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Funkciniai kalcio, stroncio, bario fosfatai, kurie sudaro apatito (pvz, A10(PO4)6B2, kur A = Ca, Sr,
Ba, ..., B=O0H, Cl, Br, ... ar Sr5(PO4)3-x(VO4)xCl) ) ar kitas kristalines struktiras (pvz, Sr2V1-
xPx04Cl) yra itin perspektyvios medziagos vystant Sviesos technologijas, nes, jas legiruojant,
pasizymi auks$tu kvantiniu naSumu. Siekiant paaiskinti procesus vykstancius Siose medziagose,
reikia suprasti jy struktiira molekuliniame lygmenyje. Tam galima panaudoti jvairius
spektroskopinius metodus, i§ kuriy kietojo-kino BMR spektroskopija yra vienas tinkamiausiy, nes
yra jautrus net menkiausiems pokyc¢iams medziagy struktiiroje molekuliniame lygmenyje, medziagy
kristaliSkumui, jy morfologijai ar legiravimo lygiui. Doktoranttiros metu bus atliekami pazangis 1H,
19F, 31P, 35,37Cl, 79,81Br 51V ir kt. vienadimensiniai ir daugiadimensiniai Kietojo-kiino BMR
spektroskopiniai tyrimai. Taip pat bus siekiama uZregistruoti ,,egzotiniy™ branduoliy, tokiy kaip:
878Sr, 43Ca, 137Ba ir kt., BMR signalus. Sie eksperimentiniai duomenys leis charakterizuoti Sias
naujas funkcines medZziagas molekuliniame lygmenyje. Lyginant molekuling struktiirg su
makroskopinémis medziagy savybémis, bus prisidedama prie procesy paaiskinimo, vykstanciy jose.

Solid state NMR spectrocpy of functional Ca, Sr, Ba phosphates

Functional calcium, strontium, and barium phosphates that form apatite-type structures (e.g.,
A10(PO4)sB2, where A = Ca, Sr, Ba, ... and B = OH, Cl, Br, ..., or Srs(PO4):—~«(V0O4)xCl) or other
crystalline structures (e.g., Sr2Vi-xPxO4Cl) are highly promising materials for the development of light
technologies because, upon doping, exhibit high quantum efficiency. To explain the processes
occurring in these materials, it is necessary to understand their molecular structure. This can be
achieved using various spectroscopic methods, among which solid-state NMR spectroscopy is one of
the most powerful, as it is sensitive to slight changes in materials’ structure at the molecular level,
crystallinity, morphology, or degree of doping. During doctoral studies, advanced 'H, F, 3'P,
35,37Cl, ™2Br, 'V, etc., one-dimensional and multidimensional solid-state NMR spectroscopic
investigations will be carried out. NMR signals of “exotic” nuclei such as *’Sr, “Ca, '*’Ba, etc., will
also be tried to obtain. These experimental data will enable the characterization of these new
functional materials at the molecular level. By correlating molecular structure with macroscopic
material properties, the dissertation will contribute to explaining the processes occurring within these
materials.



