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Abstract

Barium strontium titanate nanopowder was synthesized by hydrothermal method. The function of
dispersant on the particle size regulation and the improvement of powder agglomeration were
studied. Effect of annealing on the dispersion of the nanopowder was also investigated. The results
turned out that the addition of oleic acid could effectively decrease the particle size of Barium
strontium titanate powder, and the smallest particle size could be achieved with the addition of
0.5 ml oleic acid which is about 15 - 25 nm. The dispersibility of the powder was obviously im-
proved by post annealing of the hydrothermal synthesized powder, while the particle size was
kept unchanged.
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Table 1. Detailed composition of different proportions of BST
%< 1. TEIELB BST BOIELRLE AR

BST Ebf Ba (mol) Sr (mol) Ti (mol)
BT 0.056 0 0.056
BST (2:1:2) 0.056 0.028 0.056
BST (2:3:2) 0.056 0.084 0.056
ST 0 0.056 0.056

LBETKE, TERI RS E P R EIEIE W . 78 50 ml /NEEAR R IIN 25 ml TE/K ZBE, ) H 248 i n
— € B IIMER A 0.056M MIEKER VY T He, 7EML I HERS ERFEEIRE R AR G060, K/ NI B
o, AREERRE T B ARSI PSRN 6 ml KBS 2 mol/L i S SE AL FA O RF SRR RE 10 2B
BRI FTIRAAVE I o 1 T IRV TR BN K I BEZE 1, 200°C /K # S B 8 /NI o ff e ) ) 48 = i
JEHUH B, 43 T K CEEA B 1 KAE B DAL GRS 3 IR, 80°C/KIBZT, WHE, 13RIKH%
JEFE o FBFESLAE B00°CIRK 5 AN/, AFFEIR K AL H Ry AR PERE AIFENA o PUAN EEAI A i 23 nl b i
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Figure 1. XRD patterns of the samples BT, BST (2:1:2), BST
(2:3:2) and ST synthesized without oleic acid
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Figure 2. EDS spectrum of the BaSrTiO3 (2:1:2) sample
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Figure 3. XRD patterns of the BT, BST (2:1:2), BST (2:3:2) and
ST synthesized with oleic acid as dispersant
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Figure 4. XRD spectra of BST (2:1:2) with (a) 0 ml, (b) 0.25
ml, (c) 0.5 ml, (d) 0.75 ml, (e) 1.0 ml oleic acid as dispersant
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Table 2. Grain size of BST synthesized with 0.5 ml oleic acid and without oleic acid calculated by Scherrer formula
= 2. WERARTERGARMFMAN 0.5 ml SHELETS BST #RAVKIZ

BST ¥ HEZ 0 ml ML 0.5 ml
BT 48.6 nm 19.5nm

BST (2:1:2) 42.3nm 14.3 nm

BST (2:3:2) 43.8nm 15.2 nm
ST 47.5nm 17.4nm

Figure 5. TEM pictures of BST(2:1:2) prepared by hydrothermal method at 200°C for 8 hours without (a) and
with (b) oleic acid
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Figure 6. XRD patterns of BT, BST (2:1:2), BST (2:3:2)
and ST synthesized with oleic acid as dispersant and an-
nealed at 500°C for 5 h

B 6. MMNHERIER S BGUHIZM BT, BST (2:1:2), BST
(2:3:2)FA ST 7£ 500°C & iR X 5 /\BFHY XRD [Elig

AT R A e T8 A KRR, BWRAE IR IS BB AR SRL RS 225 K

% 3 A HEHR A ST ITR IRV 9 70 BRI 1l 46 (K BST (2:1:2) 83 RAE 500°C 46 AF IR K 5 /i
Ja B RS S e 5B K TR B e R DA H, 3B K5 A S RO RO IS A 88, (HD AR ORF5AE
10~20 nm 2 [&] o i HIAE KOO R it ERURORE RO R IAS K



MR, HBRL

Table 3. Grain size of BST before and after annealing at 500°C for 5 h calculated by Scherrer formula
= 3. WERARUTESMNHBERFTS BST #5K 500°CiR A 5 h BIEHIKIZE

BST i 1B K HTRAR (nm) Bk JEHifE(nm)
BT 195 20.1
BST (2:1:2) 143 14.1
BST (2:3:2) 15.2 14.9
ST 17.4 18.3

m%..‘*%é

Figure 7. TEM images of the BaSrTiO; (2:1:2) powder using
oleic acid as dispersant and annealed at 500°C for 5 h
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