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Material Size [mm] Weight [mg] Relative Density [%]

MoO2 Φ7 t2.7 459.1 68.3

Table 3. Physicality of specimens After sintered
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Fig. 1. Optical emission spectra of the He/O2 plasma at +10 mm
position. He gas flow rate: 25L/min, O2 gas flow rate: 0.1 L/min.
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Fig. 3. Vertical emission profiles of O 776 nm. He gas flow rate:
15 ~ 30 L/min, O2 gas flow rate: 0.1 L/min

Sample Concentration
of Mo (ppm)

Dissolved raw 
powder (mg)

MoO2 raw 
powder

72.37 4.78
61.02 4.03
67.60 4.46

MoO3 raw 
powder

949.50 70.87
990.84 73.95
993.13 74.12

Sample Disssolved
Mo (mg)

Conversion of
MoO3 (mg)

Conversion 
ratio (%)

Before 
irradiation 12.77

12.01 2.31
After 8h 

irradiation 20.81

Table 6. Result of Dissolution test of before and after irradiation samples.
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Fig. 2. Vertical emission profiles of He 706 nm, O 776 nm, N2 339 nm,
N2

+ 393 nm. He gas flow rate: 25L/min, O2 gas flow rate: 0.1 L/min.
Position zero is the edge of the a acrylic tube with positive values into
the ambient atmospheric.

N2_33933333N
N2+_393333333N
He_70600000H
O_776666666O

Table 5. Result of Dissolution test using raw powder.

MoO2 sintered

Sample MoO2

Gas He 25 L/min, O2 0.1 L/min
Irradiation time 480 min

Oxide
Theoretical Density(TD) g/cm3 Volume 

expansion rate(Ⅳ) (Ⅵ)
U 10.96 8.30 1.37

Mo 6.47 4.69 1.56

Raw powder Atmosphere Temperature [ºC] Keeping time [min]

MoO2 Ar 5 L/min 1100 300

(Atmospheric-pressure non-thermal plasma,APNTP)

(Dielectric Barrier Discharge, DBD)

Gas
HV

Electrodes

Dielectric

Chemically Conversion
U (Ⅳ) U (Ⅵ)
Bulk → Powder

Volatility FPSpent fuel

FP

APNTP

APNTP

Cl+ Cl2

Cl+Cl2

→

O*
O2

+

O*

O2
+

MoO3

Mo(Ⅳ) → Mo(Ⅵ)

Mo

Before irradiation sample (mol)

Conversion MoO3
irradiated sample (mol)

100C = 

Conversion ratio

MoO2 MoO3

U
MoO2 He/O2 ICP-MS MoO2 MoO3

He/O2

MoO2 MoO3

Shaking Procedure 

Time   : 24h
Temp. : Room temp.

1M NaOH 100ml

Before or After 
irradiation sample

Dilution Procedure

1wt.% HNO3 solution

Filtration 
Procedure 

ICP-MS 
measurement

(7700x, agilent)

Future Works…


