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Detection of Ruptured Fuel Particles in the Fuel
Compact by Acid Leach Techniques

Tsutomu TOBITA and Kazumi IWAMOTO

Division of Nuclear Fuel Research, Tokai, JAERI

( Received April 21,1973 )

The three techniques of determining failed particles
in the HTGR fuel compact have been studied; (1) nitric-acid
leaching, (2) oxidation and acid leaching,and (3) electro-
lytic disintegration and acid leaching. The nitric-acid
leaching is not suitable since the acid does not penetrate
into the matrix, and the oxidation and nitric acid leaching
is also difficult for application because the SiC layer
of fuel particles is destroyed casually by the oxidation.
The electrolytic disintegration, on the other hand, is
feasible, for compact is disintegrated stepwise on the
cathodic side of compact in nitrie acid without damage to the
coatings of fuel particles; and the failed particle fraction
is obtajinable by analyzing the leached amount of U.
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Table % Properties of raw materials for fuel compacts A4 and F.

Graphite flour

Particle size <88

Purchaged from

Nippon Carbon Co.

Thermax

Particle size < 85

"

Varcum 8251

Partially polymerized furfuryl
alcchol

Very dark brown

50-55 w/o
160-320 c.p {25°C)
5.0-6.0
1.2 g/cm3

Color :
Resin sclids content:
Vigcosity :

pH

Dergity (2500)

Purchased fron

Dainippon Ink Co.

Table 4 Coated fuel particles TONC3 used for

fabricating compacts A and F.
Kernel Composgition UCao
255U enrichment 0.7 % (Natural)
Size 315-420 p
Coating layer 1at PyC
2nd 3ic- 126
Ard PyC
Particle size 440-546 1

Crushing strergth

2.99 Kg {an average of 50 particles)
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|Graphite flour] [Carbon black| |Catalyzer| |Binder

Mixing Coated fuel particles Reaction

Mixing

I

(40°C) Mixing

L

Reaction at room temp.

(120 - 150°C) Moulding

( 950°C in Ar gas Carbonizing
for 1hr)
( 1500°C in 1x10 “mmHg | Degassing
for 1 hr)
: Inspection
Sample
Fig 1 Preparation method of fuel compact A.
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Fig. 2 Die used for pressing fuel compacts A, D, E and F. e

{a) External view (b) Metalograh of sectioned
particle
Fig. 3 Coated fuel particles 7ONC3,

(é) Side view (b) End view

Fig. 4 External view of fuel compacts prepared.
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Fig. 5 Appearence of ruptured Fig. 6 X-ray microradiograph
coated fuel particles. of ruptured coated fuel
particles.

(a) Compact No. 8 (b) Compact No. 9

(¢} Compact No. 10 (d) Compact No. 11

Fig. 7 X-ray radiograph of graphitc compacts F containing ruptured
coated fuel particles.



Fig. 8

Fig
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Pyl

Oxidation of
compact

(850°C, 5 hrs)

Coated fuel
particles
{SiC layer is
exposed)
Acid leaching
000 - 130°C)

Fluorophotometry | Uranium

analysis
Schematic flow diagram for the oxidation of fuel compacts
in air.
Cathode
plate , Anode ring (Pt)
g Electrolyte il
Cooling i
“water

S
/
Sample e

Schematic drawing of the electrolytic disintegration and
acid-leaching of fuel compact.

& o
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Zg’
; ‘ ‘(G;) Compact (?QE\ECS) - (E:ﬁj)%m%@d fuel p(ﬁiriiéi
' 850°C, Bhre - 850°C, 1 hr (7ORNCS
(c') Ccmmf‘i (7“2?(:.’1) o (CE} Couted fuel particles
g50°C, bhrs 850°C, 1 hre (TIFCT)
i

(e')-Cocs.t | particles (1) Couied fuet particies

As recived(71GC4) 850°C, Thr(71GC4}
Fig. 11 Appearence of coated fuel particles after oxidation

by air at 8350°C.
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O
s
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= ° o Unirradiated
) » Fission fragment irradiated
L | 1 1 1 1 1
0 200 400 600 800 1000 1200 1400
Time (hr)
Fig. 12 Oxidation of silicon bended silicon carbide by oxygen

at 950°%c.7




