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Synthesis and Size Control for Nanocrystalline Barium Fluoride Powder
by Precipitation in Ethanol/Aqueous Mixed Solvents
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Abstract: The BaF, nanocrystalline powders with different particle sizes were synthesized by precipitation in the
ethanol-water mixed solvents. The particle size and morphology of BaF, powder were characterized by TEM, FSEM
and XRD. The influence of the aging time and the volume ratio of water to ethanol on the particle size and
morphology of BaF, powders were studied. The results indicate that the size of BaF, powders decreases with
increasing volume ratio of ethanol to water of mixed solvents. The particle size of BaF, nano-powder could be
controlled according to the linear relationship between the reciprocal of Bak, particle size and the reciprocal of

dielectric constant of mixed solvents.
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Fig.1 TEM images of BaF, particles precipitated in the
ethanol / water mixed solvent with the volume
ratio of 1:1, and aged for (a) 2 min and (b) 23 h,

respectively



1176 oWl

¥ R %23 &

R PR T R A T R AR B R [ R
FERFIRT A 1:1 AR AW FIDTTE Uik TS X A
PEAT XRD 4387, BT A5 ARk 42 B Ast (7] 25 £k 15 o 4 7
2 N, B5REW RAE D LT BT, &
KR AR A 36 nm, BRAE 2 h J5 4 B8 AR A ok RS
H 52 nm, LMK TROE .,

80

70

[=2)
(=]

w
<

J”h
$

&
f=l

Average grain size/ nm

%)
[

20 0 10 20 30 40 50 60
Aging time / h
K2 IR/ BRI 101 IR W 50 HAR 15 19 BaF,
oy VR B b ORERE A 45 Bk AL I TR] 9 G R
Fig.2  Variation of grain size with aging time for
BaF, powder prepared in ethanol / water

mixed solvent with volume ratio of 1:1
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pure water and in mixed solvents of ethanol to
water with volume ratios of (b) 3:1, (¢) 1:1, (d)

3:5 and (e) 1:4, repectively
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Table 1 Grain size of BaF, powder prepared in pure water and in mixed solvents
Solvents Grain size calculated by different XRD peaks / nm Average Size /
(111) (200) (220) 311 nm
Pure water 59 83 70 68 70
3:1 52 68 65 57 61
Mixed 1:1 53 58 47 48 52
solvents  3:5 44 44 43 39 43
1:4 32 32 34 34 33
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Fig4 FSEM images of BalF, powder prepared in pure water (a) and in ethanol / water mixed solvents with

volume ratios of (b) 1:1 and (c) 1:4, respectively
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