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Abstract: In order to improve the packing and filing performance of ce-
ment-based materials, the effect of silicon dioxide nano-particles on the
powder performance of mixed system was researched, and the adhesive
and filling condition among particles of mixed system was explored. The
results showed that the numerous particles of silicon dioxide nano-particles
surrounded the particles of cement clinker which rapidly increased water re-
quirement of normal consistency. And the packing density of mixed system
was improved when the silicon dioxide nano-particles were added, which
also promoted the strength of the harden paste of cement-based materials.
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Tab. 1 Physical properties of silicon dioxide nano-particles and

silica fume

w(Si0,)/%  d/mm  S/(m*-g™) pl(g-em™)
Si0, 99.9 15 165 2.10
96.6 120 28 2.28

2 SiO,
Tab. 2 Chemical composition of silicon dioxide nano-particles and

silica fume

wl%

Si0,  Ca0  ALO; Fe0; Mg0 KO  NaO

Si0; 999 <002 <001 <001 <002 <001 <001 <00l
9.6 023 041 049 030 070 026 0.70

3
Tab.3 Mix proportion of the samples

w!%
Si0,
C 95 5 0
NS 90 5
SF 90 5 0 5
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N Tab.5 Water requirement of normal consistency and setting time of
° three samples
Si0( ) ; ;
w(H0)/% (h:min) (h:min)
I, c 254 3:18 4:38
Si0, 5%, NS 37.1 2:21 3:35
1 000 g, . SF 26.9 4:07 5:10
S=4mr=md’, (1) 5 Si0, :
N ;T s d ; ,
Si0, : Si0,
) 4, , Si0,
4 © ’ s
Tab. 4 Counts of particles surrounding one clinker particle
o kg , i
dinm  S/(m’-g™) ) $i0,
26 000 0.350 1.65x10" - , Sio,
Si0, 15 165 1.17x10% 7.1x10’
120 28 3.10x10" 1.9x10° ©
2.3 SiO,
4 : Si0, ,
° Si0, 3 . 1)
’ ’ 2.0~2.4 o/cm?,
: o 65%~71%; 2)
, 0.1~0.2 pm,
’ : ’ 2~3 um; 3) :
’ Ca(OH), C-S-H o
" Goldman  Bentur®

’
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Fig. 1 Effect of volume fraction of silicon dioxide nano-particles or

silica fume on packing dénsity of cement-based materials
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Tab. 6 Packing density of cement-based materials system

containing silicon dioxide nano-particles or silica fume

l% /% 1%
Si0, 5 74 54.0
5 6.9 53.7
Lange!
° Si0,
24 SiO,
3 7,
Si0,  3d
) o 3d
; ( 7d
) o ’
Si0,

7 3

Tab. 7 Compressive strength of three samples

o/ MPa
3d 7d 28 d
C 325 48.8 65.3
NS 41.0 58.2 713
SF 36.8 51.0 66.8
, Si0,
’ b
o Si0,
b ’
o
3
Si0,
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