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Abstract: As a new type of two-dimensional material, antimonene, which was first reported in 2015, has attracted widely
attention from scientific community because of the unique optical properties, crumpled structure, large interlamellar channel
size , fast ion diffusion performance, and excellent environmental stability. Its preparation method and application has been an
international hot research topic in recent years. In practical application, the design of preparation method of high quality anti-
monene is the key to realize its unique performance. To better prepare antimonene and use its properties, in this paper, the
preparation methods for antimonene reported in recent years are introduced in detail, including mechanical stripping method ,
liquid phase stripping method, electrochemical stripping method, wet chemical method, epitaxy method, and other methods.
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Fig. 1 Vertical (a) and side (b) view of the structure of B-antimonene" ™
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Fig.2 Few-layers antimonene obtained by mechanical strippingr1 1 (a) optical image of antimonene, (b) the absorption coefficient

(‘black solid square) of antimonene as a function of incident wavelength, (c) the optical contrast as a function of incident wavelength

and the thickness of SiO, layer for antimonene

2.2 HHEMEE

VROREL 81 15 Yk i SR PR 75 10 1 B DA A 5 23 [0 1)
JLTEAE ), RIS RS T LAV SR ¢ G0y ) sl e
TS Y], A SOk 2D 99K B SR, 155
2D BpIEAKR HAERY FRBLECN 121 B IPRS A
N-F LR e (NMP ) TR AV RIVE R B 77, 76 200 W
T T R B 5~6 ho XFPTAHRE S Y 120 Ab X S8
TIEES R, KB 78. 3% Rk S X IBE EAE 10 nm LI
T, 23.3%MRE R XIUEBEFE 5 nm DUR, #Edh X373
JEREEY Y 8 nm, 1A ] ST 29 200 ~ 1000 nm (E 3a)
Gibaja %5 R E T R B 1 45 0 R0 1 SR AR 7 7
KRR R 4 1 B S I B/ /K T P 2 A0 40
b, 257 40 min J5 B0 53 B AT SRR VR EE 295 1. 74

60 6-10 nm

N/N, (100%)
s

Above 15 nm

<H>= 8+ 0.17 nm|[2]

107 g - L7 BBEMS MR, % BORAFRCBR ISR E

TEWORRI S L, XTSRS (0 Ak B 3 A ) T
FCOMEE LA RIS (o) Y AT g e, PR, ORI A AT
FEBRAEREATWONDEL A R BAT, 22 o0 Beph sl 4 47 Bk
Vi | RFFBESTOUADI A Yu SR SR B R AT BRI UL 3
RGP AERTRIE R 40 1 B9S2 N B KR SR h, A4S
WeEH 3 mg -mL" BYMHOR ., FRRAZ I HGRAE 540 W H)5
A 6 h AR FREASHOR, SRIFTE 3000 r-min' BT
B0 3 min Ji, WOBE BV, WU T RS 1 B R 2
4 nm (D RBEM . PEEOEIERDT, E,, WYX I 2
A, VR TSN RS B UL I 25 R T A% (181 3b), X
IHAT ¢ Bl A B9 5K A a-b TN A BN, R D)2
B R RS

A,y — Bulk Sb [b]

- — Antimonene
=
&
£
o
=
&
=
I
100 120 140 160 180 200

Raman shift (cm™)

3 ORI B A RO . (a) BEHLIEIRD B G0 TR A3 P (RE AR 120) 121 (b) A2 B (0 h 2 e it )

Fig. 3 Antimonene obtained by liquid phase stripping: (a) statistical thickness distribution of randomly selected few-layers antimo-

nene ( sample amounts: 120) 211 (b) Raman spectra of the few-layers antimonene'~’
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Fig. 4 Optimization strategy diagram for preparing antimonene by liquid phase stripping, including pretreatment (milling, dry ball milling

and wet ball milling) , selecting solvent and comparing ultrasonic parameters, the arrows show the best route to obtain the highest
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concentration of antimonene with fewer layersL ’
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Fig. 5 Schematic diagram of the experimental apparatus for electrochem-

ical exfoliation and synchronous halogenation of antimonene, the

thickness of monolayer antimonene is 3.7 At
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Fig. 6 High resolution X-Photoelectron spectroscopy ( XPS) of Sb 3d (overlapping with O 1s) of antimonene prepared by electrochemi-

cal stripping in Na,S0,(a) and Li,SO,(b) (23]
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Fig. 7 Atomic force microscopy ( AFM) image and corresponding height dis-

tribution of hexagonal antimonene annealed at 300 °C for 10 s by wet

chemical method'®’
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Fig. 8 TEM images of antimonene prepared by wet chemical method

o1,

(a) tetrahedron antimonene, (b) hexagonal antimonene

(¢) quasi hexahexagonal antimonene! !
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Fig. 9 Synthesis of antimonene polygons on mica substrate by epitaxy method **7 ; (a) schematic diagram of sample synthesis, (b~e) optical im-

ages of antimonene polygons with triangle, hexagon, rhombus and trapezoid, respectively; synthesis of antimonene on Ag(111) substrates

by epitaxy method'?”) . (f) preparation process diagram, (g) LEED pattern of Ag(111) substrate, (h) LEED pattern of antimonene on

Ag(111), (i) STM image of monolayer antimonene on Ag(111), illustration is the height profile of the yellow line along the platform

edge, (j) high-resolution STM image of antimonene depicted by white square in Fig. 91, showing ordered honeycomb lattice, (k) line pro-

file corresponding to the red line in Fig. 9], revealing the periodicity of the antimonene lattice (5. 01 A); (1) schematic diagram of antimo-

nene prepared by electrochemical deposition processHJ
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Fig. 10 Results of hydrogen evolution reaction electrochemical test with
antimonene as electrocatalysts!”’ ; (a) LSV curves of different
few layers of Sh-BuOH, Sb-NMP, Nafion modified glassy car-
bon electrodes and platinum; (b, ¢) CV curves after LSV test
for Sh-BuOH and Sh-NMP; (d, e) CV curves before LSV test
for Sb-BUOH and Sh-NMP
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