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Optical Properties of InP/GaP/ZnS Quantum Dots Processed with
Hydrofluoric Acid and Their Application in Light Emitting Diodes

CHEN Xiaoli, CHEN Peili, LU Si, ZHU Yanqing*, XU Xueqing, SU Qiucheng
(Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China)

# Corresponding Author , E-mail: zhuyq@ms. giec. ac. cn

Abstract: InP/GaP/ZnS quantum dots were prepared using HF in-situ injection method. The influence of HF on the lu-
minescence performance of InP quantum dots was analyzed through testing methods such as UV-Vis-NIR absorption
spectrum, Photoluminescence spectrum, transmission electron microscopy, spherical aberration corrected transmission
electron microscope, X-ray diffraction and X-ray photoelectron spectroscopy. The experimental results show that HF
etching reduces the surface oxidation defect state of quantum dots, effectively controls the oxidation of InP core surfaces,
and the atomic ligand form of F~passivates the hanging bonds on the surface of quantum dots, significantly improving the
optical performance of quantum dots. The HF-treated InP/GaP/ZnS quantum dots exhibit the best luminescence perfor-
mance with PLQY reaching up to 96%. In addition, the light emitting diode prepared by treating InP/GaP/ZnS quantum
dots with HF has a current efficiency of 6. 63 cd/A and an optimal external quantum efficiency (EQE) of 3. 83%.
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Fig. 1  Preparation process of InP-HF/GaP/ZnS quantum dots
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Fig. 2 Absorption spectra(a) and emission spectra(h) of InP, InP/GaP and InP/GaP/ZnS quantum dots. Absorption spectra

(¢), emission spectra(d) (photos of InP nuclei before and after HF treatment) , fluorescence lifetime(e), and absolute

quantum yield comparison(f) of InP, InP-HF, InP-HF/GaP and InP-HF/GaP/ZnS quantum dots
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Tab. 1 Absorption, emission and half peak width parame-
ters of InP, InP-HF, InP-HF/GaP and InP-HF/GaP/
7ZnS quantum dots
FE 5 W /mm  Z S /mm 21 58 mm
InP 447 511 64
InP-HF 472 541 80
InP-HF/GaP 487 548 75
InP-HF/GaP/ZnS 497 568 76
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Tab. 2 Fitting parameters and fluorescence quantum yield of transient fluorescence spectra of InP, InP-HF, InP-HF/GaP and

InP-HF/GaP/ZnS quantum dots

B, B,

B,

W 7,/ 7,/ T,/ PLQY/% :
FE b B% \/ns B.% , Ins B.% 5 /ns QY/% x
0.16 0.36 0.48
InP 2 19 76 13 1. 056
(0.75%) (15.65%) (83.60%)
0.08 0.28 0.63
InP-HF 2 33 87 67 1.075
(0.25%) (14.40%) (85.35%)
0.12 0. 46 0.34
InP-HF/GaP 9 46 85 65 1.043
(2.19%) (41.37%) (56.44%)
0. 10 0. 87 0.02
InP-HF/GaP/ZnS 10 53 183 96 1. 035
(2.00%) (90.76%) (7.23%)
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Fig.3 TEM photos(high-resolution transmission electron microscopy photos in the upper right corner) (a) , size distribution map

(b) of InP-HF/GaP/ZnS quantum dots
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