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Optimization of Dispersion Process for
TiO, Nano-powders
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Abstract: To make full use of the photocatalytic property of TiO, nano-
powders, the methods of physical and chemical dispersion were combined
to make TiO, nano-powders steady dispersed using the distilled water as
medium. The best dispersant was selected by the method of volume
sedimentation rate evaluation. The best dispersion process conditions of
TiO, nano - powders were concluded by the orthogonal experiments. The
dispersion effect of TiO, nano-powders was characterized by TEM and
laser diffraction particle size analyzer. The results show that the best
dispersion process conditions of TiO, nano-powders are that the mass
ratio of TiO, nano —powders is 1% , taking ammonium polyacrylate and
polyethyleneglycol as the compound dispersant with mass ratios of 0.5%
and 1%, pH value of the dispersed solution is 7.0, the high shear action
time is 30 min, the revolution is 5 000 r/min and the ultrasonic action time
is 10 min. The particle size of TiO, nano-powders in the dispersed solution

is mainly concentrated between 30 to 50 nm with uniform particle size
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distribution and steady distribution effect.
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Tab. 1 Volume sedimentation rate of different dosage dispersants

1%

/g CoHuOs CeHisNOs C,HxNaO, CisHxNaSO; (NaPOs)e HO(C,H,) H (C;HsHO),
0.5 0.56 0.52 0.48 0.55 0.67 0.42 0.42
1.0 0.36 0.30 0.42 0.63 0.52 0.27 0.38
1.2 0.39 0.31 0.35 0.69 0.43 0.29 0.36
1.5 0.33 0.29 0.28 0.67 0.45 0.35 0.43
1.8 0.37 0.30 0.38 0.72 0.53 0.46 0.48
2.0 0.42 0.33 0.45 0.78 0.66 0.57 0.58

2.5 0.45 0.35 0.56 0.88 0.78 0.68 0.71
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Tab. 2 Composition dosage and volume sedimentation rate of different compound dispersants
1% 1%
A m(CuHuOg) :m((NaPO5)e)=1:1 1.5 0.28
B m(CeHsNO3) - m((C3HsNO),)=1+1 1.5 0.31
C m(CpHxNa0,) : m(HO(C,H,0), H)=1:1 2.0 0.25
D m(CisHxNaOS;) : m((NaPO;))=1:1 1.5 0.35
E m(CyHuOg) : m(HO(C,H,0), H)=1:1 2.0 0.68
F m(CpH»Na0,) :m((C;HsNO),)=1:1 1.5 0.24
G m((C3HsNO),) :m(HO(C,H,0) H)=1:2 1.5 0.15
H m(CpHxNa0,) :m(CeHisNO3)=2:1 1.5 0.22
I m(CyHuOs) : m(CHxNa0,)=2:1 1.5 0.25
7d,
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Tab. 3 Orthogonal test result of dispersion process parameter
pH /(r-min") /min /min 1%
1 9 4 000 20 10 0.22
2 9 5000 30 5 0.23
3 9 3 000 40 15 0.24
4 5 4 000 30 15 0.22
5 5 5 000 40 10 0.21
6 5 3 000 20 5 0.28
7 7 4 000 40 5 0.20
8 7 3 000 20 15 0.18
9 7 5 000 30 10 0.14
Ty 0.69 0.64 0.68 0.57
T» 0.71 0.58 0.59 0.71
Ts 0.52 0.70 0.65 0.64
K 0.230 0.213 0.227 0.190
K> 0.237 0.193 0.197 0.237
K 0.173 0.233 0.217 0.213
R 0.064 0.040 0.030 0.047
T i 1 ( ) T2 Ts N/ 123 4K T
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Fig. 1 TEM images of TiO, nano-powders

before and after dispersion
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