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Materials 

Cetyltrimethylammonium bromide (C16TMABr) and triethanolamine (TEA) were 

purchased from Wako Pure Chemical Industry. Tetraethoxysilane (TEOS: Si(OC2H5)4, 

Guaranteed Grade) was purchased from Kishida Chemical. Phenyltriethoxysilane (PTES, Purity 

> 99 %) was purchased from Tokyo Kasei. Acetic acid (AcOH) and ethanol (EtOH) were 

purchased from Kanto Chemical. All materials were used without any further purification.  

 

Characterizations 

Dynamic light scattering (DLS) measurements were conducted with a HORIBA Nano 

Partica SZ-100-S at room temperature. Zeta-potential measurements were conducted with an 

Otsuka Electronics ELSZ-1 at room temperature. TEM images were taken on a JEOL JEM-2010 

microscope operating at 200 kV. SEM images were taken on a HITACHI S-5500 electron 

microscope operated at an acceleration voltage of 3–30 kV. Samples for TEM and SEM 

measurements were dropped and dried on a carbon-coated micro-grid (Okenshoji Co.). X-ray 

diffraction (XRD) patterns of dried powder samples were obtained on a RIGAKU UltimaIV with 

Fe Kα radiation (40 kV, 30 mA). Nitrogen adsorption-desorption measurements were performed 

with an Autosorb-1 instrument (Quantachrome Instruments) at 77 K. Samples were preheated at 

120 °C for 24 h under 1 × 10–2 Torr. The Brunauer-Emmett-Teller (BET) surface area was 

calculated from adsorption data in relative pressure range from 0.05 to 0.20. The pore volume 

was calculated at P/P0 = 0.95 in order to exclude the volume due to interparticle pores. The pore 
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Fig. S1.
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immersed in 250 mL of pure water at room temperature, and the outer solution was replaced with 

250 mL of fresh pure water every 30 min until the pH value of outer solution approached to ca. 7. 

Finally, the aggregates were dried. 

 

Hydrolysis of PTES under an acidic condition 

  PTES was added to an acidic aqueous solution containing of EtOH and AcOH (PTES : water : 

EtOH : AcOH = 1 : 50 : 10 : 0.1, PTES = 5.5 mmol, pH = 2.8), and the mixture was stirred for 6 

h. The mixture was an emulsion at the early stage of the reaction, but became transparent (after 4 

–5 h) as PTES was hydrolyzed. 

Liquid-state 1H NMR of the solution after stirring for 6 h showed that peaks assigned to ethoxy 

groups (3.88–3.82 ppm: (CH3CH2O)3SiPh, 1.22–1.19 ppm: (CH3CH2O)3SiPh, ) were not 

observed (data not shown).  Liquid-state 29Si NMR of the solution (Fig. S6) showed the peak 

assigned to PhSi(OH)3 at –51.9 ppm (see Y. Sugahara, T. Inoue and K. Kuroda, J. Mater. Chem., 7, 

53 (1997). These data suggest that PTES was fully hydrolyzed.  
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Table S1 C contents of the samples shown in Fig. 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Lapse time 
C contents corresponding to 

phenyl groups / mass% 

0 min 5.0  

2 min 13.7  

5 min 16.2  

10 min 24.9  

30 min 29.7  

1 h 30.9  

3 h 31.0  

6 h 30.6  

12 h  

(PTES_0.5-dia) 
29.2  
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Fig. S5.  Pore size distributions of PTES_R-dia calculated by NLDFT method. 

 

  



 

 

 

 

 

Fig. S6.
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