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REZUMAT ETAPA 1

Cele 2 activitati care au fost desfasurate in cadrul Etapei 1 a proiectului sunt prezentate pe
scurt Tn continuare.

Act. 1.1. Up-gradrea sistemului de stocare si alimentare a pulberilor pentru

imprimanta 3D cu laser tip MX-Lab InssTek destinata procesarii pulberilor

metalice

Tn Etapa 1 a proiectului cu sprijinul integral al bugetului RELIEF ctr. 48PHE/2024, IMNR
a achizitionat un rezervor suplimentar pentru imprimanta 3D cu laser, tip MX-Lab Inss Tek
destinata procesarii pulberilor metalice.

Procedura de instalare a implicat urmatoarele etape:

- Montarea rezervorului suplimentar,
- Identificarea rezervorului de catre software-ul imprimantei,
- Calibrarea echipamentului.

Testarea functionarii echipamentului up-gradat s-a realizat prin imprimare de structuri cu
diverse geometrii, obtinute din pulberi metalice de compozitii variate si la puteri laser diferite.
Incercarile au fost realizate atat prin utilizarea doar a rezervorului suplimentar cat si prin
alimentarea simultana din 2 rezervoare (inclusiv cel nou).

Utilizarea unui numar mai mare de rezervoare de pulbere in sistemele INSSTEK MX-Lab
ofera mai multe avantaje semnificative: flexibilitate materiala ridicatd, posibilitate de gradienti
functionali, versatilitate in cercetare si dezvoltare, aplicatii extinse in industrii critice, calitate
uniforma a pieselor realizate.

Utilizarea a trei rezervoare in sistemele DED INSSTEK MX-Lab reprezinta o solutie
versatild si eficienta, care sustine inovatia, reducerea costurilor si cresterea performantei in

fabricarea avansata.

Act 1.2 - Cresterea vizibilitatii institutului prin promovarea infrastructurii si

rezulatelor CD si implicarea Tn noi propuneri de proiecte europene

Pentru cresterea vizibilitatii institutului a fost realizat un pliant de promovare a proiectului
si respectiv a expertizei si infrastructurii institutului. Acesta a fost distribuit tuturor celor prezenti
la conferinta internationala organizata de IMNR in intervalul 30-31 octombrie 2024, ’Tehnologii
emergente in ingineria materialelor — EmergeMAT” (Editia a VII-a), si la alte 4 manifestari
stiintifice la care institutul a participat, dintre care amintim Gala Gandit in Romania si Salonul
International al Cercetdrii Stiintifice, Inovarii si Inventicii - EURO POLITEHNICUS.

A fost initiat un program de formare a tinerilor cercetatori din INCDMNR-IMNR 1n
domeniul materialelor pentru baterii si al fabricérii aditive a electrozilor pentru baterii, cu titlul
“Metode avansate de proiectare, productie aditiva si reciclare a materialelor critice cu aplicabilitate

1



m RECICLAREA LITIULUI DIN MATERII PRIME ondl
‘ ” | |r SECUNDARE SI ALTELE - RELIEF)

in domeniul energiei® in care au fost incluse 4 training workshop-uri. In etapa curenta au fost
desfasurate primele 2 cursuri Aplicarea printarii 3D DED (DIRECT ENERGY DEPOSITION) in
fabricarea aditiva a electrozilor pentru baterii, si respectiv Reciclarea resurselor secundare -
procese de recuperare a metalelor critice. Sesiunile programate n etapa a doua a proiectului sunt
intitulate Noi tendinte de abordare a fabricarii aditive prin utilizarea CAD SOLIDWORKS
software cu accent pe design-ul de material si simulare FEM (finite element method) si Metode de
analiza si caracterizare a materialelor cu potential de utilizare in realizarea anaozilor / catozilor
pentru baterii (compozitie chimicd, caracterizare mmorfologica si structurala, comportament
termic).

Membrii echipei de proiect au participat cu 3 postere la 2 conferinte internationale dupa
cum urmeaza:

- Conferintei Internationale -Tehnologii Emergente in Ingineria Materialelor, Editia a 7 a
—EmergeMAT, 30-31 Octombrie 2024, Bucuresti cu urmatoarele 2 lucrari: 1. Mihai Tudor
Olaru, Adelina-lTonela Matei, Petre Capota, Sabina Andreea Fironda, Andreea Ghita, Irina
Atkinson, Ana-Maria Popescu, Organic and lonic Liquids Electrolyte Solutions as
Versatile Media for Mettalic Lithium Recovery, poster prezentat in Sectiunea 1. Materiale
pentru energie si 2. Marian-Nicolae Costea, Cristian Predescu, Nastase-Dan Ciobota,
Optimizing Efficiency and Enhancing Sustainability through Additive Manufacturing: the
Revolutionary Impact of 3D Printing on Modern Industry, poster prezentat in Sectiunea 4.
Modelarea si simularea materialelor. Lucrarea a doua a obtinut Locul 1 in Young
Scientist Award Competition - Section 4. Materials Modelling and Simulation.

- Electrochemistry of Batteries and Energy Storage Technologies — ElectROBatt 2024
Conference, 31 Octombrie — 0/ Noiembrie 2024, Bucuresti cu posterul Mihai Tudor
Olaru, Beatrice Serban, Cristian Alexandru Matei, Adelina-lonela Matei, Cristina Badea,
Irina Atkinson, Ana-Maria Julieta Popescu, Electrodeposition of Lithium Metal: A Novel
Approach Using Organic Solvents and lonic Liquids.

Tn data de 31.10.2024, n cadrul conferintei internationale EmergeMAT 2024 s-a organizat
evenimetul WORKSHOP RELIEF - Recycling of lithium from secondary raw materials and
further. La aceasta sesiune alaturi de specialistii IMNR au participat cercetatori de la Institutul de
Chimie-Fizica “ILIE MURGULESCU” al Academiei Romane, Institutul de Cataliza al Academiei
Bulgare de Stiinte si reprezentanti ai ROMINVENT S.A., Altium International SRL si A.D.R.B.I..
Sesiunea a inclus prezentarea proiectului RELiEF si subiecte precum evaluarea ciclului de viata al
bateriilor Li-ion si scaderea impactului de mediu in cazul reciclarii acestora, recuperarea Li din
resurse secundare, caracterizarea materialelor destinate fabicarii electrozilor si utilizarea fabricarii
aditive — imprimarea 3D — in obtinerea de electrozi inclusiv aspecte legate de proiectarea CAD.

Expertiza acumulata de echipa INCDMNR-IMNR in domeniul proiectului RELIEF a fost
valorificata printr-0 serie de propuneri de proiect — 2 proiecte nationale si 1 european:
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1) Propunere Proiect de Transfer la Operatorul Economic, competitia 2024, PN-IV-P7-7.1-
PTE-2024, titlul PROCEDEU INOVATIV DE RECUPERARE A METALELOR DIN ACUMULATORI UZATI
(cod propunere PN-IV-P7-7.1-PTE-2024-0320);

2) Propunere Proiect Experimental-Demonstrativ competitia 2024, PN-1V-P7-7.1-PED-
2024, titlul Optimizarea aliajelor cu entropie inalta HEA, pentru industria aerospatiala,prin
metode de fabricare aditiva, cu potential de dezvoltare in industrie (cod propunere PN-1V-P7-7.1-
PED-2024-1551);

3) Propunere in cadrul apelului ERASMUS-EDU-2024-P1-ALL-INNO-BLUEPRINT —
[Alliances for Sectoral Cooperation on Skills (implementing the ‘Blueprint”)], titlu Skills Alliance
for the Green, Digital and Social Transformation of the Energy-Intensive Industries - Skills4Ell,
cod propunere 1868010 / 2024. Propunerea a fost acceptata la finantare (GRANT AGREEMENT
101184954 — Skills4Ell) si a fost semnat acordul de colaborare. Proiectul care reuneste 29 de
parteneri va demara la 1 ianuarie 2025.

A fost elaboratd pagina web a proiectului: https://imnr.ro/wp/proiecte/reciclarea-litiului-
din-materii-prime-secundare-si-altele-acronim-relief-2/ .

In contextul celor prezentate anterior se poate concluziona ci toate obiectivele Etapei 1 de
implementare a proiectului au fost atinse.


https://imnr.ro/wp/proiecte/reciclarea-litiului-din-materii-prime-secundare-si-altele-acronim-relief-2/
https://imnr.ro/wp/proiecte/reciclarea-litiului-din-materii-prime-secundare-si-altele-acronim-relief-2/
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REZULTATELE ETAPEI 1

Rezultat estimat

Rezultat obtinut

Echipament up-gradat

- Sistem up-gradat de stocare si alimentare a pulberilor pentru
imprimanta 3D cu laser, tip MX-Lab Inss Tek — rezervor suplimentar
integrat In echipament si pus in functiune.

- Structuri 3D cu diverse geometrii imprimate din diverse pulberi
metalice folosind echipamentul in noua configuratie.

Materiale de

promovare

- Un pliant de promovare distribuit la conferinta internationald
EmergeMAT 2024 organizata de IMNR si la alte 4 manifestari de
specialitate la care institutul a fost prezent.

Curs de formare a
tinerilor

cercetatori in
domeniul materialelor
pentru baterii si al
fabricarii aditive a
electrozilor pentru
baterii

- Program de formare a tinerilor cercetatori din IMNR in domeniul
materialelor pentru baterii si al fabricarii aditive a electrozilor pentru
baterii, cu titlul “Metode avansate de proiectare, productie aditiva si
reciclare a materialelor critice cu aplicabilitate Tn domeniul energiei*
n care au fost incluse 4 training workshop-uri. in etapa curenta au fost
desfasurate primele 2 cursuri Aplicarea printarii 3D DED (DIRECT
ENERGY DEPOSITION) in fabricarea aditiva a electrozilor pentru
baterii, si respectiv Reciclarea resurselor secundare - procese de
recuperare a metalelor critice.

1 prezentare la
conferinta
internationala

- 3 postere prezentate la 2 conferinte internationale. O lucrare premiata
(locul 1).

1 workshop / masa
rotunda cu

potentiali partenerei in
vederea

elaborarii unei
propuneri de proiect
european.

- WORKSHOP RELIEF - Recycling of lithium from secondary raw
materials and further, 31 octombrie 2024, Hotel Marshal Garden,
Bucuresti.

- 2 propuneri proiecte nationale in cadrul apelurilor Proiect de
Transfer la Operatorul Economic, competitia 2024, PN-IV-P7-7.1-
PTE-2024 si respectiv Proiect Experimental-Demonstrativ, competitia
2024, PN-IV-P7-7.1-PED-2024.

- 1 propunere proiect european (Skills Alliance for the Green, Digital
and Social Transformation of the Energy-Intensive Industries -
Skills4EIN) Tn cadrul apelului ERASMUS-EDU-2024-P1-ALL-INNO-
BLUEPRINT — acceptata la finatare — Grant Agreement 101184954
— Skills4Ell.

Pagina web a

proiectului

https://imnr.ro/wp/proiecte/reciclarea-litiului-din-materii-prime-
secundare-si-altele-acronim-relief-2/



https://imnr.ro/wp/proiecte/reciclarea-litiului-din-materii-prime-secundare-si-altele-acronim-relief-2/
https://imnr.ro/wp/proiecte/reciclarea-litiului-din-materii-prime-secundare-si-altele-acronim-relief-2/
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LISTA PREZENTARILOR LA CONFERINTE INTERNATIONALE

Mihai Tudor Olaru, Adelina-Ionela Matei, Petre Capota, Sabina Andreea Fironda,
Andreea Ghita, Irina Atkinson, Ana-Maria Popescu, Organic and lonic Liquids Electrolyte
Solutions as Versatile Media for Mettalic Lithium Recovery, poster prezentat in Sectiunea
1. Materiale pentru energie din cadrul Conferintei Internationale -Tehnologii Emergente
in Ingineria Materialelor, Editia a 7 a — EmergeMAT, 30-31 Octombrie 2024, Bucuresti.
Abstract publicat in Book of abstracts no. 7/2024 (ISSN 2602-0416) pag. 59, volumul
manifestarii  disponibil on-line la https://imnr.ro/wp/wp-content/uploads/Book-of-
Abstracts-EmergeMAT-2024.pdf : Poster disponibil on-line la
https://imnr.ro/public/files/postere EMERGEMAT/E7_S1_08 Mihai_Olaru.pdf .

Marian-Nicolae Costea, Cristian Predescu, Nastase-Dan Ciobota, Optimizing Efficiency
and Enhancing Sustainability through Additive Manufacturing: the Revolutionary Impact
of 3D Printing on Modern Industry, poster prezentat in Sectiunea 4. Modelarea si
simularea materialelor din cadrul Conferintei Internationale -Tehnologii Emergente in
Ingineria Materialelor, Editia a 7 a — EmergeMAT, 30-31 Octombrie 2024, Bucuresti.
Abstract publicat Th Book of abstracts no. 7/2024 (ISSN 2602-0416) pag. 183, volumul
manifestarii  disponibil on-line la https://imnr.ro/wp/wp-content/uploads/Book-of-
Abstracts-EmergeMAT-2024.pdf . Poster disponibil on-line la
https://imnr.ro/public/files/postere EMERGEMAT/E7_S4 _05_Costea_Marian.pdf
Lucrarea a obtinut Locul 1 in Young Scientist Award Competition - Section 4. Materials
Modelling and Simulation.

Mihai Tudor Olaru, Beatrice Serban, Cristian Alexandru Matei, Adelina-lonela Matei,
Cristina Badea, Irina Atkinson, Ana-Maria Julieta Popescu, Electrodeposition of Lithium
Metal: A Novel Approach Using Organic Solvents and lonic Liquids, poster prezentat in
Electrochemistry of Batteries and Energy Storage Technologies — ElectROBatt 2024
Conference, 31 Octombrie — 01 Noiembrie 2024, Bucuresti. Abstract publicat in Book of
abstracts Vol.1 2024 (ISSN 3061-4295) pag. 183, volumul manifestarii disponibil on-line
la https://electrobatt.eu/wp-content/uploads/2024/10/Book-of-abstracts ElectRoBatt-
2024 final-1.pdf .



https://imnr.ro/wp/wp-content/uploads/Book-of-Abstracts-EmergeMAT-2024.pdf
https://imnr.ro/wp/wp-content/uploads/Book-of-Abstracts-EmergeMAT-2024.pdf
https://imnr.ro/public/files/postere_EMERGEMAT/E7_S1_08_Mihai_Olaru.pdf
https://imnr.ro/wp/wp-content/uploads/Book-of-Abstracts-EmergeMAT-2024.pdf
https://imnr.ro/wp/wp-content/uploads/Book-of-Abstracts-EmergeMAT-2024.pdf
https://imnr.ro/public/files/postere_EMERGEMAT/E7_S4_05_Costea_Marian.pdf
https://electrobatt.eu/wp-content/uploads/2024/10/Book-of-abstracts_ElectRoBatt-2024_final-1.pdf
https://electrobatt.eu/wp-content/uploads/2024/10/Book-of-abstracts_ElectRoBatt-2024_final-1.pdf
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Postere prezentate la conferinta internationala EmergeMAT 2024

T INTERNATIONAL COMFERENCE

EMERGING TECHMOLOGIES IN MATERIALS ENGINEERING
30-31 October 2024, Bucharest, ROMAMNLA

ORGANIC AND HONIC LIQUIDS ELECTROLYTE SOLUTIONS ‘L*n\lll"-r'kllll MEDIA FOR
METTALIC LITHIUM RECOVE

Mihei Tador e, Adefing lomela Mater®, Petre Capots’, Sabing Andreea Fironda', Andreea Ghiga’,
Trire Athinsow’, Ana-Maria Julieie Popesen
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EMERGEMAT

T INTERNATIONAL CONFERENCE EMERGING TECHNOLOGIES IN MATERIALS
ENGINEERING 30-31 October 2024, Bucharest. ROMANIA

Optimizing Efficiency and Enfiancing Sustainability through At
Manufacturing: The Revolutionary Impact of 3D Printing on Modern Industry

Manan-Nicolac COSTEA'-* Cristian PREDESCU 2, Nastase -Dan CIOBOTA!
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; j i 1 " Abstract: Additive manufacturing, commonly known \
!as 3D printing, has emerged as a transformative

1 technology in vanous ficlds, including industrial

| production, healthcarc, and materials science. This

! technology builds objects layer by layer from digital
1 models, offering unparallcled design freedom and
‘ matenal efficiency.

- N - - -
- " - — -

[ AIMS: The mdustry addresses various issues by developing methods to manage thc entire addm\c manufacmnng H
s process. Regarding the major rescarch objectives of the work, we mention the identification and study of the role of }
'addmvc manufacturing applications in improving cnvironmental sustainability. as well as the development of a !
! sustainable additive manufacturing ccosystem.
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MATERIALS & METHODS

Subtractive manufacturing - :
removes material to create an Additive manufacturing, \
object. Subtractive i 3 2 ‘ often referred to as 3D
manufacturing involves l o i Pf;_lgl:'s)( S;f. DED, SLA<

material removal with tuming, e g » @ dds successive
milling. drilling, grinding.g O —— Wigps - layers of matcrial to create
cutting, and boring. The ! an objcct: additive
material is typically metals or ~ manufacturing melts or
plastics, and the end product “ — —_— w + J fuses powder or SOANER liquid
has a smooth finish with tight ;: wew polymer materials to form
dimensional tolerances. . 0 ot parts based on the CAD
drawings..

Process flow of AM stages towards enriching the
environmental sustainability

'_------v--—-----—-ﬁ--‘—---_--—-----------~-§

!l In essence, this technology emables rapid mnovabion, waste reduction, nnd‘
} cost optimization. being applicable across a wide range of industries, from '
' acrospace, cnergy, medical to coasumer goods and raped p'ohtypng. As
l technologies advance, additive menufactunng will continue to improve the
) design of created objects and can play an important role m sustunability
‘ uugauvuunednmducm the ind sca'bonfom_rlu. 7

----’------- -y " ——— -
- ;- --Q-------—Q-‘-------‘

§ ORG-2023-0130, within PNCDI IV, ctr. no. SEPHE 2004 -RELIEF.
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Poster prezentat la conferinta internationala ElectROBatt 2024

V-1
ELECT "\ _BATT g HVINIY
Electrodeposition of Lithium Metal: A Novel Approach Using Organic
Solvents and lonic Liquids

Mihai Tudor Olaru®, Beatrice Serban?, Cristian Alexandru Matei®, Adelina-lonela Matei!, Cristina Badea®,
Irina Atkinson2, Ana-Maria Julieta Popescu?®
INational Research & Development institute for Non-ferrous and Rare Metols-IMNR, 102 Blv. Biruintei , Ju.Nfov-077145, Romania ;
" llig Murguiescu® Institute of Physical Chemistry™, 202 Sp.fmdependenter’ Bucharest 0500021, Romania.

e-mail oddress of presenting/corresponding guthor *pope scuam) @yahoo.com
ABSTRACT 2
e )

For a range of applications, particularly in battery technology, thers is & growing need for uniform, high-quality metsllic ithium, or lithium-coated materials. Ho

electrodeposition techniques have not been practical or cost-effective due to the low solubility of most lithivm salts in suitable solvents. This study proposes efficient
lithium slectrod ition | and electrohyte baths that csn be o d ot bow | andwihmdﬂﬂ:lrlmmmlmdarﬂ&:pmehdﬂirh
[DEE}madl’mmamnfumm-mﬁmwzmﬂhlmimdbﬁmﬂﬁ hryli heospt [EMIMPFE ). As lithium
source lithium nitrate [LiNO,) was used. All substances were Merck or Alpha Aesar, ﬂmWﬂmﬂmdmmmpﬂmtmﬂn
tempersture at selected current densities within an argon-filled glovebox, using sither & power source or & PARSTAT-4000A potenticstat. Before slectrodeposition Ar was
purged into the electrolyte for 60 minutes, in order to extract the tmcoes of water. The electrolyte was chamscterized by Fourier-transform infrared spectroscopy (FTIR] and
ﬂummh’qﬁcmmMrﬂw&wﬁmﬂmwmmmqmnmdﬂmnmﬁﬂ}-ﬂmdm

[XRD), which confirmed the presence of lithium, as well as occasional thium hydroxide or lithium oxide. Howewer, the adhesion of the lithium to the copper substrate was
poor when lange amounts were deposited, leading to irregular detachment of the lithium into the electrohyte. _,./;
gh e condustves @
m:".,"'_-'-u . Lum
P —— W
Inorganic compounds
‘Wite Igusd rargs e
Erreiromartally nandky Innl-l bisgapiand
sitamativ BMIMPFG improved Ithium

. mulmn

= e e wm = e o aies
Wwssmarzar e | wfectrolyts;

Fig. 2:FTT spaciro for te used siecirobyls [FARE=Cy, CE=P, O RE=PE; T=208w)
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prowaed tha mmylence of U in tha

clitaleed dopolt The OV results prowed that the electrolyte background (DMSD-
Jl BMIMPFE] do niok imberfene with the domain of lithium deposion.
e On the Ovs obtmined ot different scon rates was evident only B

e uﬂmcicpeutut "-a-hltn-a.w[l.i"—:u“fmuamnupmuinﬁ
I anodic one [Li"—+L")

T-.irﬁnr: of the O criteria, the eiectrodeposition of Li was found

o ke B quasi-reversible process.
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