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A New Anti-agglomeration Method for Nanosized TiO, Powder
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Abstract: A new anti-agglomeration method with low cost was developed. The nanosized TiO, powder prepared
by foam flotation method was compared with the sample prepared by azeotropic distillation method. The results
showed that foam flotation method could restrain grain from coarsening and suppress primary particle from grow-
ing effectively in the process of calcination. In addition, The nanosized TiO, prepared by foam flotation method
also showed smaller agglomeration size, narrower particle size distribution and larger specific surface area. The
anti-agglomeration mechanism was studied by means of FTIR, TG, DTA and apparent density experiment. The

anti-agglomeration model of foam flotation method is proposed.
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Fig.1 XRD patterns of the nanosized TiO, powders
calcined at different temperatures

(foam flotation method)
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Fig.2 XRD patterns of the nanosized TiO, powders
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a: nanosized TiO, powder prepared by azeotropic

distillation method; b: nanosized TiO, powder

prepared by foam flotation method
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Fig.3 Relationship between crystalline size of the
nanosized TiO, powder and calcination

temperature
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a to d: nanosized TiO, prepared by foam flotation method
and calcined for 2 h at 400, 600, 800, 900 °C, respec-
tively; e to h: nanosized TiO, prepared by azeotropic dis-
tillation method and calcined for 2 h at 400, 600, 800,
900 °C, respectively
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Fig.4 TEM images of the nanosized TiO, powders under

different conditions
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a, ¢, e: nanosized TiO, prepared by foam flotation method and calcined for 2 h at , 600, 800, 900 °C, respectively;

b, d, f: nanosized TiO, prepared by azeotropic distillation method and calcined for 2 h at 600, 800, 900 °C, respectively
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Fig.5 Particle size distribution of the nanosized TiO, powders calcined at different temperatures
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Table 1

and calcination temperature

Relationship between the BET surface area, equivalent diameter of nanosized TiO,

Calcining Specific surface areas S/ (m?-g™)

Equivalent diameter dyg / nm

temperature / °C Azeotropic distillation method

Foam flotation method

Azeotropic distillation method Foam flotation method

400 86.31 123.70
500 78.40 104.60
600 66.25 86.88
700 37.76 70.83
800 18.97 34.14
900 7.64 17.38

16.55 11.55
18.22 13.66
21.56 16.44
37.84 20.17
75.32 41.85
186.99 82.20
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a: sodium laurate; b: nanosized TiO, prepared by foam
flotation method; c: nanosized TiO, coated with alumina
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Fig.6 Infrared spectra of nanosized TiO, powders and

stearic acid
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a: nanosized TiO, coated with alumina;

b: nanosized TiO, prepared by foam flotation method
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Fig.7 TG curves of nanosized TiO, powders
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b: nanosized TiO, prepared by foam flotation method
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Fig.8 DTA curves of nanosized TiO, powders

EERIR7/
3.3 MEEESW
PN 5 L AT LU R4 OK: TiO, By PR B AR

K A TR Bl 71 23R 7 vk BT A 4 oK TiO, A3 15 9% GBS5311.4-
85 Y7 I MR e T 45 R U35 2 P o 3% 2
FIUL AR AN IO, i A F R 26 4 J5E 2 W 5% T I
5 A AR R (H IR A 7 A R L Ze i ik

x2 AREFAERENKTO, MEHRUZTE

Table 2 Apparent density of nanosized TiO,

powders by different methods

Apparent
Sample
density / (g-cm™)
Spray dry 0.283
Addition of sodium laurate (but no foaming) 0.157
Azeotropic distillation method 0.095
Foam flotation method 0.072
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Fig.9 Proposed anti-agglomeration model of foam

flotation method
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