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Fig. 1. Metal, MoS,, metal/MoS, SERS substrate.
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Fig. 3. (a) SERS detection of R6G by Au rectangular array SERS substratel?”; (b) SERS detection of 4-MBA by Au nanoparticles

and nanoring array substrates).
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Fig. 4. (a) Flow chart and SERS spectra of single-layer MoS, substrate for detecting R6GP; (b) SERS detection of 4-mer-

captopyridine by single-layer MoS, substratel®”.
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Fig. 7. (a) Reinforced Raman intensity ratio of Au/MoS,, Ag/MoS, composite substrate with reel profile*; (b) SERS detection of

R6G by Cu/MoS, composite substrate and Cu substratel*.
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BF IR | SR A SR R AR 15 BIR RDE 3
) MoS, JEJiE. Shibl#) LIK L1457 MoS, 4K
FEFEJERIE X Rh6G #£17 T SERS Kzl 5 Fei 55 1)
KK AL & MoS, 1T 54, UIHSA SERS i
RLENXT CV EA ARG

3.1.2 AR R FHE

AR 3 3R 2 R FH — PR R A 26t A i
5 e A AR RE MoS,, HE i BIR8 g Ry 1A 4

Ar A .

=

(NH,MoS;
membrane

{\‘ 4 44 ;
w\ DiP-CDaﬁnN -"/,._.,/ " . \
B '/" ecomposing '

Pyramid-Si

W& 71, ik MoS, 43F J2 8] () 55 v 78 L 5347 7
TR B R 2 1 H Y, BEE T2 ARG, mnso
Af R B F /0 H E A MoS, . Yan 45 10
WML 7 340 8 75 il £ 1) MoS, 1 B E 4TS Rl iR
FERPEER, DCRIREE N 425 °C 15, MoS, ¥} SERS
HIREA RAERGUE, X R6G 43 F M e AR IR
FER] 3K 108 mol-L 1.
3.1.3 RFAMRME

b 2E AR UTRR I I AT IR AR R RS N &
Az Ak 2 RO, DT K 2B 0 AR e OIS 2% T
Qiu %5 17 F AL F S A VTRIATE & FIEIE Si dliE
AR MoS, i, I 54 KA Si &K By
MoS, HiEAH H, N 4 FHETE MoS, ik H &
JA SR SERS TERE (K 8).

Thermally

MoS -pyramid Si

B8 A2 SARTTRR B 45 19 4 T HE B MoS, WK SERS B 147
Fig. 8. Pyramid-shaped MoS, film SERS substrate prepared by chemical vapor deposition!*7.
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PR JFTE R SAERIESE. 55— NGOk 2
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FHEAT BN T & 7, — s s Ok
2, BT AR AE

3.2.1 wiFk
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#E47 SERS £, 60 d J5 BLIELIE XS CV 43 T4
A RIAFIERACR, IS e s 4 P ARAS T T X
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g hm o as -‘..:ﬂ
e e S AN e e s

TE—E AU USRI R 38 S50, S bk T R 4R
B RIS ARTE A R A2, rT g gk
(] ) A sl PR L, (142 )R /MoS, Z A 45H3k4%
PS5 AR . Liang L Au/MoS, 4 KIEE &
SEF R BERY, MoS, I Au 99K TR fhFf, 18
HFFANFAERIESERT Ag/MoS, HKIER &
SERS #Ji§, 3% 4-MPH #47 SERS #:111.
3.24 EFRAZHEK

EBL 2R A MBI AR (TR 7k | WiE
TS 55 ) W 4 3 e A DG P ol e F I BT ARl
ZJ5 AT ICZR 1T, e 38 4 1 B BARAE AT IR kA5
A%, FIFH EBL HAR, B98N RUESELL MoS,
WEREAVE AL I, il & Hh 2 08 30 1 4 im0 K [ 57
(11 9), WnengsRIRES] , FEIERES] 149 [RAE R 4 51) O
2. Lee % P g1t EBL 78 #LJZ MoS, w5t I il &
T Ag G5 FES, SRR E A 450 SERS £
BT IR — Ag S5 LT K BL— MoS, #UiE, I
AT AR Ag AZE S MoS, 22 8] AR A o B AR
(ECRERTNE

nnnnn - N
Ld B L S R S

(a)B) Au %EIE /MoS, & & SERS i 9 (b) Ml Au 72 /MoS, B &

Fig. 9. Au bow tie/MoS, composite SERS substrate prepared by electron beam lithography(a)P!l, Au rectangular/MoS, composite

SERS substrate prepared by electron beam lithography(b)*! and Au disc/MoS, composite SERS substrate prepared by electron

beam lithography (c)!5.
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FBER S S AR, 53 A5 i )it e, FLRE S

SHGL TR B IPRE = A AN Bk f AR 5y B 1Y
T, AN, EBL 45 SERS i 58 42 44 M 45
1o I AR L & e a2 3 T BRI AEFIE 42 I8 /MoS,
FLRE G ILCHT, AT A G AT AR T 58 N 25 e H A
A .

4  MoS, # SERS #J& #y 5I [

H i F 48 /MoS, & & SERS ALK 5T
EHIG—RILFH R, NS =GR R T
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UINF, S O SO . TR AR
AR A P2, e ] SERS £ AR
PRI Xu 55 P23 o S AR A L T 4
FHIE Au-Ag/MoS, & A SERS 3K, LI 17 X)
R B — B UM I R e R B (181 10); Liang
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REE & i

8.0

1069

6.0 E==10"¢

401 —1071°

Intensity/103 arb. units

20 e
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Raman shift/cm=1

E 10 4 FEIE Au-Ag/MoS, & & SERS %L K Il = 5
e

Fig. 10. Detection of melamine by pyramidal Au-Ag/MoS,
composite SERS substrate. 2.

42 HEYEZFE
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IR TR, BER RIS TRA R, 21 H Fir
N Ak, AR A Y R 22 07 1Y 1 R A AN T 1]
(1) KD A= 85T WA R S 254 (2) BEoviz il S B
FRER. Jin 55 B4 )45 T Au/MoS, G4 KELE,

W H S5 FRIC B E A DNA A48 4, i SERS #
AP I BA X DNA B R K517
HRIM; Shib i3 LI Ag/MoS, A KAE = A LEFIVE N
SERS HEJi LA I HH A4 I 9 i 2 i IBAT &R
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4.3 IRERD

B2 Tl (TR % 8 /KI5 e I B H 46 ™
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T — B A R R A AR o A, ARG e [ 3 | G
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AR, 1 SERS R H: R AR | R I
1Z, W TRCH AT ER B R 4 B R (TLC-
SERS %) SCELRBYR ARSI, Zhao 55 59 78 3D 3%
Y FA T Au/MoS, Ak EAFEE (18 11),
JF LA /E 5 SERS 2 % X K i CV 48 F I
TB 43 FEA T bR 1C i 16 R AR S G50Rm Bl s
GY B, TERTIN K PR S Y Ty AT R A e

B 11 Au/MoS, ff Jg SERS % JiE & M 7k v 43 25 i i
CV Fl TB 43 15
Fig. 11. Au/MoS, as SERS substrate for the detection of

CV and TB molecules isolated from waterl!,
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Abstract

Surface-enhanced Raman scattering is an ultra-sensitive molecular detection technology, and the
exploration of its mechanism and the improvement of sensitivity, uniformity and stability have always been
significant challenge to researchers. In this paper, the development of surface-enhanced Raman scattering
mechanism and its research progress, and thus review the mechanism, research status and existing problems of
single metal substrate, molybdenum disulfide substrate and metal/molybdenum disulfide composite substrate
are summarized; The preparation method of the molybdenum disulfide substrate including
hydrothermal/solvothermal method, micromechanical peeling method, chemical meteorological deposition
method, and preparation method of metal/molybdenum disulfide composite substrate are briefly introduced, in
which the electrochemical method, thermal reduction method, seed-mediated growth method, and electron beam
lithography method are covered, and the advantages and disadvantages of the above preparation methods are
evaluated; The research progress of the applications of molybdenum disulfide and its metal composite substrates
in food testing, biomedicine, environmental pollution monitoring, etc. are briefly overviewed The surface-
enhanced Raman scattering study is extended to other transition metal binary compounds and their metal
composite structures. Therefore, the metal/molybdenum disulfide composite substrate expands the types of
surface-enhanced Raman scattering substrates, thereby making up for the deficiency of low reproducibility, poor
stability, and weak adsorption. Moreover, it has the advantages of fluorescence quenching effect, high
sensitivity, wide detection range, and it can be combined with on-site rapid separation technology, and thus has
widespread application prospects. Finally, the shortcomings of surface-enhanced Raman scattering technology

and prospects for its development are also pointed out.

Keywords: surface-enhanced Raman scattering, metal /MoS, nanocomposite structure, application, review
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