Preparation of nano SiO2 In a typical experiment, dissolve 38.2 g Na2SiO3 in 163.8mL deionized water. After heating the solution to 80°C, pumped the carbon dioxide into the sodium silicate solution. The conditions of carbonation decomposition were controlled at a gas flow rate of 1L/min and a stirring speed of 500r/min until pH value of 8.Before theparticleswere dried at 120 °C, they were washed with ethanoland deionized water alternately several times after filtering.
The adsorption of SiO2 for C3H9N
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Fig.1 Effect of initial concentration on C3H9N removal by SiO2 nanoparticles

As revealed from the Fig.1, besides adsorption capacities (qe) were observed to be 30.74, 59.48 and 70.28 mg/g at the concentrations of C3H9N of 100, 200 and 300 mg/L, respectively, a negative qt can be seen from the insert curve and the negative values reach the minimum at 30 minutes of adsorption. There are several explanations for this phenomenon. Firstly, it is related to the drying of the adsorbents. All of the samples were dried in a vacuum at 393 K before they were placed in an aqueous solution of C3H9N.The most of absorbed water in the adsorbents was removed so the adsorbent firstly adsorbed water when it was put into the aqueous solution. It leads to the reduction of the real volume of water and the increase of the real initial concentration of C3H9N. If ignoring the change of real concentration, according to equation (1), a negative qt can be obtained. Secondly, comparison the combination speed of the water molecules and C3H9N molecules onto the adsorbent, the former is faster than the latter because the surface of the silica contains a large number of hydroxyl groups and it prefers water molecules. So during first 30 min the qt was consistent reduction. But when the adsorption to water reached saturation, the adsorbing to C3H9N moleculesdominate the later adsorption process. So after the first 30 min qt was aconsistent increase. Based on the minimum at 30 min, we obtained the volume of water absorption, 1.7 mL. The real qt was re-calculated. 


[image: image2.emf]0 500 1000 1500 2000 2500 3000

0

20

40

60

80

100

120

140

q

t

'

 

(



g mg

-1

)

t' (min)

 100g/mg

 200g/mg

 300g/mg


Fig. 2 Effect of initial concentrations on C3H9N actual removal by SiO2 nanoparticles

We recalculated the actual concentration (C0’) of the solution. They were 109.3, 218.6 and 327.9 μg/mL, respectively. The start of adsorbing time t' was also reset to keep the C3H9N positive adsorption. A new relationship diagram of adsorption capacities (qt’) vs.t’ was obtained, as revealed from Fig. 7. The actual equilibrium adsorption capacities at three different concentrations were 41.02, 78.08 and 98.18 mg/g, respectively.  
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