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Rapid in situ Crystallization and Catalytic Performance of
Cu3(BTC),-based Film on Copper Mesh
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Abstract: Cu;(BTC),-based (BTC=1, 3, 5-benzenetricarboxylic acid) metal-organic framework film was synthe-
sized on the surface of copper mesh through in situ crystallization at room temperature. In this film, Keggin-type
H;PMo;,0,4, was embedded in partial cavity of Cu;(BTC),. The film was characterized by X-Ray powder diffraction
(XRD), scanning electron microscope (SEM), Fourier transform infrared spectrometer (FT-IR). The surface of cop-
per fiber was evenly covered by the film. It can be estimated that the thickness of film is about 8§ pum. In the synthe-
sis process, the role of copper is not only a support, but also a copper source. H,O, played an important role in syn-
thesis process of membrane, and adding proper H,O, could accelerate reactive speed effectively. As a heterogeneous
catalyst, the catalytic property of the sample was tested through rhodamine B degradation. The film exhibited good
catalytic performance in the reaction of thodamine B degradation. After reaction for 100 min, the degradation de-
gree of rhodamine B reached 98%. The catalyst was reused for three times, and every time it exhibited good cata-
lytic performances during the processes.
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Fig. 1 XRD patterns of (a) simulation POMs@Cu3(BTC),
compounds, (b) PMo@Cu;(BTC), on copper mesh and (c)
simulation Cu;(BTC),
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Fig. 2 Crystal structure of PMo@Cu3(BTC),

H;PMo,,04 is represented by blue polyhedra. C, O, and Cu are repre-
sented by balls with color of off-white, red, and blue, respectively. H
and water are omitted for clarity
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Fig. 3 SEM images of (a) copper mesh, (b) copper mesh after
pretreatment, (c) copper mesh with PMo@Cu;(BTC),, and (d)
cross section of copper fiber with PMo@Cu;(BTC), film
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Fig. 4 FT-IR spectra of (a) H;PMo01,04, (b) PMo@Cu3(BTC),
and (c) Cuz(BTC), samples
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Fig. 5 SEM images of products synthesized with different amounts of H,0,
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Fig. 6 RhB degradation on different catalysts

(a) No catalyst; (b) Cu mesh; (c¢) Cuy(BTC), film; (d) Fresh PMo@Cus(BTC),
film; (e) PMo@Cus(BTC), film used for the second time; (f) PMo@
Cu;(BTC), film used for the third time
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