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1.- Details of the synthesis of ZCIS colloidal QDs

Following the procedure reported by Nakamura et al.1 with minor changes, 0.099 g of CuCl 
(Sigma-Aldrich, 98 %) and 0.22 g of InCl3 (Sigma-Aldrich, 98 %) were dissolved in 6 ml of 
Oleylamine (Aldrich, Technical grade 70 %) by stirring and mild heating (solution 1), whereas 0.18 g 
of Zinc diethyldithiocarbamate (Aldrich 97% )  were readily dissolved in 6 ml of Trioctylphosphine 
(Sigma-Aldrich) and 24 ml of Octadecene (Sigma-Aldrich, technical grade 90 %) (solution 2). Once 
the precursors were dissolved, both solutions were mixed and gently heated while monitoring the 
reaction temperature. An apparent change in the color of the dispersion from yellow to dark red was 
observed when the temperature rose from 115 ºC to 140 ºC. Higher temperatures led to dark brown 
solutions. All the samples studied in this work were obtained by stopping the reaction once the 
solution temperature reached 140 ºC, by cooling down to ambient temperature the reaction flask 
(absorption and emission spectra recorded for different batches demonstrated reproducible results). All 
these processes were carried out under N2 atmosphere and reagents were used without further 
purification. The as-prepared dispersions have proven to be stable in the dark for months, but washing 
procedures to remove the excess of reagents and by-products are required prior carrying out the 
described sensitization.

2.- Estimation of energy levels 
The energy level of the sulfur/sulfide redox couple was obtained from the redox potential (-0.476 V 

vs SCE), by assuming that the potential of the standard hydrogen electrode corresponds to -4.44 eV in 
the vacuum scale.2  

The location of the TiO2 conduction band edge was determined by means of cyclic voltammogram 
(Figure 4) following a recently reported approach.3 The positions of the energy levels of the ZCIS QDs 
were estimated by combining photoelectrochemical and absorption measurements, as previously 
reported by some of us.3 The onset of absorbance spectrum of ZCIS dispersion indicates that the 
energy band gap of ZCIS colloids is 1.88 eV. Additionally, photocurrent transients as a function of the 
potential were performed to determine the position of the conduction band (CB) edge (Figure S1). 
More specifically, upon light absorption, photogenerated electrons are injected into the electron 
collector (FTO substrate), whereas holes are rapidly captured by sulfide ions. As expected, the 
photocurrent decreases as the potential becomes more negative (i.e. the Fermi level is shifted upward), 
until complete quenching at -1.22 V (vs. Ag/AgCl). We consider that complete quenching is attained 
when both the donor energy level of ZCIS QDs and the Fermi level of substrate match. Therefore, the 
CB of ZCIS QDs is located at -1.22 V (vs. Ag/AgCl/KCl (sat.)) or -3.42 eV vs. vacuum. It must be 
underlined that this is just an approximation for the location of the ZCIS QD CB, which may depend 
on the contacting media.
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Figure S1. Photocurrent transients for a FTO/ZCIS electrode recorded at different applied potentials 
vs. Ag/AgCl (labeled). All transients were performed in an N2-purged 1 M Na2S + 1 M NaOH 
electrolyte (irradiance: 48.0 mW·cm-2). 
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