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@ ZE: Ll NbyOs Ml TaxOs NETIKK MY, KOH A L5, RMAKBIEMBERBIEMNFEGR T EH & T
KTa1_»Nb.Os (KTN) M&sh k. SLREREZW, BOVIHEH (0K / SRR MR KOH #Y B /R BB KTN
RS ATES A SN R, RAKRTEHEH KTN #k, % KOH ¥ BLAE] 3mol/L . ROV EE N 523K | X
RIS IE] 8homF, FF4f B LA RS A 454 O /Y KTN s BEE KOM Y ¥ BERI SN 38 BE 88 m, kA o i 45 8k ™
LRI BEZ S, T AR AR SN W D, B ZMELL SE e ER. R AE RIS, 78 KOH ¥ 1~2mol/L |
SRR BE 523K . BOMITE] 8h B AT, A AT LI A Bk 45 # KTao s Nbo.aOs MEE#ME, KTN @Ak 2
HUWE LTI, RAF 29785 30~50nm; fiJg % #5704 AR R B L ELEEST T 20 A ivhig.
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Abstract: By using NbsOs and TayOs - as precursors, nanocrystalline potassium tantalite niobate
KTag Nbg 403 (KTN). powders were prepared by hydrothermal and solvothermal (isopropyl alcohol) syn-
thesis processing.. The relations of crystal structure and the synthesis conditions of KTN powders were
investigated.. All results of measurement on samples obtained demonstrate that the microstructure and
morphology of nanocrystal powders depend on the reaction temperature, pressure and pH values of sol-
vents. The reaction solvents are very important factors. The KTN with pyrochlore structure fabricated by
the hydrothermal method shows although the amounts of pyrochlore phase in samples decrease gradually
as the pH values of solvents increasing, pure perovskite phase will be gained first and last. KTN ceramic
powders with perovskite structure were successfully synthesized via solvothermal processing with 1-2mol /L
of KOH at 523K for 8h. The SEM images of powders show that the shape of particles is mainly cubic and

the size of particles is 30-50nm.
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1 5|8

HRERH (KTa1—,Nb, O, I FK KTN) f&H Trieb-
wasser % 1 9 S8 % B Bk bR, FEBL S 9 BF 5T
HOCHAE R BLT KTN A6 P ek
BN B e AR RN T A R BN, L, 455X Fh
FHRHE R OE TR . ZLAMRI ., S ARG T i 5
ZHEB/RTIZON AR, B, ©AZ M7
W KTN B, W %A e iy ol & O~ segg
W, ERBORA, 2576 KTN 5 1R XE, H
U, SRS, 2% A ET KTN BEREE. H
&, HRTH 89 A 7 G0 B A A BOE AT sol-gel 77
%, AN e HE R B K . B F KTN
PRy ¥, R AR R A 5 518 KTN 4
s R R . R, ER R R R A b
B RAR, BaERPmME KTN B #EE.

KPR RAR 2 F AR, HRF R Y
FOFRA, SRR, R BRI/
RIES 5 F il M0 FIAKRARER, C2m)
il T PZT . BaTiO3 . KNbO3 FZFiEkeE
B 181 R A A K B AR B Rk B R 4 K
BHE M 3E 15 AR SN A R R TR, KA
RT3 o P ol A 7 ¥ RAZK A B 4 KRG A
EYEB N EFR BRI RGE. BET, REAKMES
i KTN R i e, (UL SCHR [15], HR % SOk I
BEA VEAIHT 787K R 2% 1R 5 KN B i 1 2544
& A&, BT TG vk ) W 2 A A5 2 95 Bk 45 M KTN
B, A% AR K 2 RS 0] 25 P PO 5 R
KTN Fg &k, XM L7 3 S, M T
AR AEAL I B A 25 4 B S T

2 MHHESRE

2.1 MHFHE

B A R W) Ry 4y dr 2l AR, NbOs i
TaxO5 (4 FFY >99.99, L ¥ H 24 4 F A A,
(CH3),CHOH (5 N B¥) (K Bk T2 Al); KOH £ &
Rzt PR A BRAE A RO A, R ER RE T
7K B Simplicity Millipore #8 %7K & 4 g5 5. HRE
2R KTa;_.Nb,O3, J§%& Ta: Nb, fff 2=0.4, X4~
Moy KIN RARE gk rtae 7, 3F A
HoE BLR A = R

(1) 7K #ifil &

# 0.025mol NboOs H AN KOH ¥ B 4 il K
L~5mol /L (i /KVE W, B 78+ 10min, 2R /5 MA

0.0375mol TayOs, Hii £ 30min; ¥ FRTE 5 W EIA
WAERMUBMIHENRIABENEHEEZEN, ENBER
NN 80%; B EIESE, EHAEK FHEHER
M 8h J5 HAR® HEER, B UIEY, S, BHo
B ZE e BT TR 80°C T4 20h, BEH
Bk

(2) ¥ 7 s 1 4%

¥ 0.025mol NbyO5 # A KOH ¥ JF 4 1~5mol/L
() 7 P B IR, BE B HE 10min J5, AT 0.0375mol
TapOs5 Jo FHHE 30min; $¢ EIRTE S WM E N A
RWUELHENRIAEHETEZN, ENBFBA
WiREN 50%; BEEIES, EEEKS FTHEBRY
Sh /g H AR HE =R, BUETIEY, S8, 305
% E P S BT TR 80°C T4 20h, 153 1 48
.
2.2 FIE

FEah R B R X SR AT S R AE (PHILIPS
X’pert. Pro, Cu Ka, 1.5406A, 40kV, 40mA ); 3 & 5t
I T BB (FESEM, Sirion 200) FI 2R &AL &
KBS, FT-IR J61% 804 B Nicolet 5700 ZL4M%
WA, - KBr Ba ¥k i i, JEEE Y 0.5mm.

(1) 7K Bk fill £ (4 M A RAE

B 1 r s A LAZKAE R OB 3t & OB i XRD
B SCI R B, KRR, BV IR SR, N
KB MEAFEAT; FERV IR EE R 523K B, X4
SR [E] IR F] 8h DA EB, Az B Xt T SR B Ta] 5
AR, FI, KEE AT € 8 KOH ¥k FE 4
WK 1. 3. 5mol/L, & 523K . Kt 8h.

B 1(a) ATRAE i, 24 KOH ¥ £ & 1mol /L B, 4=
B R S A 45 i, X R B KRR G R 7847 #E 4T,
Bl 1(b) £/R %4 KOH ¥ A F| 3.0mol/L B}, Frfg /=
Y (AT St Ve 32 Ry R A A A, KOH Ik B 3 I 5]
5.0mol/L i, FF#f i BLES B0 3 %8 4 T A 417 b e,
Horh i FRg A AR o M BEE KOH ¥ B2 1 K 72 ¥ ik
/. XRD S£B &P, 4 KOH ¥ # it 5.0mol/L
J&, EEEIKF] 13mol /L B Az 54 Hh 38 4% (1 £ 4% 40 AH
W A R ERFENEN. X—4R5 308
[16] 18 1y 72 % I I - BERE L 25 48 KTN |,
BRI AELL.

AT RLIN R R F 7K #8746 KEN B R e, 7E5¢
K KOH W EERT, B 76 iR A AH, kA
TS5 AR, T 24 KOH ¥k BE 2 ¥ G = B, A R T £8
kA A A5 ERTEE A, (H4 KOH ¥k fE i % 5mol /L
W, U TR R RR, B v W KOH ik BF 4k
SEYAT, WG EHMR RGO M KA.
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BERT L, FEZK R A, B2 48 v AR A 1 A JBE
8 S5 7 499 7 A A e A TR A PR, IS IO 3 E 7K R
FRGE R E M. LR, FAHKR
%, MELAH & S 2 A Y KTN k.

v Perovskite o Pyrochlore
‘l‘ (a)lmol/L]
LJWAMM_JUL VLT SN U W
£l
S
s . ' (b)3mol/L
2 J | ,\ ° X
£ L M P U S |
8 — - —J SV
R
v ‘] (c)5mol/L
_—
| |
DGR N 500 SN W S
I N N I
10 20 30 40 50 60

20/(°)
B 1 AlF KOH ¥ JERVIRE A 523K, K# SR 8h
KTN ¥y ARH X I A7 5 3
Fig. 1 XRD patterns of the KTN powders prepared
by hydrothermal synthesis with different KOH concen-
trations at 523K for 8h
(a) 1mol/L; (b) 3mol/L; (c) 5mol/L

(2) ¥ 5] 25 1] 25 1 A il R AR

DA N AR R B RV 7], B iR B B 7E 523K,
KOH ¥ FE4> 5/ 0.5 . 1 fl 2mol/L, /K $ K 8h,
FP A5 R i i XS R AT ST g A 2 R . B 2(a)
(AT ST DA 6 23 AT R 0, KOH ¥ BE 4 0.5mol /L i,
CEATE M TR0 450 KTN &k, HEHAd0ue
FHEAVERSE KN E Tax0s. B 2(b) £, X4
KOH Y& BEH4 N ZE 1mol/L, B1% 4 5T B4k 7 )7 A
(55 50 454 KTN k4. & 2(c) W @R, 2mol /L
YR BE T 1 45 1Y KTN H3 e 4 otk 35 4

° Ta,0,
(a)0.5mol/L
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Fig. 2 XRD patterns of the KTN powders synthesized
by glocothermal synthesis with different KOH concentra-
tions at 523K for 8h

(a) 0.5mol/L; (b) 1.0mol/L; (c) 2.0mol/L

B 3 A i B4 4 6 4 il R T B BB (FESEM)

W, WEHRAIE S, KOH ¥ N 2mol/L i,

A KTN @, SIERE, JBAR S sik
i, Rt KN 30~50nm, 5 Scherrer 2y #1115
SR G .

-

F 3 KOH ¥ J¥ A 2mol/L, X MR E & 523K, Bl # %
Bz 8h ) KTN #3 K Hy FESEM B F

Fig..3 FESEM photographs of the KTN powders syn-
thesized by glocothermal synthesis with KOH 2mol/L at
523K for 8h
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Fig. 4 FT-IR spectra of KTN powders synthesized by
glocothermal synthesis with (a) 2mol/L KOH at 483K
for 8h, (b) 2mol/L KOH at 523K for 8h
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EIA B O-H, C-O %&A4 N3 A IR 30 W .
X RIS P ARS AR . £ 600~800cm ™! 4bH
PR YcAs, & Nb-O A Ta-O S 5L 0y & /T
PR BT RRERS & OB, X —%5 R 5 2% S0k [17,18]
HA—F. IAFNE, XEARBKE-ET —E
FREEM SEALBL S . H R b kL RT3 98 K iE
PR, PR RSTR BN MR 5 T Nb-O gl
Ta-O B AR B L, AT #IRIHIE
R 2 A, DN T 5 BT R WA Y B Ak (1),

3 SRR

WXt XRD 28, HREE T B R T AR
AME ST AR 5 1 A SR A A R AR A, 3R
IR AR R, ERMAEE (~523K) FIEK
MW BE (~2mol/L) F& M T 26854k 45 1y KTN
Brid, (H, FHKHGEITCE R R A5k 45 M
KTN ¥k, JCkEBRE P ERgamms.

TATIANK, R R LR, 68 8 RN EEW
I MR B (Te=508K), Ifi £ /1 (P ~4.7MPa), i,
K@yl FAE (Te=647K, Po=21.8MPa) BARE & . 3K
T BN 15 BE 58 N 523K, X — I B AR T S
F 1 A R B T A T K A e iR, SR, R
B 15 A A R BOK e B B 1/40 0 B, A
VB FIA BT, DL AR S ORI R, AR SO
e R AN R ) Hy T S R RE, TBRE
R S PR AR . T K FE MG SR A T UK BT BB TR A
e A A

7 I R O AR Y R R R B R R ORI R
fA, T 5 BE RV A BB 0 R0l 0 VR AR AL D EE
EEEE, HEE FE. VRN Bragh
S5 M IR BE R IR AR AL UK, MBS
B, SRR I, AT RIS A R
AT AR 3 S R Ve A, B R RORLTE T, I Ak
R, 78 5T i B0 B A0 0 ok, T A FlF KTN
(7% 1.

4 45

L R R G BT, AR N ERAE Y RO Ay
&, 7E KOH ¥ JF N 1~2mol/L, Jx iR E 523K, A}
(i) 8h {214 T, &L T L7 AHESERT 454 KTN

1.

2. PR RE T ¥, BRAS L7 AR 5 KT 45
) KTN iy £ R, AL T8RS
SN BEAE K INBCR A J3E, ] AR 3k S FE 41 AT
AT KTN fiohipg A&, IWmifs 2 RA it i
P B LS BT 25 B KTN H K.

3. T K Bk & T 2 4 KTN B R, XL 5
FIRALES AT A KTN k. ¥ KOH IR &
1P 5] B 8 PR AR X TN B AR 1) 1R 45 1 A B B Y
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