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Abstract

The xenon and samarium behaviors in the 10 MW MTR after
conversion to low enriched uranium (LEU) fuel were studied using the
MCNP4C and GETERA codes. The precise calculations of the ¥Xe and
199Sm atom densities and reactivities were carried out and compared during
the MTR operation time and after shut down for the existing HEU and LEU
fuels. It was found that the reactivities of the 13°Xe and 4°Sm reached their
equilibrium reactivities at 60 and 600 h respectively during the reactor
operation time. The HEU fuel (93%) produced the highest $*5Xe reactivity
in all the studied fuel group during the reactor operation (35.85 mk) and
after the reactor shutdown (108.40 mk). It followed by the MEU fuel (45%)
(35.75 mk, 97.62 mk), and the LEU fuel (20%) (35.30 mk, 84.92 mk)
respectively. The reactivities of 14°Sm could be neglected compared to *°Xe
reactivities during the reactor operating time (less than 1 mk) and after
shutdown (less than 2.5 mk). Finally, the results showed that the conversion
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of MTR fuel from HEU to LEU fuels approximately doesn't affect the
xenon and samarium behaviors during the reactor operating time and after
shutdown.
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Abstract

Vitrifying highly radioactive nuclear waste into the glass matrix and
depositing it into deep geological formations using borosilicate glass. The
nuclear waste leaching test (MCC-1, MCC-3) using International Simple
Glass was used in this investigation. An initial pH value of 6.3 and a
reacting temperature of 90 °C were used to test corrosion in saturated and
pure water systems. The experimental batch with ankerite and the reference
batch without ankerite were examined for 3, 7, 14, 28, and 90 days.
Ankerite didn't change the rate of glass corrosion much in systems with a
higher surface area to volume (S/V) ratio, but it did keep the rate steady and
the Si concentrations the same at the beginning of the experiment, which
points to a consistent way for Si to be released. In lower S/V systems,
ankerite inhibited amorphous silica SiO2 saturation. At all reaction periods,
ankerite inhibited glass corrosion in all S/Vs, although the lower S/V system
was more affected.
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Abstract

Curcumin is a hydrophobic polyphenol derived from turmeric with
promising therapeutic potential, but its poor aqueous solubility and
bioavailability limit its efficacy. This study develops a gamma radiation-
synthesized poly(acrylic acid)/gelatin/polyethylene glycol (PAACc/G/PEG)
nanogel system to encapsulate curcumin and enhance solubility. The
nanogel adopts a hierarchical flower-like morphology formed through the
self-assembly of PAAC/G/PEG spherical micelles into nanorods that further
organize into 2-3 pum microstructures with nanogel in diameter of 5 nm,
including curcumin in the core. Fourier transform infrared spectroscopy
confirms conjugation between PEG and curcumin. pH-dependent curcumin
release reaches a maximum at pH 6 as the nanogel complex dissociates
under neutral conditions. Comparative analysis shows the nanogel coating
preserves fruit quality more effectively than curcumin alone under
accelerated high temperature and humidity deterioration. The PAAcC/G/PEG
nanogel significantly improves curcumin solubility, while the pH-
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responsive release profile and fruit preservation efficacy highlight its
potential for therapeutic delivery and food protection applications.
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