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Figure 1 Schematic diagrams of the TCPP-CoTCPP and TCPP self-
assembled films, respectively, and AFM topographic images of TCPP
and TCPP-CoTCPP, respectively

2.2 AN LR UK S i 43 47 3 TCPP FIl TCPP-CoTCPP [ 4 2% 5 1 48 41 -1 L
m NG K of W o i 5 22RO R A
BRSSOt s 7 cre 10 OORTTERBREUE SRR B
TCPP Al TCPP-CoTCPP By 53 45 1% it 8 , 18 2 LR e '

TCPP ’ TCPP-CoTCPP
0.7
0.5
704
<03
0.2
0.1 »
nm
0.04 — . =
200 300 400 500 600 700 800
Pt /mm K /nm
(a) TCPPHYEAHN-A] WL W (b) TCPP-CoTCPPHJE4M-1] DL IO
0.6 =425 nm 0.6 ® 425 nm 1
05 ® 226 nm - 0.54 4228 nm

® 226 nm

o 0.4 1 ;‘ 0.4
& 0.3 £0.3-
g 0.2 gﬂé 0.2
= 0.1 0.1
0.0 0.0

0 5 10 15 20 0 5 10 15 20

25 JZ5
(¢) TCPPRYUEIR SH R ZHER (d) TCPP-CoTCPPHIEHE SLE3E ERE R

B2 TCPP# TCPP-CoTCPP B 4 % F& i £ b — 7T T W% U1 3¢ 1% K 3 iz
W ERESHERHXRE
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Figure 3 PL spectra of TCPP and TCPP-CoTCPP
self-assembled films, respectively
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CoTCPP self-assembled films, respectively
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Porphyrin-Based Self-Assembled Film Photo-Catalysts with Simultaneous
Selective Oxidation of Aromatic Alcohols and H,O, Generation

HUANG Changgeng, BU Donglei’
(School of Materials and Energy/Guangzhou Key Laboratory of Low-Dimensional Materials and Energy Storage
Devices, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Achieving selective oxidation of aromatic alcohols under mild conditions is a major challenge. In this work, self-
assembled films were prepared by a step-by-step approach, using meso-tetra (4-carboxyphenyl) porphine or meso-tetra (4-
carboxyphenyl) porphine cobalt(IT) ligands, zinc inorganic metal node, and 4,4’ -bipyridine linker, named TCPP and TCPP-
CoTCPP, respectively. The preparation process and assembly results of the above self-assembled films were characterized
using UV-vis spectroscopy and atomic force microscopy. The results reveal that TCPP-CoTCPP demonstrated higher photo-
generated electron-hole (e-h) separation and charge transfer efficiency than TCPP. Under aerobic conditions at room
temperature, the TCPP-CoTCPP exhibited excellent simultaneous photocatalytic selective oxidation of aromatic alcohol and
H,0O, generation. Under the optimized reaction conditions, the H,O, evolution of TCPP was 47. 23 mmol, and the selectivity
of oxidation of aromatic alcohols to aromatic aldehydes was 48.4%. By regulating the organic ligand of the self-assembled
membrane, the H,;O, evolution of TCPP-CoTCPP was increased to 68.73 mmol, and the selectivity of oxidation of aromatic
alcohol to aromatic aldehyde was improved to 84.2%.

Keywords:self-assembled film;aromatic alcohol;porphyrin;photocatalysis;selective oxidation
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