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In Situ Growth of CuO Quantum Dots on Cu-Reconstructed Palygorskite for Wide-Spectrum
Photocatalytic Nitrogen Fixation
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(1. Advanced Catalysis and Green Manufacturing Collaborative Innovation Center, Changzhou University, Changzhou 213164,
Jiangsu, China; 2. Key Laboratory of Clay Mineral Applied Research of Gansu Province, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Octahedral cations of acid-treated palygorskite clay (Pal) were partially replaced by Cu®** via hydrothermal method to
achieve lattice reconstruction (Cu—Pal). CuO quantum dots (CuO QDs) were grown in situ on the surface of Cu—Pal by adjust the pH
and thermal treatment in case of excess Cu®*, which led to the formation of CuO QDs/Cu—Pal nanocomposite toward photocatalytic
nitrogen fixation. The influence of Cu®** content on the microstructure, optical property and band gap structure of Pal were studied.
Results showed that the Cu substitution narrowed the band gap of Pal which extended the light response range from ultraviolet light
to visible light. When the Cu** content exceeded 5% (in mass fraction), CuO QDs on the Cu—Pal surface effectively promoted the
absorption of NIR light due to its rather low band gap (1.2 eV). 20% Cu—Pal formed the best-matched Type-I heterostructure and
demonstrated the highest photocatalytic nitrogen fixation performance due to the enhanced charge separation.
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(b) Enlarged XRD pattern

Pal represent palygorskite; H-Pal represent acid modified palygorskite; Cu-Pal represent Cu reconstructed palygorskite.
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