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Optical Property of Cu-In-S Type Nanocrystals Treated Metal-Ion
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CulnS: (CIS) fluorescent nanocrystals (NCs) were obtained by heating an organic metal complex.
The photoluminescence (PL) originated from the donor-acceptor, and the quantum yield (QY) was
achieved at 6%. Furthermore, we added some metal ions (Zn2*, Cd2* or Ag*) by the post
heat-treatment in the organic coordinating solvent in order to tune the PL wavelength of NCs. By
this post treatment, the alteration of NCs structure was suggested, such as changing into an alloying
and composite structure. In Zn-treated, the PL wavelength was widely tuned from 535 to 650 nm by
alloying between CIS and ZnS. Moreover, PL intensity was increased with these structure
alterations. In particular, the materials treated with Zn2* or Cd%* achieved respective QY of 25% and
40%.
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Fig. 1 (A) XRD patterns of the CIS NCs synthesized at 160, 200 and 240 °C for 10 sec. The line spectra
indicate the reflections of tetragonal bulk CulnS: (JCPDS: 38-0777). (B) HR-TEM images of the
synthesized CIS NCs at 200 °C for 10 s(c.a. 3 nm in diameter). (C) Optical absorption (Abs.),
photoluminescence emission (PL) and excitation (PLE) spectra of CIS NCs at 200 °C for 10 s (c.a. 3 nm in

diameter). (C) Optical absorption (Abs.), photoluminescence emission (PL) and excitation (PLE) spectra of
CIS NCs synthesized at 200 °C for 10 s. The quantum yield was 6 %.
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Fig. 3 (A) Emission colors of the obtained cation-treated CIS NCs excited with a UV lamp. (B) PL of CIS NCs.
((a) untreated: CIS NCs, (b) Ag-treated: 10 min treatment, (c) Cd-treated: 10 min treatment and (d)
Zn-treated: 60 min treatment). The QY were 6 % (a), 8 % (b), 40 % (c) and 25 % (d), respectively.
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Fig. 4 (A) PL excitation spectra of metal-treated
CIS NCs. Untreated, Ag-and Cd-treated CIS are
the same peak at about 520 nm. Cd-treated CIS
appears a new peak at 375 nm (B)Relationship
between band gap energy (Eg) calculated from PLE
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Fig. 5 (A) [MI/[Cu+In] ratio at different treatment time under 180°C. M is Zn (circle), Cd (triangle) and Ag
(square). (B) XRD patterns of CIS NCs and metal treated CIS. The line spectra indicate the reflections of
tetragonal bulk CulnS: (bottom, black), AgInSs (bottom, red), cubic CdS (top, orange) and ZnS (top, green)
materials. (C) Raman spectra of CIS NCs and metal-treated CIS. 297 cm! is a peak of bulk CdS.
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