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Int. Nickel Study Group
Lisbon, October 2006

Transport Batteries
Building & Construction Industrial
Commercial

Transport  : Automotive, Aerospace, Marine., Rail
Industrial : Chemical Industries, Food processing, Ve sels and Tanks, 
Power Generation, Petroleum and Gas
Building & Construction : Fasteners, Sinks & baths, Wire & Cable, 
Street Furniture, Elevators and Escalators
Commercial: Refrigerators, washing machines, Electro nics (TV, computers), 
Tableware, Kitchenware (domestic & comm ercial),
Source : E. Wasmund. Inco Special Products in ABT Vol.  42, 5, pp 17. May 2006

Rechargeable Batteries : 3 %
Ni-Cd, Ni-MH, Ni-Zn, L i-NiOx

Nickel and Batteries
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Powering Everyday Life

6.0 Billion Inhbt. 40 Billion Unit Cells

Water Air Soil Total

Miscellaneous sources

Traffic

Agriculture

W aste management

Households

Industry (process and
combustion)

80% 
STP

35% 
power
prod

32% 
Refine-

ries

39%
manure

52%
fertilisers

9%
sewage
sludge

47% 
Metal ind.

(ferrous and
non-ferrous);

25%
chemical ind.
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1. RECHARGE aisbl

2. The new Battery Directive

3. Challenges 
(Collection of spent batteries from dispersive appl ications)

4. Nickel in Batteries

5. The waste management side

6. Other Legislative and Regulatory Issues

7. Conclusions

Content

Collection
& Recycling

Production 
& Re-use

End of Life

Commercial

MEMBERS
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What is the role of  RECHARGE ?

1. Represent the interests of Members which are the lea ders of a 
progressive industry involved in a strong technologica l evolution
(from production to recycling)

2. Communicate Members commitment to develop their
competitiveness while promoting social, economic and 
environmental values (In phase with the Rio Agenda an d the 
Lisbon Strategy)

3. Anticipate and respond to the impact of the EU Env ironmental
framework on the Rechargeable Battery Industry in Euro pe

What is the role of  RECHARGE ?

Represent the interests of Members which are the leader s of a 
progressive industry involved in a strong technologica l evolution

(from production to recycling)

THE LEGISLATIVE
&

REGULATORY
AGENDA

THE 
BUSINESS 
CONTEXT

&
THE CHALLENGES

COMMUNICATION

&

ALLIANCES

DATA ACQUISITION 
(Life Cycle of a Battery)
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€ 1.5 – 2.0  Billion
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The New Battery Directive (2006/66/EC)

Publication in the Official Journal on Wednesday Sep tember 26, 2006



6

The New Battery Directive (2006/66/EC)

1. Portable (Cells + Incorporated)

2. Industrial (Professional Applic. + Hybrid)

3. Automotive (SLI)

All Battery Systems 

Primary and Rechargeable

The New Battery Directive (2006/66/EC)

The Scope

It establishes rules

� on the placing on the market of batteries & accumulat ors (B&A)

� on the prohibition on the placing on the market
of B&A containing hazardous substances

� for Collection, Recycling and Disposal
of waste B&A to supplement Community Legislation on was te

� to promote a high level of Collection & Recycling of wa ste B&A

…it is more than a directive on waste…
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Producer Responsibility & 
Requirements for various actors

Producers/ Distributors Communities Recyclers
Importers
Batteries 
+ OEM (*)

X
Ind. + Aut.

(*) OEM = Original Equipment Manufacturer

ARTICLE 11

Member States shall ensure that manufacturers desig n appliances in such 
a way that waste batteries and accumulators can be readily removed.

The New Battery Directive (2006/66/EC)
Design for recycling
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The New Battery Directive (2006/66/EC)
Collection  Targets

1. Mandatory Collection Targets for Portable Batterie s

100 % 
YearlySales

(Average 3 years)

25 % 
6 y after EIF

45 % 
10 years after EIF

2. No Collection Targets for Industrial & Automotive B atteries

EIF = Entry Into Force

The New Battery Directive (2003/0282/COM)
Recycling Targets

1. Mandatory Recycling Target for Lead-acid batteries

65 % by average weight of B&A
and the lead content to the highest degree

2. Mandatory Recycling Target for  Nickel-Cadmium Batt eries

75 % by average weight of Ni-Cd B&A
and the cadmium content to the highest degree

3.   Mandatory Recycling Targets for all types of Port able Batteries

50 % by average weight of other waste B&A
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Bottlenecks

1. Limited Marketing Restriction on the use of cadm ium in batteries

2. Collection rate based on year to year comparison bet ween waste/sales

No harmonization for the implementation date of the D irective in all MS

Capacity labelling for primary batteries

Double charging between WEEE and Waste Battery Collecti on Schemes

Harmonized Fee for the collection of Waste Batteries a nd Accumulators

Common recycling target for portable primary and recha rgeable B&A

A limited marketing restriction is imposed on portable  batteries and accumulators
containing more than 0.002 % by w. of cadmium.

There is no restriction on the use of cadmium in bat teries
for industrial and professional applications.

X X X

Exemptions
Restriction
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The absence of direct proportionality
between sales & collection

1 year

Collection Efficiency >>> Member States
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The absence of direct proportionality between sales/c ollection

20 years
1 year

1. Current Year
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Date Coding of Portable Ni-Cd batteries Present in 
MSW. CollectNiCad Campaign NL 2000
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Figure 12
 EURECO 2000 Batch - Nickel Cadmium Fraction

Date Coding of Cells sorted from MSW
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(Hoarding) Home Storage effect  - France in 1010 households

The case of Cordless Power Tools
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(Hoarding) Home Storage effect  - France in 1010 households

Collection Programs 
in USA, Japan, Hong-Kong,…

RBRC operates a program for Portable Rechargeable Ba tteries
and for Mobile Phones

BAJ operates a program for Portable Rechargeable Bat teries
and for Mobile Phones

A program for the collection of Portable Rechargeab le Batteries
Started in 2005 in Hong-Kong

China : “Technical Guidelines for  Used Batteries P ollution 
Control” October 2003. Very rough guidance, no worka ble 
details.
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NICKEL in BATTERIES

• Ni-MH Battery (1.2V) 

NiOOH + NiMH <<>> Ni(OH)2 + NiM
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Number of cells (x 1 million)

Ni-Cd

Ni-MH

Li ion

Li polymer

Global Market Trend of Portable Rechargeable Batter ies

(Source Avicenne)

Worldwide portable rechargeable battery market (Nb. cells)
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Year Nb. Of Cells
2005 in million units Minimum Maximum Minimum Maximum

Ni-Cd 1222 45 50 54990 61100

Ni-MH 781 45 50 35145 39050

Li-Ion 1838 20 25 36760 45950

Source : ITT Takeshita / RECHARGE

Average cells weight in grams Total Battery Weight i n Tonnes

Yearly Market for Portable Batteries (Worldwide Bas is) in Tonnes
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Data for Germany : GRS + Bosch Rec. Centre + VfW.
Consolidated by RECHARGE

Market Data – Historical by chemistry - NB data by weigh t.
Portable Batteries
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(**)

BATTERY TYPES PRIMARY RECHARGEABLE RECHARGEABLE

Zinc-MnO2 
Alkaline

Nickel-
Cadmium

Lithium-Ion

Nickel-based 
Components

Nickel-plated 
steel can

Nickel 
Hydroxide

Nickel 
Hydroxide

Metallic Alloy 
(Hydrogen 

Intercalation)

Lithiated 
Nickel Oxide

Coating                 
Ni / Steel

Ni(OH)2 & 
NiOOH

Ni(OH)2 & 
NiOOH

NiM & NiMH LiyNiOx

Percentage by 
weight in AA 
battery (%)

0.4 20 20 20 5

WW production 
(Tonnes / y)    

60000 55000 35000 35000 10000

Nickel (*) 
(Tonnes / y)

240 11000 7000 7000 500

(*) Nickel Equivalent (**) EU

Nickel-Metal Hydride

RECHARGEABLE

(***) (***) (***)

(***) Worldwide

(estim)

PRIMARY
Zn-MnO2
Alkaline

2005 2010 2015

Ni-Cd

Ni-MH

Li-ION

Oxyride (NiOOH)

MARKET    TRENDS
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1980 1990 2000

Relative
Size/Weight

Nb. 
Of Units / Y.
( x 1000)
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Technological Evolution                  (Data for E urope)

Ni-Cd Ni-MH Li-Ion
Speculative

2005 2015

Portable

14’000 T Bat
2’800 T Ni

Industrial

6000 T Bat
600 T Ni

Portable

10’000 T Bat
4’000 T Ni

Hybrid ?
100’000 Cars
100 kg Bat
4’000 T Ni

Hybrid ?
100’000 Cars
100 kg Bat
1’000 T Ni

2005 2015 2005 2015

Portable

10’000 T Bat
1’000 T Ni

Nickel and Batteries at End of Life
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0

500

1000

1500

2000

2500
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Spent Portable Ni-Cd Batteries from European Sources
collected and processed in Recycling Plants

(15 EU MS  +  CH + N)   - Data in Metric Tonnes per year

Sealed/Portable Ni-Cd Batteries

(*) Those data include 100 Tonnes of spent sealed/portable Ni-Cd battery
collected in Germany but not processed for recycling.

(*) (*)(*)

Spent Industrial Ni-Cd Batteries from European Sources
collected separately and processed in Recycling Plants

(15 EU MS  +  CH + N)   - Data in Metric Tonnes per year

Industrial Ni-Cd Batteries
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Nickel content in MSW

10 g/tonne dry wt

Contribution batteries = 1.0 g Ni per Tonne
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Leaching

Current & future emissions

Waste water

76 %24 %
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Municipal Solid Waste Incinerator

Direct & delayed emissions

Stack emissions

Bottom ash

Waste water

Fly ash

Direct & delayed emissions

MSW Incinerator

   

Ni-based 
batteries0.6 %

(3.8 tonnes)
0.021 %

(0.1 tonnes)

99.4 %
(638 tonnes)

Total 
anthropogenic Ni 
emissions to air/y

Other sources
Cfr. Figure 5.1.7

100 %
(642 tonnes)

Other 
sources

0.58 %
(3.7 tonnes)

EU Member States 
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MSW Incinerator

   

Ni-based 
batteries

14 %
(88.5 tonnes)

0.4 %
(2.5 tonnes)

86 %
(543.5 tonnes)

MSW Landfill

Total anthropogenic Ni 
emissions to water/y

Other sources
Cfr. Figure 5.1.8

100 %
(632 tonnes)

Other 
sources

13.6 %
(86 tonnes)

EU Member States 

Landfill Leachates

A review of key issues 
related to heavy metals
leaching from Municipal 

Solid Waste Landfills
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concentration of nickel in leachate of an hazardous  waste landfil l
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Nickel concentration in the leachate of a 
research area (1,000 m2) of an hazardous 
waste landfill without surface sealing 
during the last 10 years from 1992 to 2002, 
Data partially published in [8] and [16]; 
mean concentration: 1,720 µg/L.
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Conclusions

From household waste management, spent batteries 
do not represent a major source of nickel release to  the environment,
neither to the atmosphere nor to the aquatic environmen t

Leaching of nickel from batteries in landfills is not e xpected to occur
at a high rate due to the alkaline environment of the b attery

Other Legislation & Regulation

Energy Using ProductsW E E E

I P P
REACHMobile Phone IPP –

Phone Return Initiative

Revision in 2007 Chargers Optimization

RoHS

WASTE
Directives
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(1) purchases Ni powder & shots

(2) manufactures Ni(NO3)2

(3) makes a deposition on a Ni coated flange

(4) converts it into Ni(OH)2

(5) cuts the flanges into shape, places local connection systems: 
positive électrode (+) is finished

(6) assembles with negative électrode (-) imported
From Europe or USA

(7) places these assemblies into containers, installs battery
connection systems

(7) conducts a charging cycle for quality control: formation of 
NiOOH and back into Ni(OH)2

REACH FOR DOWNSTREAM USERS = Battery Producer
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CONCLUSIONS

� MARKET & TECHNOLOGY

� DISPERSIVE USES OF NICKEL

� DRIVERS FOR FUTURE WORK
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CONCLUSIONS

� MARKET & TECHNOLOGY

Nickel-based substances are playing an active role
in the development of rechargeable battery technologi es

There is a large potential growth in the applications requiring
Rechargeable Batteries based on nickel

The use of nickel in primary batteries has also reach ed
the market development phase

There si an increasing demand for rechargeable batter ies
either incorporated or as substitutes for primary batt eries

CONCLUSIONS

� DISPERSIVE USES OF NICKEL

Portable Rechargeable Batteries (PRB) represent disp ersive uses of nickel

Dedicated efforts need to be done to increase the collec tion of spent PRB

>>> It is at first a raw materials saving issue
RECHARGEABLE BATTERIES SAVE RAW MATERIALS CONSUMPTI ON

Industrial and HEV batteries are more B2B oriented ap plications 
with higher return potential

An special effort needs to be placed on the collection of portable 
Batteries for professional applications
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CONCLUSIONS

� DRIVERS FOR FUTURE WORK

Economic value of nickel has always been the key drive r for Collection 
& Recycling of nickel-based spent batteries

With a 20 to 40 % content of nickel equivalent such ba tteries remain
attractive for collectors & recyclers

Confirmation that nickel from batteries is not a major  source
of nickel emissions from waste management point source s 
(incineration and landfill)

Search for innovative approaches to the motivation of end-users to 
return their spent batteries 

Search for KEY ENVIRONMENTAL INDICATORS in the Life Cycle
of a Nickel-based battery in order to secure & optimize the future 
of this product line.

RECHARGE aisbl
Avenue de Tervueren, 168 - Box 3

B-1150  Brussels  Belgium

Tel.  00 32 (2) 777 05 66
Fax. 00 32 (2) 777 05 65

jpwiaux@rechargebatteries.org
www.rechargebatteries.org

ThankThank youyou……


