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recycling for a green future

COMBINED COMPETENCE UNDER ONE ROOF

ILTEC Technology

A new formula for furnace safety
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Key to Mettop‘s position as an expert partner is the open-minded, creative spirit of our team. We develop innovations in cooperation with renowned
institutes and universities and especially with YOU! This interaction with third parties constantly provides new dynamics and fresh inspiration.
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recyeling for a green future

History and Timeline

P l E R E R Konzern

gesellschaft mbH B

Patent registration

Patent registration ILTEC Pierer
METTOP-BRX s
Technology for water free Konzerngesellschaft AG
Technology for .
o cooling gets part of the company
tankhouse optimization
2007 2009 2015

2005 2014 2013 2019
Founding of Mettop by Founding of First industrial Mettop becomes
Iris and Andreas UrbanGold for scale plant for E- shareholder of Welding
Filzwieser and Stefan Copper waste recycling Copper in Spain
Wallner Recycling

mellop (x) UrbanGole WeCo
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Overview Products and Services
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Non-ferrous Refractories non- E-waste recycling Tankhouse ILTEC for vessel ;

metals units ferrous UrbanGold technology cooling o
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Products: Products: Products: Products: Products: ri

& PolyCONVERT® @ 3DEngineering+ 4 Process ¢ METTOP-BRX® @ [L-B2001© -§

q . " Icademy

& PolyREFINE supply IR Technology & lonic Liquid D

@ HENR|® ¢ CFD modeling ¢ UGCompact ¢ Cathode spacers Technology for ;;

@  Gos Pureing S HT-calculations ¢ UGFlex & Complete vessel cooling —

as Purging dystems P U@ Clacsic Tankhouse PO g

EXP-calculations urnace integrity o

¢ Coolers Market Studies optimization <
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_l ro Overall Process & Technology Consulting m S
TGS \cademy Field Studies & Trainings m“KNNTD‘gVG%EBgTER \cademy

Process and 3D Plant Engineering
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Fatal accidents caused by water
coming into contact with liquid
metal happen every year

> 200 incidents reported over
past years

Water + liquid metal = 1700
times volume expansion plus

potential oxyhydrogen reaction




ILTEC Technology mellop

Re-defining safety

@ Cooling with IL-B2001 @ Water cooling

Often

e Accidents occur

Possibe

* When water is replaced by IL-B2001->
explosion free environment

Seldom

* Likelihood of incident comparable

©

o
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Unlikely

* Conseguences minimized

Negligible

Insignificant Minor Significant Major Severe

Consequences
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ILTEC Technology mellop

Characteristics of new cooling medium

NN\ 4

€ No explosive reaction at contact with liquid metal

€ Not harmful or toxic even when decomposed — tested at
proionic and at Montanuniversitat Leoben; REACH registered

Non corrosive - chlorine free; production procedure —
production route patented by Proionic ; no restrictions for
metal body and seals (EXEPTION: Viton sealing)

Sufficient cooling due to sufficient heat removal — proven at
FH Wels and at our reference plants

No altering or change in behaviour - if there is no contact
with hydrogen or water



ILTEC Technology

Characteristics of new cooling medium

Operation temperature
Short term stability
Decomposition temperature

Minimum operation temperature

Crystallization temperature

Density P
Specific heat capacity Cp
Dynamic viscosity n
Electrical conductivity K

Q [W] = 1in [m/s]
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ILTEC Technology mellop

Hardware

€ Tank filled with IL-B2001, freeboard purged with
nitrogen to prevent hydration

€ Two identical pumps (one for standby)

€ Two heat exchangers connected with secondary
cooling circuit (one for standby)

€ Measurement of temperature, flow, pressure and
differential pressure

Reference system as installed at Arcelor Mittal Germany
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ILTEC Technology mellop
Possible applications of ILTEC-Technology with IL-B2001

New coolin
Safety New processes Heat recovery
applications

& Replacing water with New cooling panels € New processes due € Example: ER systems
IL-B2001 & Examples: to ILTEC for E.AF, BOF, CC, SAF,
& Examples: sidewall underbath cooling, ¢ Example: HENRI cooling systems
cooling, tap holes instruments, lances, reactor for e-waste
tuyers, PS-converter, recycling
€ Reference: tap hole perm. electrode

AM in Bremen
€ Reference: Vessel

cooling at Nyrstar
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ILTEC Technology

Possible applications of ILTEC-Technology with IL-B2001

Sidewall cooling - Tap blocks Runners
under-bath  / m .

Reactor cooling Offgas ducts

Lances
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ILTEC Technology

References of industrial scale use (as of October 2022)

Overall flow
capacity

Application Benefit Supply lines

Country Start Up

Guaranteeing higher temperature
inside the furnace for preventing 3 30 m3/h Norway January 2015
corrosion from sulfuric acid

Cooling of shaft part of plasma
furnace

Blast furnace tap hole Increasing safety 2 30 m3/h Germany October 2015

Increasing the lifetime of refractory Tests performed in

i 3

Test for cooling EAF bottom shell beneath bath level 2 20 m3/h Germany Summer 2017

Cooling of pipes of copper . .

coolers during the casting Increasing process §afety and improve 4 50 m3/h Spain January 2018
copper cooler quality

process

Cooling of con_nectlon flanges at Increjasmg process safety and prevent 5 15 m¥/h Austria June 2018

the RH degassing vessel warping

Side wall cooling in cyclone .Slde. wall cooling for improved lifetime 1 10 m3/h Denmark  Test in Summer 2019

furnace in highly stressed burner areas

Tap hole cooling at slag cleaning Increased safety 1 10 m3/h Germany  Test in Summer 2019

furnace

Lance cooling at TBRC converter For submerged oxygen blowing 1 10 m3/h Korea October 2020

ZnMg bath cooling Longer-campalhgns; temperature 3 40 m3/h Hungary Summer 2023
regulation of zinc bath

Sldewall.coollng of Mitsubishi Safe cooling of copper elements 12 100 m¥h South Korea March 2023

Converting Furnace below bath level
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ILTEC Technology mellop

Reference Arcelor Mittal, Bremen/Germany
In Qeration since October 2015
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€ Fully integrated in existing process control

EGINES

€ Increasing safety

€ No altering effects of ionic liquid




ILTEC Technology mellop

Reference Zinc Oxide Furnace -
. . . n8-8 1 |
H@yanger, Norway in operation since January 2015 M
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No corrosion of steel structure due to
selective cooling (180 °C)

€ Preventing of condensation of sulfuric acid

2

Significant increase vessel lifetime
AN TN

22



ILTEC Technology mellop

€ Test rig available allowing industrial scale tests at existing furnaces
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ILTEC Technology — Heat recovery mellop

Electro slag remelting process

Mould cooling done
with IL-B2001
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ILTEC Technology — TBRC lance mellop
ILTEC Test in December 2019/ permanent installation installed in October 2020

€ Lance cooling for more safety when lowering the TBRC lance closer to bath surface

€ Increased productivity when lowering lance (slag penetration)
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ILTEC Technology — Mitsubishi C Furnace

Installation March 2023

Dried ore/Coal Ji
Silica Sand/C-Slag —'t i l | Lanceo;\w ‘s ’ A Ls
Recycled Dust { AT S%nffO%rof oxygen)

l Lime Stone &
Exhaust gas v G- Slag H”
\ | (|

4 e

Electrode

\ Exhaust gas p !
' i
per Matte ' 11
1S .

Anode Scrap

C-Slag
> outlet

Blister
Copper

€ Converting furnace side wall cooling
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ILTEC Technology — Mitsubishi C Furnace

Installation March 2023

R4175 400
¢ 98260 Il
s il 11th ROW
& 10th ROW
T0Q —4175  F= HEd & =
o =1 P L] P s e son
— R4g55 T ] =
g || == 7th ROW o ang sy i =
& [ Fal7s Eo3aghl
m% —_— —rTT _j‘l
o 14 ==l sth ROW
X‘:g j CR-3; R 4025 |- 2050 mm)
= ol 3rd ROW
e _—l{l ) & ® £6-1; H2=115 mm
s Tl = 1st ROW CB-1; R 4055 [D= B110 mm )
i az 2 BL Y- - CE-1; H1=150 mm
R4055 Nl y - -
T80 ammy: (e CB-01; R 4175 (0= B350 mm) - -
R4175 1 3501 I ] 0] CB-0; HO=150 mm
,,.,,:f//:/ Area total
=t | Area IL-82001
€ Cooling elements below bath level are cooled with ILTEC
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ILTEC Technology — Mitsubishi C Furnace

Installation March 2023

. . istribution Uni
» Cooling elements below bath level are cooled with ?r T s | pistrbution Unit 1 01

............

4 ,E —% : i DiL1
e D210 Cirt, = D]Hﬁ\u;w] CB-2
i {{mewﬂ CB15, €516 \ D1L3 out
7 s %‘7
Water supply == o218inca 1t o} D1L5in CB-5, CB-6
ILTEC UNIT ) 4 CB-12, CB-13 \é D115 out
— El : D1L6in CB-7, CB-8
ILTEC UNIT l DiL6out
. . Main Rack ‘ C-Furnace
» Each line is flow, pressure and temperature — B e L

Water return
ILTEC UNIT

non-explosive I1L-B2001

/ Distribution Unit 2 D2

I D2 111 in CB-19, CB-20
e — b2 L11 ouf
D115 in CB5, CB-6 /: D210 CB-17, CB-18

D2 L10 out

controlled

: : Tgﬁ “ ....... , Biiiim,c&m,csrm
~ Heat load of each segment is calculated and N

Distribution Unit #1

regulated Inlet Supply line Cutlet return line

max. 9 m¥/h at 32 °C : r1|:.-"hal_3.3.f 'C average
G m*/h at 35 “C maximum

in outin out
G1—s| @ ] o @
. . . out
» Freeze line thickness can be predicted _ et return|
CB-0 @ | outin @ W at naximum

> Online furnace condition monitoring
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ILTEC Technology — Mitsubishi C Furnace

Installation March 2023

¥
P> 3
ILTEC System main parameters e
value unit
Individual supply lines (one to each| - L
distribution unit)
Max. pump capacity 100 m*/h
Heat exchanger capacity (2 times) 1000 kW
Mominal inlet temperature IL-B2001 40 °C
Calculated outlet temperature max. IL- gs °C
B2001
Piping dimension IL-B2001 circuit DN125/DN80/DN40
Tank volume 2 000 dm?
-l 1 o 2T B
RESTRICTED @ METTOP, WECO AND URBANGOLD GMBH 2023 — ALL RIGHTS RESERVED 29



New casting concept:
jonicLife EEA



Advanced coolers: ) UrbanGold

recyeling for a green future

Fundamental aspects

o A perfect bonding quality between the cooled copper pipe and the surrounding cast copper is essential for long term
durability and lifetime of copper coolers.

0 The perfect interface conducts the heat without loss and at the same time separates the tube from the casting so that
cracks initiated by possible thermal cycles in the exterior of the part are deflected from the tube. Therefore the perfect
interface is not considered a weld but has properties similar to a solder, braze or a mechanical shrink fit.
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ILTEC Technology — New Process WeCo mellop () UrbanGold

ionicLife cast ionicLife

g
ﬂ-;*‘.g" E

s == PN

metallurgical bond between the copper
tube and the high purity copper casting

4

best thermal conductivity and recyclability

4

tube and cooling element same expansion
coefficient
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Advanced coolers: UrbanGold

References

Slag Launder Customer A

Good reference lifetime: 8 months
Start of operation of the lonicLife cast cooler: June 2019 — still in
operation

Parameter
Final product weight 1584 [kg]

Circuit length 4100 [mm]
Number of circuits 3 -
Inclination of the tube 28° [°]
Casting duration 136 [s]
IL-flow 7-8 [m3/h]
Tube ext./int. diameter 45/21 [mm]
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Advanced coolers: mellop ) UbanGad

References

Curved Launder Customer B

Best achieved reference lifetime so far was 4-5 months
Begin of operation: August 2019 — still in operation

Parameter Value

Final product weight 670 [kg]
Circuit length 1566-1951 [mm]
Number of circuits 4 -
Inclination of the tube 10-15 [°]
Casting duration 60-90 [s]
IL-flow 7-8 [m3/h]
Tube ext./int. diameter 45/21 [mm]
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Advanced coolers: mellop ) UbanGad

References

Matte tap hole for Customer E
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ILTEC Technology mellop

Think out of the box — what might be all possible
Any other ideas? corrosion free vessels

— = and off-gas systems
explosion safe furnaces;‘ -

4
hewe-waste process new metallurgical
. processes
water free cooling towers - energy recovery for
various units
. _ =

permanent lining

-
-,
£

safe and automated production increase

tapping systems
new type of induction ViEee

heating/furnaces

new other on-line

instrumentations
permanent lances

RESTRICTED @ METTOP, WECO AND URBANGOLD GMBH 2023 — ALL RIGHTS RESERVED 36




Industrial proven new cooling method for
furnaces for:

€ Safety improvement

€ New cooling application will change
furnace and equipment concepts

€ |ILTEC will make new processes
possible

€ Energy recovery possible

€ Test can be done with test skid at
your furnace

€ Think out of the box — where does it
make sense for you?




Mettop GmbH

Peter-Tunner-Strasse 4
8700 Leoben
Austria

Contact

Dr. Martina Hanel
+43 664 88 60 45 50
martina.hanel@mettop.com
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