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REZUMAT ETAPA 2

Cele 2 activitati care au fost desfasurate in cadrul Etapei 2 a proiectului sunt prezentate pe

scurt in continuare.

Act 2.1 - Testarea functionalitatii noului sistem de stocare si alimentare al

imprimantei 3D

In Etapa 2 a proiectului s-au realizat lucrari experimentale de testare a functionalitatii noii
configuratii a echipamentului MX Lab Inss Tek. In acest sens s-a procedat la realizarea de structuri
3D de compozitie variabild, folosind trei tipuri de pulberi: otel inoxidabil 316L, aliaj nichel-crom
Inconel si respectiv otel pentru scule H13. Astfel au fost obtinute probe din 10 compozitii
diferite, pentru 4 dintre acestea alimentarea pulberilor ficindu-se simultan din cele 3
rezervoare ale echipamentului.

Rezultatele caracterizarilor preliminare prin investigatii optice, AFM, SEM si EDS au
ardtat ca parametrii de lucru ai imprimantei si compozitia materialului de imprimat influenteaza

calitatea suprafetei si microstructura pieselor.

Act 2.2 - Cresterea vizibilitatii institutului prin promovarea infrastructurii si

rezulatelor CD

Pentru cresterea vizibilitatii institutului a fost elaborat pliantul intitulat ADDITIVE
MANUFACTURING AT IMNR — ADVANCED SOLUTIONS FOR RESEARCH AND
INDUSTRY, prin care se promoveaza serviciile de cercetare furnizate de institut In domeniul
fabricatiei aditive prin metoda imprimarii 3D. Alte materiale de propmovare realizate sunt cele 2
fise de prezentare: Lithium Carbonate for Li Based Batteries si Metallic Lithium for Battery
Anode. Toate aceste materiale au fost / vor fi distribuite partenerilor existenti si potentialilor
parteneri ai institutului, dar si audientei manifestarilor la care IMNR participd. De exemplu, o serie
dintre aceste materiale au fost oferite celor prezenti la editia a IV-a PoliChemistryFest, desfasurata

in perioada 28-29 martie 2025 la UNSTPB, eveniment la care institutul a avut propriul stand.

Membrii echipei de proiect au participat cu lucrarea Efficient recovery of metallic lithium

by electrodeposition_from organic_media, autori M. T. Olaru, A. M. Popescu, M. Iota, L.

Atkinson, A. Matei, prezentatd ca poster, la Sectiunea Multidisciplinara a manifestarii XI
International Scientific Conference “ACTUAL PROBLEMS OF SOLID STATE
PHYSICS”, desfasurata la Minsk, Belarus, intre 19 si 23 mai 2025.

De asemenea a fost transmis la EMRS FALL MEETING 2025, abstractul cu titlul
Combustion Synthesis as an Innovative Route for Lithium Carbonate Recovery from
Secondary Lithium Sources - A. Sustainable energy conversion: from emerging materials to

devices, autori Mihai Tudor Olaru, Beatrice Adriana Serban, Cristina loana Badea, Ioana
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Anasiei, Sabina Andreea Fironda, Mihai Ghita, Alexandru Matei, Gabriel Paunica. Echipa asteapta
raspunsul din partea organizatorilor privind acceptarea lucrdrii in cadrul acestei conferinte

internationale de notorietate.

Activitdtile de diseminare au inclus si publicarea a 2 articole ISI si 2 articole in revista
IMNR dupa cum urmeaza:

- Hydrothermal Synthesis of Lithium Lanthanum Titanate, Alexandru Okos, et.al., Crystals
2025, 15, 241, https://doi.org/10.3390/cryst15030241

- Organic and lonic Liquids Electrolyte Solutions as Versatile Media for Metallic Lithium
Recovery, Mihai Tudor Olaru, et. al, Materials 2025, 18, 2899
https://doi.org/10.3390/mal18122899

- Optimizarea proceselor de imprimare 3d cu pulberi metalice. Provocari si perspective
tehnologice noi, Costea Marian Nicolae, TEHNOLOGII EMERGENTE IN INGINERIA
MATERIALELOR - Buletinul Institutului National de Cercetare-Dezvoltare Pentru
Metale Neferoase si Rare, nr. 3, lanuarie — Martie 2025, pag. 7 — 14, ISSN 3061-3310,
ISSN-L 3061-3310

- Recycling of lithium from secondary raw materials and further / Reciclarea litiului din
materii prime secundare §i altele — RELIEF, Olaru Mihai, TEHNOLOGII EMERGENTE
IN INGINERIA MATERIALELOR - Buletinul Institutului National de Cercetare-
Dezvoltare Pentru Metale Neferoase si Rare, nr. 3, lanuarie — Martie 2025, pag. 16 — 19,
ISSN 3061-3310, ISSN-L 3061-3310.

A fost continuat programul de formare a tinerilor cercetatori din INCDMNR-IMNR in
domeniul materialelor pentru baterii s1 al fabricarii aditive a electrozilor pentru baterii, cu titlul
“Metode avansate de proiectare, productie aditiva si reciclare a materialelor critice cu aplicabilitate
in domeniul energiei. Sesiunile desfasurate in etapa a doua a proiectului s-au intitulat Metode de
analiza §i caracterizare a materialelor cu potential de utilizare in realizarea anozilor / catozilor
pentru baterii si respectiv 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).

Expertiza acumulatd de echipa INCDMNR-IMNR in domeniile energiei curate si
economiei circulare, a fost valorificatd si prin depunerea propuneri de proiect european cu titlul
Solid Oxide Electrolysis Longevity and Improvement of Degradation through Innovative
Technologies and High Yield Manufacturing — SOELIDITY, ID propunere 101251394, apel
HORIZON-JU-CLEANH2-2025 (HORIZON-JU-CLEANH2-2025).

In contextul celor prezentate anterior se poate concluziona ca toate obiectivele Etapei 2 de

implementare a proiectului au fost atinse.
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REZULTATELE ETAPEI 2

Rezultat estimat

Rezultat obtinut

Probe metalice cu
compozitie variabila
obtinute prin

imprimare 3D

Structuri 3D de compozitie variabild, folosind trei tipuri de pulberi.
Probe din 10 compozitii diferite, pentru 4 dintre acestea alimentarea

pulberilor facandu-se simultan din cele 3 rezervoare ale

echipamentului.

Materiale de
promovare

Pliantul ADDITIVE MANUFACTURING AT IMNR — ADVANCED
SOLUTIONS FOR RESEARCH AND INDUSTRY promoveaza
serviciile de cercetare furnizate de institut in domeniul fabricatiei
aditive prin metoda imprimarii 3D.

2 fise de prezentare: Lithium Carbonate for Li Based Batteries si
Metallic Lithium for Battery Anode.

O serie din aceste materiale de promovare au fost / vor fi distribuite
partenerilor, potentialilor parteneri si audientei de la manifestarile la
care IMNR a participat / va participa.

1 participare la
conferinta
internationala

1 lucrare (prezentarea poster - Efficient recovery of metallic lithium by
electrodeposition from organic media) sustinutd la XI International
Scientific Conference “ACTUAL PROBLEMS OF SOLID STATE
PHYSICS”

1 abstract (Combustion Synthesis as an Innovative Route for Lithium
Carbonate Recovery from Secondary Lithium Sources - A. Sustainable
energy conversion: from emerging materials to devices) transmis la
EMRS FALL MEETING 2025

2 articole ISI

2 articole IS - OPEN ACCESS
2 articole publicate in revista IMNR

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 in domeniul energiei*
in care au fost incluse 4 cursuri. In etapa curentd au fost desfasurate
ultimele 2 sesiuni: Metode de analiza si caracterizare a materialelor
cu potential de utilizare in realizarea anozilor / catozilor pentru baterii
si respectiv 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).

1 propunere de proiect

curopcan.

Acronim propunere - SOELIDITY, ID propunere 101251394, apel
HORIZON-JU-CLEANH2-2025
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PREZENTARI LA CONFERINTE INTERNATIONALE

- Mihai Tudor Olaru, Ana-Maria Popescu, Miruna lota, Irina Atkinson, Alexandru Matei,
Efficient recovery of metallic lithium by electrodeposition from organic media, poster
prezentat In Sectiunea Multidisciplinara din carul XI International Scientific Conference
“ACTUAL PROBLEMS OF SOLID STATE PHYSICS”, 19 - 23 mai 2025, Minsk,
Belarus, abstract publicat in Actual Problems of Solid State Physics - BOOK OF
ABSTRACTS of the XI International Scientific Conference, pag. 234.

Poster prezentat la XI International Scientific Conference “ACTUAL PROBLEMS OF
SOLID STATE PHYSICS”, Minsk, Belarus, 19 - 23 mai 2025

. APSSP Minsk 2025, May 19-23, 2025, Minsk, BELARUS o
Efficient recovery of metallic lithium by electrodeposition from

=iy organic media
st M.T.Olaru', A.M.Popescu ', M.lota", . Atkinson? , Alex.Matei!

Research & Devel Institute for Non-Ferous and Rare Metals-IMNR, 178-184 Biruintei Bivd., lifov-077145, Romania,
email: popescuam;@yahoo com
= i

i i Independentei 202, 060021 Bucharest. Romania,
Introduction and Experimental

Efficient recovery of metallic lithium by electmdeposmon from organic medn is a subject of i ing i i ly in the context of

lithium-ion batteries and other energy storage il iﬂmm nns from solv.ksons and depositing them

as metallic lithium on an electrode surface using electrochemical t!chmques

This recovery method can be more energy-efficient, environmentally fnendly and selective to other traditional methods.The efficient

recovery of metallic lithium (Li) by electrodeposition in a glove box, from organic media such as dimethyl sulfox'de {DMSO) with lithium nitrate (LINOC)

as a lithium source is a key research topic in the field of energy storage, i for lithium-i DMSO is an ive solvent due to its

high dielectri ability to dissolve a wide range of salts, mdnl&vdylu-vohﬂﬂy The use of LINOD mDMsofom\saliﬂuum-neh

electrolyte. The concentration of LINOD plays a significant role in the efficiency of the p . as it g the ionic d

mdmdnwngfomefofmnumdepwhonmdwechossedawm LiNO,.

We used a Parstat 4000 aCu de,a Pt as a quasi ] de and Pt foil as a counter electrode. The potential applied

to the working elect'ode should be carefully eom:'olled to ensure that lithium deposits (proved by cyclic volttametry measurements) rather than
side i by FTIR on the yte before and after electrodeposition) like oxygen evolution or solvent
ition occur. The applied potential must be controlled also to ensure that lithium metal is deposmd efficiently taking in account that the

overpotentials for lithium electrodeposition in DMSO-based systems are typically higher P due to the difference in

solvation dynamics of lithium ions in organic solvents. The rate of lithium deposition is dependent on the applied current density. High current

densities might lead to the formation of rough or dendritic lithium deposits (which can affect the efficiency and long-term stability of Ihe deposition

process) and also un make deeomposnon of DMSO.

The and of the it deposit was determine by XRD, SElllndlCP-OES ‘I’hemorphologyoflnhum

deposnsphysalteyrolemdetummmgd\eeﬁmncyofﬂ\e Smooth, lithium dep are more they the

risk of short-circuiting or failure in such as i

Y Y

Results

Oupoahica call Dry beee iled with ¢ Degosition call

G = i Y
Fig 2. DMSO-LINO, : ) LI particles floating In Fig 3DMSO-LINO, electrolysis: 3) metallic Fig 4. Filtration of LI particies floating In the
; b) deposit on Cu; ¢) SEM Imags of the Iithium bubbles; b) smooth Itnium; c) XRD slsctrolyts and drying with Ar of tracas of
asposit; d) XRD diffraction pattern of the daposit diftraction pattern of the daposit slsctrolyts
d and [Efficiency%=({actual mass di i ical mass i 100] deposition efficiency range from
57.97% to 92% depending on haw well all the factors pi d above were

This work was funded by the Europsan Union, from the Horizon Europe program, grant agreement number 101083789: project RELIEF — Recycling of Lithium from

3 rasponsibie for
tnem.This work was also supported by a grant of the Ministry of and - UEFISCDI, project , project numbar PN-IV-P8-8.1-PRE-
HE-ORG-2023-0130, within PNCDI IV, Cir. no. 48PHE /2024 -RELIEF.

XI International Scientific Conference

Wols)/s N ACTUAL PROBLEMS OF SOLID STATE PHYSICS:
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ARTICOLE PUBLICATE

Alexandru Okos, Ana-Maria Mocioiu, Dumitru Valentin Dragut, Alexandru Cristian
Matei and Cristian Bogdanescu, Hydrothermal Synthesis of Lithium Lanthanum Titanate,
Crystals 2025, 15, 241, https://doi.org/10.3390/cryst15030241

Mihai Tudor Olaru, Alexandru Matei, Irina Atkinson, Adelina Ionela Matei, Elena
Bacalum, Miruna Iota and Ana-Maria Popescu,Organic and lonic Liquids Electrolyte
Solutions as Versatile Media for Metallic Lithium Recovery, Materials 2025, 18, 2899
https://doi.org/10.3390/mal18122899

Costea Marian Nicolae, Optimizarea proceselor de imprimare 3d cu pulberi metalice.
Provocari si perspective tehnologice noi, TEHNOLOGII EMERGENTE IN INGINERIA
MATERIALELOR - Buletinul Institutului National de Cercetare-Dezvoltare Pentru
Metale Neferoase si Rare, nr. 3, lanuarie — Martie 2025, pag. 7 — 14, ISSN 3061-3310,
ISSN-L 3061-3310, disponibil on-line la:

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://imnr.ro/wp/wp-content/uploads/revista-nr.-3.pdf

Olaru Mihai, Recycling of lithium from secondary raw materials and further / Reciclarea
litiului din materii prime secundare si altele — RELiEF, TEHNOLOGII EMERGENTE IN
INGINERIA MATERIALELOR - Buletinul Institutului National de Cercetare-Dezvoltare
Pentru Metale Neferoase si Rare, nr. 3, lanuarie — Martie 2025, pag. 16 — 19, ISSN 3061-
3310, ISSN-L 3061-3310, disponibil on-line la:

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://imnr.ro/wp/wp-content/uploads/revista-nr.-3.pdf



