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CsPbBr; Perovskite Quantum Dots and Their Application in QLEDs
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Abstract: In order to improve the fluorescence stability of perovskite quantum dots ( PQDs)
(CsPbX,, X =Cl, Br, T) and realize long-term application in the next generation of flat panel dis-
plays and solid-state lighting, the effect of potassium on the fluorescence performance of PQDs was
studied. First, CsPbBr; PQDs were synthesized by hot injection method. Then, potassium oleate
(KOA) was reacted with the above-objected PQDs to prepare K-modified PQDs( K-PQDs). Finally,
these PQDs were applied to the emitting layer of the quantum light emitting diodes( QLEDs). The
experimental results show that when the content of KOA is 20 pL/mL, the fluorescence performance
of K-PQDs is better than unmodified PQDs. Compared with devices made with unmodified PQDs,
the maximum luminance of devices made with K-PQDs increased from 1 845 to 4 300 cd/m’, and
the maximum current efficiency increased from 0.3 to 1.3 ed/A. Therefore, the introduction of po-
tassium can effectively suppress the generation of surface defects of PQDs, reduce the loss of photo-
luminescence quantum yield (PLQYs ), enhance the fluorescence stability of PQDs, and achieve

more excellent device performance.
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Fig.2 TEM characterization. (a) — (c¢)CsPbBry; PQDs. (d) - (f)K-CsPbBry PQDs. The insets are graphs of the particle size

distribution of the PQDs.
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Fig.3 K-CsPbBr; PQDs. (a) HADDF. (b)- (e)Morphology-related element distribution mappings. (f)EDS.
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Fig.5 (a)XRD. (b)Fluorescence and absorption curves. (c¢)TRPL curves. (d)Curve of fluorescence intensity as a function
of KOA content. (e)Fluorescence curves of anti-illumination. (f)Curve of fluorescence intensity as a function of illumi-

nation. Inset is a photo of a solution illuminated by UV source.
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Tab.2  Fluorescence lifetime parameters of both PQDs

A/ % T,/ns A,/ % T,/ns A3/ % T3/ 18 T /T8
CsPbBr; 2.99 1.35 30.54 8.13 66.47 35.24 25.94
K-CsPbBr, 3.11 1.33 23.37 9.15 73.52 42.58 33.48

3.4 QLEDs 8#a14%aE

Wi 7 S ) SEM RAEWNIE 6 (a) L (b)
Fi7R 25 R PR PQDs A 5 40 2 SBORLIR , G
fLIA 5 K-PQDs LT fin P30 554 B T TPBi

AR 5 LR B, K-PQDs 38 R B T 5/
HRURCIRIE S, XA SR AR 0 0 B R IS5 R —3K,
WESE T8 B+ 151 A B T PQDs ~F- 3 R 48
/o ARYE TR BRAON , /N AR SR AT B T4

(a) (b) (c)_l |
-2F -27eV
_3 -
~4lITo
=5 N\
1-52 eV
—6F R
_7 =
(d) ——CsPbBr, 71 (e) ()
10°F — KfcstBrj ’/,/ 10° 10°¢ e
‘T/\ e . ;‘;\ “T\ ///’
GRS Py g 102 <10 — =
- —/ < g 7
g = - © 7 e
= | 2% = Z 10't = el
= 10|~ ~ = 107
- 0} P
10° 1 10 I 1073k 1 L
1 1 10! 10? 10°
VIV VIV L/ (ecd-m™)

& 6 (a)CsPbBr, Wil SEM [ ; (b) K-CsPbBr, Wil SEM [&; (c) S RIREL IR ; (d) FL I 25 18 BE IR 5l L TR A 28 4k
(e) SE R BEIRS AL R A9 AE AL 5 () FRTBCR IS B AL . 4D QLEDs g R A e .

Fig. 6  (a)SEM image of CsPbBr, film. (b)SEM image of K-CsPbBr; film. (c)Energy level diagram of the device. (d) Current

density as a function of drive voltage. (e)Luminance as a function of drive voltage. (f) Current efficiency as a function

of luminance. The inset is a luminescent photo of QLEDs device.
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