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W OE: NMRT-FHILAEBLRFIBMEY Ba(Mgi/sTays)0s(BMT) Sk 8 K 9B L2 H
HFHE LERNBRE TaxOs EXEEY, EXHBMRESEH FEEEFESH Ta:0s5 - nH0
Bk, Ri55 Ba . Mg BT BERS, 204 EH B BMT kK. TRERE
% & BMT BT R & AR B AUN 800°C, M54 B 48 B & ML B B RE K 400°C
ZH, FHRRLH 70nm. HIMTHBHAKBENNEARENRBREHEENREN S
Y HEMHREMNBERRA¥HEBRARERARFZAE.

X @ i8: Ba(Mgy/3Tay3)0s #9K¥; Tax0s - nH.O Btk ; BALEN: WMENBFH
fESES: TQ174  XKEHFRH: A

1 3]

MER, BHESHRY EHE Ba(Mgi/sTay3)0s BEH K, R/ BMT, UHMLRH
gL, RAEXEERF DEESRORURENES IR LEANBBIE RSN
REEH B B BMT KM AREARTS, BXMHELZRZEERNE HE&RELY
HHARESH#HTHEBEEMRY. ATFEEIZFESREBER, REMEK, §REHRK
Brgd, RNEsnR EFRNSARSGRA BAWEZRHEERAE TR M #EE
H, BAMBEEEREAR —BXALTEHANNECNFERER 7% KEERE
hEEMRETZE S, EFARK ERERPSATER 48h), B A e 5l By
ek 0 5 A EeE (Oxine) % 8, ERAHELB EARARHHERE, BHPR TaCls £
HEBDH E AT (0 Ta(OCHs)s) W TEZH | TaCl BIMEER, HEUFEHEASR
E, Bk ARIBBEEELR HAXBRHATEZHEEANERIA. et L
REE, &XURAFEERELEZH Ta0s HEHY, EBRHBBMEIE R Ta BRI
(Taz0s - nH,0), R/ 5 Mg, Ba BEBELIB I Y & A BMT # K. FIEtE BMT 8 R B S 4F
i, BEEHEUREEEEATHR.
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2.1 BHERSIZIE
HESERBAEEYHLERETH, Ta0s RHLFZEHESE, KR HFIAHEREAER
. ETUAMGRBLEERREE. R ERRARTHEREAL, SR 2EREET, &
WK E XD 2001-04-02, WE MBI M 2001-06-06

XLWE: BHHEXR¥FANESHELIERESTREFRIREE S (KF0002)
EEMS. E OFQ973-), & WM, #HIF.
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FEW pHEERWEE, BEITEKENKGELDHRRY. A TaoOs MRFERER,
Pl Ta,Os HER, RAZENBEABRRY, BXKERTAEKBEF BT pHE, HEE
{h4R (Tay0s5 - nH,0) HA B, HTEFILAE, WiFYW Ta®t EEEMMKE. Taz05 -nH20
ZRE Wk, 2 /E, 5 Ba(CH;CO0)2, Mg(CH3C00),-4H,0 HIBEMIE SR, HF
Ba2t:Mg?t:Ta%*=3:1:2, ¥ pH{. EATZHBWE 1 iR,

Ta;Os
| Excess sodium hydroxide
Melting
CH,COOH Mg(CH,CO0), + 4H,0 Ba(CH,C0O),
Deionized water » L *

|
White colloid ‘ ¢ CH;COOH

Filtering and Ba,Mg solution
cleaning ;

NH; adjust pH value

Vigorous stirring

le—| Drying

Calcinating

BMT powders

B 1 4% Ba(Mgy/sTaz3)0s R T ZHER
Fig. 1 Scheme of the preparation of Ba(Mg;/3Ta,,3)O3 powders

2.2 MRF*E

BRBH SRR X BEAH (XRD) 48 ATHRREEREIBRTPHYELER
i, BEREBIEERE, HTEHR (DTA) RA{E (TGA) 4447, FEFEE XK 5°C/min. KK
HUTHERESHTIRAEHEE (TEM) ME. BARXESTERBASETRHEESF
BELERS, FHEARERAHKERNEEREE, JFE T HP4194 f HP4291B B
00 AR B 89 S B HERE -

3 &R
3.1 BMT @Kt ERTBS5EESHh
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Ta20; - nH,0 BEAA AT H1 & T Z R BMT giX ik & gy BT, AFEHEEITR T
W BE ST BEAR Tap 05 - nHoO B BEARAT A B R H M & K YLG. FRRE BMT TEEM
GEVRSGNER, URBEMRMHARITER, X BMT ik &R+ E L RV
BEBUAFAIBETRFHAHTR.
3.1.1 Ta,0; (EAKEHEHELZSHENE

RERECETFEFANTH, ABEBEEYSEETKERRE, HlH Ta° K
FEX/NEHEEEMT Ta05 nH0 REMREINS . R 1 AXRIE Ta> KEX Rk
BRRG#m . 2 Ta®" K EE{KR (<0.1mol/L), B2 A RUAL B R AR BAL R, Bl Inm~1pm,
B P RHEADEERE; T4 EEKE (>0.4mol/L), Tax05 - nH0 B kL 9 4L B 1L
KB RERER, BERARMNIE, IMEELF - YRAKBE SR AAF. HitE
i 18 % 7 Ta® W (40 0.25mol/L) 72 3 15 4 B f ) R B

1 Ta*" REXREHEKE

Table 1 Influence of Ta®" concentration on reaction

Concentration of

0.1 0.25 0.4
Ta®* /mol-L™!

Phenomena No gel White gel Precipitation

ERTRRRAER T EETRE
ﬁiﬁﬁﬁﬁuu'ﬁ'ﬁ’ mE 2 LPH’J Lamer Critical saturation
AR O DB 1, BRBKEC  Omt— — — — — — — — —

. pontanecus formation of the grain
AWEIRE, HEHBRFTREE R,
HIM T SR To™ WK (R R R R \
BB M ESABEFBEIRIET O™ [uitmio oeth of the Soma ™
WHIRE Chin B AR D, EIE#
Y8 fEXFRE TR REGEE C 037 /|
TR, ZEHTRELEMAREE o [owlh |
M C 2B TR %CHREEC,,. % s I
BO BT, FFEANEN, BEKY oo
B AKNWBR—EEZIKERLRR Time/min
B A REUTERTHEEET g, oo
FERMZ, TaOs-nH,0 BEFAIR Fig. 2 Lamer model of crystal growth
MESEKITER.

LR RAREL S, MERd Ta® RKEFF 04mol/L EBEE B R BEIKKTE
FAt &4, SRAKDELUEH, LAFBESRNARMAENER HetEbB KRG
RUABREHARITH. BERIE 2R, YHRELEHST O, WEEXN, 2350
EAYE, BRREATURERE CL, BT, LEEEREEBENKAIERLSTT, EEEAMAK
AKX, BEKRAIBPABEFREAR. HTHHEAR, FERBEWEAE KE
B AAESEEEE. HEESRS, TaLdRNEHEE FRENKREEE (R egntE)
BAITEELTZSH, LI Ta 05 MR H &,

3.1.2 BMT ARt KT IERRE
AW BMT HAARGTR, BB PHSHMKETRSTIR. B3 BERDN
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(DTA) FIRE 7 (TGA) 451.
A BT LA B o R ) 9 B B 0 IR M A B AL AR b R #E 133°C BEE A — AN /MY TR

g, XBRBTRAKTHELR.

223°C Ay MR i B 45 KR & LAY . 7E 414°C &b

BRI R, T HAMBRRHAERR, RERYIKT 20% XRZEHTFRR. BRIENS

B LA B 7 A% 0 4 MR 8-

562°C &b HyX A /N

BRELANEE, EBEREEKBETIN
WKV S RIETTIEE . #E DTA #iZ&k b
710~1000°C Ja FE P9 i B — B 8 SR Wy i e, {H
TGA &R B/D, JLFBREREAS, XFE

AREEH -S40, T8 BMUETHIE
FUABERS.
200 400 600 800 1000 1200 1400
T T T T Ll L 1m
0.6
- 13338 | 404C {es
0147 \ 91.76%
,g 0.12 4 490
% 0.10- ) 55§
] 30972
g 008 85.58% 1 °°§,
€ o006 3
© 1752
S 0.04 1 223¢C 'c T
8 0024 17
g‘ 0.001 414L.§K es
B o 6664% - o

200 400 600 800

1000 1200 1400

Temperature/'C

A 3 BMT F# B DTA/TGA 44 &
Fig. 3 Results of DTA/TGA of the BMT aerogel
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A 4 BMT $RAFEET#&E 1h FH XRD
4T

Fig. 4 XRD patterns of BMT powders calcined
at different temperatures for 1h

(¢ ) BaTaz0¢ phase; (#) BMT phase

(b)

A 5 %t 800°C(a), 1000°C(b) #&%% 1h B BMT #K#) TEM A&
Fig. 5 TEM micrographs of BMT powder calcined at (a) 800°C, (b) 1000°C for 1h

A LB ST AT A 7E 280 R A 8 BE T B M R i X ST Al 41 & (XRD) (WL 4) B FE
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1 BaTa;06 #HE LA FE, HAMLAHMEREN TR, HANLTEERT EHE BMT &
. BE# PR, (100) FEEHN. BAUKEFHEFLERESDSHNTHEREZ K
%/—i.< [4]) EI] :

S= [(1100/1110,012)0bs]’17 x [(IIOO/I110,012)ord]_%

Hh obs RRIKFELFRAMATHEIRE, ord /R JCPDS ® i LAYIRHEMTSTIEIRE. Hik
(100) % T A7 5T 0438 BE AU 3 K R 4B 4k 4540 B fLAY Mg #1 Ta HeF i — 3 F F1k.
3.2 BMT 4K 60 B RIES & & e i

RPN H & TEXT G AP RERR M R, 4 AR L &8 T 6 &80 Sk
TRMENSN. B 545 & BMT £ 800 ., 1000°C B4/ TEM &. NEFRLE S
800°C B4R /e BRI PR FHER N 7Tonm BB K, BORAMBS. BEEFEERFET 1000°C
B, BN EHREE 100nm, FHEA—cBEVAR. BHibd Eva, 6 BRAghE s
FHBHE, 233 800°C WFREFT BRI BR R T 4m ¥ 58 BMT 4k K. MELEEMER
735 o B BMT & R IR B % 3] 1200°C A b, B BRRR Y 1.5um 2245 11,

hkl (102,110) (202) (212,300+) (204,220) (410)
dAjerns 2.887 2.045 1.669 1.444 1.094
dA Meas 2.884 2.022 1.662 1.421 1.066

R — 45 3 B AR K B be 4t RE WU
BAr i detE, it BMT g9k 347
TERE SRS S4REWEL 1400°C R
1h T ERRS, BRI BB A BE (X &
BE K 93.4%) % BMT B9%. LT LiZ L%
&R Ak R R A RB RS

sesh, EA N REEESEARER -
m R E L (AR A ), HENEKEH
Wizt B e A AE SR N EERE.
MR 2 IR BABE T LB L, BB

(1.52~1.56GHz), £ 1400°C %45 i) B H P & & 6 ééf_t 800 #& %% 1h &) BMT ¥ K iy X
BLAAR R A 5K B 3 Q, HBE K 20684, PN R »
-‘%‘xﬁﬁm%ﬁ&fﬁ“%m BMT mﬁ (4,8] B‘J Flg 6 Selected area diffraction pattern and

- " indexing of BMT powder calcined at 800°C for
MBS e AR BRI "

% 2 Ba(Mg,/3Tay/3)0: FREHTEMK
Table 2 Dielectric properties of Ba(Mg;,3Taz/3)Oz ceramic sintered at different
temperatures for 1h

Sintering temperature/°C Q F/GHz
1000 19375 1.52
1200 10421 1.52

1400 20684 1.56
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4 it

KA Ta2O5 BNV #8 B2 R 89 TaCls fEME MY, FIAEBAZEERIIHET BMT 40Kk %.
LR 800°C, B 1h 5, BE TR RK 7onm #Y 84 BMT #1R, BERERERE
. BEERREREEAS, SAEKRK, ST EH+ B ALK Mg f Ta HFIHE—$HF T
o BERBRLE K Tar 05 - nHo O AR KA R ERXE, N&EE KR T
BAFERER To* BFRESHEEE. B BMT R EREMB A SRR EY
107°, 5 A X IREEAEE, RA—Ef L.
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A New Wet-Chemical Approach to Synthesis Ba(Mg,/3Tay/;)0;

Nanometric Powder

LIAN Fang, XU Li-Hua, WANG Fu-Ming, LI Wen-Chao

(Department of Inorganic Material, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: This paper introduced an easily- controlled and lower-cost wet-chemical process for the
synthesis of nanometric Ba(Mg; /3Tay/3)O3 (BMT) powder. Tantalum pentaoxide was dissolved in
molten sodium hydroxide, forming gelatinous Ta;Os - n”H2O at appropriate pH value and concen-
tration. Then it was mixed with barium acetate and magnesium acetate as a certain proportion,
nanometric BMT powders were finally prepared after heat treatment. Furthermore the experimen-
tal results have indicated that the heating temperature was only 800°C for getting better powders
with the average particle size of 70nm, and it has successfully reduced near 400°C compared with
traditional solid- reaction method. Also, the nano-ceramics prepared by BMT powder have low-
temperature sinteribility and good microwave dielectric properties. So it is more practical than
the present wet-chemical method in alcohol salt system reported in existing literature.

Key words Ba(Mg;/3Tay/3)O3 nanometric powder; TazOs - nH2O colloid; wet-chemical process;

microwave dielectric property



