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Fig. S1. Size distribution of the Cu2-xSe NCs synthesized by injection of 1.0 mL ODE 

containing 0.1 mmol Ph2Se2 into 6 mL ODE and 0.5 mL OAm with 0.2 mmol CuCl at 270 °C 

with different reaction time: (a) 30 sec, (b) 5 min, (c) 45 min, and (d) 60min.
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Fig. S2. TEM image of the products prepared at 270 °C in ODE (7.0 mL) and OAm (0.5 mL) 

for 30 sec.

Fig. S3. SEM images of the products prepared at 270 °C for 30 min in (a) pure ODE (7.5 

mL), and (b) pure OAm (7.5 mL), respectively.

Fig. S4. ATR-FTIR spectrum for the as-synthesized octahedral Cu2-xSe NCs.
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  ATR-FTIR is demonstrated to further characterize the capping agent binding to the 

surface of the as-synthesized octahedral Cu2-xSe NCs obtained in a mixture media of ODE 

(7.0 mL) with OAm (0.5 mL). In Fig. S4, the absorbance bands at 2856, 2926 and 2953 

cm−1 can be assigned to the C−H stretching modes.1 The IR absorbance band at 3356 cm-1 

is attributed to the stretching mode of N-H bond. Moreover, a small band peak at 1643 

cm-1 is observed, revealing the existence of OAm on the Cu2-xSe NCs surface as well.2,3 

Therefore, it is suggested that the capping effect of the media, especially OAm, promotes 

the growth of the Cu2-xSe NCs with well-defined octahedral shapes.

Fig. S5. Plot the direct band gap of the octahedral Cu2-xSe NCs derived from UV-vis-NIR 
absorption spectrum.
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