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Abstract

In the Fukushima accident, the fuel debris melted though RPV and fell in the containment vessel. There is a proposal
for stabilizing fuel debris using the geopolymer to retrieve it effectively, where heat pipes are set up in the geopolymer to
remove the residual heat of fuel debris. The heat pipe allows high transfer rates over considerable distances, with minimal
temperature drops, exceptional flexibility, simple construction, all without a need for the external pumping power.

To confirm its performance under irradiation conditions, the new design heat pipes have been developed and heat
removal tests by heat pipes after gamma-ray irradiation had been carried out at Takasaki Laboratory. It was found that
setting Ti inner tube, carbon fiber wick, Pd chains as the catalyst inside the heat pipe and a gas tank to reserve H; gas
worked well below 1000kGy.

Also, the Radiation induced surface activation (RISA) phenomena had been evaluated using Co-60 irradiation facility.
We present an experimental study to investigate the gamma-ray irradiation effect on nanoparticle-coated sapphire. A
sapphire plate was exposed to gamma-ray of more than 1 MGy. Within the irradiation dose, no obvious sapphire surface
color change was found. The surface angle decreased after irradiation. The more the surface was irradiated, the better
wettability the surface became. After irradiation, the contact angle recovered with time.
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Tablel Structure of HP and total dose

Pd(chain) NaNO; CF HP inner Water  Total Dose

(cm?) (ppm) (g  Tubematerial  (ml) (kGy)
HP 28.6 0.6 SUS316 25 1005
2-1
HP 28.6 0.6 Titanium 25 1005
2-2
HP 28.6 0.6 Titanium 25 245
23 Anodization
HP 28.6 0.3 Titanium 25 1000
2-4
HP 28.6 0 Titanium 25 240
2-5
HP 28.6 500 0.6 Titanium 25 240
2-6
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Figure 2 Test results of HP after irradiation
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Figure 3 The relation between the change of Q
and pressure increase of HP after irradiation
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