%65 & 3 Herkttsdhs 142 Vol.6,No.3
2015 % 6 A Nonferrous Metals Science and Engineering Jun. 2015
XEHT: 1674-9669 (2015) 03-0022-04
DOI: 10.13264/j.cnki.ysjskx.2015.03.004

Mpda =3 M

WL B AT A AL AL R 1
XFEEL KRR, BRMFE, FER!, AAKD, EEE HFik!

(1. 1R R = G SR A RHIF S g, I 7D 41012652, W1 R 1387 REURAT R BRSTAL A H L 1KV 410126)

W BB RAt R R RAK-FER 2 F IR EESRT P2 (D) H 1.00 ~ 2.00 pm #
BACALH R R 5 BT B E T F R TR AR E AR E R E R E AetiE E R
pH 185 B Z 3T B4k R b s B 6 %ol SRR Ok 5 AL b R\ AL 134 b T BT S AR AT 5
Wi A2 R RIS RBATRAEFe AT LS R A, ERRIKE A 1.0 mol/L B8R 2R EH 10 % . i& n
i E % 20 mU/min, 3 B E R E A 80 C A KRG pH LA T~8 Z 8 8405 pHAEL T 1 89
SAFF, STt i P RE R 4069 B E A 0.4~0.8 mol/L 2 18] | VA ) & P s 442 (Dsy) ££ 1.00 ~ 2.00 um 5&
B AL R @ ARE 3.2~13.3 mYg X # BACLLH K.

FGEIF R AL FE R AL IR R B

mESES TF123.25 XHkFREG A

Preparation of size controllable yttrium oxide powder
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(1.Hunan Rare Earth Metal Research Institute, Changsha 410126, China;
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Abstract:Ytirium oxide powder was prepared by ammonia—oxalic acid two steps method. The cental particle
size (Dsy) was controlled to be 1.00~2.00 wm with good dispersibility. The effects of precipitant concentration,
material concentration, reaction temperature, feeding rate and pH on the medium particle size of yttrium oxide
powder were studied. Laser particle analyzer, BET instrument and scanning electron microscope were used to
analyze the particle size and specific surface area of yttrium oxide powder. The results show that when the
concentration of ammonium hydroxide is 1.0 mol/L,, the mass concentration of oxalic acid is 10 %, the dropping
speed is 20 mL/min, the temperature of oxalic acid solution is 80 °C, the pH of the solution precipitated by
ammonium hydroxide is 7~8 and the pH of the solution precipitated by oxalic acid is below 1, the central
particle size (Dsy) and specificsurface area of the prepared yttrium oxide powder are controlled to be 1.00~2.00
pwm and 3.2~13.3 m%g by adjusting the concentration of yttrium nitrate in the range of 0.4~0.8 mol/L.
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Table 1 Center particle size and specific surface area of
yttrium oxide powders prepared under different
concentrations of yttrium nitrate

Cyixo,,/(mol-L7™) Dsy /pom HRMMA /(m?g™)
1.0 3.17 3.2
0.9 3.20 3.5
0.8 1.97 3.8
0.7 1.73 4.2
0.6 1.64 3.8
0.5 1.20 13.3
0.4 1.00 11.9
0.3 2.15 6.5
0.2 3.12 6.7

22 MR EARARE R K& ST AL RE R
UUVE SN st FE v, N ) B SR 2 AR 43 06 Y,05 #i
PR BRRLEE 77 HE BRI A S B8 5 52 T WDRL Y BN )
WERE Rk B BN AR FR A TR EE DL R pHL LI o
XA SE G Z5 X5 Y 05 3 (AR BE 19 52 1) JUT 745 117 9K 4
BITE 850 CHBE 2 h, il 45 A5 [R1KE 2 ) SR A2 A .
221 ROK LR A0 R B AL IR E ST R M e ) R o
Bl 1 (a) & FE F R MBS R AR — 5, %
LG ICHR B XSRS T DRI Do FIRZIR LR & 1(a) 1]
I, YR UK HE M 0.5 mol/L B HNE] 2.0 mol/L i, 4
AL O RAR Dy 52 B0 SE0/N 5 1S R H a
KU E R 1.0 mol/L B, S ALSZ B 0 K AR Dy 15
) Fe/IMEL X PR A oy A i A B A R KA e —
AIE Y0 A R AR AR B LR, R AR RO Y i
TOAEE N A, 2B ) /N JBORE 2 il A3 4 R R R S0k i
B Ik DU s M W R R B, AR /N IO 1A 2R AR
KR, BE R 2K B M R 1.0 mol/L. & 1(b) & 7E %
IK RIS R A2 BE — 8 (R 45T | 5 58 R R U B2 XL Ak
SRR Dso W52 BB 1 () nl 5, A A2 i
OREAR Dy BE 4 R R e BE (15 0 e B AR 4 K, X BE
PR 1 VR B 10% 1), A2 19 O ki AR Dy 18 31 i
NI LR PE LR VR FE N 10 %. -] 1 (¢) & 7E HE R A
AR BE — 2 WIS, 25 B4 R 2. 1) Wk B X S A 52
HLO R Do BIEZ M, B &L 1 () AT, AR A2 1 s
RIAR Dso Bl 75 B 2 52 1% B2 (R 38 in e R IG5 38 K, Y il
FR A2 e B2 A 0.4 mol/L i, A ALAZ (1 s R 4% Dy,
IR EF/N 1.00 pm. YR £ 1) W) iR W 2 N 0.4 mol/L
B K 3] 0.8 mol/L B, FALFZI Lo KBi e Dsy A
1.00 pm Z T A 1.97 m, L, o7 38 1 45 61 6l iR



24 Heskkitshs 1A 2015 4F 6 J
FLES IR ARV B Tl 85 AN [RDRLAR /N S AR 2 TR 1.60
—o— HL R
1.55F &K
1.7
1.50F
1.6 g
2145}
215} 3
\5: = 1.40F
214} Lasl
L3r 1.30f ‘ . . .
0 20 40 60 80
1'20 2 4 6 8 v /(mL-min™)
Cuir, -0 /(mol - L) 2 SKFIEERA i nE RN S RO R R R R
(a)& K Fig.2 Effects of dropping speed of ammonia and oxalic
1.55 acid on center particle size of yttrium oxide powders
1.501 e s N -
Las| 223 HRERIR)ENF A
_ 1aol P S 3 I 900 X e TR 9 K/ A
T35t KA FE M, PR b5 5% 1 R i 1 kB X L AR A2 R AR
=130} L RLAR S e (AN 1A 3) . 7E FH B e Ak A SR A I
1251 PRULIE RS, 43 7% 8% 40 °C .60 °C .80 CHI 100 CIEH
120t TR T W T G DT U kDA SIS 6 5 SR T B A
WS, ™% 10 12 14 16 18 20 22 R V5 Y 119 RS i T D L B 9 TH 1, YL,05 B A 9 s kL
e TRTRHAE /I S PR L TR YLE 040 X i
is FIEEBG T, pOA% R 38 O R AR DR /N Ry U/ R R TE
' T 0 il | R R T W 1)) U Ui BE SR 4R 80 °C.
3.0
1.55
= 2.5 1.50 F
5;20_ 145}F
QT = 140f
L5} <135}
S 130t
1Log . . . . . 125}
0.0 0.2 0.4 0.6 0.8 1.0 1.2 120k
C\(N()m /(mol - L) 115 n A A . i R n
()Y (NOy): 7730 40 50 60 70 80 90 100 110

Bl =K. E8.Y(NO;); HikEI S ORI Z RS0
Fig. 1 Effects of concentrations of ammonia, Y(NO;); and
oxalic acid on center particle size
of yttrium oxide powders
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Fig.3 Effect of initial temperature of oxalic acid solution
on center particle size of yttrium oxide powders
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Fig4 SEM image of yttrium oxide powders

K5 R & K -E R 2 2 U3 vE i 4 1Y A AL e
i X BHERRT R (XRD), B 5 E AL B bR iR
(PDF 41-1105)4H Eb. , 19 25 1) i 65 W 7 & 0 i J3E 5 4
AH TR, 359 J@ 57 75 b 72 1 LS RT 0, 7 i B AT S 0 o

R ETERE /N, Te Ak W | e W 2 19 S AL 2 i IR Al i
i, A e R
2D Graphl-collvslo12
0 2IO 4IO 6.0 éO
20 /(°)
5 SHEHEE XRD B

Fig. 5 XRD pattern of yttrium oxide powders

3 &

KRR -FR 2 L VUEL G T ALk,
AT R R R T R R VI I L
pH (X AU Ak 4203 AR BE 1) 5% i 28 B AR A5 1R T, vl 5l
Ao 42 ) R RV VR Ak B ok 4 rh LRI AR Dso 7E 1,00~
2.00 pm, L EMTE 3.2~13.3 m¥g 2 6] (i AL SZ M3 1A
W5 T B AT AR S PR A v T AR T A A

[RDRLAE ) 8 AL 52 A 1.

B % 30k

[1] Mei L F, Chen G Y, Zhang B, et al. Measurement of YAG laser
absorptance by artificial diamond and cubic boron nitride[]J]. Op-
tics and Laser Technology, 2009, 41(6): 770-7717.

[2] Lupei A, Lupei V, Taira T, et al. Energy transfer processes of
Nd* in Y,0; ceramic[J]. Journal of Luminescence, 2003, 102/103:
72-76.

[3] M, AMBA, RITRAR, S BAB R & Nd, Y05 35 U B %[
o E B 4254k, 2008, 26(1) @ 56-60.

[4] Xu J P, Lo B, Jiang Y H, et al. Stability of yttria stabilized zirco-
nia in molten oxy—fluorite flux for the production of silicon with
the solid oxide membrane process|J]. Journal of the European Ce-
ramic Society, 2014, 34(15):3887-3896.

[5] =4, EALF, AR HUBET ) [ AH A2 SR 32 1 4 0 K S A 42
P9I+, 2007(3): 29-32.

[6] i, PRABIL, 22 RUAE, 45, 0 FAH AL AL 27 2 il 4 40 S Ak i
WBF5E[]]. #iA 408, 2007, 30(6): 795-799.

[7] TR 49, SKRABAR, 30, A 9 - BRIk 4 90K Y0, B IR[)).
MEEE S T2, 2008, 16(2): 247-249.

[8] Aok, MIEEAR, AMIAS. JCHLIR B BE R i Y,05 49K GORE[T].
TE R £, 2003, 21(1): 15-18.

[9] Liu Y, Gao L. Low-temperature synthesis of nanocrystalline yttrium
aluminum garnet powder using triethanolamine[J]. Journal of the
American Ceramic Society, 2003, 86(10): 1651-1653.

[10] Chen W F, Li F' S, Liu L L, et al. Synthesis of nano—sized yttria via
a sol-gel process based on hydrated yttrium nitrate and ethylene
glycol and its catalytic performance for thermal decomposition of
NH,C10,J]. Journal of Rare Earths, 2006, 24(5). 543-548.

[11] F22, B, KGR IR A R0 1A 1 A= 1 7 A A L
HIWFFET]. IRERE R, 2013, 5(44): 305-308.

[12] Byrappaa K, Chandrashekar C K. Growth, morphology and
mechanism of rare earth vanadate crystals under mild hy-
drothermal conditions|]J]. Journal of Crystal Growth, 2007, 306

(1): 94-101.

[13] Li N, Yanagisawa K. Controlling the morphology of yttrium oxide
through different precursors synthesized by hydrothermal method[J].
Journal of Solid State Chemistry, 2008, 181(8): 1738-1743.

[14] BHTT, oKA8, AR, AF MU ARG A R Am R (1) %8s
RIS ST LB, 5 452 AL A2 4T, 1998, 19(4): 507-510.

[15] W8, JEai i, FRmgF. TR IO e o5 F 00 ik o 2 4 oK AR 221D
F T R A5 (AR BRA ), 2006, 28(4): 1-4.

[16] Sordelet D, Akinc M. Preparation of spherical, monosized Y,0;
precursor particles[J]. Journal of Colloid and Interface Science,
1988, 122(1): 47-59.

[17] Huang M L, Guo K, Man Z Y, et al. Morphology controllable
synthesis of yttrium oxide—based phosphors from yttrium citrate
precursors[J]. Journal of Rare Earth, 2011, 29(9): 830-836.

[18] Fur, AR, BEHEHT, 5. Hl & T2 EMAZmnitEss
BeLi P ST, R L2l 2007, 25(5): 566-572.

[19] BRACHE, Z2mg PF. BRI S5k L UE H 4 oIk 6 1R 42 1% HLELE 52 ).
FiAT 8 S RERTA 42, 2002, 30(1): 1-5.

[20] X AR5, A=A, FRIREE. Ak B D0VE L ] 5 4K A AL L B P A
BT HAT N[ B ER L, 2005, 23(3): 373-377.

[21] SRIGUR, BT, BERNL, A5, BRIR 2B DUIE 1 i o A Ak 42 0 i
IR 527 28 A1 X 7 A BE B s ()], o A 274, 2003, 21(6)
643-646.

[22] Z2i W, X%, Rovke, S A A X IR R UONE 2 ) % Ak 2
GURBER A ). AN TR =4, 2011, 40(6): 1455-1459.

[23] ThaE, AR, EER, . HERRUINE L H & KB A T2
WFSEL)]. #iA 4 )8, 2010, 34(6): 950-954.

[24] Fh5tFE, W, e MER. 5B 20K DUE 1 ) % S Ak 52 90 Kok T
BHRAEAL] TEHLEE Tk, 2008, 40(10): 12-14.



