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Uplatnenie vysledkov projektu

Vysledky sme uspesSne publikovali v renomovanych ¢asopisoch a mame rozpisané dalSie
Styri €lanky, ktoré su momentalne v recenznom konani v danych ¢asopisoch. V niektorych
pripadoch oCakavame vyraznu odozvu vo vedeckej komunite zaoberajucej sa MXénovymi
Casticami. Na zaklade naSich vedomosti a skusenosti s tymito materialmi sme ziskali
minimalne dva nové granty, kde budemem mat' moznost’ sa viac priblizit ku kone€nym
aplikaciam.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Podrobne sme popisali moznosti vzniku defektnych Struktur pri priprave MXénovych
nanocCastic. Optimalizovali sme nas postup pripravy a podarilo sa nam pripravit’ Cisté a
relativne stabilné delaminované 2D nanocCastice MXénov. Popisali sme stuperi hydrofilnosti
meratelného) kontaktného uhla kompaktnych tenkych vrstiev MXénov Ti3C2 pripravenych
modifikovanou Langmuir-Schaeferovovou metdédou. Ide o vébec prvu Studiu, ktora tento
proces skima do hibky. Zaujimavym vystupom bolo, Ze hodnota postupuijiiceho
kontaktného uhla (priblizne 80°) bola len o 10 stupriov nizSia ako hodnota publikovana pre
suvislu vrstvu grafénu. Na druhej strane hodnota ustupujuceho kontakiného uhla bola
vyrazne nizSia (33°), vdaka ¢omu bol odhadnuty rovnovazny kontaktny uhol 57°. Tento udaj
je velmi délezity, aby sme lepSie rozumeli medzifazovym interakciam s polymérnymi
matricami v nami pripravovanych kompozitoch. Stabilita nasich 2D MXénovych vysuSenych
vrstiev bola vyrazne vy$Sia, nez dodavanej tzv. MXénovej pasty a vyrazne lepSia nez
komer¢ne dostupnych MXén roztokov. Popisali sme aké koncové skupiny na povrchu
naznacuju destabilizaciu MXénovej Struktury a ako narabat s MXénmi, aby si zachovali
svoje vynimoc¢né vlastnosti.

Dosiahli sme zaujimavé vysledky ohladne EMI tienenia, nedosiahli sme vSak poZzadované
vlastnosti. Jeden z dévodov je aj ten, Ze nasim cielom bolo pripravit polymérne kompozity
metodou mieSania v tavenine, €o je priemyselne akceptovatelny postup, vyZaduje vSak
vacsie mnozstva vstupnych materialov. Preto sme aj znacnu ¢ast naSej kapacity venovali
optimaliz&cii pripravy a hibkovej charakterizacii MXénov, aby sme boli schopni pripravit, o

.....

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

We have described in detail the possibilities of the formation of defective structures during
the preparation of MXene nanoparticles. We optimized our preparation procedure and
managed to prepare pure and relatively stable delaminated 2D nanoparticles of MXenes.
We described the degree of hydrophilicity by measuring the advancing (highest measurable)
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and receding (lowest measurable) contact angle of compact Ti3C2 MXene thin films
prepared by the modified Langmuir-Schaefer method. This is the first ever study that
examines this process in depth. An interesting output was that the value of the advancing
contact angle (about 80°) was only 10 degrees lower than the value published for a
continuous layer of graphene. On the other hand, the value of the receding contact angle
was significantly lower (33°), due to which the equilibrium contact angle was estimated to be
57°. This data is very important in order to better understand the interfacial interactions with
polymer matrices in the composites we are preparing. The stability of our 2D MXene dried
layers was significantly higher than that of the supplied so-called MXene paste and
significantly better than commercially available MXene solutions. We have described the
surface chemistry and evaluate the terminal chemical groups and their role in the
degradation process of the MXene structure and how to handle MXenes to preserve their
exceptional properties.

We achieved interesting results regarding EMI shielding, but we did not achieve the desired
properties. One of the reasons is that our goal was to prepare polymer composites by the
method of melt mixing, which is an industrially acceptable procedure, but requires larger
amounts of input materials. That is why we devoted a significant part of our capacity to
optimizing the preparation and in-depth characterization of MXenes, in order to be able to
prepare as many of these 2D nanoparticles as possible.
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