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Abstract

In recent years, semiconducting two-dimensional transition metal dichalcogenides have been
concerned for their potential applications in the semiconductor industry. In this paper, the
hexagonal and rhomboic MoSz/Mo0: mixed structures were prepared by chemical vapor deposition
method using MoO3; powder and S powder as precursors. First, the morphology of samples was
observed by optical microscopy and SEM, and then the composition of samples was determined by
XPS and EDS. Finally, the MoS;/Mo00; mixed structures of samples we prepared was confirmed by
the Raman spectra. At the same time, we tried to explore the growth mechanisms of the mixed
structure by comparative experiments.
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YRR R R AL A )(2D-TMDCs) 2 — Rl AL 2 SRR RL, T IR S5 A BRI S f i
HEEFIMAR G H . HUBG DL 2 H T2 S BRI, TEIE SR T e R SR #0 R [1] [2]. 4
MoS, 22X M B BRI, b R)Z ] MoS, 2 — M BT IR 3R (1.8 eV) [3], X —HrtE i HAEYH
KH TR P28 B TR R AT [4]-[9]. H 5T A2 28R S ¥ F1 MoOs Fi AR 1 A i Bk 4k
I CVD 2 R4 b ) % H 0 o A A 0 R MoS, AR, 1TV il MoS, 1R E P24 MoO,, EABARK)
P, BRI RS, BRI R BRI LR T AR S e 1, (L AEAR A . A7), Wb
A mVERE RO e Li B 7 e A 5 T B A U2 [10] [14] [12] [13] [14]. AHMERE S, H MoS, fil
MoO, ¥R & /2 M A B ) fE RS T 5t A SCIRATEIE CVD ik B 4% 1 7S Al Y i 1
MoS,/MoO, & 2451, FI 622 B A SEM #il 7 A TS, @i XPS. EDS #1 Raman 1%l
AT TR I MR . FRATE S Z IR & 2 S M AR K HLEEEAT T BT iR 5T
2. KI§
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Figure 1. Schematic illustration of the MoS,/MoO, mixed structure using CVD
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N1 RGBT B & R AR DG 5 A4 (Olympus, BX51), X 44260 HiF BE 1% (XPS, Thermo
escalab 250X1), F74# BT {2 85 A BE 151 (SEMI/EDS, Hitachi S-4800; acceleration voltage of 3 kV - 5 kV),
LA [ 3 Raman Y1 4% (Horiba, Lab RAM HR-800 with a 514 nm laser) % B i (I ISR . 4190 Fn &5 #y 2
HEAT RALE
3. XWHERS5 7

K] 2(a)~(b) A EE Mo 5T FIAE 5 15625 G SEM T30 8]« IRE S IR ' 27 S il G b T DA
W VU T B AR RIS, 1K N AZAEAE i R B A R R o [FIB R IAT i T B A 2R ik,
X B AR L% e R IRAL Y MoO; Btk S G4 BE AT SEM B3 B IX 26 JU i T 3 v F 1
MoS, HELLEIS 5T B 2(c). [E 2(d)FTE] 2(e) 518 Mo O F S =HMt & 1) XPS Beil. A%, Mo
() B e Ll 3d B v E . Wil 2(0) s, i A RATK I, 1E 232.4 eV F1229.3 eV AA PN EE
&I, 3% BT Mo 3d3/2 5 Mo 3d5/2 FLiE fIRE &I, X5 MoS, # Mo JE- T BE R IEFF & [15]. [FIFE,
£ 232.9 eV 5 230.4 eV AbH A RERIE, 705X T Mo 3d3/2 5 Mo 3d5/2 #UIE ) REEIE, 5 MoO,
Mo J5 T HIRERIE—E[16]. B T LRRE G2 Ab, FATRIUEA /A Ge =g, BT A T 235.4
eV 5 232.8 eV 4, %R MoO; ) Mo 3d3/2 5 Mo 3d5/2 HLE [IRE R IE, X5 MoO; i Mo J& 1 it Tk
R, EIEER A MoOs 7E7E. IEAh, 14 2(c)r 226.5 eV ALHAERIEXT S 25 BB HIREEIE, i
BIRES P& S JUER[L7]. EE 2(e)4A I S JLE M XPS feilih, WEEFIFE 162.2 eV fil 163.2 eV b H B
ANRERIE, BT AR S 2p3/2 F1'S 2pl/2 HUE R HEPUENEL, 5 MoS, 1 S T HIRERIERF &
[17]. FE 2(d)%HR O JeE A XPS Reily, e & KM, 7E 532.7 eV, 530.3 eV A1 531.1 eV ALA7EFE=
ANgEE %, Horh 530.3 eV 1 531.1 eV AU 4351128 MoO, Al MoO; 1 O JE & IEA7[18], TifiT 532.7 eV
(R oF 7 T4 JEE H SO, 1) Si-O 4. dl i Xt Mo. O Fll S =Fhoc R 1 XPS REW /04, T THI25 0 5E i ) 4%
FIFE TN MoS,/MoO, TR A JZ
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Figure 2. (a, b) Optical and SEM images of rhomboic samples; (c, d, ) XPS spectra of Mo, O, S of the samples
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FERESHEAT 7 Raman Gl (PUANEE S 20 30kR 1. 20 3 A1 4). & 3 A PU/MRE AL D' 24 5 Raman
Y. 3BT Raman YEiEFRATT AR, WUASEE S T ER T 4E 520 cm ™t Abxd BifY Si g4k, #£ 380 cm AT 405 cm ™
B2 h BT WY A Raman RHEWE, EAT123 XTI MoS, () B), (T ARSI ) AN Ayg (TISMEZE ) P
P sQ RO RFAE U I 57, IXUEBA T BE B R A7AE MoS, [19] [20]. BRith, FRATTIE N 5 3 22 00 5 55/ I 1
EATHIER 73 H467 T 346 cm™. 363 cm™'. 460 cm™'. 496 cm™'. 571 cm Al 744 cm T fTIT, X BLARAE 0K
IR FF & AR S R B MoO, [ Raman FfElg, GEBH 7 FRATHIFE 5t AE4E MoO, [21]. A )L, Raman
ML R XPS MHALE R —5, XA/ UER T 3RATH 4 H UL TEFE 8 MoS,/MoO, TR A JZ 451 .
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Figure 3. Optical images and Raman spectra of four rhomboic samples with different sizes and colors
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Figure 4. SEM images and EDS spectra of hexagonal samples
4. NI KSR SEM F5REFA EDS REIE

DOI: 10.12677/cmp.2019.82005 36 EEREYH R


https://doi.org/10.12677/cmp.2019.82005

XEInZE &

AT I B =ASAN R RS AR [ 78 TR S (G0 il ARi 9 1. 2 F 3)i#E4T 1 Raman SEiEMI, 4
K 5 fion, H BN Bk BURE AL 2 % . ilid Raman Jei & B, 7E 380 cm ! A1 405 cm i =4
FESETH LT B ) Raman IR, B A48 HI0 R MoS, ¥ )y, (T HRBIIE) I Ayg (IH1 SR SDIER) H
PR QR RS, SXAER] T 7S ITERE il R A7AE MoS, [19] [20]. BRit, FRATTEWEER) AN 3 T 555 HIRFHE
W, AT ATy 345 em ™ty 361 cm ™. 457 cmt. 495 cmt. 568 cm Al 743 cm [T, X dbhh
TEVERF & B R R 1) MoO, 1) Raman FAiEVE, 1 GIE B 73X P S TR S IS A7 1E MoO, [21]. 454 EDS
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Figure 5. Optical images and Raman spectra of three hexagon samples with different sizes and colors
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B 24 30 o0 XIR FE IR 3 500°C R,  FFaEH n#Aas B 10°C/min [ In#GE R S #pn# 4 200°C, 1
HEARKFMEAZBWELT, Hl&E T s, 3 SEM Bg s 6(a)fin. WEHRTLLEH, 78
G4 46 B = R T . 1 6(b) A Pl 6(a) Foxt 9 = A TR 9 Raman Dt it Raman i,
TATVR IS T 1E 520 cm™ b A5 4 7 (1) Si W41, 78 384.8 cm ™ F11405 em ™ 41 H 3L T BH 5 ) Raman FAiF I,
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Figure 6. (a) SEM images of triangular samples; (b) Raman spectra of a triangular sample in SEM images
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MoOs(g), 1M S 78R, HIFIRATH LG 2 78 Bl X U AT 1, e IR AN N AR O X S A7 7R B
KERERLE, 53 MoO5y(g) 5651k 9 MoO,(g) [22]. LI 7EFE B Mo J5H6E KT MR, T S WkER
i, & MoOy(g) M Redidt— L aif, HEMPIARIER R EIHEREETE MoO, ik, BE& S AW —2
AN, S(9)5URAERE _EI MoO, 3R 2 M AL MoS,, &L T VUL L] MoS,/Mo0, iR & )2 . T
FEFEUE Mo Y5 A IR A L S() iR ARG Bt , S 8UE MoO, BLERIKFEIRT, #4053 MoO, 554 S(g)
SN R MoS, B RIEFITAR, ST T 75T MoS) /MO, 5 2. H—H MoS, = fi & 7E 1%
A XA B 500°CHE, TFAEXT S Ky I &4 Rl &) AT I, #£ MoOg ¥y RIFARZE KIS, S H F.
CaTFR7A R, R ATEENH BB S 2R, FEZE KN MoOy(g)# 7 /rfitl, M2 H— MoS,
AW, T, SIRELLK Mo JRT5 S R EL I AR R E MoS, TESUFI A KL EEH &, X
5 R 5T 45 SR — 2 23] [24] [25].

F b, A RIL, 1R MoS, LS AL FE . S 5 MoO; 1 ) B ik F T = AN J R 3
TR, MNI RN ITIER AR [26]. £ S ARAREN T, S5 MoO, i S e a LA T #E (D) &os, W
] MoOs(Q) B 78 Biift . X5 B AT 4% B — 4140 i MoS, A A KAHLH— 5. T7E S A7 LB T,
S 5 MoO; (11 RS 73 NP AN IR, X R4k 2% 77 2 30(2) FI(3) [26] XA RN FR AR U EDIE T AT 12 o
FEH M0S,/M0O, IR & JZ G T NLEE . eah, 78 kbRl Kot R, b i AR Ko R Bk T 2
HAE, X 4E MoS,, "B TS AN ] 3 % 2 vt i A %6 e sz [24] o Horb 5 DL e s 132
LR 45K FE Mo B 15 T (Mo-zz) Fll S 4516 T (S-22) & i [25] « ZEARIA] ) Mo JE-T- A1 S JE -1 I Eb ] 2644 F , Mo-zz
N S-zz Zeviiy (AR KR AR [24], BHTIXANE R, S B MoOs ¥ 7K [F] B 28 A B 753 21 (R o = TR T3,
AR 0 XIGAF] 750°C 4%t S ¥y AT In# BE Mo J5EGE AT _EASBIMR NIIIE B S RIRE S, TiEE
Mo VR I A i 1453 B DY AT TSR i A2 DR 56 DR ) MoO, A DY .

75+2M00, —> 2MoS, +350, 1)
1 1

MOO3+ES—) MOOZ+ESOZ (2)

MoO, +35 — MoS, +S0, @3)

4, &Eig

AT CVD VEHI % T /NI TE R UL ) MoS,/MoO, 1R & )2 . FIRIE2: B, SEM FAE Tkt
AIES, JREE XPS. EDS WAV E T AN MoSy/Mo0, IR &2, fJaiEid Raman Ykt —4
e 1 4% HBORE A MoS/MoO, IR & 2451 . il Xt thsizit, AR S K5 MoOs ¥y K Rl 28 k&
i, AT R R0 = AT MoS, K. 124 MoOs ¥y K Je T S M 28 kI, TEFE Mo JRRIT 4t k-
BRI M0oS,/M0oO, 1A )2, TEFE Mo JRHZE i 41 i E13 FIVUIA 1) MoS,/MoO, IR 245K . i Ff
TR 2 G5 M6 B o LA B A B84 THT P I FH O 75 230 — 25 O 7T

& H
[ 5% F AR R JE 42(91545122) ;s i S e SR AR BHIF M 45 9% & T %5 42 (0B2016084) ;Y e i A S AR
V5% 3 1 % 4 (JB2015RCY03) % Bh 10 H .
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