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Abstract

A two-dimensional zinc metal-organic framework (Zn-MOF) can be applied in artificial
light-harvesting systems, which mimic the photosynthesis of plants to collect solar
energy. A specially structured Zn-MOF was designed using two organic ligands
(Hmpda and tib) to synthesize this material. Atomic force microscopy (AFM)
confirmed that the thickness of the material is approximately 5 nanometers. Using
ultrasonic exfoliation, Zn-MOF nanosheets with a large surface area were successfully
produced.  These nanosheets are characterized by the overlap between their
fluorescence emission spectrum and the UV-visible absorption spectrum of CMS6,
enabling a mechanism known as Forster Resonance Energy Transfer (FRET). This
mechanism allows energy to be transferred from one molecule to another, making it
highly promising for applications in artificial light-harvesting systems (ALHS).
Compared with traditional single-crystal Zn-MOFs, this novel material, CM6@Zn-
MOF(2), possesses a larger specific surface area (41 m2g), higher quantum yield
(approximately 30.56%), narrower band gap (2.87 eV), and its light absorption range
extends into the visible green region. More importantly, it exhibits excellent
photoelectric performance, such as a higher on/off current ratio (21 times) and greater
photocurrent density than pure Zn-MOF. This study introduces a new material that not
only effectively captures light energy and converts it into electricity but also lays a
theoretical foundation for future applications in optical devices and electrochemical

materials.

Keywords: Metal-Organic Frameworks (MOFs); Forster Resonance Energy Transfer
(FRET); Artificial Light-Harvesting System (ALHS); Coumarin 6; Photocurrent

Response.
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