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ABSTRACT
Effect of varions kinds ol additive such as AIOOH, AKOH)s. AlSiOs(GH),, NbyOs, TiO; and MgO on the propertics and

mucrostructures of UO; pellet has been examined, All the lested dopants had played a role to reduce sintered density and open porosity.
It was revealed that the additon of Ti(; made pellet more stable thermally. UG, pellet doped with 0.2 wt% 110, was swelled rather
than densified after annealing for 24 hrs at 1700°C. It was altributed to large pore with spherical shape. Titimia and silicon coexisted
with Al element were more effective to increase grain size thap other additives. Jt conld be also revealed that the formation of hquid

phase was the main cause of grain growth,

Key Words : (70, pellet, Additives, Pore shape, Grain size, Liquid phase

1M B FES FHrISIE vk NbyOs4] A% 24y Z71E7 &
Zt 2gt opEl SdAL) creep B 22 2o &
HAE dhlae) AR =M AMEE U, AZAL 54 BREA] BNFLAA] 93 Addgas EEHE AlF %k
@ e AAEYEA 4 713’%— A-gA| Q) HA A A A Az S HAF ok
e T JAgse] g =R EER A e A A 24 BHAe] AARE Fola IHA F5)
A FR0A Z A YA HAaske] AY|TE s 2EA £ FdEe] Ajgo] R e I Aere dd
b ulEgEg Aoz vfehded] UQ, AEA L] nHEERE 2ol AHSE UQ, agille gy A L& Ast]
HEA7 e S AARAY] HE, 2493kE U0, 23] e = AAEL JEAk sloL wff eFEAdE AN
AHE 7 B e oy 71 el AlalEr gl A3l ANF=E A D ] Folok &) wfjiel
o}, elgalal 7R Aol e PR E FUEE A olrlgl 545 7h= 4AFAE A2FT] 98 HH A7k o
e Aolcl BE ApAdge] HE JIriAE 2198 e ATl S8 S Eoor It
LeElale] glow], AFER Nb0s” TiO, ™ MgO” 2 Al 19975 B A4 AHEE v (Dry Conversion)2 . UQ,
SEHE =) 32‘% ZH7F 71 AR AeE HaEd i NS Al -euERe] 3¢ DC UO, £2
sict. o5 71 5 Al 213HEe] 4%, =Y Siemensit A FEkel] aigk A dEs 2o
A ADS(Aluminium  TH-Stearate)S ARZEL7 Qe & apeha 222 A g Wyl oE AaE o,
g 1918 7Rl AlEEE U0,-Gd0, 274 ]Z’W wEel B v 939 ArEE 2] e 7]’1
HFge] AzAlA A 54L& P77 95 Al 3 el Lla] At HEE Ay e HrEE g

—660-



U0, &73412] 54 2w

0]% 2;_:!]?% %Oﬂ Lq"_’ UO? Zj-_f(-ﬂQ-T %AD%E}% é—.‘k‘ﬁi

it

2. Ay

il

21, SgEY M=

2 Ao AFEE U0, B 714 AW Ao w 7
28 08 2 54 Table 13} 2o, 404 oRkzgo)x
o] FrlAl JEs ZAE] Y8 12 wised) U054 71
9= AZB(Azodicarbonanude)i 0.3 wt% H7ksla ¢F
- 7] 017] Flel FEAE Zine StearateS 0.3 wtt%
Efele] TF AGAZ A=wsl] 3§ BoL ?3]@0]0311:]'
71l WA= Al S9HES] AIOOH. AIOH), 2 Al
Si,05(0H)E 0.06, 0.1 2 02 wigd 2k} @7}6}1_ Al
ShihEe] gt Wlaalz] S8 TEEe] NbyOs. MeO,
TiOLE 0.2 wi%® =z}t 3715 O% TS Az
T2 Tubular MixerS A-g5190
Eol7] &) A& 10 : 19 1—?_?—%3_— Hmaster powderrs &
el e E]—}.] 7] ] UO’) ljJJEE]-% 3];_ zx—]o E]:x—' 2
TN A FFRThE DETH

3

]*

o

M ot

22 AMHKH=, 42 U EAMEAM

YELE A, 3} W2Fo] §lol BN gusim 29
e BE AlTo) YT} 584005 glom’ B9
EE Eg AEsie] ghEelgl) EAs ok Az
A Az Z=7Q) 1730°CAA SAIZFES] AEe 45 I—Oﬂ o
9. 2EE Je] SRS SR 98] 99.99%9] 2=

&7kE 2 20 miY THEQC. A28 sy @y
ZHETE 5'Cmme e H8A2 A71E sine stearate
= Jﬂ?ll 141 41 AAaE7] fal 700°CeA A 147 S5}

g
o4

Aot 24 £ HWriEd 0E U0, 23 us Ax
= éﬂiﬂ &l 1700°CellA 24417) EQb A4 )
a}5aTt

Zol MAE FrAe oJdr 661

2 271 ElEE Skl AAYAR2IE linear inter-

Table 22 F7HAel ©lf 229% WaE Yspis e
H7AZ ol 24 24d95r) Zads B2 P
T OSREE 7)M rigem e ¥E 2AAE U048
71#%8 A4 AZB(Azodicarbonamide Y, SE8A T HrlE
e ol Ay EgEA gl Aol ARun: 3
ZHAS] el W s Aaghed Al 83Ee A% 2

AREZAA 1% TD. W2l d=zis vednh 02
wi%el Nb,OsE H71EE A% Adde Ao} 213 =37

WEREET °F 16% TD. 248 1l o)zle
% Nb.OsE FH7MES o) o] deziial 38%TD§ e
K.C Radford®e] A8 Zatel 2 D&l Table 38 7+ A]
g A4z g8 o dEHEE Vehle T2 J7Re
SRl we d=wste] Zolrl wo) Jeldo) M 2x
Hsl7k & AL ANOHKRE 0.06 wt%et A7B= 1.13%
TDS 2E7t F71E9) 02 wi% TO.2 37pe 24
oo AEgAS L}E}lﬁi’i%tﬂ |22 AR 7
= HEF FifHo P ATET, Ay 7y

[=] = T E

o
=
w
=

2,

Table 2. Density Change of Pellet According lo Additives Addi-

tion
standard ;: 9572 %TD.
Composition
(wtde) 0.06 0.1 0.2
Additives

AlOOH -0.68 0,76 -00.94
Al(OH), -0.27 -0.46 -0.55
ALSIO(OH), -0.36 -0.55 -0.82
Nb,Os -1.69
Mg -0.34
TiO, -0.04

%E Imag = Table 3. Density Change of Pellet due to Resintering
o] &y SAHE 1250°Ce) A m:ﬂ 305 ZoF CO, standard - 0,72 %T.D
Composition
(wt9a) Q.06 0.1 02
Table 1. Charactenstics of UQ, Powder Additives
Characteristics Value AIOCH 0.99 1.01 0.98
O/U ratio 2,046 AKOH), 1.13 1.19 1.19
Particle Size <400 tm 100% Al,81,05(0H), (.88 0.80 (.60
Specific Surface Area(m’/g) 234 Nb, O 0.50
Apparent Density(g/cm3) 1.1 MgO 0.93
| Moiswre Content(ppm) 1200 TiO, -0.08
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Tig. 1. Variauon of pore morphology due to additives. (a)
Standard pellet (b) AlySipO5{OH)y (¢} NbyQs (d) MgO
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Fig, 3. Effect of additives on the grain growth,
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Fig. 4. Metallography showing grain growth due 10 additves.
(ﬂ} Standard pellet (b} A]legOs(OH)4 {C) NbgOi (d)
MgO (&) TiO,.
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Fig, 5. Metallography showing residue of liguid phase (a) TiO;,

(b) ALSiLO5(OH),.
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