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PRIMARY SMELTER

Treatment of concentrates

QSL-Technology

Production:      

140,000 t lead; 

320,000 kg silver;

100,000 t sulphuric acid

BERZELIUS Metall GmbH - Smelters

SECONDARY SMELTER

Battery- and  Polypropylene-Recycling

Production: 41,500 t  lead; 
33,000 t  polypropylene

SECONDARY 
SMELTER  
Battery-Recycling

Incinerator Plant

Production:55,000 t lead, 
Waste Incinerator:18,200 
t of hazardous waste

Berlin

München

Hamburg

ROLAND Batterieservice GmbH

Gelsenkirchen

BERZELIUS Logistik Service GmbH – Battery
Collectors

POPP Batterieservice 
GmbH

Kornwestheim 

ERV Voggenthaler GmbH 

Regensburg und Freiberg

Berlin

Hamburg

München
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Berzelius Metall

Input: • Lead Concentrates
• Leach Residues

from Zinc Industry
• Battery Paste 

SECONDARY SMELTER PRIMARY SMELTER

Output:

• Battery Scrap
• Scrap Lead
• Production

Rejects

• Lead
• Polypropylene
• Battery Paste
• Tin Alloys

• Lead
• Silver
• Sulphuric Acid
• Cu Matte

Integrated Lead Recycling

Rotary Furnaces
Paste

MRU Paste and Grids
Breaker

BSB

Paste

Waste

BBH Stolberg

Polypropylene

QSL Reactor

Sulphuric Acid Plant
Silver Plant

Rotary Furnaces

Primary Smelter

Secondary Smelters

BSB Braubach

Desulfurised Paste

Waste Incinerator

MRU Freiberg

Polypropylene Recycling

Desulfurisation MRU

Lead Acid

Battery

Scraps

Automotive 
Industry 

Battery

Seculene®

Electricity

Slag

NA2 SO4

Lead

Sulphuric Acid

Silver

Copper matte
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Overview
Secondary Smelters

Here it starts…
Raw materials are scrap lead-acid battery and other lead-containing materials
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Battery Scrap Deliveries

Schematic Production Flow Sheet

BREAKER PLANT FURNACE PLANT REFINERY PLANT
Paste

Grids
Bullion
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Breaker BSB Plant

B
atteries

(100 %
)

STORAGE BREAKER SIEVING DRUM SEPARATION

Acid (10,5%)

WASHING

Paste (55%)
Grids, 
Poles
(26%)

Plastic
Waste 
(3,5%)

Polypropylene-
chips (5 %)

Breaker MRU plant
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Insight into Breaker BSB Plant

Modern Process Control Systems
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Wet Desulfurisation

Wet Desulfurisation

PbSO4 + 2NaOH
=>PbO + Na2SO4 + H2O

H2SO4 + 2NaOH
=> Na2SO4 + H2O
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Reduction

SHORT ROTARY FURNACE Bullion (70%)

Slag (30%)

Grids
(30%)

Paste 
(10%)

Other
Materials 

(46%)

Fluxes
(14%)

Reduction step: main reactions

PbO + C = Pb + CO

PbO + CO = Pb + CO2

PbO + Fe =  Pb + FeO

PbS + Fe = Pb + FeS

Formation of lead-copper-matte (Cu2S; PbS; 
FeS)
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BSB Furnaces

Raw Lead (Bullion)
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Refinery

Dedrossing / 
decoppering

Alloying / CastingSofteningDetinning

Dedossed bullion

Lead alloys

B
ullion

Refining steps

First step / First dedrossing:

Segregation with falling temperature (550°C down 
to 360°C) of NiS, CuS, PbS, PbO

Second step / Decopperizing (360°C):

Cu + S = CuS

Pb + S = PbS

PbS + 2 Cu = Pb + Cu2S
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Refining steps

Third step / Detinning (550°C):

2 Pb + O2= 2 PbO

Sn + PbO = SnO

2 SnO + O2 = 2 SnO2

Final detinning with NH4Cl 

Sn + 2 NH4Cl = SnCl2 + 2 NH3+ H2

Fourth step / Removal of antimony (600 - 650°C):

Pb + O2 = 2 PbO

4 Sb + 5 O2 = 2 Sb2O5

Fifth step: Final de-oxidation with pet
coke and alloying

Sixth step: Casting

Refining steps
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Refinery

Casting
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Casting Machine

Lead Alloys
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BSB Recycling GmbH

Secondary Lead Smelter with PP-Recycling

BSB Recycling GmbH

ANNUAL PRODUCTION (approx.):

20,500 tonnes lead (bars, slabs for rolling)
17,000 tonnes lead bullion
44,000 tonnes of paste
1,000 tonnes tin alloys

40,000 tonnes Seculene® PP
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BSB Recycling GmbH

Bullion

Paste Grids

PP- Chips

PP product
SECULENE

Batteries

Paste
Gypsum

Slag
Additives

Soft lead, hard lead
Lead alloys etc.

Refinery

Short Rotary Furnace

Breaker

Milling Plant

Compounding
Additives

QSL
BBH

Lead Scraps

Residues

Development of PP-Recycling

Automotive-
industry

Extruder Shredder

Injection
moulding

Sortation of
bumpers

Grinding-
plant

Bumpers etc.

Bumpers out of
PP/EPDM

Chips
Grinded material

Seculene® PP

Fender liner
cable channels,
filterbodies...

PP from
external partners

PP Chips from
Secondary Smelters
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Flow Sheet PP-Recovery

BREAKER PLANT MILLING PLANT EXTRUDER PLANT
PP-Chips

PP interm. chips

PP/EPDM interm. ch

B
atteries

PP-C
hips

M
aster batch

Paste

G
rids

Plastic
w

aste

Seculene
PP

Acid

Seculene® PP
35.000 t/a

PP/EPD
M

-C
hips

O
therM

aterial

PP/EPD
M

 interm
. ch.

PP interm
. chips

Fillers

Stabilizers

Milling Plant
Polypropylene-
Chips(100 %

)

Wet cutting
mill

Washing
trays

Centrifuge
Drying Cyclone Washed and milled

PP-Granulate97,6%98,1%99,3%

Metallics 
(0,7%)

Plastic, 
Wood 
(1,2%)

Wood, 
Rubber 
(0,5%)

Milling
Dust

(0,1%)
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Input material for production of compounds

raw granulated

Seculene-Production
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Compounding Process

Seculene® PP

Washed and milled
PP-Granulate and additives

Double screw
extruder Molten mass filter

Granulator

Drying

Seculene Production
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Raw material for the Compounding
PP granules

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

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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Muldenhütten Recycling und Umwelttechnik 
GmbH (MRU)
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Muldenhütten Recycling und Umwelttechnik 

ANNUAL PRODUCTION (approx.):
55,000 tonnes lead/lead alloys
5,000 tonnes sodium sulphate
3,000 tonnes PP-chips
plus paste

Exploitation of 20,000 tonnes hazardous
wastes in the incinerator plant

Secondary lead smelter with integrated
incinerator for hazardous wastes

Muldenhütten Recycling und Umwelttechnik

Bullion

Paste Grids

PP chips

Paste

Sodium Sulfate

Slag

Soft lead
Lead Alloys etc.

Refinery

Short Rotary Furnace

Breaker +
Desulfurisation

Milling
BSB

QSL
BBH

Plastic residues Incinerator Steam

Batteries

Residues
Additives
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Used Lead-acid batteries

Breaking

Separation

De-sulfurization

Crystallization

Lead and Lead-alloys

Smelting

Refining

Alloying

Casting

Bundling

Hazardous wastes

Incineration

Waste-water
treatment

Waste-water

Polypropylen

Na2SO4

Metallics

Paste
Lead-scrap

Oxides, Ashes

Sewage

Bullion

Fluedust

Steam

NaSO4

Products: Lead and Lead-alloys

By-products: Polypropylen,Sodiumsulfat

Wastes:    Soda-slag / Incinerator-slag

Separators

Drosses

Fluedust

Silika-slag

SludgeSoda-slag

Flowsheet MRU

Natural gas / 
liquid wastes Waste to Rotary 

Kiln

Measurement
for exhaust

gas emission

Steam/
Condensate

Wastewater

Dust

Slag

Filter Chimney

Fluid-bed-
reactor

Adsorbens

Air

Scrubber

NaOH

Feedwater

Electric filter

Steam

Waste-heat boiler

NBK

Bunker with crane

Rotary Kiln

Hopper

Tanks for liquid wastes

Gas

Turbine

X

Incinerator Plant
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Primary Smelter

BERZELIUS STOLBERG GmbH
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BERZELIUS STOLBERG Smelter Area

BERZELIUS STOLBERG GmbH

ANNUAL PRODUCTION (approx.):

150,000 tonnes lead/lead alloys

100,000 tonnes sulphuric acid

60,000 tonnes BERZELIT

6,000 tonnes copper/lead matte

300 tonnes silver

Primary Lead Smelter with QSL-Technology
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BERZELIUS STOLBERG GmbH - QSL Process
Concentrates
+ Secondaries

e.g. Paste
Lead sulfate

Oxygen

QSL - Reactor

Lead Bullion

Refinery

Lead +
Alloys

Slag

Fluxes
e.g. Sand

Iron
Calcium Sulfate

Coal Dust

Silver Copper matte

Off gas Sulfuric Acid

Steam
Electric Energy

Raw Material Storage Hall
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Raw Material Storage - inside

Raw Material Storage Hall - inside
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QSL Building

QSL Building
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Charging System to the QSL Reactor

QSL Reactor with Cooling Elements
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QSL Reactor with Cooling Elements

Sulfuric Acid plant
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Air Pollution Control
SO2 – Emission QSL Plant (Development 1985 – 2007)
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Air Pollution Control
Lead - Immission and Production (1990 – 2006)
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BERZELIUS LOGISTIC SERVICE GmbH 
(BLS)

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

ERV- Regensburg +
Freiberg/ Collector
ERV- Regensburg +
Freiberg/ Collector

RBS- Gelsenkirchen/
Collector/ Treatment
RBS- Gelsenkirchen/
Collector/ Treatment

PBS- Kornwestheim/
Collector
PBS- Kornwestheim/
Collector

• 45 employees
• 25 trucks
• Waste management facilities
• Quality management system EN DIN ISO 9001ff, etc.
• Environmental System EMAS and EN DIN ISO 14001ff

BERZELIUS Logistik Service GmbH
Nationwide collection- and treatment system for automotive, 

industrial- and portable batteries; founded in 2007

Core Competence of BLS

Collection, transport, storage, treatment of car- and 
industrial batteries:

Lead batteries, Ni-Cd batteries, Alkali-
batteries and electrolytes collected separated

• Container Management

• Dismantling of industrial batteries 

• Consulting work in all logistic related questions 
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A Closed Product Cycle

PRODUCT 
CYCLE

PRODUCTION 
WASTES

DISPOSAL

TREATMENT
AND DISPOSAL

REFEEDING TO THE
PRODUCT CYCLE

Consultations and 
Acquisition

Lead accumulator industry

Chemical industry

Electrical Industry

Tin processing industry

Automotive industry

used batteries,
metallic wastes (lead, tin)

solids - pastes - dusts

Production of 
lead

lead alloys
PP compounds

Proportional Share of Secondary Lead Production 
Western World (1970 – 2005)
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Lead Consumption/Production 
Western World and Secondary Production (1960 – 2007)
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CRU Forecast 
for Increase of Lead Consumption (2005 – 2020)
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Possible Development
of Lead Production (2005 – 2020) 
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Battery Quantities delivered
for Recycling in 2007 
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Lead Acid Battery Recycling
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BERZELIUS Metall GmbH-Group

Recycling network of 1 primary- and 2 secondary-
lead smelters, 1 incinerator plant and 3 collecting companies

• Nationwide biggest collector of car - and Industrial batteries
• Leader in treatment and recycling of lead acid Batteries
• State-of-the-art technologies
• 420 employees in Germany 
• 5 of 6 companies are waste management facilities
• Quality management according to EN DIN ISO 9001ff, etc.
• Environmental management EMAS and EN DIN ISO 14001ff. 
• Works safety certification OHSAS 18001.


