Hans Journal of Nanotechnology #9kK$iK, 2023, 13(2), 51-58 Hans )0
Published Online May 2023 in Hans. https://www.hanspub.org/journal/nat
https://doi.org/10.12677/nat.2023.132005

— B TR i R E0HTH

ENAT, MK, I, BB, AEW, HE, ISR
B AL T 2B, YT 25 i

Weks . 20234F3H31H; #HBER: 20234F5H5H; &AAHM: 20234F5H 16H

H E

AL E AR T — R B 2- R B R EERAT A Y (HPAE AR A T, BT 5KBHER[5155 B (WPS5)
EERMER, EKFERBLTHFEAEWPSSHPA, B9 TFEAE— B HERRWP5SHPAGKRL
F, R FERES 19101 (SR101)BHTEEREBWP55HPA-SR10140KKF. HTWP5oHPA
FRERFXIEESRIOLENBRRERES, EEHSRI01)5, RIIWH T —FFH B KM
WP55HPA-SR101 A T IRIE R . [EERERKR, WP55HPA-SR101KREBEBME N48.4%, K&
MMCAT7.8, TEAKMATIHHRRGH EEBENSANE.

XKiEid
ANIOGR, EREEH, BoT4HE, RERY, RGN

The Fabrication of a Novel Aqueous Artificial
Light-Harvesting System

Menghang Li, Yaxin Zou, Jiali Wang, Xiaoyan Fan, Jinli Zhu, Yanfeng Tang, Guangping Sun*

School of Chemistry and Chemical Engineering, Nantong University, Nantong Jiangsu

Received: Mar. 31%, 2023; accepted: May 5", 2023; published: May 16", 2023

Abstract

A novel salicylideneaniline derivative (HPA) was initially synthesized as guest molecules. After
host-guest interaction with water-soluble pillar [5] arene (WP5), the formed WP55HPA supramo-
lecular amphiphile further assembled into nanoparticles and sulforhodamine 101 (SR101) could
be encapsulated to fabricate WP55HPA-SR101 nanoparticles. Because the emission region of
WP55HPA covers well with the UV-Vis absorption of SR101, a significant artificial light-harvesting
process could take place in WP55HPA-SR101 nanoparticles, which perform the energy transfer
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efficiency of 48.4% and the antenna effect of 7.8, suggesting potential applications in aqueous ar-
tificial light-harvesting systems.
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Figure 1. Aqueous artificial light-harvesting system
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Figure 3. 'H NMR of compound HPA
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Figure 4. 3C NMR of compound HPA
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Figure 5. Tyndall effect of (a) HPA; (b) WP5>HPA; and (c) WP55HPA-SR101; Fluorescence photos of (d) HPA; (e)
WP55HPA; and (f) WP55HPA-SR101
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Figure 6. (a) The transmittance of WP5 and HPA mixture; and (b) The transmittance of mixture at 550 nm
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Figure 7. (a) The transmittance of WP5 and HPA mixture ([HPA] = 0.01 mM~0.10 mM); and (b) The transmittance of
mixture at 550 nm
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Figure 8. DLS of (a) WP55HPA and (b) WP55HPA-SR101; SEM of (¢) WP55HPA and (d) WP55HPA-SR101
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Figure 9. (a) Normalized absorption and emission spectra and (b) Fluorescence spectra
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Figure 10. Fluorescence photos of energy transfer
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Figure 11. (a) Energy transfer and (b) Antenna effect of WP55HPA-SR101
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