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Determination of failed-particle fraction and uranium

contamination fraction in HTGR fuel compacts

Kazuo MINATO, Tutomu TOBITA, Kousaku FUKUDA
and Katsuichi IKAWA
Division of Nuclear Fuel Research,
Tokai Research Establlishment, JAERI
( Received January 27, 1981)

As a pre-irradiation examination, failed-particle fraction
in the fuel compacts and uranium contamination fractiongs in the
graphite matrix and the ocuter PyC layer of the coated fuel particles
were determined. Samples were taken from three batches from
which fuel compacts loaded in 75F-5A gas-sweep capsel were
prepared. Electrolytic disintegration and acid leaching method
was used to determine failed-particle fraction and uranium
contamination fraction in the graphite matrix. The results
of the former fraction were the values of the order of 10"5 and
the latter, 10_7. Uranium contamination fraction in the outer
PyC layer was obtained from chemical oxidation and acid leaching

method, and the values were the order of 1078,
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Table 1 Outline of fuel compacts prepared for the determination.
Sample T5FP2A-6 75FP3A-3 75FP4A-5

Coated particle
Coating type TRISO TRISO TRISO
Diameter of particle (jm) 768 766 911
Diameter of vo., kernel {upm) 505 507 617

Fuel compact
Particle loading 22.0 29.8 29.9
Outer diameter (mm) 24,0 24.0 24.0
Inner diameter (mm) 8.0 8.0 8.0
Length (mm) 40.0 40.0 40.0

Table 2 Determined values for failed particle fraction and

uranium contamination fraction.

Sample 75FP2A-6 I5FP3A=3 T5FP4A-6
Failed particle fraction
Fluorometric analysis method 1.1x107° 4.4x107° 5.5x107°
Activation analysis method (Zr-95) (8.643.2)x107° (5.4£1.0)x10"° (9.3£0.6)x10>
Activation anaiysis method (La-140) (6.8:1:1.8)»:10—6 (S.O:I:O.E)xlﬁ_S (8.24£0.5}x 10_5
Uranium contamination fraction
in graphite matrix
Activation analysis method (Zr-95) (5.3+2.6)x107' (4.0+1.6)x10" " (7.940.6)x10" "
Activation analysis method (La-140) (4.241.2)x1077 (2.841.6)x107" (7.640.5}x10"
Uranium contamination fraction
in outer PyC layer
(6.042.6)x 1070 (4.441.2)x1078 (B.241.1)x107 8

Activation analysis method (La-140)
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(b} 75FP3A

(c) 75FP4A
External views of coated fuel particles after electrolytic
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External views of coated fuel particles after
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