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Abstract: Four kinds of crystalline phase LiZr,O, compounds with high purity are synthesized by high-temperature
solid-state reaction, and the influences of different reagents, calcination temperatures and calcination time on the
LiZr,0. synthesis are also studied systematically. XRD, SEM and BET are employed to analyse the crystal phase
structures, morphologies and surface area of the final products respectively. The experimental results indicate that
monoclinic phase Li,ZrO; could be produced with Li,CO; and commercial ZrO, at suitable conditions, tetragonal
phase Li,ZrO; and triclinic/monoclinic phase LigZr,0; with LiOH and ZrOy; Further, with the substitution of ZrO, by
7Zr(NOs)4-5H,0, the re-crystallization time for monoclinic phase LigZr,0; is remarkably shortened from 96 h to 24
h. SEM images show that the particle radii range within 1~10 wm with serious agglomeration; The BET analysis
shows that the surface area of products distributes between 1.0 m*+g™ and 9.0 m*-g™". The superfluous lithium in
initial reactants and high-temperature calcination resulted in the larger particle radio and serious agglomeration of

the final products.

Key words: lithium zirconate; high-purity crystal-phase; high-temperature solid-state reaction

B RARAL G W B A Z Rl Ak 4 BRI AR 25 A BE L R A SmURE AT o | 2 PR R AR S g e R
A LiZe, 0, A6 5 WA REIR MR BT A 6 T2 00 WA R S FE R Y DU 7 B R LinZeO, BT AR
NHET S, WAARHE LiZe0;, HA RS AR 7% 673~973 K IRE T HEZW M co,, 7T1ER CO, Rk

e H #1.2009-01-16, W& e H #1.2009-04-09,

F 5 FSRBFE 3 4 (N0.20576031&20706014) ; 20 & # B2 F 55 5 21500 H (No.108144) ; b I 117 RF 2 49 2K % 3 (No.0852nm02 100) % By 350 H |

*HIIK R A . E-mail : ghzhang@ecust.edu.cn

B AEH FHETE B 28 % BRI BT I T LI RE ARG A BN




1222 Jd Hl fk

A 525 %

W BfF /i W b1 BHR S LiZe,0, F LigZrOg 3 4 1 75 £ 4k
A, B R A Re Em SR I E R S
MARHES, 55 A1 B 3 BF 5T 2 B B R A 48 1R 12 Ak P
Jei LRI — 5 A Ltk B W B e

HJ2, H T T 25 Fh Ak 2 AL ORT & A 25 44 1
LiZr,0, {65 Wi Al 2 il 46 7 ik e 2 2% O Hos
B LiZr 0. fb G W00 G S TE — SR RF S 1 58 5 2k A
THEAT, BRRME LinZrO, ok E 0 A 7 R
Tk AR AFLXE AT 7 4 T S5 FIORE BE 147 A 35 i 4
O DU A LisZrOs R 3 RS AR | H A a3 1R o
923~973 K, I F 923 K Bf e i A 743, i F 973 K
AL Ry BT Ochoa-Fernandez 582K H 5 43t
MR B R AR — R G0 B A R A Uy A
LiyZrOs, H77 %) XRD 43 R W, A BE il 45 15 2] 4l 1
VY 77 A LiZrOs;, LigZr,0, 1 LigZrO ¥ A i % 2
Li,Zv,0. A6 &9, o1 T4 A B0 0 e U 40 4 ke 4
B ok T IRAE © A A O TR X B LR AR R
21,40 Wyers" S5 15 525 4540 F LA Li,0 F1 ZrO, 7542
S AN S T L R T I e A
LigZ1,0, F1 LigZrOq B A 5] i AH 2H 17 ) ; Heriberto!"”
UL LiyCO; Fl ZrO, S5k | 38 sk o i 1 AH 325 45 B
LigZr,0,, {HH 45724 XRD KA & 1
R 19 =R LigZr,0,, T A Rl #5159 B AR S 19 5
R LigZr,0,, B Bl % 55 W B2k & W i 5 oK
PIASWT RGN, XoF i 28 MR o RS 58 45 4 F 19 &
G, JEHR & LiZe 0.t B Wi 45 05 vk A
Rt — 2 et A

A FEEFE T WG N P R R
JoT ) 1 b R e T B K A e P[] X6 7 4 4 o 2H RN
fm ARG AG I S A 3 o A S R R AR A AR RS
FAE T il A s 2 Al B AR AL LiZe 0, A
Wy, A3 AT FRAE T AN ) B2 45 1% 7= A A S AH
T S5 R B 2 i AR A I 5 ) | LA H LA R A
22 ol A2 2H R AR 225 7 ) B BR AR AL B

1 SEWHES

1.1 FERXFGNE

TR RS A A B R ALY R A AT
2l Ak 2 1t 7 (11 24 42 Ak 243 R A BR A |, 5256
KA LB F K FRNT 10 uS-em™),

K H Rigaku D/max2550 %4 X I & 111 4 53 #r
B 1 S A S5 48, TAEZ 8. Cu Ka #8(1=0.154 056
nm), I HLE N 40 KV, LT 100 mA , 97145 3 5k

10°-min™'; FH JSM-6360 LV 4 B 7 {2 G55 70 B B
i R AT A FF S 2 00 B8 5 42 29 BO7E = flL S
b, JRIEATEE A AL R, RR A EL 2 T 4 AT R
Micromeritics ASAP-2010C 7Y Ak 27 W B A 78 1 & TR
FE (77 KPR Bl e A i 5 Z JTAE 473 K
TEAWA 3 h, LRI CRH BET E15H
1.2 XWHE

LiyZrOs 096 48 . FREC ny; /ny 9 2.1 F1 3.1 1Y
Li,CO; M ZrO, WHEE IR A 5 B T S g b, 20 B4
1123.1173.1223 K 5040 F HESFEREBE 24 h )5
WRETE 2SS A 20 S e R LZ0-an(n=1 .2,
3.4),

LigZr,0, W il & R E ny;/ny 9 4.0 B9 LiOH - H,O
M 7x0,,363 K K 55 T EBHRE A LiOH-H,0 1
Zr0,, FEK A4 R 58 I 8 A R IR B HEAE 393 K
HERE TS TR 12 b, RS 5 5% A 5 9 v 4 S A
923 102311231223 K 554 N iHe 48~96 h, /" ¥
TE 25 S PV A 43 B R 2 A . LZ0-bn(n=1.2 3 4.
5).

73 LA Zr(NOy), - SH,0 185 700,045/ ny 184 3.1
35, RASBRER A 1273 K 88 P R
24 h, =Wie N . LZO-cn(n=1.2 .3 .4),

2 #R5iTiR

2.1 mRIBEWSH

Kl 1 LZO-al \LZO-a2 Fl LZO-a3 KK ny;/
n,=2.1 1 112311731223 K 3 FPilJE T 25 <4
K58 24 h X R PR Horb 120-a1 S BRHE 700,
(PDF No.37-1484 ,4=0.531 29 nm,b=0.52125 nm,c=
0.514 71 nm) A1 F&AH LiZrO;(PDF No.33-0843 ,a=
0.542 66 nm,5=0.903 1 nm,c=0.54227 nm) &G4

5
S a0~ S 4 & _
~ ZE w%’é@' 5 8% 3
E o|F | ~eosfiE TEZE F 0 -
< ] S RodblslaaskbE /RS Alan
=) - T — T 0 [en) )
Zl ] T TrehR|caRE (2S5 ERag
2 EEeEE | FFEEEEE k0.
2 BT SBELR EEER o _Lzo
| YO R TN e
h, LZO-a2
Qi
dn L M , Lzoal
1020 30 40 50 6 70 80 9%
.
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