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Abstract  Organic-inorganic heterojunctions are formed by combining 3, 4, 9, 10-perylene tetracarboxylic
dianhydride (PTCDA) with molybdenum disulfide (MoS,) monolayer or graphene and their fluorescence properties
are studied, respectively. In the MoS, /PTCDA system, the fluorescence intensity is greatly enhanced, because the
MoS, surface promotes the epitaxial growth of PTCDA. However, in the graphene/PTCDA system, the
fluorescence intensity is obviously reduced due to the transfer transition of photo-induced electrons in the
heterojunction.
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Fig. 1 (a) Optical image of monolayered MoS; film; (b) AFM image of monolayered MoS, film; (c) optical image of
graphene; (d) SEM image of graphene; (¢) AFM image of monolayered graphene
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Fig. 2 (a) Raman spectrum of monolayered MoS, film; (b) Raman spectra of monolayered MoS,, PTCDA and
MoS, /PTCDA heterostructures; (c¢) Raman spectra of monolayered graphene, PTCDA and graphene/PTCDA heterostructures
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Fig. 3 (a)(b)(c) PL spectra of MoS,, SiO;/PTCDA and MoS,/PTCDA heterostructures with different thicknesses of
PTCDA films; (d) PL spectra of MoS,/PTCDA heterostructures with different thicknesses of PTCDA films; (e)(f)(g) PL
spectra of graphene, SiQ,/PTCDA and graphene/PTCDA heterostructures with different thicknesses of PTCDA films;
(h) PL spectra of graphene/PTCDA heterostructures with different thicknesses of PTCDA films
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Fig. 4 (a) UV-Vis absorption spectrum of PTCDA film; (b) relationship between (ahv)? and energy;
(c) UPS of PTCDA film

XF T MoS, /PTCDA KR , ZF R T AR Type 11 BB Z5H . M HE SCHR [ 28 438 , 76 25 10 fE 9k 45 #h
PR R S TR 2 RO R TR R RS R K AR X S AR B ) S N —
., W, % F MoS,/PTCDA K& I\ & Z I8 A KRR R,

Mos, PTCDA graphene PTCDA
@ ®)
EC ¢gm hene /q'\(a @
———0).7(0) . LUMO
EV
=~ HOMO
HOMO D D

5 (a) MoS,/PTCDA 5 Jii 45l (b) f1 82 4% /PTCDA 5 it 45 i Be R 45 44 75 I A

Fig. 5 Schematic diagrams of level structures for (a) MoS,/PTCDA heterojunction and (b) graphene /PTCDA heterojunction
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Fig. 6 (a) Surface topography of PTCDA film deposited on MoS, surface; (b) surface topography of PTCDA film
deposited on Si/SiO, surface; (c¢) XRD patterns of PTCDA films deposited on MoS, and Si/SiO, surfaces;
(d) XRD patterns of PTCDA films with different thicknesses deposited on MoS, surface
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Fig. 7 Surface topographies of PTCDA films deposited on Si/SiO, substrate at (a) 80 ‘C and (b) 20 C;
(¢) XRD patterns of PTCDA films deposited on Si/SiO, substrate under different temperatures; (d) PL spectra of
PTCDA films deposited on SiO,/Si substrate under different temperatures
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Fig. 8 TRPL spectra of MoS,/PTCDA and Si/SiO,/PTCDA heterojunctions
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