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Nanosized Metal Oxides: Preparation by Composite Dispersing Method and Dispersity

LIAO Hai-Da*'** ZHONG Lian-Yun' MA Shao-Mei' WU Bo-Lin> ZHANG Lian-Meng’
(*College of Chemistry and Ecological Engineering, Guangxi University for Nationalities, Nanning 530006)
(State Key Lab of Advanced Technology for Materials Synthesis and Processing,

Wuhan University of Technology, Wuhan 430070)

(Key Laboratory of New Processing Technology for Nonferrous Metals and Materials,

Ministry of Education of China, Gulin University of Technology, Guilin, Guangxi 541004)

Abstract: y-AlIOOH, R-TiO, and a-Al,O; nanocrystal powders were prepared by a charge composite dispersing
method of hydrothermal crystallization. TEM, SEM and laser particle size analysis were used to study dispersion
effect and technical conditions of hydrothermal crystallization and charge composite dispersion process. And a
mechanism for hydrothermal crystallization and charging composite dispersion of metal oxides nanoparticles was
suggested. The results show that the composite method can improve particle dispersion stability in liquid. The change
rate of transmittance(Dy) of the prepared y-AlIOOH, TiO, and ALLO; nanoparticles at 24 h after dispersion in water is
94.1%, 87.7% and 82.2%, respectively. The average particle sizes are respectively 66.52 nm, 69.53 nm and 143 nm.
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Fig.1  Dtrearment condition relation graph of samples dispersed in water,prepared by treatment and calcination of the

three kind precursors under different conditions(R value, hydrothermal time and hydrothermal temperature)
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Table 1 Average { potential value of samples obtained in water by two treating method

Average { potential value / mV
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TiO,

Powder A Powder B
49.6 23.8 40.1

Powder a

Powder b Powder C

22.4 39.9 21.1
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(a) Powder A: average particle size 67 nm; (b) powder B: average particle size 70 nm; (c) Powder C: average particle size 143 nm;

(d) powder a: average particle size 629 nm; (e) Powder b: average particle size 1165 nm; (f) powder c: average particle size 1340 nm
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Fig.2 Particle size distribution curves of samples treated with the two methods in water
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(a), (b), (c) are respectively TEM photographs of Powders A, B, C; (d), (e), (f) are respectively TEM photographs of powders a, b, ¢;
(g) is SEM photograph of powder i; (h), (i) are respectively TEM photographs of powders h, i.

B3 AB.CHAM ab.cBi6FbedhLL RS LH: &I TEM 5 SEM B8R
Fig.3 TEM or SEM photographs of powders A, B, C and powders a, b, ¢ and control samples
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Table 2 Comparison on preparation conditions, diameter, morphology and dispersion property of six samples

Sample hydrothermal hydrothermal crystal seed / average diameter / morphology dispersion
temperature / °C time / h wt% nm property
AlIOOH A 150 5 no 67 acicular good
g 360 8 3 150 thin section general
ALO, B 190 5 4 70 acicular better
h 190 1 4 110 sphere-like general
TiO, C 180 5 no 143 rod-like good
i 160 6 no 20 sphere-like /
2.3 XRD 547 TR . BRI VA I 2 ol i A4 28 7K A By A 15 4 FiL Ak 2

Kl 4k 3 Pk oK m b S AR SRR U5, 0 SITE 1 150,600 CHAK Y I B T 4B be st o ff
PIGRE 9K y-AIOOH . 99K a-ALO; FIANK R- AT BKH) 58 4 56 AH AR € i Y (a-ALOs T R-TiO,) 24
TiO, A R XRD K, HEI AT E H,y-AIOOH Kb+ FHIEIATA 495Kk AIOOH [ i JE 3 K, Uit
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Fig.4 XRD patterns of powders A, B and C samples
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