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Detection of Defective Particles for ThO,-based Coated Particle

Fuels by High-temperature Acid Leaching Technique
Mitsuo AKABORI, Tetsuo SHIRATORI and Kousaku FUKUDA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received August 3, 1990)

To detect the defective particles of ThO,-based coated particle
fuels for high-temperature gas—cooled reactors, an acid leaching
technique at high temperature was examined. By using a closed, heat
and pressure resistant vessel, the high-temperature acid leaching for
ThO, and (Th,U)0, coated pérticles was investigated at 140 and 160°C,
where HNO; solution added with NaF as a fluorine ion source was used
as a leaching solution. The leaching behavior was discussed with

respect to the formation of thorium and uranium fluorides and the

corrosion of coating layers.

Keywords: Defective Particles, Coated Fuel Particle, Thorium Oxide,

High Temperature, Acid Leaching
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Table 1 Characteristics of ThO, and (Th,U)0: coated particles.

Fuel kernel Coating layer -

Batch name
of CFP Composition |Density|Diameter| Thickness Density
{Coating type) (T.D.) | (um) {pn) (Mg-m~%)

84TH~-1 Thlo g.91 601 B6/60"1 1.02/1.90"1

(BISO)

84TH—-2 | Thlz 9.91 601 68/28/20/41*2| 0.96/1.91/3.20/1.86°2

(TR1S0)

83TU-1 | Tho.ealo.oel2| 9.96 497 61/27/25/4321 1.15/1.80/3.31/1.86"%
{TRISO)

83TU—-2 | Tho.glo. 202 10.06 493 82/26/28/41°2] 1.01/1.80/3.20/1.71°%
(TRISO) :

%] : Buffer/PyC
*2 : Buffer/IPyC/SiC/0PyC

Table 2 Weight loss of coated particles after acid leaching tests.

Batch name of CFP| Defective Leaching Weight loss
{Coating type) CFP nunber conditions (Kernel equiv. number)
84TH-1 10 140°C-6h 8.7

(Th02-BIS0)

84TH-2 10 160°C-8h 14.1
(ThO2-TRIS0}

83TU~-1 5 160°C-6h 35.3

8B3TU-2 5 160°C -8h 40.8
({Th,))02-TRISO)
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Fig. 3 Typical aspect of coated particles cracked
by artificial means (84TH-1, BISO).
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Fig. 4 Effect of dissolution temperature on dissolution
rate of ThO; and {(Th,U)0; fuel kernels.
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Fig. 5 Intact ThOp-TRISO particles (84TH-2) after acid leaching.

(a) External view, (b) X-ray radiograph.

{&)

{b) (e)

Fig. 6 Cracked ThO,-TRISO particles (84TH-2) after acid leaching.
(a) External view, (b) X-ray radiograph, (¢) internal view.
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(a) {b)

Fig. 7 Intact (Th,U)0,-TRISO particles (83TU-1) after acid leaching.
(a) External v1ew, {b) X-ray radiograph.

(a) - {b}

Fig. 8 Cracked (Th,U)0,-TRISO particles (83TU-1) after acid leaching.
(a) External view, (b} ¥-ray radiograph.
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" Fig. 9 Residues in cracked (Th,U)0,-TRISO particles

(83TU-1) after acid leaching.



