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Abstract: Hollow silica nanoparticles (HSNPs) are consisted of silica shell and inner cavity. The HSNPs have a lot of

advantages; low density, low thermal conductivity, material contain property, etc. As the eco-friendly synthesis method for

HSNPs, there is the polyacrylic acid / ammonium (PAA/NH,OH) emulsion method. However, the method is required longer

reaction time (> 14 hours), and the obtained HSNPs are polydispersed. Therefore, in this study, the effect of the catalyst for sol-

gel reaction, molecular weight of PAA, and PAA concentration were investigated for synthesizing the uniformed HSNPs at the

shorter reaction time. The 20 nm HSNPs could be synthesized at short time using the high molecular weight of PAA solution or

low PAA concentration solution.
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Table 1 List of synthesis method for the hollow particles
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Fig. 1 Synthesis mechanism of template method for HSNPs
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Fig. 2 Synthesis mechanism of PAA/NH,OH emulsion template method for HSNPs
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Fig. 3 Molecular structure of used amines
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Fig. 4 STEM images of prepared HSNPs using (a)
EDA, (b) DETA, (c) TETA, and (d) NH,OH as the

catalyst, respectively

Table 2 Zeta potential of PAA/amine template, and log

Pow of each amine [19]

Sample Zeta Potential/ mV  log Pow

(a) EDA -2.8 -1.2

(b) DETA -24.1 -1.3

(c) TETA -36.5 -1.4~-1.66
(d) NH,OH -58.6 -
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Table 3 Prepared template solution viscosity
using PAA molecular weight of (a) 5,000,
(b) 25,000, (¢) 50,000, and (d) 250,000

Sample  Viscosity/ mPa-s
(a) PAAs 500 2.1
(b) PAA25,000 8.6
(c) PAAs5; 000 14.7
(d) PAA,50 000 4717.0
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Fig. 5 STEM images of prepared HSNPs using
PAA molecular weight (a) 5,000, (b) 25,000, (c)
50,000, respectively. (Low: low magnification,

High: high magnification)
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Fig. 6 Particle distribution curves of PAA template
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Fig. 7 STEM images of synthesized HSNPs using (a)
0.03 g, (b) 0.09 g, (c) 0.15 g, and (d) 0.21 g PAA,

respectively.
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