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Fig. 1 (a) and (b) the SEM images and physical photos of
unmodified hydrophilic PP separators subjected to chemical cop-
per plating; (c) the SEM images and physical photos of Cu/
PDA/PP current collectors prepared via a biomimetic mussel-
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Fig. 2 Physical and SEM images
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Fig. 3 (a) ATR-FTIR spectra of PDA/PP-Oh, PDA/PP-12h and PDA/PP-24h; (b) PDA/PP water
contact angle at different modification times, illustrated by the corresponding water drop photo
on the PDA/PP diaphragm
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Fig. 4 (a) The change of Cu/PDA/PP surface density with electroless plating time; (b) The change
of Cu/PDA/PP resistance with electroless plating time
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and Cu 2p spectra of Cu/PDA/PP
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(a) the surface density of PDA/PP under different modification times; (b) Surface density comparison

of Cu foil, Cu/PDA/PP and PP diaphragms; (c¢) and (d) are flexural tests of Cu foil and Cu/PDA/PP
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Polypropylene-Based Copper Current Collector for Lithium-Ion Batteries
via Dopamine Surface Modification

SHU Yonggqi'*?, HU Bin"*, LI Wu"?, SUO Ling'*, ZHANG Bo'*

(1. Key Laboratory of Green and High-end Utilization of Salt Lake Resources, Qinghai Institute of Salt Lakes,
Chinese Academy of Sciences, Xining, 810008, China; 2. Key Laboratory of Salt Lake Resources
Chemistry of Qinghai Province, Xining, 810008, China; 3. University of Chinese Academy
of Sciences, Beijing, 100049, China)

Abstract: In this study, a mussel-inspired approach was used to modify a polypropylene (PP) separator,
which enhances the separator’ s surface hydrophilicity by introducing hydrophilic functional groups. The
modified separator was then metallized through electroless copper plating to produce a Cu/PDA/PP compos-
ite current collector. Its structural characteristics were examined using X-ray diffraction (XRD), X-ray pho-
toelectron spectroscopy (XPS), and scanning electron microscopy (SEM). Additionally, the effects of do-
pamine modification duration and electroless plating time on the material’ s properties were systematically
analyzed to determine optimal fabrication conditions. The electrochemical performance of the Cu/PDA/PP
current collector was also evaluated. Results show that the Cu/PDA/PP current collector, prepared with 12
hours of dopamine modification and 10 minutes of electroless copper plating, exhibits excellent flexibility
and adhesion. It withstood over 100 000 bending cycles at a 60° angle while maintaining an ultralow areal
density of 2.476 mg-cm™. Electrochemical tests further confirm that its charge-discharge profile closely
matches that of commercial copper foil, with both maintaining a specific capacity retention of over 99.5%
at a 0.5 C rate. These findings demonstrate the Cu/PDA/PP composite current collector’s strong potential as
a lightweight alternative to conventional copper foil.

Key words: Dopamine modification; Lithium-Ion battery; Polypropylene; Lightweight design; Current

collector





