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Table 1
Porous structure of cerium dioxide

Surface area, m2/g 15.4
Total pore volume, cm3/g 0.46
Pore diameter, nm 75.8
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Fig. 1 N2 adsorption-desorption isotherm (a) and pore size distribution curve (b) 
for cerium dioxide. 
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Fig. 2 X-ray diffraction pattern for cerium dioxide powder calcined at 750 0C/ 2 h. 
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Fig.3 Potentiometric titration curves of CeO2 suspension  by HCl and KOH in DI 
water (curve 1) and 1 mmol KCl solution (curve 2).
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Fig.4  Zeta-potential of CeO2 supension versus pH.



7

-30

-20

-10

0

10

20

30

40

-6 -5 -4 -3 -2 -1 0

Ze
ta

 p
ot

en
tia

l, 
m

V

log C

1

2

3

Fig. 5 Zeta potential of CeO2 suspension versus concentration of added   
electrolytes at pH 6.2:  KCl (1), CaCl2 (2) and AlCl3 (3).
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Fig. 6 Zeta potential of  CeO2 suspension versus concentration with addition of 
different electrolytes at pH 9.8:  KCl (1), CaCl2 (2) and LaCl3 (3).
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Fig. 7 Particle size distribution of freshly prepared and aged CeO2 suspensions: 
curve 1- immediately after 20 min of external ultrasonic treatment at 35 kHz, curve 
2 - shelf life -1 week.; C(solid) = 0.1 g/L, pH = 6.2.



10

0

2

4

6

8

10

12

14

0

20

40

60

80

100

0.1 1 10 100 1000 10000

N
um

be
r r

at
io

, H
n 

%

Cu
m

m
ul

at
iv

e 
un

de
rs

ize
, F

(x
), 

%

Particle size, m

Fig.8 Particle size distribution of aged CeO2 suspension at pH 9.8 (Shelf life -1 
week). 
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Fig. 9 Particle size distribution of aged CeO2 nanosuspension at pH 6.2 (Shelf life -
1 week). Duration of ultrasonic treatment in the measuring unit – 3 min; frequency 
-22kHz.
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Fig. 10 Particle size distribution of aged CeO2 nanosuspension at pH 9.8 (Shelf life 
-1 week). Duration of ultrasonic treatment in the measuring unit– 3 min; frequency 
-22kHz.
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Fig. 11 Particle size distribution of aged CeO2 nanosuspension at pH 6.2 (Shelf life 
-1 week). Time of ultrasonic treatment in the measuring unit – 2 min; Time of 
subsequent stay after ultrasonic treatment -2 min (at gentle agitation in the 
circulating system).
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Fig. 12 Particle size distribution of aged CeO2 suspension at pH 6.2, presence of 
KCl (C=40 mmol/L) and gentle agitation in the circulating system.
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Fig. 13 Particle size distribution of aged CeO2 suspension at pH 6.2, in the 
presence of CaCl2 (C=2.1 mmol/L) and gentle agitation in the circulating system.

 


