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Abstract

A new bis-naphthyl derivative (NPD) was firstly prepared as guest molecules and water-soluble
ammonium-carboxylate-pillar [5] arene (PA) was selected as host molecules. NPD and PA
self-assemble and encapsulate fluorescent dye Phloxine B (PHB) in water through host-guest in-
teraction to form PA-NPD-PHB nanoparticles. The optimal molar ratio for self-assembly of PA and
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NPD to generate nanoparticles is 20:3, and the critical aggregation concentration is 0.027 mM. Due
to the high overlap between the UV absorption region of the fluorescent dye PHB and the fluores-
cence emission range of PA-NPD, the fluorescence emission energy of PA-NPD can be effectively
transferred to PHB after encapsulating PHB dye, and a new type of artificial light-harvesting sys-
tem (PA-NPD-PHB) based on double naphthalene has been successfully prepared. The research
results show that the energy transfer efficiency of the system is 55%, the antenna effect is 15, and
it has good light capture performance, providing new ideas and methods for the design and de-
velopment of aqueous artificial light-harvesting systems.
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Figure 1. Bis-naphthyl-based artificial light-harvesting system
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Figure 3. 'H NMR spectrum of NPD
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Figure 4. Tyndall effect: (a) PA-NPD and (b)
PA-NPD-PHB; Fluorescence images: (c)
PA-NPD and (d) PA-NPD-PHB
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Figure 5. (a) The best molar ratio of the transmittance of PA and NPD mixture at 600 nm; (b)
The critical aggregation concentration of the transmittance of PA and NPD mixture at 700 nm
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Figure 6. DLS results: (a) PA-NPD and (b) PA-NPD-PHB; SEM results: (c) PA-NPD and (d)
PA-NPD-PHB
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Figure 7. (a) The absorption of PHB and emission of PA-NPD; (b) Energy transfer spectra
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Figure 9. (a) Emission of PA-NPD and PA-NPD-PHB; (b) Emission of PA-NPD (Ex = 365
nm) and PA-NPD-PHB (Ex = 365 nm or 520 nm)
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