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Abstract
Alloyed CdZnSeS quantum dots (QDs) were synthesized and subjected to three-cycle surface modification using Zn/S precursors and neodymium butyl xanthate (NdBuXt). To establish relationships between synthesis, optical response, and colloidal evolution, UV–Vis absorption, steady-state photoluminescence (PL), photoluminescence excitation (PLE), relative PL quantum yield (PLQY), and dynamic light scattering (DLS) data were comparatively analyzed for CdZnSeS cores, ZnS(Nd) control particles, previously studied CdS/ZnS(Nd 5%) nanocrystals, and the final CdZnSeS/ZnS(Nd) product. The CdS/ZnS(Nd 5%) reference exhibited reproducible blue emission at 454.9 ± 0.5 nm with a full width at half maximum (FWHM) of 25.0 ± 0.1 nm and a PLE maximum at 393.2 ± 1.9 nm. The CdZnSeS cores emitted at 506.1 nm with a FWHM of 45.3 nm and a relative PLQY of 57%, whereas the ZnS(Nd) control displayed a broad band centered near 426.1 nm. After Nd/ZnS modification, the PL maximum shifted slightly to 502.0 nm, the FWHM decreased to 43.6 nm, and the relative PLQY decreased to 35%. Simultaneously, the DLS Z-average increased from 11.54 to 14.91 nm, while the number-weighted distribution maximum shifted from 7.14 to 8.30 nm. These changes are consistent with surface or shell-like modification and retention of predominantly CdZnSeS-core-related emission. However, the characteristic NdBuXt absorption bands near 530, 590, 752, 808, and 879 nm were not unambiguously resolved in the purified final dispersion. Therefore, the current results do not establish substitutional Nd³⁺ incorporation into ZnS, shell uniformity, or direct Nd³⁺ luminescence. The obtained material is considered an optically active candidate nanocomponent for Nd-containing photonic and scintillation media, while its elemental composition, structure, near-infrared emission, stability, and γ-ray response require further verification.
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