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Crystallographic structure analysis
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X-ray diffraction patterns of CIS5 and CIS30 CuInS2

quantum dots. 
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Size distribution of CuInS2 QDs 
synthesized for 30 minutes at 200°C

TEM morphology analysis
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Mean size: µ = 3.4 nm
Standard deviation: σ = 0.46 nm

(112)
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Time-resolved photoluminescence spectroscopy

Photoluminescence spectra of CIS QDs with different size.
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Conclusions

 Colloidal cadmium free, ternary I-III-VI2 QDs with well control of size 
can be synthesized in one pot synthesis.

 Tunable absorption edge significantly blue-shifted from that of bulk material
(Eg = 1.53 eV), with high absorption over 2.0 eV is seen.

 Donor-acceptor pair (DPA) recombination mechanism is observed 
in the CuInS2 QDs.

 Bi-exponential decay with fast and slow components is seen in each sample.

 To components of the bi-exponential decay curve should be identified as 
two objects with different radiative lifetimes. 

 CuInS2 QDs exhibit two-photon absorption mechanism in the 
range of 800 – 1400 nm. 

Cadmium-free CuInS2 quantum dots – candidate for bio-imaging application



www.eitplus.pl

Thank you for attention

ACKNOWLEDGEMENT:

B. Cichy and A. Bednarkiewicz acknowledges support from Wroclaw Research Centre EIT + 
within the project "The Application of Nanotechnology in Advanced Materials” 

- NanoMat (POIG.01.01.02-02-002/08) financed by the European Regional Development Fund 
(Operational Programme Innovative Economy, 1.1.2).

Cadmium-free CuInS2 quantum dots – candidate for bio-imaging application


