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. . . o | A. Photoluminescence (PL) spectra
Cerium oxide (CeO,) nanostructures are versatile materials with regenerative

and catalytic properties. They have applications in biomedical therapies, drug Sor Eur3 51,
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delivery, and as industrial agents. Doping CeO, nanoparticles with rare earth 1000 - 10% Eu+3 B ’
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Fig 7. (A) Photoluminescence (PL) spectra of the EuCeO, NTs at 5%, 10%, and 15% of Eu’"; 500 ms
acquisition time, 60x lens. (B) Energy diagram of Eu®* emission and fluorescence.

Sn 4%
100nm JEOL 10/7/2025
x35,000 15.0kV LED SEM WD 9.7mm 13:49:14

— 1pm JEOL 11/13/2025
x10,000 15.0kV LED SEM WD 10.0mm 15:03:49

) Histogram of Nanowire Diameter C ) Histogram of Nanowire Length D i B. X_ray diffraction (XRD) Spectra
25 e A | = i s G "y P (111) (220) (211)
. ) | | (311)
e : N Fig 4. (A) SEM image of 10% Eu’** doped CeO, nanotubes; scale bar 1um. (B) SEM image of 10% Eu** doped CeO, 59, Eu3*
10 § nanotubes; scale bar 100 nm. (C) Angled view SEM image of 10% Eu’** doped CeO, nanotubes; scale bar 1 um.
{ 5-.
| . I
[98, 106] (106, 115] (115,124’]\l anow:rlez;li,alnjlr (nm()132,141] (141, 150] (150, 159] [4.11, 4.24] (4.24, 4.37] (4.3’7\1,;:].;?\/]ire B ;z:js;nz;.&] (4.63, 4.76] (4.76, 4.89] _ W ’\ L M 1 O% Eu3
Fig 1. (A) SEM 1mage of ZnO NWs on fluorine-doped tin oxide (FTO) substrate; scale bar g’,
100 nm. (B) SEM 1mage cross-section of ZnO NWs on FTO substrate; scale bar 1 um. (C) g
Histogram of ZnO NW diameter (in nm). (D) Histogram of ZnO NW length (in um). = 2000+
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__ Fig 8. XRD Spectra of EuCeO, NTs at 5%, 10%, and 15% of Eu*" compared to blank FTO.
iy o ol 1 cycle l . IV. Conclusions and Future Work
W b as . . .
| | Fig 5. (A) TEM image of 5% Eu’** doped CeO, nanotubes; scale bar 100 nm. (B) TEM image of 10% Eu’" doped : 3+ : :
- B o % ’ * As the concentration of Eu** in the CeO, nanotubes increases, the asymmetry ratio
. ¢ .: @ CeO, nanotubes; scale bar 100 nm. (C) TEM image of 15% Eu’** doped CeO, nanotubes; scale bar 100 nm. . 2 ’ y y
' | 9 also increases.
\Nash v % | [ * The XRD peaks for 5%, 10%, and 15% Eu3* doped CeO, nanotubes occur at similar
? ¢ | | . . . .
" - o 8 | | places, yet the intensity differs due to sample preparation.
will** vl ©
vl .o ” * Analyze a greater variety of Eu3* dopant concentrations of CeO, nanotubes with XRD,
s - g
bl BT such as 0% and 20%.
* Experiment with different numbers of Eu/Ce cycles and analyze how that affects wall
B ~— _ _ _ — — thickness and therefore fluorescence.
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Fig 2. (A) Cycling deposition method of the Eu3* doped CeO, nanotubes using the spin Fig 6. (A) Fluorescence image of 15% Eu’* doped CeO, nanotube cluster before etching; scale bar 0.10 mm. V. Acknowledgments
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