55 41 55 2 o owm L T Vol.41, No.2
2024 4 2 A FINE CHEMICALS Feb. 2024

LSS ERERA
R[4 Al-PMOFS/CAZnS Bl & &
RELEHEEN
Bl 5L R &L B B ATH, pEm"

(1. PEILIRE K2 Mo fb T2l , ASMEE 0 THREEWESLHRE, HREESHES S TR
WA E, Hr 2 730070; 2. FEREGRIEZ K2 MY R, P PiEE 850000 )

7

FE: L 5,10,1520-(4-FRFEAEFLINK (TCPP ) H1 AICL6H,0 J9Jikt, RAKHGES R T BA ST 5 ARG Y
ek IE 4 IR A HIHESEIL A ( AI-PMOFs ), #RJ5 3 i HUT3E et CdZnS GKBRIITFITE AI-PMOFs #4% 1, %
BT FLETHE fh B9 R4S Al-PMOFs/CdZnS, FIf SEM. XPS. FTIR K UV-Vis X P47 T FAF . BIw
FHF AT AR FF AR R R, ST TG R BHLEE . 455360, Al-PMOFs/CdZnS HEA AL
e B R E M, FIR T, LA NN-THEPEERER], Sr OB 7 s, R & A A AL
FAE T N-F3E-1-28 550 e ( BPMI ), A H IE 195 AR 1T 35 97%, BPMI A £EER 99% ., AI-PMOFs/CdZnS
et PERE R 3R = E BT B T A-PMOFs 5 CdZnS ZIMIJE AL T % Z-scheme 554 , f2i/F T Al-PMOFs #i1 CdZnS
AT LR, MH T A-PMOFs/CdZnS R4 BRFHE S .

K4 : AI-PMOFs; CdZnS; FIILOGHEM; RHEINER, Smd; ffehiR

FESHES: TQ246.3; 0643.36; 0644.1 XERERIAE: A XEHS: 1003-5214 (2024) 02-0409-11

Prepar ation of heterojunction Al-PMOF<sCdZnS and
photocatalytic oxidation of benzylamine

XI Hui', YIN Xue', KANG Yan?, YANG Jing', XU Xueqing', YANG Zhiwang'"

(1. Key Laboratory of Eco-Environmental-Related Polymer Materials of Gansu Province, Key Laboratory of Eco-
Functional-Related Polymer Materials, Ministry of Education, College of Chemistry and Chemical Engineering,
Northwest Normal University, Lanzhou 730070, Gansu, China; 2. Department of Tibetan Medicine, University of Tibetan
Medicine, Lhasa 850000, Xizang, China )

Abstract: Porphyrin-based metal organic framework compound (Al-PMOFs) with cubic columnar crystal
structure was synthesized from hydrothermal reaction of 5,10,15,20-(4-carboxyphenyl) porphyrin (TCPP)
and AICl;3*6H,0. Then, heterojunction Al-PMOFs/CdZnS with good interfacial contact was obtained by
depositing CdZnS nanoparticles on the surface of AI-PMOFs cubic columns via chemical coprecipitation,
characterized by SEM, XPS, FTIR and UV-Vis adsorption spectroscopy, and analyzed on its photocatalytic
activity for the photooxidative coupling reaction of benzylamine. The results showed that AI-PMOFs/
CdZnS exhibited excellent photocatalytic activity and stability. The mechanism of photocatalytic reaction
was discussed. Benzylamine was oxidized to form n-benzyl-1-phenylmethylimine (BPMI) when
N,N-dimethylformamide (DMF) was used as solvent at room temperature, under irradiation of visible light
for 7 h. The conversion rate of benzylamine reached 97%, and the selectivity of BPMI reached 99%. The
improvement in photoactivity of Al-PMOFs/CdZnS was mainly attributed to the formation of Z-scheme
heterojunction between AI-PMOFs and CdZnS, which could promote charge transfer at the interface of
AI-PMOFs and CdZnS, and inhibit the recombination of Al-PMOFs/CdZnS surface photocarriers.
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CdZnS ¥J38 Al-PMOFs/CdZnS (1 : 3).

Bl 1 kS CdZnS (a). AI-PMOFs (b). AI-PMOFs/CdZnS (1 : 2) (¢). AI-PMOFs/CdZnS (1 : 3) (d). AI-PMOFs/CdZnS
(1:4) (e) iy SEM & J AI-PMOFs/CdZnS (1 : 3) (f) 1O, N, C. Al, Zn. Cd. S EDS LENMK (g),

Fig. 1

SEM images of CdZn$ (a), AI-PMOFs (b), AI-PMOFs/CdZnS (1 : 2) (c), AI-PMOFs/CdZnS (1 : 3) (d), Al- PMOFs/

CdZnS (1 : 4) (e) and EDS elements distribution (g) of O, N, C, Al, Zn, Cd, S in AI-PMOFs/CdZnS (1 : 3) (f)
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Fig. 2 XRD patterns of CdZnS, AlI-PMOFs and Al-PMOFs/
CdZnS
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Fig. 3 Nitrogen adsorption-desorption isotherms (a) and

pore size distribution curves (b) of AI-PMOFs,
CdZnS and Al-PMOFs/CdZnS
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Fig. 4 FTIR spectra of CdZnS, AlI-PMOFs and Al-PMOFs/
CdZnS
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Fig. 5 XPS spectra of AI-PMOFs and AI-PMOFs/CdZnS
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Fig. 6 UV-Vis absorption spectra (a) and calculated E, (b)
of CdZnS, AI-PMOFs and AI-PMOFs/CdZnS
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under different conditions
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Table 3 Mechanism investigation of photooxidative coupling
reaction of benzylamine
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Fig. 9 Electron transfer mechanism of AI-PMOFs/CdZnS and schematic diagram of mechanism of photooxidative coupling

of benzylamine
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