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Fabrication of Nano-Barium Titanate via Multi-step Reactions

ZHANG Xiao-Juan™' TANG Li-Hua' QIU Shuang-Yang® JIA Chang-Ying'
('College of Petrochemicals , Shenyang University of Technology, Liaoyang,Liaoning 111003)
( Liaoyang Petrochemcal Company, PetroChina, Liaoyang,Liaoning 111003)

Abstract: Nano-barium titanate was fabricated by multi-step reactions using barium acetate, potassium carbonate
and tetrabutyl titanate as raw materials. The products were characterized by XRD, TEM and SEM, and the
formation mechanism of Nano-barium titanate was discussed. Barium carbonate nanorods with an average
diameter of about 100 nm were obtained via a surfactant assisted hydrothermal method; then the nanorods were
coated with titania by hydrolysis of tetrabutyl titanate to produce a core-shell barium carbonate /titania structure,
and finally barium titanate nanoparticles were synthesized by a solid reaction at 700 °C. The morphology and

particle size distribution of nano-barium titanate could be effectively controlled by this developed method.

Key words: barium titanate; multi-step reactions; one-dimensional structure

R 5 DR BRIR LA 7 35 e E 2 EARGE 1Y
1 A A K BR TR LY 7 3k T A T T - JE k-9 K A

0 35l

il

BRI T H AT A HL BRI 10 36 A
C 28 R - T o e )iz Y B 2 —
(EERAE B 2920 11000 M), BRER BLAY 3 2 H] ik 2
il 3 22 )2 B B r A AR B 2 R P L AR AR I R
JEE Fa A JE AN T e A i oL A i X EORHAE HTRY
ERIR I ELA B/NRLAR UL TS, R A

Wt H 41.2007-07-16., WefE ki H 41.2007-09-16
IR N . E-mail :2xj51565@163.com, tel:13841911917

VEUIL K [ AR 2 I 088 | HG w8 IR -5 M 1 45 T AR
JO7 A PR AR o B EL AR A, (R ) I S AT A
R AT A BORBIMESE 7K R 2 ) T4 Al 14
&Wﬁﬁ@%*mm ﬁ%ﬁﬁﬁJﬁﬁiﬁﬁ

IO AR B — Rl | e T B BR B i A 1
WUV BNV I ) 5 m%#ﬁi%ﬁ Tuﬁﬂ%

AR IR 42 B A B WETE DT 1) R ARAR 2 A



1976 ol A

N

s 55 23 &

P AL RS B 2K PR AT B 07 i od H A AR
d AR L AN 2 TR R TARZE 5K 3L 55 18 A B
BLIE B L 2R I 2228 R 595 | e LA T 1 51
B AR DA A SR FH K R 5 T B R LA K | AR
JE R KR b A0 AR A BRI R A -5 25 Y ik
PR — A AR, BRI 22 [ AR S A B 9 R BRI AN

1 SEWHES

1.1 SHTLER

B it 9 W) AR ZE 2K J Philip XPert PRO X-44&
T SHAL(XRD, 2 Cu Ko Hi 351, A0 25 | ik <
A=0.154 06 nm, TAEHFE 40 kV, LT 200 mA |, 14
AR 0.01°, B ZE 1°-min™, FFE ] 15°~70°),
st R 350 0 /I8 SR FH 49 i i B 0% (SEMLL JEOL,
JSM-7401F, Jns & 15 kV) F1id 5 i 8 i s
(TEM , Hitachi , H-800 , /il # H1, F 200 kV) #17 W %%,
I3t H SR TR K & B AR o BOR) R IR B

20 min,
1.2 ik

EFRAN BRIRET 1 e BB R M (SDS) Bk R T
Fig (XM ral, W A K ER A AF R A R
w] AT AR Lt — 2 alifh), K B (B al | b
WAL — ) ZR AR (FL T
13 & K

BaCO; A& MAE 2 EH1Y 50 mL P94 5 VU 5L 2 95
ARS8 S B 28 N R AT — A M Y Sl A R
¥ 0.4 g BERRENS 0.4 g SDS HH 20 mL 25 & T /K%
fif, BRGNS A 0.4 g Bk R B 1) KA W
20 mL, i FE 10 min, B 2 N R0 O 1A
BN A B N AR B R SN TGS
160 CHEFE N, THIRFH LR 15 h, ARRHESE
8 AR TR OB ZE KBRS 3 Ik, 7= i TE
60 CHZS TEAA T T 4 h 158600 1,

KR T 1R 0.3 g Wi T 20 mL Jo /K &
PR 0.2 o FEAR 1A W (BRIR T IR S kR
UYL & L2 R 1:1), 06 4E 10 min, ZERREEEHER
BT¥ 20 mL S KMRAW KB 1:)TF
30 min P2 A LD LIRS W9, 25 °CF B
24 h, i i KRR TEK 2 ZEABAK RS 3 K, 7 i
FE 60 CHZS THRA P T4 4 h 5FE 2,

[ AR S L E A 2 R AT, B 0.2 g FERL 2 T
e Fr, FE2 AU ETN T 700 CA 5B 1 h 3 h,
5 b, BED BRI FE SO S AR

2 “RS®

2.1 X-SH& M KRATH(XRD) > #7

Bl 1 RS XRD B B a b 4306 AR
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75 I L T R S (TEM) B8 R (18] 2)mT LB 5 7 UL 5% 51
gk O SR G RIS, NS AR
BT 2H B, FR U T HE T RE T 2 SR R sE g R L
& BaCO, Z0K | M 5¢ 2 02 bl Je A 88 1 i e AR
A1 TiO,,

Intensity / (a.u.)
E - 2
;0 3 E E

2/ ()
a: BaCO; nanorods, b: BaCO4/TiO, core-shell structure, c: after 1 h
calcinations, d: after 3 h calcinations, e: after 5 h calcinations
BT RER Y X SRR BT 1A
Fig.I XRD patterns of samples
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SEM image of sample 2
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TEM image of sample 2

Kl 2 FEaRY SEM B8R AT TEM B5
Fig.2 SEM and TEM images of sample

K3 R 2 20 700 CTFBBEAS [F] B LB SEM Ji A
Fig.3 SEM images of sample 2 after calcination at 700 °C for different times
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(1) SDS assembled into micelles, (2) SDS micelle assisted growth
of BaCOs nanorods, (3) formation of BaCO; nanorods, (4) coating
BaCOj; nanorods with TiO,, (5) solid state reaction to form BaTiO;

nanostructures
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Fig.4 Schematic illustration of the formation process
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