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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 have attracted wide attention due to their u-
nique optical , electrical and magnetic properties, which can be classified into transition metal-disulfide QDs ( TMD
QDs) ,1I-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 Metal QDs preparation and characterization
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Fig. 2 Chalcogenide QDs preparation and characterization

AR AL (Mo, C) J& TFBT 19 MXenes X
TG, T AL S A R R, SR B 58N 5L 2% R
Mo, C H {8 Ji 3~ J2 38 2o 36 A7 B e A 94 4 i 1
JEZ 8], B R0 e R AR, — i, B A

AR P R BE TR A R B A s s — T
TET , 75 RE IS0 A7 R AL J5 1T 2 78 R4 19 v A
HeHLFi . Dai 5 A 8t O R P 5K Mo, C
Ty A3 B A7 H A 8 AT T BT R e B A



Bt 5 404 No.7 2024

SREEERSF WA A & R ML iR T S R 1011

BT 5 (Mo, C QD) , IR R4 KRy, 1T
A (PA) /G H (PT) )8 51 5 T B9 IE iR 97, HoR
BEWE 3 (a) fin. B 3(b)F(e) 53510 A
W E Mo, C QDs 75 ¥ 1 52 4b — A UL — 3 21 /R W2 it
FIEFITE N =808 nm I [ T — L MR Y3 B, BT LA
FEH, & Mo,C QDs ¥ B B34 i, 7£ 700 % 850
nm 2. [A] 8 I 50 S ok B R 3K R T R S R 1D A
BRIz (LSPR) R0, i 45 Mo,C QDs R I i
s Z0 H ez W 2L AP, 7E N =808 nm Ab g H

A SR IEANK B R A g oK R, R W LB A O
W PERE R P BE . Zhang 45 A 3 5 U9 R
phZ) Ti,AIC, J5 4% 8] Ti,C,, F F] JH 8 5 ¥ 4
Ti,C, QDs, Jf 65 HAE N 9 G EREF  T 3k 5 1 1Y
Fe’*# . & 3 (d) f& Ti,C, QDs iy & it 2 5
Fe’ LR TAEIRH . [ 3 (e) J2 Ti;C, QDs 7E 4
[ pH {H T B9 CHREE , 7] LLA h, H2EO6TE pH E
WHEH 6.4 2 8.4 ZHAEA RGN, B3
(£) J& Ti;C, QDs Yy 255 — AJ WL SO 3%, H7E 46

N RSN -1 -1 a2 N = P
JEREN4. 424 Lg™ em ™ JFm T AOK £ A ML A X3 2 B AR R Wi
2.44
s 200 pg/mL 1.6 <
2.04 == 150 ug/mL
_ s 100 pg/mL 12 0=4.424 Lg''cm”!
2167 = 50 pg/mL el
= — 25 pg/mL 2
g B =
o =3
§ gO.S
z E
< = y=8.37x
o <0.4 4 R*>=0.99971
0 O'V T
. T T T T T T T 0.0 T T T T
400 500 600 700 800 900 1000 1100 0.00 0.05 0.10 0.15 0.20
Wavelength/nm Conccntration/(g'L'l)
(a) ©
1.2 0.4
10 “/—\.
—~ 0.3
=0.8
=< ~
= 5
F0.6 <
£ 302
d 0.4 4 é
20.1
0.2 4 <
Fluorescence Quench 0.0 T T T T T T 0.0
6.4 6.8 7.2 7.6 8.0 84 300 400 500 600

(d)

Wavelength/nm

(®)

3 BRARH TR MR AE

Fig. 3 Carbide QDs preparation and characterization
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Tab. 1 Preparation of metals and metal compounds QDs by ultrasonic method
Size/ Absorpti
Materials Dispersants Ultrasonic Conditions Centrifugal Speed e sorption Year Ref.
nm Wavelength/nm
Sb QDs NMP 450 W/14 h 12000 r/10 min 2.3 250 ~650 2020 [20]
NMP 400 W/48 h/5 C / 4.9 200 ~ 600 2017 [21]
Bi QDs NMP 48 h +12 h(Probe sonication) 7000 r + 18000 /30 min 3 / 2020 [22]
NMP 400 W/48 h/5 C 18000 r/25 min 3.8 270 ~2000 2020 [30]
ZnTe QDs | Ethanol + Water 20 kHz/24 h / 40 / 2017 [24]
PVP + DI 100 W/10 min,500 W/9 h 8000 /20 min 3 225 ~900 2017 [31]
MoSe, QDs
NMP / / 2.7 / 2015 [32]
WSe, QDs PEG 12 h 10000 r/10 min 3.6 225 ~600 2018 [23]
8000 r/30 min
PI D: MP 4 48 h .2 300 ~ 201 2
b0 QDs N 00 W/48 h/5 C 18000 £/30 min 3 00 ~900 018 [25]
SnSe QDs NMP 100 W/8 h/20 C 7000 r/30 min 6 / 2022 [33]
400 W/24 h/23 C 2000 r/5 min 74 250 ~2500 2021 [27]
SnTe QDs IPA
400 W/24 h 2000 r/5 min 74 400 ~ 1200 2021 [26]
Mo, C QDs DI 400 W/20 h 5000 r/15 min 6 300 ~ 1100 2018 [28]
Ti; C, QDs DMSO 10 h 3500 /1 h 1.75 280 ~ 600 2019 [29]
10 h 10000 r/1 h 1.6 240 ~ 560 2020 [34]
MnO, QDs DI
10 h 10000 /1 h 2.7 250 ~400 2021 [35]
VO, QDs DMSO 3 h 12000 /10 min 3.32 290 ~ 500 2018 [36]
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Fig. 4 The laser applications of metal and metal compound QDs
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