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Measuring Gd content dissolved in uranium oxide
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Abstract

Method for determining of Gd content in uranium oxide was developed using a
thermogravimetric analyzer. (U; xGdy)Oz:.- pellet was oxidized to (U; xGdy)30s at 300~
950 C. The weight of (Ui Gdi)sOs powder(W:) was measured and then (U; xGdy)3O0s
phase was separated to (U;vGd,)Oqu phase and UsOs phase by the heat-treatment over
950 C. The weight of those separated powders, Ws was measured. Relative weight
change, (Wi=-W2)/W, is presented by y and x, where y is independent of x. Gd content
x was calculated for the experiment value of Gd content in (U;yGdy)Qgu phase and

(Wi=W2)/W;
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(U,GA0: FAg5= Gd/dolal U0, Aol U o] 47t Gd o2z A
H Fxolth EEAsES SEhEe Atstmo] welA U0, UlOy, UsOs FEje] AbslE ol
ZA%H1-2]. U0y 2 UsO9 cubic AAFZE 7FA3L, UsOs= orthorhombic AATZ2E
b=tk U0 2Z2AE §7] T4 300C o] 222 AFsAl7]™ UsOs7tAl 4hshe .
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(U,Gd)30s> U0 (U,Gd)Oga 2.2 & FHEZ (U,GA)Oya oA U:Gd HI &2 (U,GDO: 4
AA 9] UGd gt Fid oz EolxA @t 2dd (U,G)O0: 244 UGd v &ol
Wetol gt e (U,Gd)Oguoll Aol UiGd Fl&2 SEAQAY =dAds dAT Ao yetw.
g & E9], 1300C &7 & dAg ZAdAME U:Gd v&L 0.67:0.33 o] Atk
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2. A3
U0z Gd2037} 2, 4, 6, 10 T%F % (2.951, 5846, 8.685, 14.205 mol% = 2ibd) T

ni

d (UGHO: dAm 22AE Axsdr (7] 224 = 22 A, B, C, D2 £7]). 224
A, B, C, D A8 Z7]FA(Wy) 6354 mg, 607.1 mg, 68340 mg % 831.0 mg < 475°C &
7] EA7NAA AN FAE AEEAIZ & AR FAEW) S48 AT = AstAIZ A
22 7] BY7lolA AF 600°CE 7Fdake] 1300°Col A 4417 2 F A3k 240°C
2 Yrhste] edA Alge] FAEW. FAsAch  AsiAzl 7 e st
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O/(U+Gd) Hztalel] digh RS dew sH4 &=
3-2. -8 AstEo n&H Gd FF A A% vw

2ZAA A, B, C, D ANE Z7]FA(Wo 6354 mg, 607.3 mg, 634.0 mg ¥ 8305 mg <
475°C &7] ES71elA AAZE FA sk AbstAlzl & Alg FAE W) S48 AFstaR]
A, B, C, D A89 FA+E= Z+7 660.64 mg, 631.64 mg, 711.72 mg = 864.64 mg °|t}. A
7] ASAIZL AlEE F7] 9714 1300°CA A 4AZE A W ZhEke] oA Al e
FAEWs) SAsAT oluf A5 FA= A, B, C, D 727t 659.22 mg, 629.04 mg,
70731 mg 2 85532 mg °|th. ¥ 1= A, B, C, D Al52] Wy, Wi, Wy 9} o] gte=
HE ARG FA AEse [(Wi-W2)/WilS Uerdith

o 25 A 5ol oa] dojzl A} AAl HYPS Fske] dojxl FAA
A A% G0z FAR 2 #Abste] uhet
Foll el Gd &S 33 mole %= ko] ozl Aol
o] Ao A HH AR} ALk 7}
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H 102 Gd 2EXdE e ANES2 W, Wi, Wy & [(W;, Wa)/W{]

UO2-Gdz0391 A (U,Gd)02] A
W, W W. Wi-Wo)/W1(%
Gd05¢] wt % Gde] mol % o(mg) 1(mg) 2(mg) | (Wi-W2)/Wi(%)
2 2.951 635.4 660.64 659.22 0.2149
4 5.846 607.3 631.64 629.04 0.4116
6 8.685 684.0 711.72 707.31 0.6196
10 14.205 830.5 864.46 855.32 1.0573
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(U1 «Gdx)30s &2

3lar, (U,Gd)Og4

0,
Wi- W, —

o FAWNE 43t
dAFste] (Ui «Gdo)s0s A4S (U,Gd)Oys4
Aol el Gd L& %H vE

. &5x 0

28yy _

Al
=

, (UpxGdy)30s EES 9B0°C Brp L& 2504
A UsOg Aoz #FEA7 F

gHoz FHu thgel ¥

159.994x

I/VZI. (Ul- .\'de )0%

< &

é]' O:] (Ul*dex)OZJrz

24(280.65- 80.78x)

< Gd &S

4 83]

B
ol
i)

il

FAW)E 574
7:”);ly

£




EREIE:

2 AT BelaRe] AALATAE F47] AL AR FANAS.
SRR
[1] R.J.McEachern et al., J. Nucl. Mater, 254 (1998) 87
[2] M.]. Bannister et al. J. Nucl. Mater, 26 (1968) 174
[4] J.H. Yang et al. J of the Korean Nuclear Society. 33 (2001) 307
-4 1400
= 41200
: 1 —
e 1000 @
= | 3
= o
& {800 @
= .
=) 4600 %
g I
= 4400 —
' 1200
\,-
10
Time (hrs)
g 1. 7] AlHe] ks F A Sk AA He FANSE
£4402 JEd 14



2.0

15
;H
10 |
= _
3 e
< 05 —o— Calculated |-
// ® Measured
0.0 I
0 5 10 15 20

Initial Mole fraction(%) of Gd in MO,

28 2. (Wi-Wo)/Wi 3+ Gd mole % TAES A2rgkat A3 3k
Hl gk 1)

o

25

2.0

15

-

05 _ ——o— Calculated | |

i /’ e Measured
0.0 —T/

0 2 4 6 8 10 12 14 16 18 20
Initial weight fraction(%) of Gd_O,

(W,-W, ) W,

o

a9 3. (Wi-W)/Wi 3k Gd2039] &3 % BAS AL 2%k

v w3 1

NS

o



	분과별 논제 및 발표자

