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Development of a new X-ray fluorescence analysis system that enables low-level
radioactivity measurement of uranium
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In order to efficiently analyze uranium in various forms of samples, we have

developed a new measurement device that can perform X-ray fluorescence (XRF) and total reflection
X-ray fluorescence (TXRF) measurements. The XRF measurement can be changed to the TXRF measurement
simply by changing the collimator, rotating the sample, and sliding the detector. We searched for
the optimum Filter configuration for the measurement of La and LB lines of uranium, and decided on

copper foil of 80 y m and 100 p m, respectively. In addition, for the sample with a rubidium
content of 10 times the uranium content or more, the analysis should be performed using the LB line

instead of the La line that overlaps the rubidium peak. The detection limits for XRF and TXRF
measurements were about 0.4 and 0.01 p g, respectively.



C)

X (X-ray fluorescence: XRF)

X (Total reflection
X-ray fluorescence analysis. TXRF) TXRF
X X X
X XRF
1
faes friids
AgtX —

e = >
@ % 5 X i
]

() TXRF ()

TXRF
XRF X X
X
(Rb) XRF ULa Rb Ka
ULp U La
LB X
TXRF Kunimra and Kawai (2007) (
X )
XRF TXRF
X
XRF TXRF
TXRF XRF
XRF X

XRF TXRF



@
100FA-T

TXRF X
TXRF
XRF TXRF
TXRF
200TX
10 mm
%) X XRF
XRF
Bruker Tracer-111-SD
(Ni) (Cu)
(Th)
)
200, 20, 2, 0.2, 0.02 ug
(3) TXRF
XRF TXRF
XSTC-1407 )

TXRF

D

(W) 40 kV

45

XRF

(Cs)

2 ug

U/Rb 100, 10, 1, 0.1, 0.01

TXRF

X
XRF
0.05
TXRF
2 20 pm
30 mm
50 um
X
X
XSTC-1407 (Spex )
(Co)
2ng
XSTC-1407
)
0.9 1.0 ug
3 X
1 mA



XAO04A-R101, ZAOSA-W1)

2 X

XRF

80um LP
U/Rb

Ka
La

(3) TXRF

0.01 ug

7 mm?

X
3) X
XRF
0.65 :
UlLa 0.60 % ]
100 pm . 0.553
Ex
1 50.50- ' %
Lo = (.45 ; ¢
i :
0.40 i !
1
opLl— .. .
Lp SO 60 70 80 90 100 110 120
CuEE (um)
3. U La Cu
MDL
4 X
(Ar)
Th La
ULa Y Ka
U La Y Ka

(Sili

RAO4A-W

XRF

con drift detector: SDD)




Intensity (cps)

W L-lines

ThLa ULo

Y Y Ka

1y

3 10 15 20 25 30 35
Energy (keV)

4TXRF

XRF

Intensity (cps)

1.0

0.8

0.6

I'h Lo

0.0
12.0

125 13.0 135 140 145 150 155

Energy (keV)
5 TXRF

TXRF



X 2020
DOl
Y. lzumoto, K. Fukutsu, K. Takamura, Y. Sakai, Y. Oguri, H. Yoshii -
Rapid detection of plutonium contamination with and without uranium contamination in wounds by 2020
x-ray fluorescence
Journal of radiological protection -
DOl
Kota Ishii, Yukie lzumoto, Tsugufumi Matsuyama, Kumiko Fukutsu, Yasuhiro Sakai, Yoshiyuki 48
Oguri,Hiroshi Yoshii
Optimization of a primary X- ray filter for X- ray fluorescence analysis of uranium and 2019
plutonium
X- Ray Spectrometry 360-365
DOl
10.1002/xrs.3067
Yukie lzumoto, Tsugufumi Matsuyama, Kota Ishii, Yasuhiro Sakai, Yoshiyuki Oguri, Hiroshi Yoshii 48
X- ray fluorescence analysis of samples simulating blood collected from uranium- contaminated 2019
wounds
X- Ray Spectrometry 438-442

DOl
10.1002/xrs.3022




9 0 2

Y. lzumoto, T. Matsuyama, K. Takamura, H. Nagai, Y. Sakai, Y. Oguri, H. Yoshii

TXRF analysis of uranium in the presence of competing elements

18th International Conference on Total Reflection X-ray Fluorescence Analysis and Related Methods (TXRF-2019)

2019

44

2019

55 X

2019

55 X

2019




X (€))

2020

2020

X ©)

2020

2020

Kota Ishii, Tsugufumi Matsuyama, Yukie lzumoto, Yasuhiro Sakai, Yoshiyuki Oguri and Hiroshi Yoshii

Development of a primary X-ray filter for XRF analysis of uranium and plutonium

European Conference on X-Ray Spectrometry

2018

74

2019




2017

(lzumoto Yukie)

(20731798) (82502)
(Sakai Yasuhiro)
(90235127) (32661)

(Matsuyama Tsugufumi)

(Ishii Kota)

(Takamura Kodai)




(Uwatoko Tetsuaki)




