030 060
Vol .30 Ne .6

g 0O
CHINESE JOURNAL OF RARE METALS

g 0O

2006 0 12 O
Dec. 2006

Jobobobouobogubooboboooob

gouboobogob*bd oobobodon
0000000000000 000000000000 00 2100940

gobboooboOooobo0oOb0bOoO0O0oO0OO000OOoO0bO000000000 0 D%<0.5umODW<1uymO0000 0000000000

0000000000000 00000O0000O0 XOoOOOXRDMOOOOOOGDSCMOOOOOOOOO FTROOOOOAO

goobooobboooobbobobboooboobobog

gobbooboboooOboo bbb boboboooboooobooo

oo0o00OdTr123.72 ooooooA

goooboboboooooboboooooobooao
gobooooboboooooboboooboo
uooboooboobbbooboooooaoo
goooobobboooobboboobooDbo
goobbbooobooobbobobooboo
gobobbobobooobboobbobobo
oCooooDoooooouOouooqooooooao
oooooooooobod bpod 2.5-6.0pm0O
goobobooboooobocooboooboboDbo
ooo0ooOOgooooobDOooOoDbOobooDboboo
gobooobbbooooboboogoooooo
OCOoooooOdO0ob3xooooooooooooao
NeOH OO OO O OO H+O OO Do<IlnnOOO
goobbobooo"ngogoooobbooooobo
yloHBO O OO OOOOOoOOooOoOoOoo oo
OCODo=1-21mmMO000C00000C0ObLIOO
obooboobobOoo00DbD Dson=0.42- 0.87
gigobooobbobobboooboboooog
goooobooboobooobbobooboboobobodg
COooO0oDoQooOoOo.cooNOOoOoOOonoooo
CoOoooooco9quuoooOo‘D bOo0 O
goboooooobbobbobobboooboodg
gooboooobbboooooboooboobood
goboooooboboobobobbooobooaog
gooooooooobooboooooooboboo

0000 oo6- 02- D000 00O 0206- 03- 31

0000 0258- 70762006 [06 - 0795 - 05

oooo0oO0O0O0O0O0O0O0O0O0OO0OOOO00
0000000000 O0O0O0O0O0O0OO0O
000000000000 0D0O000000
00000 0000000000000
0000000000 000000 00
00000 0000000000000
OoO0oO00O0O0O0O0On-"]000000
0OoDO0O0000O00O0OO0OO0OO0OO0O0O
000000000000 000000
00000 Do<0.5pmODYO<| @m O
0oo0O0O00O0O000O0O0O0OO0O0O00
0000000000000 DO0D0O0O
0000000000000 0000

O 0O

O 0o 0o o0 g o0 of0oogoog g
o o oo o 4og oo oo d
o oo g oo oo o
O oo o oog oo o

=

1.1 0000000
00000 C0CD0OO0O0O0 Ov2co4B-1cH20 M
goboboobobobobbbobobobonob

000000 QM-1sP2-CLO0DO0DOOMmMmOOO
OO0O00 m0ODOO0ODO 00O 00 Mastersizer Micro-
plus0 00 OO OO0 O Maven OO IO OO0ODO
OO0 Advance D80 0 X OO OO0 O O Bruker
O0MMO0OO0D00DO0O00 Q-60000 0000 M
OTAODOOOODOODO MBI4SFINRO O OO O
0dBOMEM OO M OO0 OODODOODOO JSM-

Uboo0O0ooooodoooon ko1l O000000000 O @13280305070
goo0o0oo00 mes3- MO OOOOOOOOOOOOOOCOOOOOOOOOOOODOOOOOOOOO

* 00000 Emdl ODwafan-chen@163.canld



796 o 0O O 0O 30 O

6380LV OO OO OO0 JECLO O MO O

1.2 0ODO0OO
ooooooooooOooboooooono

uoooOsmoogoooooobobooooon

ooobooooooooooooouoogooo

oooobObObOObObso 00000 O00000on

oooooOoObOo0OO00o0oo0ooooon

2 OJugogo

2.1 O0ODODOOoOOO0OOoOoooooooo

oooooooobooboOboODoODDbDDbOO0OO
oooboboooooooo0o 1000 1000
ooooo40rmndO0OO0DOODOOOO
uoobobobbooooooooooouoaoaogao
OC0Oooo0O0D BOmnOODOOOOOOO
ooboboooooooooooobobboooo
O0oO0o00 BOmnO ODODOOOOOO0OOO
oooooooooooooobooboboon 350
rmmUO0 D00 000 0O00Q0OQ0ODOOOODOOOD
oobobboobooooboooooooooooo
ooooODoOoODDODOmMOoooOooooooo
ooooOoObOObObOObObOO000000o0a0ao
uoboboooooooooobobbbobood
gooooobobboooooooouooogoo
ooooooOoOObOOOO0OO0O0O000000o0o
OoOoooOOooDoO0OO0oOooooboO0 yoooao
gobooooooboooooooooooao
oo

OO0 1000000000 400 r.min- 00O
BomnOOODOOODOOODOOODOODOOO
ooooOoObOObObOO0ObOO0O00Ooooogao
gobbooooooooooboobooooo

gobooocooboooobobboooooooobao
gobobobboobbobbooobooobao
gobooboboooobobobooao

oooobobobooooboboobooob
000000000 350 r-min-"00 0 180 mino
22 0U00OO0O0O0obOoO0oOobOoOobobOoo

glioooboboooobobbobobooonb
Oo0oopoooOoOooXRpbooooo 1ooo
Oo0od omnd OOOOOODOOO OO0OOO
000 OCPDS No.33-1460000 DO OO DO OO O
gobooooooobbobogoobbooooob b
Oo0ooDoDOoOO0 1o0mnO0OOO0DOO0ODOOODOOD
Oooooo0Deomnd OO0DOOCOODOOCOODO
gooooooooooooooboobooDog
60mnO0 00000 O0ODOOOCODODDODODODOOOO
000o0ooDoooooooo 180min O OO0 DO
gooOoJepDSO 0O 0000 ODDOO OO NH4Y
[CD4[2-H2 UCPDS N0 .22-1047 0 00 OO O
gooooooobbo10c0ooobbooboooo
gsoooooooooogoooooboobonb
goboooboooobooobooobboo
b yvyoHBBOOODOOOoOoooObooooo
gobooooboooobobboooobnb
goooooooocooboboooooo
gobooooooobgoobooboooboooboo
goooooboooooobbboooooaob
gooobobooboboobb 1000 b oo
O20min0 DO ODODOOODODOOOOOOO
gooolococooooocoooooooooo
oooobooooobobboooooboDbo
gooooao

O o o oo o og

O O

Ol 0000000000000 0O00 Moo seo0Ood 180ming

Effects of milling mode and conditions on particle size of yttria obtained after 180 min calcination at 800 @
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Fig.1 XRD patten s of hydrate yttria oxalate and dry precur-

sors obtained dter different duration millings
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Fig.2 Simultaneous TG-DSC curves of precursor
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Table 2 Effects of calcination temperature and duration
on par ticle size of yttria obtained after annealing
precursors via 180 min direction-alternating

milling at 400 r -min-"'
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Fig.4 SEM images of samples
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Abstract O Ultraf ne yttria with narrow paticle size

distribution of Dso< 0.5 pm and DO< 1 ym was pre-
pared via wet-solid-phase mechanochemica reaction
between hydrate yttrium oxalate and ammonia in plan-
etary mill. The factors inf uencing the particles size of
yttria in the processes of milling and calcinating were

investigated. The mechanochemical reaction and

phase evolution during milling and the thermal decom-
position of the precursor were studied by means of
powder X -ray diffraction IXRD OOsimultaneous thermo-
gravimetric analysis and differential scanning calorime-
try OTG-DSC OO Fourier transform infrared spectrosco-

py [FI''ROand scanning electron microscopydSEM O.
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