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Advances in the preparation of metal sulfide quantum dots
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Abstract : Quantum Dots (QDs) are zero-dimensional nanomaterials with dimensions less than or close to the exciton
Bohr radius. With the development of nanotechnology, metal sulfide QDs has attracted wide attention due to their u-
nique optical , electrical and magnetic properties, which can be classified into transition metal-disulfide QDs ( TMD
QDs) ,II-VI QDs and IV-VI QDs. The ultrasonic method for the preparation of QDs has the advantages of high effi-
ciency, environmental protection, easy control and scalability, and has gradually become one of the important tech-
niques for the preparation of metal sulfide QDs. Metal sulfide QDs have excellent optoelectronic properties that are dif-
ferent from those of traditional bulk materials,and their superior and unique properties have led to in-depth research
and applications in more fields in recent years,such as optoelectronic devices,bio-imaging,and photocatalysis. In this
paper,an overview of the preparation of different metal sulfide QDs by ultrasonication is reviewed ,and their properties
and applications are summarized and concluded. Finally,an outlook on the preparation of metal sulfide quantum dots
by ultrasonication is given.
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Fig. 1 Mechanism diagram of QDs prepared by ultrasonic method
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Fig. 2 Preparation and characterization of metal sulfide QDs
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Tab. 1 Preparation of metal sulfide QDs by ultrasonic method
. . . . . . Absorption
Materials Dispersants Ultrasonic Conditions Centrifugal Speed Size/nm Year Ref.
Wavelength/nm
TaS, QDs NMP 210 W/4 h 7000 r/25 min 1.4 195 ~520 2020 [21]
NMP / 12000 r/20 min 3~6 300 ~ 800 2020 [20]
NMP 250 W/3h 2000 r/5 min 3.9 250 ~ 800 2015 [26]
NMP 3.5 /277K PI'F 5500 r/90 min 2.5 300 ~ 800 2014 [27]
NMP 8 h / 3.5 350 ~700 2015 [28]
NMP 4 h+1 h (Probe sonication) 8000 r/30 min 3.69 290 ~400 2015 [29]
NMP 10 h 10000 r/5 min 4.75 300 ~ 800 2017 [30]
2h 16000 /90 min 4. 68 300 ~ 800 2020 [31]
DI
5 min/8 h/32 h/48 h 8000 r/15 min 2~15 200 ~ 800 2018 [32]
MoS, QDs 24 h 4500 /1 h 3.4 / 2019 [33]
H,S0,
200 W / 3.5 200 ~700 2015 [34]
DFM 500 W/4.0 h 12000 r/30 min 5 200 ~ 600 2022 [35]
NaOH + Ethanol 580 W/10 h / 2.89 200 ~ 800 2018 [36]
2 h 4000 1/10 min 1.8 / 2020 [23]
IPA DI (1:1)
/ 6000 r/30min 1.8 / 2017 [24]
IPA DI (7 :3) 24 /25 C 10000:/30 min 4 / 2019 [37]
TBA + Ethanol/Water / 11000 /10 min 14.7 200 ~ 500 2016 [38]
EG / / 5~10 300 ~ 800 2016 [39]
NMP 150 W/6 h 7000 r/20 min + 12000 r/40 min 3 300 ~ 800 2017 [40]
WS, QDs NMP / 10000 r 2.4 250 ~750 2016 [41]
Water : Ethanol (7 :3) 300 W/3 h/5 C 12000 /30 min 5 250 ~750 2017 [42]
SnS, QDs Ethanol 48 h/90 min 11000 r/40 min 3.2 300 ~ 800 2017 [25]
SnS QDs NMP 3~4h / / / 2022 [43]
CdS QDs Ethylenediamine 40 min/65 C / 2-~5.6 250 ~ 800 2018 [44]
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