Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

SUPPLEMENTARY INFORMATION
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Figure 1S: . SEM micrograph and corresponding size dispersion of Ge nanoparticles synthesized from 47 mM of GeBr,.
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Figure 2S: XRD spectrum of Ge NCs for the case of 77 mmM of GeBr2, together with reference peaks of diamond-
crystalline Ge, rutile GeO2 and GeBr2.
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Figure 3S: Comparison of XRD of colloidal Ge NCs synthesized from no-treated and pre-treated (dried) GeBr,



Dynamic Light Scattering (DLS) technique is a powerful method to determine the size of particles in solution.
According to this technique, the correlation function, g(t), of the photons scattered by dispersed particles in a
solution has a characteristic decay time, I', following to the relationship: g, (¢) oc exp(=2I"/7) [1, 2].

The decay constant 2I', derived from experimental data by exponential curve fit, is proportional to the
diffusion coefficient (D;) through the relationship: I'=D,q> where ¢ is the scattering vector, given by
q=(4mn/A)sin(0/2). The refractive index of the liquid is n (for toluene at 660 nm n=1.49). The wavelength of
the laser light is A=660 nm, and scattering angle, 0. D, is defined by the Stokes-Einstein equation of particles
in Brownian motion, D = kT /67R 7, and allow to extract the hydrodynamic size from the measurement of
the decay time 2T".

As shown in figure 4S, the decay time decreases by increasing the amount of dissolved Ge. 2I" increases from
a value of 9.1x103% s! for 24 mM GeBr; to 2.7x10* s7! for 95 mM GeBr,. By considering the case of spherical
Ge particles immersed in toluene (77 =9.1x103 Paxs) at room temperature (T=20° C), the extracted values of
hydrodynamic diameter ranges from about 69 nm for 24 mM to 22 nm for 95 mM of GeBr2. Such a trend
gives support to the presence of smaller particles in more concentrated solution of Ge. The systematic
discrepancy between the size estimated by DLS and XRD is due to two different reasons: 1) DLS analysis
gives evaluation of the hydrodynamic size of particles, which is typically larger than real structural size; 2)
partial aggregation of single particles in dimers or trimers cannot be excluded. However, the trend of particle
size vs. precursor follows the same behavior found for the size values extracted by XRD analysis.

10 K8 = 24mM GeBr,, 2I,=9,1x10°s™ |
= 47 mM GeBr,, 2I;,=1,5%x10" s
= 95mM GeBr,, 2I;,=2,7x10™ s

0.8 |-

g(t) [a.u.]

02|

00 5 4
1 ) 1
0 Time [sec] 0

Figure 4S: Time dependence of the correlation fungtion g(t) of photons scattered by colloidal Ge particles in
solution as a function of Ge precursor.
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Figure 5S: Transmittance spectra of colloidal solution (dispersed 1:3 in toluene) of Ge NC with 5 and 17 nm size and
comparison with transmittance of 200 nm film of PEDOT:PSS and 78 nm P3HT film (from ref. 43).
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