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The information in this webinar is provided for guidance only and as is
without warranty of any kind, either express or implied, including but not
limited to the implied warranties of merchantabillity, fithess for a particular
purpose or non-infringement. Information in this document may include
Information not appropriate to specific configurations, or information which
has not been updated. Metso Outotec has the right to make changes in the
document without notice. Not all products or services are available in all
countries. In no event shall Metso Outotec be liable for any damages.
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Agenda

 Practicalities

* Introduction and background
« Key questions

e SuMmary

* Q&A
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Practicalities

* Our webinar runs for one hour

« 40 minutes of presentation

e 20 minutes of Q&A
* Questions can be asked by typing in the chatbox
 All questions will be answered at the end of the

presentation in the Q&A session

If we run out of time during Q&A, we will answer any
guestions post-event.

A link to the webinar recording will be available on
https://www.mogroup.com/events/

Slides of the presentation are available for download
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How to ask questions?

Investing into a new
e-Scrap smelter —
factors to consider

O

Metso:Outotec

Questions

Open the chat box

Download the webinar

slides

Type your questions

e staff a question o <+ here

'« Submit your questions
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Presenters

Lauri Narhi, Head of Sales, BL Smelting
— Background in stainless steel and ferroalloys
— With Metso Outotec 2005-2008 and since 2012 in various roles

Stephen Hughes, Manager Sales, TSL Smelting
— 8 years copper smelter operations

— 24 years with Ausmelt/Metso Outotec in process engineering, project management and
sales

Hannes Homgren, Technology Manager Precious Metals & Kaldo
— 10 years copper smelter experience with primary and secondary operations

— 3 years with Metso Outotec in process engineering
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Introduction

* Metso Outotec Is the frontrunner in
sustainable technologies and e-scrap is a
good example

« E-scrap generation grows and provides an
Interesting raw material source

* Metso Outotec eScrap solution:
* Full product portfolio
* R&D facilities for optimization
» Based on references and experience

Metso:Outotec
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Bac kground Two webinar series about E-scrap:

Outotec

Investing into a new e-scrap smelter — factors to consider

) ) June 10th at 9 am (9:00) EET Helsinki / June 10th at 6 am (18:00) EET Helsinki
E-scrap — Turning waste into gold

Online webinar
Stephen Hughes, Jan Stal

Feasibility

Webinar series in 2020

WEEE generated by region (Mt)

+16%
55 1 +
50
45 1 Africa
40 4 . . . . .
35 | ::‘S"’t::;'”u;pe Metallurgy, key challenges and technical solutions in e-scrap
30 1 Latin America & Carrebean smelﬁ ng
25 1 I USA & Canada
20 1 Westem Europe and Others June 17th at 9 am (9:00) EET Helsinki / June 17th at 6 pm (18:00) EET Helsinki
. I RERRR
o BN
5 |
: Flowsheet development
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Market demand
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Commercial feasibility of smelting e-scrap

Contained Metal Values (USD per t feed)

Fast growing feed supply — “Urban Mining” . —
« Growth in generation rates e

» Legislative requirements s _
* Higher coIIe_ctlon efﬁmenqes = m W
« Local sourcing opportunities cucen

E-Scrap | Low E-Scrap (High Cu Scrap
Grade) Grade)

HCu HAuU EmAz mPd Pt mNi BZn HFb E5n

E-scrap potentially high margin material
« Higher treatment charges
* Free metal opportunities
« Higher penalties

« Green metal premiums I
- ]
CuConc E-Scrap (Low Grade]  E-Scrap (High Grade) Cu Scrap
W Margin
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Commercial feasibility (cont.)

Key project drivers
Access to sufficient raw material base
Types of raw materials (margin mix)
Higher margin materials, more difficult to treat,
higher capex/opex
Impact on economics

Each project opportunity needs to be assessed on its
own specific circumstances

Importance of high quality initial market assessment and
technical study work

Metso:Outotec
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Small scale eScrap smelter feasibility

* Reduce the number of process steps
» Focus on products with highest margins
« High value material raw material mix

« ~10 000 t/year

—e -
-

Dry gas cleaning
Wet gas cleninng

Ul |,

* AU and PG MS fOCUS (>1OO g/t) E-scrap smelting ,;;r-_,:n.;ﬁ{p_ Waste water treatment
T T T I{D ednea water
» Low value material raw material mix of |k Water bleed ‘ ”  Cleaned vate
~30 000 t/year Cusscrap L
° _ Smelting sla
Cost to process e-scrap approx. 200 g slag -
EUR/tonne s oo >
Black copper or Blister copper
* Process equipment CAPEX approx. 35 pm—————— y—
MEUR : Copper I&f:tigljngii :
s . . i T ﬂl 1 Copper product
» Local market conditions crucial for feasi ! Il[l: J T —— >
blllt | =1 1 pm Refining :
y | I Ay
I 1 =25 PM Products
I PM sludge . JF“‘ -
: R
[ B A ;
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Integrated primary and e-scrap smelter n

Increase flexibility of smelter to optimise Cu concentrate

raw material su yI base P ' 30-100 ktpa feed
PPY materials:

Enabl_e treatment of higher margin ’ﬁ' = e e-scrap + purchased and

materials and in plant secondaries el et aina TN in-plant secondaries

[T ETEE

Leverage off existing site infrastructure
. Matte from primary smelter
and operational know-how ' p”
Convertering

Utilise existing copper stream to absorb

Wet gas cleaning Dry gas cleaning

|

Black-Cu or raw-Cu — l, .
‘ Slime to primary smelter or Kaldo

impurities

Impurity management
needs proper consideration and attention

Investments also needed in development
of feed supply network, sampling and
feed preparation equipment

Separate line producing

black or raw copper to
existing converters

aa Cathode copper
A j
T e—-

mernery ’ Outotec

I Anode slime to PMR plant
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Technology selection for e-scrap smelting

Ausmelt TSL

Metso:Outotec

Continuous /

Batch Batch / Campaign

Complex raw materials
(Size, quality, impurities)

Campaign life Simpler furnace

Customer
preference

Higher capacity

Lower capacity

Kaldo TBRC

10 June, 2021 RESTRICTED 18
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Combined flowsheet for large scale - Best of both

worlds

Ausmelt

High org. e-scrap mix

Granulated slag

Low org. e-scrap mix

Black copper

Converter Kaldo High grade Cu-scrap

|
[ ——
Anode Furnace Anode copper

Raw copper

Circulated slag

=

Electrorefining plant

(=

Cathode copper
e ———

Nickel sulfate

T o,
LuTalEs

Converting slag Copper nickel alloy Anode slime

Kaldo slag cleaner 1 Kaldo slag cleaner 2
-

Lead tin alloy

Metso:Outotec
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v

Gold bar

v

Palladium sponge
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Environmental factors to consider

The Challenge:

Many harmful impurities:
* Metal fumes

* Dioxins

« NOX

« Halides

* Mercury
* Lead

Metso:Outotec
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eScrap smelter gas cleaning

The solution:

= Metso Outotec optimizes gas cleaning
iIntegrated with smelting

= Combined Wet/Dry gas cleaning:
Minimize/avoid formation of dioxin
 Halide removal

 Dust control

« Mercury and NOx removal

Metso:Outotec
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Minimizing waste Is key
Waste minimization: §5§§§i ;

Bi-products (Lead and Tin)

Waste-water treatment

| A57ed0% AT
5 . 131e+01
© 1.05e+01
Bt
2.62e+00
0.00e+00

Zero-liquid discharge

Slag applications
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Can you utilize the slag ?

 Aim for zero waste

 Slag can be used in certain applications e.g. grit
blasting, cement additive and construction
aggregate. However, composition and properties
must be checked and suitable.

* Integrated smelter vs stand alone

 Slag cleaning as opportunity
* maximise recovery of copper and PM'’s
* to recover tin and lead
« iImproves utilization possibilities

Metso:Outotec
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Project phases and how Metso Outotec can support

Conceptual study

Upgrade

Customer
EE S

Feasibility study :
Ta HSC Sim Model

I s 5%

e

Optimization l

Advisory Services @
Engineering

EPS package

Metso:Outotec 10 June, 2021 RESTRICTED
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Summary

The feasibility depends on multiple factors - raw
material availability and quality is critical

Sustainable long term operation requires proper
care for the environment

Metso Outotec has the knowhow and capabilties to
support the whole lifecycle of a plant

Please join our next Webinar on June 17th

Metso:Outotec 10 June, 2021
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How to ask questions?

Questions
Open the chat box
- Download the webinar
slides
Investing into a new
e-Scrap smelter —
factors to consider
O
— Type your questions
€ staiT a question - — here
| '« Submit your questions
Metso:Outotec 30



Join our second eScrap webinar:

key challenges and technical solutions in e-scrap smelting

Metallurgy, §
key challenges 38
and technical
solutions in
e-scrap

smelting ﬂ
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http://bit.ly/MetsoOutotec_escrapwebinar2_session1
http://bit.ly/MetsoOutotec_escrapwebinar2_session2

Partner for
positive change

Contacts:

lauri.narhi@mogroup.com
Stephen.hughes@mogroup.com
Hannes.Holmgren@mogroup.com

OO0 nogroupcom

Metso:Outotec


http://www.mogroup.com/
http://www.facebook.com/metsooutotec
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