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Spontaneous nucleation of silica particles 
 

 
 
Fig. S1: Silica particles, prepared with the "standard" conditions without QDs. 
Scalebar: 20 nm. 
 
 
Seeded growth proportional to the surface 
 
Whereas in the experiments displayed in Fig. 3 the amount of added TEOS and 
water were kept constant, the amounts were increased proportionally to the surface 
increase in a second experiment. Therefore, at every addition step, the total surface 
of the particles was calculated according to 24 rS π=  and the amount of added TEOS 
and water raised with the fraction oldnew SS /  accordingly. The expected new diameter 
can now be easily calculated by recursive insertion of the amount of TEOS in 
equation (1) (theoretical growth curve displayed as dotted line in Fig. S2). 
 
Seeded growth with linear growth in thickness 
 
In the third series of experiments, the amount of added TEOS was calculated so, that 
an increase in diameter of 10 nm could be expected with every TEOS addition. This 
can be done by resolving equation (1) for ][TEOS  under insertion of the next wanted 
diameter. The dotted line in Fig. S3 is therefore a straight line.  
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Fig. S2: Growth diagram with growth 
proportional to the surface. Dotted line 
represents the theoretical values. 

 
Fig. S3: Growth diagram with growth of 
linear thickness. Dotted line represents 
the theoretical values. 

 
 
 

 
 
Fig. S4: Competing nucleation of new silica particles (big particles), when too much 
TEOS is added for seeded growth. Small particles are seeds. Scalebar: 20 nm. 
 
 
Luminescence 
 

 

Fig. S5: Convocal scanning microscopic image of QD 
luminescence within a silica sphere of approximately 
74 nm diameter. 

 
 



Experimental Methods 

3-Aminopropyltrimethoxysilane (APS), poly(vinylpyrrolidone) (PVP), 3-

mercaptopropyltrimethoxysilane (MPS) and tetraethoxysilane (TEOS) were purchased from 

Sigma-Aldrich, tetrahydrofuran (THF) and ethanol (99%) from FSE (Homebush, Australia), 

ammonia solution (33%) from Riedel-de-Haën. Millipore water was used. All chemicals were 

utilized as received. Low-resolution TEM measurements were performed on a Philips CM10 

electron microscope. High resolution TEM was carried out on a JEOL JEM-2010 microscope. 

Photoluminescence spectra were recorded with Varian Cary Eclipse Fluorescence 

Spectrometer and Jobin Yvon Triax 550 (LSM). 

 

CdSe cores were prepared in TOPO/TOP with Cd stearate as Cd precursor according to 

a previously published procedure[1]. Following washing with methanol, the core QDs were 

redispersed in TOPO/TOP, and the ZnS shell was formed according to the  procedure 

outlined in ref. [2]. The TOPO/TOP capped QDs were washed twice with dry methanol in 

order to reduce the concentration of excess TOPO/TOP and were stored in chloroform. The 

QDs were highly luminescent with a fwhm of 36 nm (absorbance and photoluminescence 

spectra depicted in Fig. 5 in the main text). The concentration of the QDs was estimated from 

the absorbance spectra using the extinction coefficients calculated by Peng et al. [3]. For 

further treatment, QDs were freshly precipitated with methanol. For QDs prepared within 

other surfactants e.g. ODE or HAD, additional washing steps may be necessary. 

 

To deposit an initial silica shell, 0.25 nmol QDs were dissolved in 50 µl THF and 0.084 µl 

MPS (0.45 µmol). The mixture was centrifuged for several hours and the supernatant THF 

exchanged. A solution of 5 ml ethanol and 200 µl ammonia (33% aqueous solution) was 

prepared. 10 µl of the QD-THF solution and 70 µl TEOS were added under vigorous stirring. 

The final QD concentration is similar to the gold colloid concentration employed by Liz-

Marzán et al. in their work on preparing silica coated gold particles[4]. Immediately after 

addition of the reactants, the stirring was turned to gentle stirring. The silica shell was grown 

overnight. For further growth of the silica shell (seeded growth), 70 µl TEOS and 11.3 µl 

water were added every 8-12 hours, until the desired size was reached. The silica coated 

QDs were centrifuged and washed at least twice with ethanol. 
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