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BERZELIUS Metall GmbH - Smelters
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SECONDARY
SMELTER
Battery-Recycling

PRIMARY SMELTER

Treatment of concentrates
Incinerator Plant
Production:55,000 t lead,

Waste Incinerator: 18,200
t of hazardous waste

QSL-Technology
Production:

140,000 t lead;

320,000 kg silver;
100,000 t sulphuric acid

SECONDARY SMELTER
Battery- and Polypropylene-Recycling

Production: 41,500t lead;
33,000 t polypropylene
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BERZELIUS Logistik Service GmbH - Battery
Collectors
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ROLAND Batterieservice GmbH

Gelsenkirchen

POPP Batterieservice
GmbH

Kornwestheim
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Berzelius Metall

SECONDARY SMELTER PRIMARY SMELTER
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Integrated Lead Recycling

Seculene®
Desulfurised Paste
Desulfurisation MRU
l Electricity
el
BSB Braubach MRU Freiberg Slag
Rotary Furnaces
Paste
Waste NA2 S04 Automotive
Lead Acid e Industry
Eatiery MRU Pasto and Grids Battery
Scraps Breaker L Lead
BSB
Primary Smelter
- BBH Stolberg e
QSL Reactor
Sulphuric Acid Plant
Silver Plant Eliey
Rotary Furnaces
Waste
Copper matte
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Overview
Secondary Smelters
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Here it starts...

Raw materials are scrap lead-acid battery and other lead-containing materials
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Battery Scrap Deliveries
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Schematic Production Flow Sheet
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Breaker BSB Plant
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STORAGE BREAKER SIEVING DRUM +—>| SEPARATION ->|  WASHING
Grids, Plastic ooy

Acid (10,5%) Paste (55%) Poles Waste cz:’ s’(’g %

(26%) (3,5%) ps (5%,
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Breaker MRU plant
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Insight into Breaker BSB Plant
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Modern Process Control Systems
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Wet Desulfurisation
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Wet Desulfurisation
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Reduction

Grids Paste Gy Fluxes

(30%) (10%) M?:::/i:)"s (14%)

b 44

SHORT ROTARY FURNACE > Bullion (70%)

Slag (30%)
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Reduction step: main reactions
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BSB Furnaces

il
o
a
4N
> £
i e
]

BERZELIUS

Raw Lead (Bullion)
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Refinery

Dedrossing / Dedossed bullion
decoppering

Detinning Softeni Alloying / Casting Lead alloys >

BERZELIUS

M E T A L L

Refining steps
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Refining steps
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Refining steps
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Casting
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Casting Machine

BERZELIUS

sninNazZya3aa

Lead Alloys
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BSB Recycling GmbH

BERZELIUS

BSB Recycling GmbH

Secondary Lead Smelter with PP-Recycling

ANNUAL PRODUCTION (approx.):
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BSB Recycling GmbH

Batteries

:
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—» PP-Chips —» Milling Plant
Breaker » Paste QsL
I — Gypsum BBH
Paste Grids
Y A
e Short Rotary Furnace
= u n
Residues ————»> v >  Slag Compounding < Additives
v
Bullion
v
Lead Scraps ————> Refinery PP product
SECULENE
Soft lead, hard lead
Lead alloys etc.

Development of PP-Recycling

Automotive-
industry Bumpers etc. PP from
Fender liner external partners
cable channels,

filterbodies...
Injection Sortation of

moulding bumpers

Bumpers out of
ene® PP PP/EPDM

3
Extruder B 5 B Shredder
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Flow Sheet PP-Recovery
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BREAKER PLANT MILLING PLANT EXTRUDER PLANT
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Seculene® PP
35.000 t/a
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Milling Plant
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Wet cutting Washing Centrifuge Washed and milled
mill 99,3% trays 98,1% Drying 97,6% Cyclone PP-Granulate
. Plastic, Wood, Milling
I\ll(:t;lol/l():s Wood Rubber Dust
e (1,2%) (0,5%) (0,1%)
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Input material for production of compounds

) .granulated .
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Seculene-Production
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Compounding Process
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Washed and milled
PP-Granulate and additives

Double screw
extruder

Molten mass filter

!

Granulator

|

Drying Seculene® PP
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Seculene Production
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Raw material for the Compounding
PP granules
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Seculene® PP-Applications

93 % Car Producers (7 % others)

In the automotive industry, more than 80 % of the material is used for wheel-house
casing.
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Historical Development of Seculene® PP

40.000
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35.750

35.000
[to

30000

25.000

20.000

15.000

10.000

5.000

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

1987 — 1990: Technology development F & E Frankfurt / Braubach
1990: Initial startup of the production plant
2000: Start of the second Extruder
2006: Placing into operation the third Extruder
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Muldenhutten Recycling und Umwelttechnik
GmbH (MRU)
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Muldenhttten Recycling und Umwelttechnik

Secondary lead smelter with integrated
incinerator for hazardous wastes
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Muldenhutten Recycling und Umwelttechnik

Batteries

ator| . Steam

——— Plastic resid

——— PP chips —_— Milling

Breaker + BSB
Desulfurisation

— Paste —_— QsL

BBH

Sodium Sulfate

I |
Paste Grids
L2 34

Additives =————p
Short Rotary Furnace
Residues ——> v —> Slag

v.
Bullion

Refinery —>  Softlead
Lead Alloys etc.
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Flowsheet MRU -
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Used Lead-acid batteries Hazardous wastes n g
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Polypropylen Separation Separators . .
Incineration
De-sulfurization | Fluedust |
Na,SO, +«— s Siilika-slag
Crystallization
Metallics
Waste-water
Paste
Lead-scrap
Oxides, Ashes Waste-water
Smelting ! treatment
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Bullion l ~ Fluedust 1
N TR Sewage
Refining Drosses
Alloying
Casti Products:  Lead and Lead-alloys
asting f
Bundling By-products: Polypropylen,Sodiumsulfat
Wastes: Soda-slag / Incinerator-slag
Lead and Lead-alloys BERZELIUS
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Primary Smelter
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BERZELIUS STOLBERG GmbH
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BERZELIUS STOLBERG Smelter Area
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BERZELIUS STOLBERG GmbH
Primary Lead Smelter with QSL-Technology
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BERZELIUS STOLBERG GmbH - QSL Process o
a
4+ N
Fluxes Concentrates > p
e.g. Sand + Secondaries = E
Iron e.g. Paste m
Calcium Sulfate Lead sulfate
Oxygen 1
I
| QSL - Reactor Off gas Sulfuric Acid
Coal Dust
v
Slag Lead Bullion Steam
Electric Energy

v

Refinery

| ] !
Silver Lead + coppermate] BERZELIUS
Alloys

Raw Material Storage Hall
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Raw Material Storage - inside

BERZELIUS

sSninN3azy3a

Raw Material Storage Hall - inside
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QSL Building
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QSL Building
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Charging System to the QSL Reactor
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QSL Reactor with Cooling Elements
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QSL Reactor with Cooling Elements
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Sulfuric Acid plant
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Air Pollution Control
S02 - Emission QSL Plant (Development 1985 — 2007)
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Source: Berzelius Metall GmbH
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Source: Berzelius Metall GmbH
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BERZELIUS LOGISTIC SERVICE GmbH
(BLS)
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BERZELIUS Logistik Service GmbH

ERV#
v e
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BERZELIUS Logistik Service GmbH

Nationwide collection- and treatment system for automotive,
industrial- and portable batteries; founded in 2007

ERV- Regensburg + RBS- Gelsenkirchen/ PBS- Kornwestheim/
Freiberg/ Collector Collector/ Treatment Collector

Economic Operator - Collection and Treatment § 8 (RL2006/66/EG, Battery Directive)

* 45 employees

* 25 trucks

* Waste management facilities

¢ Quality management system EN DIN ISO 9001ff, etc.

* Environmental System EMAS and EN DIN ISO 14001ff
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Core Competence of BLS
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A Closed Product Cycle
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used batteries,
metallic wastes (lead, tin)
solids - pastes - dusts

PRODUCTION

DISPOSAL
WASTES r 1 o

Lead accumulator industry

Chem?cal incusty PRODUCT Consultations and ESE.|
RS CYGLE ’
Automotive industry MRU
REFEEDING TO THE L J TREATMENT

PRODUCT CYCLE ERERion of AND DISPOSAL

lead
lead alloys
PP compounds

\A

BBH | BSB*

MRU |
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Proportional Share of Secondary Lead production [
Western World (1970 — 2005) A
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Source: CRU Lead Quarterly, Industry and Market Outlook — February 2008
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Lead Consumption/Production
Western World and Secondary Production (1960 — 2007)
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2.000 +
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1960 [ 1970 [ 1980 [ 1990 [ 1991 [ 1992 [ 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 [2000 [2001 | 2002 [ 2003 [ 2004 | 2005 | 2006 [ 2007 |
= West. World 2509 | 3696 | 4129 | 4511| 4478 | 4578 | 4524 | 4581 | 4788 | 4790 ( 4972 | 4911 | 4946 | 5102 | 4944 | 4922 | 4770 | 4596 | 4744 | 4763 | 4831
C— Secondary 930 | 1320 1793 | 2594 | 2542 | 2547 | 2493 | 2603 | 2818 | 2882 | 2985 | 2993 | 3020 | 3197 | 3167 | 3261 | 3262 | 3332 3400 | 3465 | 3850
| = Usage West. World | 2523 | 3576 | 4038 | 4535 | 4474 | 4507 | 4603 | 4897 | 5117 | 5212 | 5280 | 5264 | 5405 | 5610 | 5431 | 5323 | 5287 | 5410 | 5452 | 5454 | 5378

Source: CRU Lead Quarterly, Industry and Market Outlook — February 2008
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14.000 . b m
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12.000
10.000
8.000
6.000
4.000
2.000
01 2005 2008 2010 2015 2020
O other consumption 1702 1712 1798 1682 1626
O Ind. Batteries 2220 2991 3393 4259 5067
@ SLI OEM 719 792 860 1033 1243
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Lead Acid Battery Recycling
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BERZELIUS Metall GmbH-Group
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