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2 (f) A7]H =4 (Electrical conductivity) S48 2 (g-i) XPS ¥4 ((g) Mo 3d, (h) S 2p, (i)K 2p) AT}
o]

= 29 ()= A¥HEW, XRD (X-ray diffraction) ¥4 Sd) &8 ZFHFY ol&3lEglBd (molybdenum
disulfide (MoS)) T3+ el 93l 1.6 A7FA 3 A=7E HodE SdlA &8 ZFol axgoz 9
= As g 5 9l

= 29 ()E AHHEH, 1T-MoS, (MMI)2] XRD peak intensity’} H3 MoS,o} w3}

=
WA deHoz welgs &dd 4 9lar, (002)¥ peake] blue shi

T 29 (ME AHEY, @ FA4E Fsto] 1149 ZWA Az Fxo] 7]Ag S-Mo-Se] & W s B=
(J1, Jo, Jy peak)7b LFEFUB] | 240 cm @ %-i29] K-S out-of-plane HW ~E% peakd Fa 2EAozol 4

W 0 2F A4 =3RS FAT 5 Uk,

=

o

= 29 ()& AR, PL (Photoluminescence) 45 §3lo] WH=AA 20-MoS,= 338t #olo A58t 1.87
eVolA peaks YEN= ¥HE 54 1T-MoS, MDD & W& st A= ste] 338t Hol7t Al S 81
T .

E 29 (HE AHrd, A7) Ax: 4SS E3t9] 1T-MoS, (MMI) (8,723 S m )/] A7) AE=E7F 2H-MoS,
(26.5 S m ol H&| @A LS AT 5 9

%= 29 (g), (h) 2 (i)= A EH, XPS (X-ray photoelectron spectroscopy) 418 E3 1T-MoS, (MMI)<]
XPS peak®] 2H-MoS,ol H|&]A down-shiftE RS It on], o= Z-Fol 23] Mo d orbital®] ZA7F A

A3 29 w2 H2Zn] G (Fermi level)9 o]Fo] 7103k Ho|t}. 3 XPS peak 9 EAS E3ld]
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92.3%9] =& A £ 2 1T-MoS,7t FHES ey, XPS K 2p peak #41& Ealo] 253 o o] LA4%S
gole 4= 9lit}.
=3, 2 Ewel o AAjdel] web, MMI e S A Ade e Zle® ) 1T0S, (MDD 9F 21-1S,9

(a) 2wk, (b) W-Vis-NIR % (c) XPS W 4f EXZAz}olar, 1T-MoSe, (MMI)<} 2H-MoSe,o] (d) #Fwk, (e) UV-
Vis-NIR 2 (f) XPS Mo 3d 4] Azfola, 1T-WSe, MMI)<} 2H-WSe, o] (g) kvt, (h) UV-Vis-NIR 2 (i) XPS
W Af A2 d}olth,

= 38 AvEd, &5 245 AY FAS 9= =F7 TMDs¢l o)338 ~8 (tungsten disulfide (WS,)), o]
Huol=3=2] B el (molybdnum diselenide (MoSe;))d} o] Al vfo] =3} ~8l (tungsten diselenide (WSe;))ol
Agsto] ® Rle] F4A4S FAsdt. 1T-WS, (MMI), 1T-MoSe, (MMI), 1T-WSe, (MMI)<] Raman #2jojA] 1T
gk S-S, Se-Mo-Se % Se-W-Se¢] & W3 XF E= (Jy, Jo, J; peak)7} #HEH

ox
1o
)
2
)
i
Y
-
N
2
72

o B FEAoRe] AMEE Y Aok, waE, IS, MDD Shwk T T 240 em | it K-
S out-of-plane W A~E A peakd F3 ZF UA =& Flic).

% 39 (b)), () ¥ (WE AHEHM, UW-Vis-NIR #4& F38 w=A4d 2H-WS,, 2H-MoSe;, 2H-WSe.= 242} 630
nm, 520 nme} 802 nm, 689 nm L 760 nm, 569 nmellA HA} o]7] peake] YERIE wbH | OIT-WS, (MMI), 1T-
MoSe, (MMI), 1T-WSe, (MMI)&= #¥H peako] UEIUYA] &8-S T34 5549 dwisiyt &dr. =g, XPS
EA oA 1T-WS, (MMI), 1T-MoSe; (MMI), 1T-WSe, (MMI)S] XPS peak®] 2H-WS,, 2H-MoSes;, 2H-WSe,oll #H]&|A
down-shift& Holm ol= Zr-gol| 23] W £9 Mo d orbitalel A&7} AHA L 2o W& H=2w] gl o]z
7118k AR WS, , MoSes, WSexol w409 AWsr}t 7hsdhs vEbditt,

E= 39 (o), (f) # ()& HHEH, XPS peak ¥ 4] Z3lo] 1T-WS, (MMI), 1T-MoSe; (MMI), 1T-WSe,
(MMD7F Z+2F 91.8%, 89.9%<} 90.4%9] %S A== FAES FAT & Q).

tio

ii) 93 7 B4& 3% 1T-TMDs (MMI) A=} A[Z43t 2 Fefst &4

94 FE BHE BF 1-D0s OND A4 Azst 3PSt B4 ANSRGE, 1 ARE ® 4o

T4, 2 ool o AAoe] wak, 1T-MoS, (MMI)e] (a) HRTEM o]w]A], (b) 1T A @< & o=, (¢)
27 4] & ojmA], (d) 1T % 2H AFe] ¥x} wl<gd, (e) STEM-EDS g+ 93, (f) SAED 3|& o]mx] A
(g) STEM-EDS W3 ~#Ex 2 9% WS TES ekl Ao,

E 49 (a)E A¥HE™, 1T-MeS, (MDY ez EAHLS HRTEM (high resolution transmission electron
microscopy)& &8t £4 & 4= glom, XPS &4} vpTEAR 90% o] Fe] 1T & W&S 7HE& 292 5 3
o},

= 49 (b), () ¥ (DHE HFHEHE, g
prismatic) ©]v] A & YUz} vjd FA& F

H 1T% (metallic, octahedral)®} 2H% (semiconducting, trigonal
sto] E&4 AXRY Arlels FuFgHgoz 1% 4 .

= 49 (e)E A XY, STEM-EDS (scanning transmission electron microscopy—energy dispersive X-ray

spectroscopy) #A1S Edto] A7 FAE 1T-MoS, MDD E Mo, S, K AEEo] =7 & BxHo] 9&s el
8 2= 9t}

T 49 (f) 2 (& %E‘ﬂ SAED (selected area electron diffraction) ¥ &£4& 53] &8 Z4F 44
Hol| o)) A A glo] ZAAlC]l ¥& 1T-MoS, MMD)7F &E¥¥om wejgS geled 4= glar, STEM-EDS
W ~HEHS FIAE Mo, S, K HAe] EAE FQletgion K dxe] =g o] 15,5748 &1
ATt

ii) 1T-TMDs (MMI)<] <84 4

IT-TMDs (MMD) 9] At 245 Ao, 71 43 5 WA & 8ol YEFSITE.
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o5, B O] o AAjdoel whet, 1T-MoS, (MID)e] &ebdd &4 ZA3s vehd Ze=, (a-b) E48 &
Lo upE 1T-MoS; (MMI)e] XPS 41, Mo 3d (a), K 2p (b); (¢) EAg 2= W& 1T ¥ 2049 g &
I 2; (d) 1T-MoS, (MMI)S] TGA 2 DSC; (e-f) €2 X wWE Raman (e); UV-Vis-NIR (f) ¥4, H (g
dlol A (1-mW 532-nm) A} A5 1T-MoS; (MMI) &gt £ Ao},

il

.

[H
it

ehl

T 62, ool A AAlde] wheh, 1T-MoS, MDE] EA 2] 2%kd me ZF 42 s e

=
12
o,
o
N

o

=59 % 68 AHEE, 1T-MoS; (M= 300 T €4]d o]Fox 74.7%2] 1T4S FAIsls =2

A (%59 (a). 1T HEE} ZF AAe] Wdgo] nlelshs &8 1149 M43 K datel 7193s F
7Vesltd (= 59 (b), (¢) ¥ %= 6). TGA (Thermogravimetric analysis)s 400 CT7Z7FA] 1T-MoS, (MMI)e] <
3 (pyrolysis) ¥F&o] 91&S HolFm, DSC (differential scanning calorimetry)&AloA] UG 350 C H
9] WY (exothermic) peake 1T7FolA 200z A¥slrl A=Y LSS Vel (& 52 (d)). 300 CTY
AH ] o]Fol = 1149 FAA Az Fxol 7]91E S-Mo-Se) & W FF B= (Jy, Jo, Js peak) 7} HAI=H,

d

240 cm @ Fe] K-S out-of-plane ™ AE# A peak® 3 FXHTt (= 59 (e)). UW-Vis-NIR #A41& E3)A
T 300 T EAHYAE BFeta a54S FAEE AL HAd 4 Avh (= 59 (). 1T-MoS; (MMD) &= 1-mW

Brelal 114 2HA ARE SARS Bl BARH w§ S5 @)

H

532-nm # o] Al A 10&7F FA}el
HOHE 59 (g)).

T 78, B odgol A AAdo] wak, 1T-MoS, (MMI)] t7] 7oA 300¥ =F o]% < (a) HRTEM ©]v]A],
(b) 1T4 9 g olnx], (¢) 204 94 Fdf o= S vepd Aolt},

=82, & el d e wel, 1T-MoS, MD)e] w7l #7dolA 3009 =% |9 (a) =t, (b) UV-

il
f
:?ga

T 79 % 88 AHEHE, 1T-NoS, M) ti7]zolA 27|zF 4942 HRTEM, =}, UV-Vis-NIR &4

U S IFE IT-TMDE A7 f1g destr a340 A= HE AT 5 Jor, A7) Axz=wie,
= ZEFo] ol MY Aol o]
2 A9 (intercalates)¥ o], MoS, 7]
(basal plane)ollX Ax} Fo] RHERAN 7]5s 28T 4 o, ZAFo=z H 1IT-4+% > 90 %)
X 2= J
-

[e)
ATk, AAE 1T-MoS, MMD)E K-S o] Agto = <la] 943k &3,

A, A7 A A S BT AR HES JAEt 1T A ANUAE AaAY. =3, =2 A
7] AEA, AL D A kg o g 1T-MoS, (MM E oldo] Bug Whio = A 1T-MoS, Btk =& HER A
S g2 REAAS e, &% ¢HFAC IT-TMDE 457 98 AR WS Alad 4+ 9.
oGy} o] AAjeEo] HF g HAAldel L o) AEEAort, sE TEwokel A S A Tt
A g7 ZAREY vt 4 9 Wyl shEsith. dE Bof, AWdE VEEe AWdE Wy o
E SHME FIHAY, 2/EE AWE FALAE] Add Wy & ez 243 e 2gEHAY, gE
TALA B o=l oste] A HAY Xy ete Ade Ayt @dd ¢ o, agEE ) gE 49
5, s AAdE 2 EFATHEY #53 AEE F&dte ESAHTRHYY W &3
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