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Abstract
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The CsPbBr3 quantum dots (QDs), which is completely-inorganic halide perovskite phosphors,
have attracted much attention in the application to wide color gamut displays because of their
excellent photoluminescence (PL) with high quantum yields and narrow peak widths. However, the
toxicity of Pb prevents practical use of them. In this study, preparation and improvement of lead-
free Cs3Sb2Br9 perovskite QDs are investigated.

A typical synthesis is described here. 0.3 mmol of cesium bromide and 0.2 mmol of antimony
bromide were added to 2 mL of N,N-dimethylformamide, and then stirred at room temperature to
obtain a clear yellow solution. 20 pL of oleylamine was added to prepare a precursor solution. 10
mL of octane and 2 mL of oleic acid were mixed at room temperature. 0.1 mL of the precursor
solution was added to this mixture under vigorous stirring and then reacted for 10 s. The resulting
yellow dispersion was centrifuged at 1,000xg for 3 min, and the precipitate was removed to obtain
the supernatant. Furthermore, the supernatant was centrifuged at 19,000 x g for 5 min to obtain a
yellow precipitate. This precipitate was dispersed to 5 mL of dehydrated toluene to prepare a
toluene dispersion. Furthermore, after stirring was carried out for 10 s in the above synthesis
method, the precipitate obtained by centrifugation at 19,000xg for 10 min was vacuum-dried for 24
h or more to obtain powder sample.

Broad peaks attributable to Cs3Sb2Br9 were observed in the XRD profile. From the peak at
27°assigned to the (201) plane of Cs3Sbh2Br9, the crystallite diameter was calculated to be 7.1 nm
by Scherrer's equation. In the UV-vis absorption spectrum, an absorption peak appeared around
350-450 nm. In the PL spectrum, the emission peaks of residue oleic acid in the solvent and
Cs3Sb2Br9 QDs were observed around 410 nm and 470 nm, respectively. When the used of oleic
acid was changed at 0.5, 1, 2, 4, and 6 mL, 2 mL was the optimum amount at what the PL peak of
QDs appeared most clearly. Therefore, there was an optimum condition for the used oleic acid.
The PL property of the QDs would be improved by the further optimization on the synthesis
conditions.
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Improvement on photoluminescence of lead—free fluorescent perovskite quantum dots

1. HIREBRFROBE
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BN ERERETT, BIEEI ™LA 03 mmol, RIEZUFEY 02 mmo) BEU NN-CUAFILHRILLTIF 2 mLEZMATERT
HEL, BRALERBRERES=. ALAILTIV 20 uLEMAT, ChERIERMARKELTz, Tz, 7952 10 mL EFLAUEE 2 mL
FERTREL, CORBEBLAER LGNS, FIBRMAAR 01 mLEMZ T, 10 s RIGSE -, Bon-ERHEKE 1000xg T
BEONEEE 3 min TTU . SEBYMERELTLEEAFRMEZR -, SOIZ. COLEEAHFZE 19000X g TS min BDDEEZITL, BEL
xS, COEBEYERKFLIY 5 mL [SINZ THMESELDEMLIVSEGRSEEEL-, -, LSO ERAEICEWNTE
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BALAVEBOEBICIEIRBEENH I EN RN, SOICTEREREZRELTHIET, QDs DEARBFENRESNDIEEZLN
5,

2. MERRAEEOPME R

The CsPbBr3 quantum dots (QDs), which is completely—inorganic halide perovskite phosphors, have attracted much attention in the
application to wide color gamut displays because of their excellent photoluminescence (PL) with high quantum yields and narrow peak
widths. However, the toxicity of Pb prevents practical use of them. In this study, preparation and improvement of lead—free
Cs3Sb2Br9 perovskite QDs are investigated.

A typical synthesis is described here. 0.3 mmol of cesium bromide and 0.2 mmol of antimony bromide were added to 2 mL of N,N-
dimethylformamide, and then stirred at room temperature to obtain a clear yellow solution. 20 1 L of oleylamine was added to prepare
a precursor solution. 10 mL of octane and 2 mL of oleic acid were mixed at room temperature. 0.1 mL of the precursor solution was
added to this mixture under vigorous stirring and then reacted for 10 s. The resulting yellow dispersion was centrifuged at 1,000 X g
for 3 min, and the precipitate was removed to obtain the supernatant. Furthermore, the supernatant was centrifuged at 19,000 X g
for 5 min to obtain a yellow precipitate. This precipitate was dispersed to 5 mL of dehydrated toluene to prepare a toluene dispersion.
Furthermore, after stirring was carried out for 10 s in the above synthesis method, the precipitate obtained by centrifugation at
19,000 X g for 10 min was vacuum—dried for 24 h or more to obtain powder sample.

Broad peaks attributable to Cs3Sb2Br9 were observed in the XRD profile. From the peak at 27° assigned to the (201) plane of
Cs3Sb2Br9, the crystallite diameter was calculated to be 7.1 nm by Scherrer's equation. In the UV-vis absorption spectrum, an
absorption peak appeared around 350—450 nm. In the PL spectrum, the emission peaks of residue oleic acid in the solvent and
Cs3Sb2Br9 QDs were observed around 410 nm and 470 nm, respectively. When the used of oleic acid was changed at 0.5, 1, 2, 4, and
6 mL, 2 mL was the optimum amount at what the PL peak of QDs appeared most clearly. Therefore, there was an optimum condition
for the used oleic acid. The PL property of the QDs would be improved by the further optimization on the synthesis conditions.
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