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&€ Introduction on TESOMEX

Issues we know & What we learned from the TESOMEX

Maximum operation temperature should
be defined, which can be limited by the
pebble's material properties.

Stress build-up in pebble bed with
temperature rising and a degree of
relaxation by itself, owing to creep
accommodation and increased thermal
conduction from larger contact area of
pebbles.

BUT, irreversible deformation may occur
to pebbles such as necking, sintering,
cracking, permanent failure, etc.

Packing of pebbles into the real structure
IS another big issue, with predictable
problems of local void, gravity, repair or
replacement in the case of pebble
deformation/fracture.

€ Microwave for Volumetric Heating

Materials interactions to microwaves

Microwave: 300 MHz — 300 GHz (2.45 GHz for heating application)

Materials interactions: transparent, opaque, absorbing
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* The measured temperature in
contact with heating element is
different to real temperature (the
pebbles contacted with HE was
observed as black, possibly
heated up to about 1000C)

Combining manifold

Coolant Outlet

* HESs interfere the packing of pebbles and the interaction between
pebbles at hot-zone, and additionally the chemical reaction of
pebbles with HE sheath(cover-cladding) was observed.

Responses of Li,TiO, to microwaves (applicability)
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& Feasibility Test of Microwave Heating

Heating up to 1000°C was possible;
however, power density needs to be defined for TESOMEX

Microwave
Heating
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Low Power Microwave

= Microwave: 700W (exposure for 1.5 h)

* Temperature of crucible reached to 90°C during heating, and
the pebble was 74°C (pebble temperature was measured after
turning off the microwave and opening the chamber)
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Abstract Fabrication of Li,TiO3 ceramic pebbles with fine
Microwave sintering ¥ mjcrostructure by microwave sintering

using the powders syr

hold good potential a microwave si using the powders synthesized via sol reaction. Nano-
t the microwave siyf ;. Li,TiO; s with an average particle size of 45nm ynthesized by
i fabri i ith

good ing
ra sintering,
the si crush load
and u might hold
good potential in tritium r release and long-term stability. The results show th: at the f—
microwave sintering is a promising process for the fabrication of Li; TiO3 pebbles
with fine microstructure and good mechanical property.

Schematic design of TESOMEX with microwaves
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= Microwave: 2.5 kW and 5 kW (exposure time: >10 min) No unwanted interaction with heating elements

= Heating to 800°C, 900°C, 1000°C was possible (But, it " _ |
is unclear the effect of alumina crucible) I'he coverage of microwave should be examined to
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= At 1000°C, sintering was occurred. At 800-900°C, determine how may ports will be needed
pebble was intact
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