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Abstract

The present research proposal aims to develop a series of directions which are less or

non-explored to date in the chemistry of graphene. Its objectives rely on the experience of the

four participants in organic synthesis, organometallic chemistry, molecular magnetism and

catalysis. The project will stimulate not only the enhancement of the value of previously

synthesized compounds by the partners, but also the development of an original chemistry. The

hierarchical organization of organometallic – classical transition metal complexes on graphene

surface is a step forward in materials science. The design of 3-D frameworks incorporating

graphene is original and opens interesting perspectives for applications. The grafting of

magnetic and luminescent complexes on graphene could bring an important added value in

molecular magnetism. The catalytic processes to be investigated are carefully selected, in order

to address important problems in organic synthesis, environmental protection and energy. The

project will focus on the following major objectives: (i) design of networks by covalent

connections between the decorated graphene sheets; (ii) design of graphene-based hybrid

materials with appropriate organometallic/metalloid units as ligands for transition metals; (iii)

single molecule magnets and luminescent molecules grafted on graphene; (iv) functionalization

of graphene with macrocycles, cryptands and rotaxanes for organocatalytic reactions; (v)

development of multifunctional catalysts for controlled cascade reactions; (v) applications in

catalysis (the valorization of the CO2 emissions; the hydrogenation of nitro-alkenes and

mixtures of acetylene-ethylene; C-C and C-N coupling reactions) and gas sorption. A special

attention in these studies will be addressed to the investigation of the catalytic mechanisms.



Objectives

O4. Investigation of the newly designed hierarchical

(supra)molecular architectures grafted onto graphenes in catalysis.

O3. Gas storage and gases separation with rational designed

hierarchical architectures.

O2. Exploring graphene-grafted SMMs and luminescent molecules.

O1. Assembling hierarchically organized architectures incorporating

graphenes.

The main objectives of the present project are:
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and Cu(II) complexes supported by organotin(IV) ligands, A.-A. Someșan,

C. Silvestru and R. A. Varga, New J. Chem., 2021, 45, 3817-3827.

6. Synthesis and characterization of ternary graphene oxide, MnFe2O4

nanoparticles, and PAMAM dendrons nanocomposite decorated with

palladium as heterogeneous catalyst for nitroaromatics reduction, A.

Ramezanpour, K. Karami, M. Kharaziha, C. Silvestru and P. Bayat, Appl.

Organomet. Chem., 2021, e6329.



9. Co−Fe Nanoparticles Wrapped on N Doped Graphitic Carbons as Highly

Selective CO2 Methanation Catalysts, Bogdan Jurca, Lu Peng, Ana Primo,

Alvaro Gordillo, Vasile I. Parvulescu, and Hermenegildo García: ACS Appl.

Mater. Interfaces 2021, 13, 36976−36981.

Dissemination of Results - 2021

Articles

7. C,O-chelated organotin(IV) derivatives as potential anticancer agents:

synthesis, characterization and cytotoxic activity, A.-A. Someșan, S.-M.

Vieriu, A. Crăciun, C. Silvestru, P. Chiroi, A. Nutu, A. Jurj, R. Lajos, I.

Berindan-Neagoe, R.A. Varga, Appl. Organomet. Chem., 2021, accepted.

8. Recent progress and prospects in catalytic water treatment, Vasile I.

Parvulescu, Florence Epron, Hermenegildo Garcia, Pascal Granger, Chem.

Rev., DOI: 10.1021/acs.chemrev.1c00527.



12. Improvement of catalytic activity of graphene oxide by plasma

treatment, Magureanu, M., Mandache, N.B., Gherendi, F., Garcia, H.,

Parvulescu, V.I., Catalysis Today, 2021, 366, 2–9.

Dissemination of Results - 2021

Articles

10. Co-Fe Clusters Supported on N-Doped Graphitic Carbon as Highly

Selective Catalysts for Reverse Water Gas Shift Reaction, Peng, L., Jurca,

B., Primo, A., Parvulescu, V.I., García, H., ACS Sustainable Chemistry and

Engineering, 2021, 9(28), 9264–9272.

11. Engineering hydrogenation active sites on graphene oxide and N-

doped graphene by plasma treatment, Magureanu, M., Mandache, N.B.,

Rizescu, C., Parvulescu, V.I., Garcia, H., Applied Catalysis B:

Environmental, 2021, 287, 119962.



Dissemination of Results - 2021

Conferences

1. Marius Andruh: Noncovalent interactions – useful tools in crystal

engineering. Invited lecture, Online-ICNI: the Online Symposium of the

International Conference on Noncovalent Interactions, Strasbourg, 5th July

2021

2. Marius Andruh: Noncovalent interactions – useful tools in crystal

engineering. Invited lecture, Zilele Academice Clujene, 21-22 octombrie

2021.

3. Diana-Ioana Eftemie, Adela Spinciu, Cătălin Maxim, Zinnia Arora, Ana-

Maria Hanganu, Mădălina Tudorache, Bogdan Cojocaru, Octavian D.

Pavel, Pascal Granger, Marius Andruh, Vasile I. Pârvulescu, Chiral-

Copper(II) Complexes Anchored On Carboxylated Graphene Oxide

For Catalytic Applications, Workshop Contemporary Solutions for

Advances Materials with High Impact on Society - CoSolMat, 11th -15th

October 2021, Bucharest Romania



Dissemination of Results - 2021

Conferences

4. Adrian Apostol, Teodora Mocanu, Cătălin Maxim, Oana Tutunaru,

Cristina Pachiu, Marius Andruh, Co-crystallization on graphene support,

Sesiunea de Comunicări Științifice Studențești, ed. a 16-a, 28-29 mai 2021,

București

5. Ion Grosu, Cyclophanes, Cryptands and Supramolecular Polymers

with Pyridine, Phenothiazine and Triazine Units, XXIX European

Colloquium on Heterocyclic Chemistry, 26-28 April 2021 – virtual

(postponed from August 2020, Rouen) – Keynote Lecture

6. E. Denes and C. Silvestru, Novel di- and triorganolead(IV) complexes

containing tetraphenyldichalcogenoimidodiphosphinato ligands, The 3rd

Young Researchers' International Conference on Chemistry and Chemical

Engineering (YRICCCE III), Cluj-Napoca, România, 4-5 iunie 2021

(prezentare orală).



Dissemination of Results - 2021

Conferences

7. A. Silvestru, Organometallic compounds of heavy pnicogens. Synthesis,

structure and catalytical applications, Zilele Academice Clujene, Cluj-

Napoca, Romania, 21-22 octombrie 2021 (conferință plenară).

9. O.D. Pavel, R. Zavoianu, R. Birjega, V.I. Pârvulescu, Tailoring lamellar

materials: a crucial key to enhance the catalytic efficiency for the synthesis

of fine chemicals, 7th UK Catalysis Conference, 6-8 January 2021,

London, United Kingdom (conferință plenară).

8. E. Kapronczai (Denes), C. Silvestru, Novel diorganotin(IV) and

diorganolead(IV) complexes containing

tetraphenyldichalcogenoimidodiphosphinato ligands, Zilele Academice

Clujene, Cluj-Napoca, Romania, 21-22 octombrie 2021 (prezentare orală)

10. V.I. Pârvulescu, Up-grading biomass processses in the presence of

Nb-based catalysts, 2021 International Symposiumon Zeolites and Related

Porous Materials, 28-29 September 2021, Qingdao, China (conf. plenară).



Dissemination of Results - 2021

Conferences

11. V.I. Pârvulescu, Catalysts in the circular economy concept,

Contemporary Solutions for Advanced Materials with High Impact on

Society Workshop (CoSolMat) 2021 (Norway-Island-Romania), 11-15

October 2021, Bucharest, Romania (conferință plenară).

12. V.I. Pârvulescu, Co−Fe Supported on N Doped Graphitic Carbon as

Highly Selective Catalysts for Reverse Water Gas Shift and Sabatier

Reactions, Indo-French Symposium “Functionalized Materials for

Sustainable Catalytic and Related Applications, 26-28 October, Strasburg,

France (conferință plenară).

13. Z. Arora, D. Eftemie, A. Spinciu, C. Maxim, M. Andruh, V.I. Parvulescu,

Symbiotic organo- and metal catalytic enanioselective synthesis of β-

nitroalcohols by enantiopure Cu (II) complex anchored on Graphene oxide,

in Cutting-Edge Homogeneous Catalysis (CEHC-1), 4-6 th May 2021,

Toulouse, France, p.42 (prezentare orala).



Dissemination of Results - 2021

Conferences

16. M. El Fergani, N. Candu, M. Tudorache, P. Granger, V.I. Parvulescu,

S.M. Coman, Nb@graphite-like carbon catalysts synthesis: a new way of

humins valorization, 5th EuChemS Conference on Green and Sustainable

Chemistry (5th EuGSC), 26th – 29th September 2021(prezentare orală).

17. M. El Fergani, N. Candu, P. Granger, V.I. Parvulescu, S.M. Coman,

Non-precious metal-based magnetic catalysts for the production of diacids,

5th EuGSC European Conference on Green and Sustainable Chemistry,

Thessaloniki, September 19-22, 2021(prezentare orală).

14. V.I. Pârvulescu, Catalysis (Catalysts) in the circular economy concept,

Zilele Academice Clujene 2021, October 21-22, Cluj-Napoca, Romania

(conferință plenară).

15. M. El Fergani, N. Candu, P. Granger, V.I. Parvulescu, S.M. Coman,

Catalytic properties of (MOx@Nb and Nb)-zeolites based catalyst in the

oxidation of glucose and HMF, Workshop on “Water in Zeolites“, Liblice,

Republica Cehă, September 19-22, 2021 (prezentare orală).


