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Boron Nitride Nanosheets Supported Cu,O Nanoparticles:
Synthesis and Catalytic Reduction for 4-nitrophenol
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Abstract: Despite excellent catalytic capability, Cu,0O nanomaterial exhibits weak stability which limits its applica-
tion. In this study, a novel kind of Cu,0, Cu,O/BNNSs-OH, supported catalyst with highly catalytic efficiency and
stability, was facilely fabricated via a controllable liquid phase reduction of ascorbic acid and combining with an an-
nealing process. Cu,O/BNNSs-OH catalyst was synthesized by using boron nitride nanosheets (BNNSs), prepared by
the “push-pull” effect of polyvinylpyrrolidone (PVP) and water phase change, as a supporter and spherical Cu,O
nanoparticles (2—7 nm) prepared by forward titration (ascorbic acid—Cu®", solution with a pH 11) as active compo-
nents. Morphology and structure of as-obtained samples were characterized by scanning electron microscopy (SEM),
high resolution transmission electronic microscopy (HRTEM), atomic force microscopy (AFM), X-ray powder diffrac-
tion (XRD), X-ray photoelectron spectroscopy (XPS), Fourier transform infrared spectroscopy (FT-IR), and Raman
spectroscopy. The results of the synthetic method showed that spherical Cu,O nanoparticles were uniformly dispersed
on the carrier surface and BNNSs displayed some stabilization effect on Cu,O which could be prevented from being
oxidized into CuO. Moreover, the catalytic activity was investigated by catalytic reduction reaction of 4-nitrophenol to
4-aminophenol. Cu,O/BNNSs-OH with high catalytic activity similar to the noble metal catalyst for the reduction of
4-nitrophenol is highly reusable for five successive cycles without significant degradation and activity loss.
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Fig. 1

Gentle water freezing-thawing exfoliation of h-BN triggered by freezing expansion

force and against reaggregation by PVP coating
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Fig. 3 SEM image (a) with inset showing bulk h-BN, TEM image (b), HRTEM image
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CeHeOs+H,0); TERRVESL TG0 26 1F T, VC L5
R A P AL 2 88 1) B T 5T SRR Cu(OH), 1E i
LT Cu(Cu(OH),+CeHgOs—>Cuy0+CsHgOg+H, 0,
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MR, H R BIRAE (& 7(b)). FTIA M ERIE R
BB, ANE pH il & LR SEM & A
K 7(c~g) T~ . MRMNARZR pH 7 3~7 B}, Cu Hiki
KR BEAE pH 3 IZ Wk, 2638 Bk E ok
(B 7(c~e)). HMNAKR pH FHEE 9 B, fELHCK
g Cu FIORLIH T FF U672 LE G K GORL, X ik
XRD 45 B A5, #Hi4H Cu,0 NPs fif % 78 5 R K Cu
Wk (B 7(). =4 TEM B3 [ bk & pH
KL, PEYI4AER N 2~7 nm 22 45 ) Cu,O ERFEZHK
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Fig. 5 XRD patterns of precursors (A) before adding VC at pH 5-7 (a) and pH 9-11 (b), specimens (B)
in ascorbic acid solution reduction system at different pH, and FT-IR spectra of the as-obtained samples at pH 11 (C)
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Fig. 7 SEM images of BNNSs-OH (a), CuO/BNNSs-OH (b), products prepared in ascorbic acid solution reduction system at different
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ding size distributions of Cu,O NPs with inset in (i) showing the corresponding selected SAED pattern and lattice fringe pattern at pH 11
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