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◎ ABX3-type Perovskite Quantum Dots (PeQDs) 
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Perovskite Quantum Dots with High Photoluminescence Quantum Yield through Engineering of Halogen Composition and Quantum Size Effect

◎ Br and I mixed PeQDs 
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Emission Color

Particle Size

Energy Bandgap

Green

Large

Small

LUMO

HOMOE
ne

rg
y 

/e
V

Blue

Small

Large

◎ High PLQY through Engineering of Halogen Composition and Quantum Size effect

Br ICl

✔︎ Structure of PeQDs ✔︎ Bandgap engineering  
                             with halogen composition

PeQDs are promising as light-emitting 
materials for various applications.
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Generated absolutely the dark state region because of mixing Br and I on PeQDs.

Aimed to improve the PLQY through the combination of the halogen composition and quantum size effect.
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✓ PL spectrum exhibited blue shifts attributed to the quantum size effect while maintaining the 
relationship between the wavelength range of low and high PL intensity.

λPL: 515 nm → 692 nm, Eg: 2.41 eV → 1.79 eV
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Diffraction patterns showed low angle shifts of the (200) plane on PeQDs with increasing the ratio of  I.
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＜Optical properties of Large PeQDs＞ ＜Optical properties of Medium PeQDs＞ ＜Optical properties of Small PeQDs＞
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＜X-ray diffraction pattern of PeQDs with different sizes＞ ＜Comparing the optical properties of PeQDs with different sizes＞
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2) S. F. Solari et al., J. Mater. Chem. C 2021, 9, 5771.
3) I. Karimata et al., Angew. Chem. Int. Ed. 2021, 60, 2548.

✓ Large PeQDs showed low PLQY in the range of 560-630 nm, on the other hand, the small and 
middle PeQDs exhibiting the quantum size effect demonstrated a significantly higher PLQY.

▶︎ Successfully achieved the preparation of PeQDs with high PLQY (≧ 60%) by engineering 
both the halogen composition and quantum size effect.
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λPL: 501 nm → 670 nm, Eg: 2.49 eV → 1.85 eV
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▶︎ Clarified that the PL spectrum exhibited blue shifts attributed to the quantum size effects 
while maintaining the relationship between the low and high PL intensity wavelength ranges.


