling efficiency: 70%.

Three recycling facilities in E.C.
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� Ni MH rechargeable batteries:
Thermal process to produce Ferro-Nickel-Cobalt alloys, 

Seven recycling facilities in E.C.

� Lithium rechargeable batteries:
� Direct fusion in Arc furnace with other Cobalt-based waste.

Only Cobalt, Nickel and Copper valorized; Recycling efficiency <50%.

� Deactivation of solvent, grinding, magnetic and eddy current separation.

Valorization of Copper, Aluminum and Iron for a part,
Elaboration of a Cobalt-Nickel-Manganese-based alloys. 

Three recycling facilities in E.C.; Recycling efficiency > 50%.
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5 COST  and  CONTRIBUTION.

In France, Cost of collection:  �  370 per t. collected:         i.e.: �  370
Cost of sorting:      �  140  ‘’   ‘’       ‘’ :            i.e.: �  140
Cost of treatment:  Alkaline, Zinc Carbon    �  340

Button cells  �    20
Lithium primary                           �    17
Ni Cd rechargeable                     �  - 60
Ni MH rechargeable                    �  - 75
Lithium rechargeable                  �  - 20
Lead Acid     �  - 5

TOTAL operating COST              �   727

Negative cost in red color are due to very high prices for Nickel, Cobalt 
and Lead
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• operating cost              per ton collected            �    727

• business cost               per ton collected            �    900

TOTAL COST per ton collected       �  1627

For an objective of collection rate of  25% of the tonnage of batteries 
marketed:

CONTRIBUTION :        ~ �     400 per ton marketed
~Reals  1000 per ton marketed

For an AA type alkaline weighing 30g, selling cost increase: 0,03 Reals

For a GSM Lithium battery weighing 50g ………………….. : 0,05 Reals
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CONCLUSION

� Obligation of the European Directives can currently be borne by 
consumers.

� Main European countries have collection exceeding target of 25%.

� Several factors are required for an efficient national battery collection:
� Suitable regulation set up with all the stakeholders,

� Determination of the « producers » to set up the financing,
� Determination of the collection point to be proactive
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Jacques DAVID 

General Manager

SCRELEC
11/17  rue Amiral Hamelin

75016  PARIS
France

phone:  +33 1 56 28 92 51
fax     :  + 33 1 56 28 99 26
email :  jacques.david@screlec.fr


