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Sustainable with ESM and Profits

Environmentally Sound Management:

A Protection of:
V human health & the environment
A Advocates-ii nt egr ated Life

V control at every stage of manufacturing 1
use-recyclingordi sposal éée




Closed Loop

Batteries are
delivered to
the retailers

ULAB are recycled
& components used
to produce LAB

ULAB are collected New batteries

and delivered to are sold &
the recycler ULAB returned



The ESM of ULAB
Key Steps:

1. ULAB Collection, Packaging & Transport
2. Drain the acid and treat it for disposal

3. Separate the organic and non-organics
4. Smelt the Pb grids, terminals and paste
5. Refine the Pb bullion
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The ESM of ULAB

Current Technoloqgies Used to Recycle ULAB

X Rotary Furnace
X Blast Furnace




The ESM of ULAB

Current Technoloqgies Used to Recycle ULAB

X Rotary Furnace

x Blast Furnace

X Ausmelt / IsaSmelt
X Bottom Blown




The ESM of ULAB

Key Steps in ULAB Recovery and Recycling

1. ULAB Collection, Packaging & Transport
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ULAB Packaging

ULAB Sorted by Size S M.




ULAB Unsorted & No Packaging

Central America






ULAB Packaging

UN Certified



ULAB Packaging

Grupo 1
96 Unidades
| ‘112 Unidades
[ el

Shrink Wrapped and Banded



ULAB Transportation

TRANSPORTE DE
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Dedicated Truck with Decals s



The ESM of ULAB

Key Steps in ULAB Recovery and Recycling

1. ULAB Collection, Packaging & Transport
2. Drain the acid & treat for disposal/reuse




Untreated Effluent

Damanganga River



Electrolyte Containment




Electrolyte Refurbishment
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Electrolyte Refurbishment




Electrolyte Neutralization




Electrolyte Neutralization

Chemical Equations for Acid Neutralization

H,SO, + 2NaOH = Na,SO, + 2H,0




Electrolyte Neutralization

Chemical Equations for Acid Neutralization
H,S0, + 2NaOH = Na,S0O, + 2H,0
H,S0,+ Na2C03 = Na,S0O,+ H,0 + CO,




Electrolyte Neutralization

Chemical Equations for Acid Neutralization

H,SO, + 2NaOH = Na,SO, + 2H,0
H,SO, + Na,CO, = Na,SO, + H,0 + CO,
H,SO, + Ca(OH), = CaS0,.2 H,0 é .
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Gypsum Production




Gypsum Production

Pb Metals I Costa Rica m




Gypsum Production




Gypsum Production
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Gypsum Production

Gypsum Wall Boarding @



The ESM of ULAB

Key Steps in ULAB Recovery and Recycling

1. ULAB Collection, Packaging & Transport
2. Drain the acid & treat for disposal/reuse
3. Separate the organic and non-organics
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Dioxins and Furans
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Dioxins and Furans



Battery Breaker




Battery_ Breaker

Pb Metals 1T Costa Rica @



Battery Breaker




Battery Saw




Battery Saw




Battery Saw




Sulfur Dioxide Emissions

SO, 1 ContnButes to Acid Rain @



De-Sulfurization




Paste De-Sulfurization

Three Options:

A Before Smelting
A During Smelting
A After Smelting
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Paste De-Sulfurization

Three Options:

A(Before Smelting
A During Smelting

A After Smelting




Paste De-Sulfurization

Two Options: 1

PbSO, + Na,CO, PbCO, + Na,SO,

Lead + Sodium Lead + Sodium
Sulfate Carbonate Carbonate Sulfate

Other compounds: Pb,;(CO,),(OH),, NaPb,(CO,),OH
[©




Paste De-Sulfurization

Two Options: 1

PbSO, + Na,CO, PbCO, +

Lead + Sodium Lead +
Sulfate Carbonate Carbonate

Paper Production: 1883 - Carl Dahl - Kraft Process

RS




Paste De-Sulfurization

Kraft Paper Making Process :



Paste De-ulfurization

Kraft Paper Making Process @



Paste De-Sulfurization

Kraft Paper Making Process :



Paste De-Sulfurization

Two Options: 2

PbSO, + (NH,),CO, = PbCO, + (NH,),SO,

Lead + Ammonium = Lead + Ammonium
Sulfate Carbonate Carbonate Sulfate




Paste De-Sulfurization

g\

Sulphate of

Two Options: 2

PbSO4 + (NH4)2C03 = PbCO3 T Ammonia
Lead + Ammonium = Lead + S
Sulfate Carbonate Carbonatejiesses
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The ESM of ULAB

Key Steps in ULAB Recovery and Recycling
1. ULAB Collection, Packaging & Transport
2. Drain the acid & treat for disposal/reuse
3. Separate the organic and non-organics
4. Smelt the Pb grids, terminals and paste




Rotary Furnace



Rotary Furnace

Pb Metals T Costa Rica @



Rotary Furnace



Rotary Furnace I Centre Tap
~~ Tap hole
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Rotary Furnace 1 Centre Tap



Rotary Furnace 1 Centre Tap

§
¥
i
lq' ~ \
, 3
L &
N\
N\
P

EcoGlobal i The Philippines © '



Rotary Furnace 1 Centre Tap
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Rotary Furnace 1 Front Tap



Rotary Furnace | Front Tap




Rotary Furnace 1 Front Tap



Rotary Furnace I Rear Burner
Tapruﬂe\
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Rotary Reverbatory i Rear Burner
Tapruﬂe\lQ§

Burner



Tilting Rotary Furnace
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Tilting Rotary Furnace
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Paste De-Sulfurization

Three Options:

A Before Smelting
ACDuring Smelting
A After Smelting




Rotary Furnace

Metallurgical Equations for the capture of Sulfur:

PbSO, + C- PbS+CO,

q



Rotary Furnace

Metallurgical Equations for the capture of Sulfur:

PbSO, + C- PbS+CO,

PbS + Fe- Pb +FeS




Rotary Furnace

Metallurgical Equations for the capture of Sulfur:

PbSO,+C- PbS +CO,
PbS + Fe- Pb +FeS

PbSO, + Na,CO;+Fe+C- Pb+ F&8S.Na,So0 + CO




Rotary Furnace

Metallurgical Equations for the capture of Sulfur:

PbSO,+C- PbS +CO,
PbS + Fe- Pb +FeS

PbSO, + Na,CO;+Fe+C- Pb+ F&8S.Na,So0 + CO

Erdite Slag with the formula NaFeS,




Rotary Furnace

Metallurqgical Equations for the Production of Lead:
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Rotary Furnace

Metallurqgical Equations for the Production of Lead:

PbO, + Heat + C- PbO (315°% + CO




Rotary Furnace

Metallurqgical Equations for the Production of Lead:

PbO, + Heat + C- PbO (315°% + CO

PbO + CO- Pb + CO,

2PbO+C- Pb+CO




Rotary Furnace

Metallurgical Equations - Sulfur Dioxide Production

PbSO, + Heat + C- PbO + CO + SO,
PbO + CO- Pb +CO,

2PbO+C- Pb+CO




Paste De-Sulfurization

Three Options:
A Before Smelting

A During Smelting

K_ After Smelting




Paste De-Sulfurization
To Atmosphereé
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| Sodium/Calcium
Carbonate feed




Flue Gas De-Sulfurization

Two Options:
2CaCO; + 2SO, + O,

2CaSO, + 2CO,

Calcium + Sulfur + Oxygen = Calcium + Carbon
Carbonate Dioxide Sulfate Dioxide
2Na,CO; + 2SO, + O, = 2Na,SO, + 2CO,
Sodium + Sulfur + Oxygen = Sodium + Carbon

Dioxide

Carbonate Dioxide Sulfate




Flue Gas De Sulfurlzatlon
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Paste De-Sulfurization

Three Options: Preferences

A Before Smelting

A During Smelting
A After Smelting




Paste De-Sulfurization

Three Options: Preferences

A Before Smeltinc
ACDuring Smelting

A After Smelting




Ventilation and Baghouse




Ventilation and Baghouse

A lack of effective ventilation causes:
x High levels of Occupational Exposure
x High levels of Lead dust emissions
X Site and location contamination
X Loss of recycling material

q




Ventllatlon and Baghouse




Ventilation and Baghouse




Ventilation and Baghouse

Bl e - Rear
: ventilation
] L] | : hOOd

Front
ventilation
hood

Rotary Furnace Ventilation:"



Ventilation and Baghouse

Rotary Furnace Ventilatiom



Ventilation and Baghouse

Front | (il | } —__ Rear
ventilation S IR | - 4 | } ilation

F?otary Furnace Ventllatlon @



Ventilation and Baghouse

otary Furnace Ventilation:



Ventilation and Baghouse
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Ventilation and Baghouse




Ventilation and Baghouse




Ventilation and Baghouse




Ventilation and Baghouse W
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Ventilation and Baghouse W
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Ventilation and Baghouse




Furnace Slag




