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EXPERIMENTS:
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INTRODUCTION:

Fig. 2 shows the EXAFS spectra of synthesized 
nanoparticles in a AgAuCu ternary solution after electron 
and gamma-ray irradiation reduction. In case of electron 
irradiation, only one peak appeared but double peaks 
appeared in case of gamma-ray irradiation. These peaks 
originated from Cu-O and Cu-Cu metal combinations 
mainly. It found that the main products are Cu-oxide in 
case of electron irradiation, and Cu-metal alloy 
nanocomposites in case of gamma-ray irradiation.
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INTRODUCTION:

Fig. 2 TDS spectrum of hydrogen introduced into 
electron-irradiated and unirradiated Fe-Al alloy samples.   
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INTRODUCTION:  The research and development 
(R&D) has been carried out to produce Molybdenum-99 
(99Mo) by the neutron activation method ((n, γ) method) 
from viewpoints such as nuclear security. In order to ap-
ply the (n, γ) method to the 99Mo/99mTc generator, it is 
necessary to improve the properties of Alumina (Al2O3) 
used as Mo adsorbent. To date, we have evaluated the 
quality of the 99mTc solution obtained from the column 
packed with the developed Al2O3 specimens. However, 
the problem was that 99Mo was desorbed in the solu-
tion[1]. In this work, we evaluated the quality of the 
99mTc solution obtained by taking measures to reduce the 
desorption of 99Mo. The measures are (1) application of 
dynamic adsorption, (2) increasing the concentration of 
the sodium molybdate solution (Mo solution), (3) reduc-
ing the amount of Mo added, (4) acid treatment of the 
alumina specimens, and (5) sufficient washing of the 
alumina specimens. 

EXPERIMENTS:  MoO3 pellet pieces irradiated with 
Pn-2 were dissolved with 6M-NaOHaq. The Mo concen-
tration of the solution was adjusted to about 330 g/L, and 
the pH was adjusted to 2 - 3 by adding concentrated hy-
drochloric acid. Four types of alumina specimen 
(D-201-300, V-V-300, V-B-300, Medical Alumina)[2] 
were prepared and immersed in hydrochloric acid at pH3 
overnight for acid treatment. A fluororesin column (ID 9 
mm × 62 mm) whose shape was same as that built into a 
commercial 99Mo/99mTc generator was filled with 2 g of 
each alumina specimen. The column was connected to a 
peristaltic pump and 0.2 mL of Mo solution was added to 
each column. Then, fifty milliliter of saline was flowed 
through the columns to wash thoroughly. After 24 hours, 
ten milliliter of saline was flowed through the columns to 
obtain 99mTc solutions as milking process. The eluate was 
collected as 1mL aliquots. The flow rate was approxi-
mately 40 mL/h. The milking was carried out for 2 days. 
The activities of obtained solution were measured by a 
gamma ray spectrometer. 

RESULTS:  The 99Mo specific activity of the Mo solu-
tion was 13.1 MBq/g-Mo when the solution was added to 
the columns. 
Table 1 shows the Mo adsorption capacities of each alu-
mina specimen. The alumina specimens were subjected to 

acid treatment, but the adsorption capacities didn’t im-
prove. About 90% or more of 99mTc was eluted with 4 mL 
of saline with the developed alumina specimen.  

On the other hand, 99Mo was contained in the 99mTc solu-
tions eluted from the columns. In the Minimum Re-
quirements for Radiopharmaceuticals of Japan (MRRP), 
the desorbed 99Mo amount in 99mTc solution is specified 
using the 99Mo/99mTc ratio as an index. The standard val-
ue is 99Mo/99mTc ≤ 0.015%. Fig.1 shows a comparison of 
the 99Mo/99mTc ratio of the 99mTc solution in the present 
work and the previous work. In the 99Mo desorption re-
duction measures, the acid treatment of alumina had no 
effect. However, due to the application of dynamic ad-
sorption, increasing the concentration of Mo solution, and 
reducing the amount of Mo added, the 99Mo/99mTc ratio 
was significantly improved and reduced by about 50%. 
Therefore, it was suggested that the application of dy-
namic adsorption, increasing the concentration of Mo 
solution and reducing the amount of Mo added are effec-
tive in improving the Mo desorption property. 
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The pH standard value of the 99mTc solution is specified 
as pH 4.5 to 7.0. The pH of the 99mTc solution obtained 
from the developed alumina specimens deviated to the 
basic side. 
In this work, the 99mTc solution didn't meet the MRRP, 
but it was suggested that the quality could be improved 
by changing the adsorption method and conditions. It is 
difficult to meet the MRRP with the current column 
shape. In the future, we will improve the quality of the 
99mTc solution for practical use by optimizing the column 
shape and Mo adsorption conditions. 
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Fig. 1.  Comparison of the 99Mo/99mTc ratio of the 99mTc
solution in the present work (dynamic adsorption) and
the previous work (static adsorption) on day 1. 

Table 1. Mo adsorption capacities of alumina specimen. 
D-201-300 V-V-300 V-B-300 Medical Alumina 

Mo adsorption 
capacity 

(mg/g-Al2O3) 
24.1 31.4 30.8 28.8 
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A study on destruction of cesium aluminosilicate compounds by gamma irradiation (3) 

INTRODUCTION:  

EXPERIMENTS:

RESULTS:

sample T 
(oC)

t / 
hr 

Leakage 
rate 

Method 

Fukushima 
polluted soil 

90 40 0.126% Ge Semicon-
ductor Detector 

Pollucite 90 40 0.034% AAS 
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This study focuses on neu-
tron irradiation effects on optical elements used in Dignos-
tics for ITER. Expected 1 MeV Silicon equivalent fluence
is - n/c depending on locations of components.
In order to investigate the effect of such high fluence on 
the actual components in a short time, neutron irradiation 
was performed using the slant exposure tube and the pneu-
matic tubes of the KUR. 

he slant exposure tube
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INTRODUCTION:  Space-wood project (LignoStella 
project) is performed by Kyoto University collaborating 
with Sumitomo forestry Co Ltd in order to challenge to 
use wood-material in outer space. Firstly, possibility to 
use wood material in outer space has to be confirmed 
because a small wooden artificial satellite is going to 
launch until 2023. Space exposure test of wood specimen 
started on ExBAS at ISS in March 4, 2020. The wood 
specimen is going to be exposed until Dec. 2020. They 
will be affected by atomic oxygen and cosmic ray. In this 
study, effect of gamma-ray irradiation on cell-wall of 
wood material was studied on the ground in parallel with 
the exposure tests in outer space.

EXPERIMENTS: The sample was Honoki (Magnolia 
obovate), which is 100 mm (length) 10 mm (radial) 

2 mm (tangential) in size. They were conditioned in
20 °C and 60%RH for a few weeks before the dose test. 
They were irradiated for 5 hours, and four types of dose
was performed, which is 30 kGy, 3 kGy, 1kGy and 0.1 
kGy. Before and after irradiation, bending test was per-
formed to obtain Young’s modulus in 3 point bending test 
until 5 N. After irradiation, ultra-micro structure of cell 
wall was observed using a small angle X-ray scattering
analysis (SAXS) (Rigaku, Nano-viewer). The camera 
distance was 1000 mm and X-ray scattering (wave length
0.154 nm) was recorded by 2-dimensional detector (PI-
LATUS 100K). Diameters of particle or pore and fractal 
dimension, distance between crystals were measured us-
ing scattering profiles. 

RESULTS: As shown in Fig. 1, density of wood speci-
men of 30 kGy dose decreased by approximately 1 kg/m3

more than other dose specimens. Young’s modulus of 
wood specimen of 30 kGy dose changed by gamma irra-
diation, but other specimen did not change even if density 

decreased. As shown in Fig. 2, fractal dimensions did not 
change by irradiation. We think that mass fractal dimen-
sion show density of electron in cell-wall matrix, and
meso-pore in cell-wall may not change by irradiation. As 
shown in Fig. 3, diameters of particle or pore were ob-
tained using Guinier plot. The size was similar to diame-
ter of cellulose micro fibril (CMF), so we determine that 
the particle is CMF. Diameters of CMF decreased slightly 
by irradiation. As shown in Fig. 4, distances of CMF
were obtained using Krathy plot. The change in distance 
was similar to that of the diameter. But, we can not un-
derstand why Young’s modulus and density of 30 kGy 
decreased more than other species.
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Fig. 1. Change of specific Young’s modulus and
density by gamma irradiation.
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Fig. 2. Change of fractal dimension by gamma irradi-
ation.
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Fig. 3. Change of diameter of CMF by gamma irradi-
ation.
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Fig. 4. Change of distance of CMF by gamma irradia-
tion.


