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Study on the treatment of spent inorganic sorbents
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Abstract

In this study, we prepared three different inorganic nanosheets,
including montmorillonite ~ synthetic saponite and synthetic fluro mica.

The inorganic nanosheets have high covering area, along with surface
vitrification by sol-gel polymerization, which seals pore and absorbent
surfaces so as to prevent infiltration of heavy metal ions (Cs*, Sr**, Co*).
Furthermore, we observe the differences in ion concentration leaching out
from the absorbents for various duration times. The results were
confirmed by Inductively Coupled Plasma-Optical Emission
Spectrometry and Flame Atomic Absorption Spectrometry analysis. It
was found that the treated absorbents had a greater capability to prevent
heavy metal ions leakage than untreated absorbents. Synthetic fluro
mica, especially, has the greatest effect. The desorption capacity of the
heavy metal ions increased with increasing pH value. We presume that
this technique can greatly reduce the radiation leakage of spent inorganic

sorbents from low-level radiation waste treatment.
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% 3-3CO7#+ 7 b X o N E 2
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Sample | HS-KunipiaF | HS-ME100 HS-SA | HS-Blank | untreated
day (ppm) (ppm) (ppm) (ppm) (ppm)
5 1.73 0.94 1.78 1.66 1.70
10 1.86 0.93 1.95 1.78 2.67
15 2.00 1.01 2.06 1.93 3.37
30 1.99 1.05 2.00 1.97 3.57
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Sample | HS-KunipiaF | HS-ME100 | HS-SA | HS-Blank | untreated
day (ppb) (ppb) (ppb) (ppb) (ppb)
5 18.27 31.66 22.21 25.31 24.57
10 47.56 9.07 12.88 3.42 75.00
15 6.86 4.08 3.44 3.16 28.88
30 4.72 2.39 2.32 1.54 28.24
% 37Co%#F 2 B2z B2 1 iR
Sample | HS-KunipiaF | HS-ME100 HS-SA | HS-Blank | untreated
day (Ppb) (ppb) (ppb) (ppb) (ppb)
5 14.90 6.19 20.34 3.92 100.30
10 43.33 8.49 28.08 12.24 1841.00
15 38.03 17.93 43.59 10.36 844.40
30 65.12 38.14 62.41 10.74 1046.00
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SCl %~ %4

SiO,/clay composites for treatment of spent inorganic sorbents

Chang Ya-Wen, Liao Chien-Shiun, Chuang Li Ching
Department of Chemical Engineering & Materials Science, Yuan-Ze University

Abstract

In this study, we prepared three different inorganic nanosheets,
including montmorillonite ~ synthetic saponite and synthetic fluro mica.

The inorganic nanosheets have high covering area, along with surface
vitrification by sol-gel polymerization, which seals pore and absorbent
surfaces so as to prevent infiltration of heavy metal ions(Cs*,Sr**,Co™).
Furthermore, we observe the differences in ion concentration leaching
out from the absorbents for various duration times. The results were
confirmed by Inductively Coupled Plasma-Optical Emission
Spectrometry and Flame Atomic Absorption Spectrometry analysis. It
was found that the treated absorbents had a greater capability to prevent
heavy metal ions leakage than untreated absorbents. Synthetic fluro
mica, especially, has the greatest effect. The desorption capacity of the
heavy metal ions increased with increasing of pH value . We presume
that this technique can greatly reduce the leakage of radiation from

low-level waste and benefit to the treatment of radiation waste.
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