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Determination of defective SiC fraction

and free uranium fraction in the HTGR fuel compacts

Fumiaki KOBAYASHI, Kouichi QGURA, Toru OGAWA
and Kousaku FUKUDA

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

Tokai-mura, Naka-gun, Ibaraki-ken
(Received December 14, 1988)

Free uranium fraction and defective $iC fraction in fuel coﬁpacts
and coated fuel particles were determined. For determination of the
free uranium in the fuel compacts, the nitric acid 1eachiﬁg after
electric disintegration of the compacts was adopted., Defective SiC
layer was detected by a burn-leach method where the particles were
burnt in air and leached with nitric acid. The free uranium fractions
were in order of 1078 to 10™*. The defective SiC fractions were in
order of 107% to 1073, We found a correlation between the value of

defective S5iC fraction and the times of burn and leaching.
Keywords : Coated Particle, Fuel, Compact, Silicon Carbide, Defective

Fraction, Flectric Disintegration, Nitric Acid Leaching,

Free Uranium
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Table 1 Chracterizatlion of B5FPC coated
particles for the experiments.
Iltems Results
U —7235 enrichment {w/0) 4. 926
U0z kernel 0O,U ratio 2.007, 2.008
diameter { ttm) 583
density (Mg m3) 10. 24, 19. 20 (PSA), 10.32, 10. 29 (Hg-Method)
lst thickness { zem) 57
layer density (Mg m3) 117, 1.18
: 2nd thickness ( ttm ) 32.0(PSA), 31.5(Xray-Microscope Method)
coating | layer density (Mg “m?) 1. 85
OPTAF 1. 01
layer crystallite size(A) 29
3rd thickness ( m ) 22. 0{PSA), 25.3(Xray-Microscope Method)
layer density (Mg, m3) 3,20
thickness (4 m) 48.5
4th density (Mg, m3) 1.87,1.87{(Liquid-Substitute}, 1. 86(Sink-float)
layer OPTAF 1. 00
erystallite size(A) 35
diameter ( um) 903
density (Mg m?) 4.07(PSA) , 4.18 4.19 (lg)
crushing load(kg/particle) 2.8
coated particle |[U fraction(X) 59.5
weight for the experiments 85FPCE ¢ 20.0 (11.90 g-U)
{(g) 85FPC2 @ 20.0 (11.90 g-U)
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Table 2 Outline of the 85FP fuel compacts for
the experiments.

Samples 85FP-—-3 85FP~5 85FP—-10
outer diameter (mm) 24. 04 24. 04 24. 04
inner diameter (mm) 8. 06 8. 07 8. 06
length {mm) 40. 06 40. 06 40. 06
U contents (U-235 g/am) 0. 150 0.150 0D.149

(12.18 £ U/compact) | (12.19 g U/compact) (12.14 g U/compact)
density {g/am?) 2. 44 2. 43 2.43
Particle loading 31. 4 31. 4 31. 4
fraction (v/o0}
Table 3 Results of free U fraction of the
coated particles and the fuel compacts.
Samples Weight Content J.eached Free U
(g) U(g) U (g) fraction
coated
particles 20. 000 13. 50 5. T6E—-7 4, 27E—-8
{85FPC1)
fuel
compact 39. 291 12.18 1. 13E-5 9. 28E—-7
(BSFP—-3)
fuel
compact 39, 270 12. 14 1. 40E—73 1. 15E—4
(85FP—-10)
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of defec

step of

tive SiC

burn—lea

fraction

ching method.

Oxidation Results
Samples times
{h) value of each step total
0—-20 6. 46 E—4
20—40 5, 18E—-3
E5FPC-1 *] 6. 91E-3
(Particles) 40—-60 7. 84EL—-5
60—-122 1. C1E—-3
0—-62 7. 13E—4 ¥
85FPC-2 62—-123 0 ¥2 8. 91E—-4
(Particles)
123-196 1. 78E—4
0—-20 6. 27E—4
85FP—3 ¥ 20~-40 3. 53E—4
9, S80E—4
40—-60 1. 64E~7
60—80 3. 2BE—-7
0-~40 4. 35E—4 ¥
85FP—-5 4, 35E—4
40—-63 0 *2
0—-20 8. 57E—-4
85FP—~10%] 20—-40 7. 08E—-4 2. 21E-3
40-102 6. 45E—4
Defective 8iC fraction was measured after

determination of free U fraction.

*2 The value was obtained by outview method.
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Fig. 5  Changes of defective SiC fraction by oxidation times.



