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Determination of Uranium in Coated Fuel Particle Compact

by Potassium Fluoride Fusion-gravimetric Method

Mitsuo 1TO, Shuichi IS0, Akira HOSHINO®
and Shuichi SUZUKI**

Department of Chemistry
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, lbaraki-ken

{Received February 17, 1992)

Potassium fluoride-gravimetric method has been developed for the
determination of uranium in TRISO type-coated fuel particle compact.

Graphite matrix in the fuel compact is burned off by heating it in
a platinum crucible at 850°C. The coated fuel particles thus obtained
are decomposed by fusion with potassium fluoride at 900°C. The melt
was dissolved with sulfuric acid. Uranium 1is precipitated as ammonium
diuranate, by passing ammonia gas through the solution. The resulting
precipitate is heated in a muffle furnace at 850°C, to conmvert uranium
{nto triuranium octoxide. Uranium in the triuranium octoxide was
determined gravimetrically.

Ten grams of caoted fuel particles were completely decomposed by
fusion with 50 g of potassium fluoride at 900°C for 3 hrs.

Analytical result for uranium in the fuel compact by the proposed
method was 21.04 * 0.05 g (n=3), and was in good agreement with that
obtained by non-destructive y-ray measurement method : 21.01 = 0.07 g

{(n=3).
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Tahle 1 Amounts of uranium in filtrate

Sample (g) U found (mg)?* U found, U in sample (%)
5. 1760 0.50 0. 01
O,
(particle) 4. 9855 0. 41 0. 01
5. 2118 0. 32 0. 01

¥ Anion exchange and photometric determination with arsenazoll.

Table ? Determination of U in UQp and JAERT U-4

Sampie(g) U found(g) Recovery(%)m

8117 15920 899.79 v

U0, Particle 25942 22814 99.85 9984:+004
2.5624 22545 99.89

N 2.0615 20088 99.94 ,y
JAERI U-4 {.5905 1.5908 100.02 9995+005
1.8850 1.8831 99.90

{) Uranium metal standard, purity 99.99 %
2) Recovery = U found / U in Sample X 100
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Table 3 Analytical results of uranium in C.F.P.

Method Uranium found (%)
67.60 AV,
KF Fusion method 67.11 67.35+ 020
67.34
67.01 AV
Acid leaching method 66.98  67.01+ 0.02
67.03

¥ Sample : C.F.P 2g

Table 4 Analytical results of U in fuel compact

Uranium (g}

Fuel compact (g) coated fuel particle (g

KF Fusien method 7 —ray method®
67. 4162 32. 1908 21. 11 21. 10
6&7. 4049 32. 0043 21. 04 20. 92
6£7. 40873 32. 0490 20. 98 21. 00

Determination of uranium in fuel compacts by non-destructive 7 -ray method.
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Low density pyrolytic carbon

fated B
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S - Pyrotytic SiC
S High density pyrolytic carbon
36 mm Fuel compact

Fig. 1 Coated fuel particle (IRISO)

Flow meter
N

\\\
1/Sumplc solution
NH, Natronashestos O 0O
\ { Naoll ) Glass wool
L Hotplate with stirrer

Fig. 2 Apparatus for formation of ammonium diuranate
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C.FEP1{0g ,Pt crucible (50mt)

KF 509, 900°C
3nrs,in air

Dissolution| HpS04 (1+1) SOmI

|

Dilution

H,0

— NH3+N,, 80°C

(NHa)2U207

~——— Filtration (glass filter G-4)

Dissdluﬂon IN HNO3z

Reprecipifation | NH3+Ns , NHaNOz

——— Filtration (filter paper 5 C)

Ignition

850°C, 3hrs,in air

]

Weighing

Fig. 3 Analytical procedure
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leating rate @ 10°C,“min

~— Endothermic, weight loss

Atmosphere : in air
Sample : 5 mg
[ ] i I !
200 400 600 800 1000
Temp , C

Fig. 4 TG, DTA curves of graphite
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KF DTA \
'VV V—
TG
SiC
- S

Heating rate : 0 °C/min
Atmosphere : in air

[ |

l | I
200 400 600 800 1000
Temp. , C

Fig. 5 TG, DTA curves of 5iC and KF
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U TG

/\
DTA AP~
Heating rate : 10 °C/min
Atmosphere @ in air

~—Endothermic, weight loss
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Temp. , ©

Fig. 6 TG, DTA curves of mixture of SiC and KF
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©
& KF : 4
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=] Temp. : 900°C
S
S
| | l [
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Fig. 7 Heating time vs. Decomposition of 5iC
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Fig. 8 TG, DTA curves of mixture of U0p and KF
= |00 |-
o
= —— Without NH4NO3
= 10}
£ f —o— With NH4NO3z 209
aQ
5
< !
IS
a-
] ]

| 2 3 4 5
Number of precipitation

Fig. 9 Relationship between number of precipitation and
potassium remaining in precipitate
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