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JET-IWW X EHEICEET 54 (2013)

2012/10 Research was proposed from EU (JET) at BA IFERC SC *
-> Contact persons were decided: JA-Yamanishi (T-group leader) and Asakura, EU-Coad
(EFDA-JET Task Force Fusion Technology (TFFT) leader)
2013/2 JET tile analysis research plan was summarized as a high-priority research after BA
contingency (2014-2016)

2013/4 1t TV meeting between University/NIFS group and JAEA *

2013/5 Short meeting in PFMC15 (May 14-17 Julich) : Coad, Ueda, Hatano

2013/6 2nd TV meeting between University/NIFS group and JAEA

2013/8 2013 BA-R&D (tritium) collaboration (JAEA and Univ. group) : research plan and
preparation. Mashuzaki (NIFS) coordinated groups of NIFS and 9 universities.

2013/9 Research plan was revised (Dust and PFCs&Hydrogen-isotope retention)

2013/10 Hatano visited JET (information of tile process and IP study)

2013/11 Preparation for dust transportation by A. Widdowson and C. Ayres (Asakura):

Type-A container & transport, documents, schedule
1t meeting of University/NIFS in Rokkasho: R&D facility tour and analysis plan



JET-W ¥ EWHRICEET 584 (2014)

2014/1 2nd meeting in Rokkasho: analysis device test (SEM, TEM, FIB), and
discussion of dust container/maintenance in Rokkasho

2014/3 Explanation of Analysis plan, Transportation process (Asakura in JET)
2014 BA-R&D (tritium) collaborations (JAEA and Univ. group) : *
three plans are proposed by Ashikawa, Mashuzaki, Tokitani (NIFS)

2014/6 M.Robe and N.Bekris visit in Rokkasho and Discussion of analysis plan, transportation
of Dust and tiles: Ashikawa, Asakura, Yamanishi, Nishitani

2014/7 Agreement of revised Procurement Agreement, including JET-tile research, with F4E,
JAEA and SC chair.
Final exchange of documentations for dust transportation

(start transportation on Aug. 1) *
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JAEA, NIFS, SKZEIZ LB RHZE

Yamanishi and Asakura (JAEA IFERC, Rokkasho),

Isobe, Hayashi, Nakamura (JAEA Tritium-group, Tokai),
Masuzaki, Ashikawa, Tokitani, Sakamoto (NIFS),
Munakata (Akita U.), lfvtet|ng| RC

Oya, Okuno (Shizuoka U.) =

Hatano, Torikai (Toyama U.), '}

Ueda (Osaka U.),

Miyamoto (Shimane U.),

Tokunaga, Otsuka (Kyushu U.),
and Graduate students
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Morphology Atomic Total T Cross-section
concentratio | Retention | retention | (FIB): Carbon
(H/D)
Microscope SEM EDX, EPMA, TDS TIPT, FIB/TEM
/microbalan XPS scintillatio
ce n,
TMLVC
Yes Yes No. --- --- No

Yes Yes Yes (2015-) "1 Yes ™2 Yes Yes
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Liquid Scintillation Quantitative >0.1 Bq
Counting (LSC) technique Short term
measurement
Conventional gas flow Quantitative ~ Large amount
method (high quality) only

Autoclave or acid hydrolysis Quantitative
method (high quality)

Tritium Imaging Plate (TIP) Qualitative
technique

Spatial distribution _

Tritium Imaging Plate (TIP) Technique Spatial resolution
(100 um — 1mm)
*Optimization is
needed



Measurement of tritium In tritium contaminated materials

¢ Autoclave or acid hydrolysis method

// EEZ Thermostat\\

Tritium contaminated materials, such metal, alloy and dust, (473K)
are introduced in an autoclave vessel with small amount of 2 |_Teflon inner
y— vesse

1T _Stainless steel
.~ outer jacket

| Specimen
lon exchanged

thermostat. Tritium in specimens are moved to water or
tritium contaminated materials are dissolved into acid
together with tritium. Tritium in liquids are measured by
liquid scintillation counter.

** This method has proposed to measure tritium in JT-60
vacuum vessel to check the clearance level of tritium in the

vessel.

Advantage

1. This method can detect very small amount of tritium less 10
Bqg per one specimen in the vessel.

Disadvantages

water or acid solutions. Specimens are heated at 473K in a i\
[ B

2 water and acids

1. If tritium amount in materials is very much, one must not The V?559| Is designed for
measure the tritium amount using this method. Because itis @ Maximum pressure of 15
very danger to use the tritium water under high pressure MPa and maximum

condition. temperature of 500 K.



Measurement of tritium In tritium contaminated materials

¢ Conventional gas flow method

Tritium contaminated materials are placed o)

Sample

Ar inlet

In an quartz tube and heated at up to 1073 —
K. Tritium in specimens are moved to
water in water bubbler. Tritium in water

outlet

bubbler bubbler

are measured by liquid scintillation (HTO) (HTO)
counter.
Advantage

1. This method can detect large amount of tritium in specimens.
2. ltis not need the high pressure condition.

Disadvantages
1. This method can not detect very small amount of tritium in the specimen.



Liquid Scintillation Counting (LSC) technique

> (0.1 Bqg (Spectrum analysis may be necessarily if several isotopes were included
in the dust particle)

> Monitoring of tritium release from one dust partic N
|nt0 the LSC COthall @ RT Dust partcile

» Acid dissolution of the dust particles
- Measurement of total amount of tritium in the dust particle

Tritium Imaging Plate (TIP) technique
»SEM observation of the dust particles n ke
- Shape, elemental contents in the dust particles and
their distribution

relation to that of the dust particles o m



AN LOEE : F A@ 784 Fr

FE-EPMA : morphology, element, spatial distribution
INTRRIZ&® HBRER D =& % I A Al e
JXA-8530F: 3ch X-ray spectroscope

[ 20pm

K.Nakamichi, J. Plasma
and Fusion Res. 87(2011)
p.262, in Japanese
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X-ray photoelectron spectroscopy (XPS)

. element, chemical bindings, spatial distribution
JETEREDBAMAEDT=HIZHFH=IZEA
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