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Prepar ation and properties of oxygen-doped graphitic phase
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Abstract: Oxygen-doped graphite-phase carbon nitride (g-C3N4-O) modified methylaminoiodide perovskite
film (g-C;N4-O/MAPDI;) was prepared using g-C;N4-O as an interfacial modification layer to modify
ammonium methyl iodide (MAPDI;), and characterized by XPS, SEM, XRD, UV-Vis absorption spectrum
and steady-state photoluminescence spectrum (PL). The results showed that the modification of g-C;N4-O
resulted in preferential orientation of the (110) facets of g-C;N4-O/MAPbI;. Compared with those of
MAPDI;, the crystallinity increased from 75.11° to 78.62°, and the half-peak width decreased by 37.73%.
The surface of g-C;N4-O/MAPDI; was flatter, more uniformly dense, and free of pinholes. The interfacial
fluorescence lifetime of g-C;N4-O/MAPbI;was reduced by 32.52% compared with that of MAPbI;, and the
charge transport and extraction capacity significantly increased. The N atoms in g-C;N4-O bonded with the
under-coordinated Pb ions in the perovskite film, which passivated the deep energy level defects at the
interface and improved charge transport and extraction.

Key words: perovskite thin films; doping; graphitic carbon nitride; crystal orientation; defect passivation;
electron transport; functional materials
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Fig. 1 Schematic diagram of molecular structure of g-C;N,-O
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Fig. 2 XRD patterns of g-C3;N4-O and g-C3N,
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Fig. 4 High-resolution XPS spectra of g-C;N4 C 1s (a),
N 1s (b), O 1s (c)
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Fig. 5 High-resolution XPS spectra of g-C3N4-O C 1s (a),
N 1s (b), O 1s (c)
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Fig. 6 SEM images of g-C3N4 (a) and g-C;N4-O (b)
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Fig. 7 Full XPS spectra of MAPBI; (a) and g-C;N4-O/
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Fig. 8 SEM images of MAPDI; (a) and g-C3N,-O/MAPDI; (b)
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Fig. 10 Crystal face crystallinity (a) and half-peak width (b)
of MAPbI3 and g-C3N4-O/MAPbI3
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Fig. 12 PL spectra of MAPbI; and g-C;N4-O/MAPDI;
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