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High Accuracy Measurement of ThO2 Kernel Density by Buoyancy Method

Shigeru YAMAGISHI, Yoshihisa TAKAHASHI and Koreyuki SHIBA

Division of Nuclear Fuel Research.
Tokai Research Establishment, JAERT
‘(Received January 8, 1981)
Accuracy was compared between pycnometer and buoyancy methods

in measuring densities of ThO2 kernels. It was found that, in order

to measure with accuracy less than 0.3 %. 25 g of samples were required

by pycnometer method but only 1 g was by the buovancy method.
Densities of ThO2 kernels prepared by a sol-gel process were measured
by the buoyancy methed; sample weight dependence of the accuracy was
found to agree with one calculated on the basis of limits estimated
for the apparatus and attachments used. Sintered ThO2 kernel density

was found to depend considerably on the conditions of each step of

the sol-gel process.

Keywords: Accuracy, ThO2 Kernel Density, Pycnometer Method,

Buoyancy Method, Sol-gel Process, Sample Weight Dependence
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Table 1 Reproducibility of density measurements by a buoyancy method
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Buoyancy method

f
!

Pycnometer method

Sample Weight Density Accu;acy g Weight Density Accuracy

(2) s 5 apfs ! Fs 5 "F53

(g/em™)  (g/em™) (g) (g/cm™y  (g/em
G8D1s  0.8118 9.67 0.03
0.8114 9.70 0.04
G8D25  0.5570 9.64 6.05
0.6357 9.61 0.04
G118 0.7373 9.11 0.03
0.7373 9,07 0.03

G178 0.6212 9,90 0.05 10.0862 9.92 0.06
0.5802 9.92 0.05

G18S 1.5981 9.90 0.02 9.8402 9.87 0.07
0.5510 9.89 0.05
0.5973 9.91 .05
0.7379 9.95 0.04

G198 0.5655 9.77 .05 7.9124  9.71 0.08
G208 1.2491 9.28 0.02
0.9723  9.35 0.03




Table 2 Densities of ThO
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2

kernels prepared under various conditions

Kernel NO. Source sol |Washing N03_ residue [Drying ! Den51ty .
NO. Method Temp. Time§(No3/Th pattern | (g/cm )
(°c) (h) ' mol ratio)

¢6D28 T-29A S | 80 5 1 9.59 = 0.05
G7D1S " " " " 3 9.32 * 0.07
GSD].S T " Tt e 2 9-69 i_ 0.02
G8D2S " " " " 4B 9.62 ¥ 0.03
G9S T-11A 0 " " 4B 9,26  0.05
G10D1S T-28A 0 " " 2 9.43 + 0.10
G10D2s " " " " 4B 9.23 & 0.07
G118 T-10A 0 " " 4B 9.09 ¥ 0.02
G13Wibls T-33A 5 30 5 <0.0006 2 9.72 + 0.08
G13W2D1S " " 60 5 " 2 .68 F 0.05
G13W3D1s " " 30 1 n 2 9.79 + 0.07
GL3W4D1S " " R.T 1 <0.001 2 9.82 ¥ 0.06
G13W4D25 " " " 1 " 5 9.79 + 0.07
G13W5D15 " " " 0 0.12 2 9.80 + 0.08
G13W5D2S " " " " " 5 9.85 + 0.11
G13W5D3S " " " " 0.06 4B 9.69 F 0.07
G13WeD1s " " 80 <0.0006 2 9.67 + 0.07
G13WeD2Ss " " " " " 5 9.57 + 0.09
G1l3W7D1S " " R.T 2 6C 9.47 ¥ 0,03
G17s8 T-41A-8 § R.T 3 4C 9.92 + 0.05
G18s " " " 4 2 9.90 * 0.02
G19S " n " 4 6C 9.66 F 0.03
G203 " " " 6 6C 9.31 F 0.02
G24D28 T~50A-7~3 " " 4 4C 9.66 F 0.05
G25D1s8 " " " " 6C 9.48 + 0.05
G26D2S . " " " " 8A 9.70 ¥ 0.05
G80D1s T-~68A-6-3 " " " 4'A 9.57  0.04
G80D2s i ' " " " 9A 9.74 F 0.03
G80D38 " " " " 8'A 9.76 F 0.05
G8OD4S " " " " BA 9,71 + 0.07
G81D1s " " " " 6C 9.33 + 0.03
G81n25 " " " " 4'c g.71 &+ 0.04
G81D3S " " " " 6D 9.42 + 0.04
G81D4S " " " " .90 9.47 £ 0.11
* §: stepwise neutralizing technique.O: once-neutralizing technique.
** Error: accuracy.
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Fig.l Density of carbon tetrachloride used for density measurement
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Fig.2 Accuracy of density measurements by using 5 ml pycnometer

(in case of sample density fs = 10 g/cmS)
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Fig.3 Attachment for buoyancy measurement
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Fig.4& Accuracy of density measurements by a buoyancy method

(in case of sample density fPs = 10 g/cm3)
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