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Introducing PMR umicore

. . Precious Metals Refining
The leading precious metals recycler

World class
environmental
and quality
standards

Largest and most Processes more World leading
complex precious than 200 different refiner of 17
metals recycling types of raw different metals
operation in the MEICHELS

world

Introducing Umicore
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Introducing PMR
Our history

L4
umicore

Precious Metals Refining

1887

Start of a lead
de-silvering operation
in Hoboken

1995

Investment programme
launched to re-engineer
flowsheet

Now
Capacity to 500 ktly

Introducing Umicore



Refining @ PMR

umicore

Precious Metals Refining
Global presence .
, = o
Worldwide presence through UMS network g A @Q &5 O

=

+ Headquarters

PSS, R Hoboken (BE)

Shanghai (CN)

Americana / Guarulhos (BR)

TR
Bangkok (TH)

Mumbai (IN)
@ Commercial activities 0 Refining @ Sampling & Assaying

Introducing Umicore 4
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Refining @ PMR umicore”

Precious Metals Refining

Recyclables A& &

Pt, Pd, Rh... Pt, Pd, Rh...

. Spent Automotive Spent Industrial Other precious metal
Electronic Scrap . .
Catalysts Catalysts bearing materials
eJg. end-of-life industrial catalysts e.g.
mobile phones car catalysts from ail refining & fuel cells
printed circuit petrochemical photographic

boards industry residues




Refining @ PMR

Our unique metallurgical flowsheet

Sulphuric

& Nitric
Acid Plant

RAW MATERIALS

Sampling and assaying

|

l-cu !—bullion

Blast
Furnace
[ Cu J[-malle

@-speiss

Nickel
Refinery
Olen

v

Leaching &

Electro-
winning

PM-resid o

Precious
Metals
Refinery

(2] [au] [ot |[ea]

Rh“ Ir HRU.
| G S S O S——

[Tg%esidu d

Lead
Refinery

Special
Metals
Refinery

| Se |-residu {

umicore

Precious Metals Refining
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Refining @ PMR umicore

Precious Metals Refining

Precious Metals Recycling

Smelter Leaching & Electrowinning Precious Metals Refinery
* Unique application + Highly flexible technology » Both classical and unique processes used
el AhlELT tarelesyy « Copper leaching to collect precious * Incorporating pyro- and hydro-metallurgy
» Precious metals concentrated in copper metals residue

bullion + Production of high purity metals
» Production of pure copper cathodes

Introducing Umicore 2022 - Public



Refining @ PMR

Base Metals Recycling

Blast Furnace

Production of lead bullion

+ Construction aggregate to

construction industry in three
grain sizes: Umirock,
Betogrind, Betozand

umicore

Precious Metals Refining

Lead Refinery

Refining of lead bullion

Production of 99,99% lead,
LME-registered brand

* A major European lead producer

Special Metals Refinery

Refining side-stream materials from
the lead and precious metals
refineries

Production of high purity metals

Introducing Umicore 2022 - Public
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Refining @ PMR umicore

Precious Metals Refining

Products & A

pecious | Aq| |Au| [(Pt| |Pd| |Rh| |Ru| |Ir

Silve Gold Alatirum palladium Rhodum Ruthenium Iridium

Minor 52 S 34 I 49 A 33 B. 83 Sb 51 S 50
metals Ig Sel mig ldiD |tS Bismu wl Antimony in n

B .
sz Pb| [cu| [Ni

Other Aggre

products -gates H,S0, HNO,
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Why ? umicore

Precious Metals Refining

Tool chaos

OPVOLGBLAD LEEFMILIEU
Dienst : Edele Metalen

Afdeling : PNI DATUM:
DIAC RAMMA RODIUM PSR -

vt lewkiieu / o »
. Buhingae mat mogebiks imined 09 het Iesimbes worden gaemsi ook o AbauTEn 78 TyHAMiSCh
umicore ok ot i g - o ) v do A3 SN ko S SPRINEN . . . .
Faststelingen en genomen mastregeien S 37
' , o s om o W ™ o = o / f P i ) R o
VR o ‘?-‘,_-/ e I
620 V| L J Ty [pomgrmeantoonsiiteoaam:
Fe21 | WO sceuboes g ey | () O e
- arepanse wemer,
b REBE 6 e d sskoncine sgainog | 11 01 - .
Pk kCbF 4 (wesenarente snygugen « § o0 OTH (e 8 291/ b e - st aatsan 2 it o1
C620B T ksn = 4 oo fOl Appllcatloms F
" x) ‘M---E»v el bl daoveking . s TEC Trchvuscas g
F6218 7 I - w7t
B622B | — P 9
[ Aaemeting s
» H
D630
631
F632 -
ces0 | | Salnctess Pariods
| | .
F661 | A
poes | BESTELL) TIEVEN (uersicoz200m) umicore
Precious Metals
- Produkt Hosveslheid Leveringsdatum Bebosfte- Nummer A H
in kg nummer _ bestelling )
Cloaning RT05
ktie Ag.schuim 0 kg
ktie fijn zilver 5710 kg
1 BB NalO3 granulle E]
dinsdag 25/2
Rgschuim 3168 kg ey e
[ ENAME? liter B1750 SEBEEE llar ezt
2-01-2014 Op mel [ BNAME? liter B1755 RS lior voororment wminent
ENAME? liter Tot HNO®  #22282¢ fter e [
ENAME? liter B1700 sesauss m'
Maam | Te herstsllon toestsl »N»ME: :::: ?3.’:..“- e ;::: e Conmmirerizen CZen Laba Renienpompenced
Dat. Naam dianst of { TAG numimer } ) 5 o #NAME? liter Toename:  #RERRTE liler lov vorige ploeg Stasiametuzen eragen
aanmelder | contractor of plaats van de - 10023 NATRONLOOG 50% 26000 17072008 ANAME? % Toaname: _#85##5% % tov wnge plosg . .
firma werken a *ﬁ‘ [ ENAME? ___|Bestelunt HNO® + 12 m* bij zaterdagwerk! Droge statepsing am e Vier
: TNAME? Bestelunt NaOH + 4,8 m* bij zaterdagwerk! ot s VD g0k, ndm a0
| Sbbuichucs o 0
0305 | bioos vim #lino lnssen plasties: J TUSEWN | 2 | B [ Cantrte ks WO o ke 1
; - e
[FHAME? ] |
[FNAME? |
. e
il et e i T
#Hy of Bogin pioag!  gvragen b posgsrantwoordesis
c790 M ] Einde plowg: geven 1 plosguseinmucercellks
T et et e e e v e

B792

[
I
F191 1 ! ! L24e |

UPMR @ TrendLab 2025




Why ?

Tool chaos

* Process times wrong
« Missing data / context
» Data loss

Cleanin

umicore

€620 = | it
F621 |

DIAC RAMMA RODIUM

L4 @
umicore

Precious Metals Refining

Datum :

B622

ce208 | PhT iEW %3
Fe21B [k

B622B  |—

D630
R631
F632

[
F661

sX

_|AANWEZIG PERSONEEL

g R705 ——

LAl L
C740 2

FT41A
F7418
B742

«7&/

8752 oL

3 L
R760 " i
F761 [,.» i
;‘H. 1
B762 e = i
.0 i

F780 iy e oy il s st miS e pRE

C790
F791
B792

UPMR @ TrendLab 2025



Why ?

Support our operations

» Standardized way of work / uniformity

e Less manual input

« Higher quality process data

« All info (context) gathered in a structured way
* Maintainable

 Fast & datadriven decision making



How ?

Integration LIMS, SQL, Pl & TrendMiner

Pl Event Frames

Attributes

* LIMS

« SQL Server (local tools)

* Manual Input

S—

—

Pl Event Frames
Attributes

=

umicore

Precious Metals Refining

Context Types
Context Fields

UPMR @ TrendLab 2025



©)
How ? umicore@

Precious Metals Refining

Project with Delaware

e
EMC implementation e

"s,g.gp%";%-.—f____‘ dan | Fob | Mar | Ar T o

[ T | APr | May

H Reporting® —_—“————ﬂ-___.\: ——

* Design stud e S —Vatdaton— ] L c—

9 : y : s m"ﬁmwa;;sf“‘—wém__v-‘%h

« Functional design | ot 1 et o e

. . } S ——— __fol\ent fsagenha‘ \'L'\Vam h

« Technical design L POty o T — N

. T — T Validation L L0 —

« Blueprint |—_Team bifing e L iy Gotve——

P | e \“Va"‘%n-éu-\\
et bestellinggn (O;‘PI;;;-.-_,W : _"‘;_.‘_ Gosbve—_
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Build & Implement ‘ — T —
» Operators, coaches, management involved / enthusiastic 7 ’

Resources en timeline managed by Delaware

Cutover !! No way back

Floorwalking

Ongoing support & improvements

UPMR @ TrendLab 2025




UPMR Set Up
Context types

Maintenance Request
Visitor Request
Locks

Temporary Changes
Process Deviation
Process Success
Briefing

Measures
Consumptions
Productions

Analytical Request

Info
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Precious Metals Refining
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UPMR Set Up umicore

Precious Metals Refining

Context types

Component 1800 wo. 24 06.00 12.00 18.00 do. 25 06:00 12.00
PALLADIUM
+ Aanmelding e ommm CE—

* Maintenance Request ®
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+ Visitor Request © _®6¢
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Vullenmetoplossing  + =~ [eoieesee nd . At vaichen algriopen 20

. Process Deviation » Ptneerz.. metNH4cl + [O @ i | (e ey T
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UPMR Set Up umicore

Precious Metals Refining

Synthesis e 1 e,
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Benefits _umicore
After GO Live

» All data in 1 place -
« Easy to reach & filter i -

» Standard Operation Procedure

» Operators make less mistakes

» Differences between teams are cleared

« Stricter process follow up (through dashboards, easy data analysis,...)
» Learn from incidents ‘ -
» Continuous improvement Sl R a. B

» Standardized feedback

» Correlations via TrendHub

 Historical data

UPMR @ TrendLab 2025




L essons learned umicore

Precious Metals Refining

Roll Out

 Big change, change management

* Process coordinator role
* Very important
* Process knowledge
* Internal ownership
* Project based with Delaware
* Timeline
* Resources
* Plan
» Support
* Floorwalking
* Immediate support

UPMR @ TrendLab 2025




Address

Adolf Greinerstraat 14
2660 Hoboken
Belgium

E-mail
preciousmetals@eu.umicore.com

Website
www.preciousmetals.umicore.com

wWww.umicore.com

. ©
umicore

Precious Metals Refining

Thank you
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