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Abstract

In this study, the synthesis and characterization of copper oxide modified
with bismuth nanoparticles in order to achieve a suitable photocatalytic
performance for the degradation of the ciprofloxacin under visible light is
reported for the first time. The results showed that the optimization
process was very efficient and led to about four times improvement in
photocatalytic performance compared to bare CuO. This is due to
the synergistic effect between light absorption through the surface
plasmon resonance of bismuth nanoparticles and the creation of
an electron transfer channel at the copper oxide/bismuth interface, which
results in an enhance the absorption of visible photons and decrease
the rate of recombination of charge carriers. The results indicated
the superoxide radical is the main active species in the oxidation reaction
of ciprofloxacin. Developing of novel photocatalysts based
on nanoparticles with surface plasmon resonance effect will present new
insights to replace expensive noble metals such as gold and silver for
the removal of water contaminants.
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Figure 1. The synthesis method of CB-X nanostructures.
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1. Scanning Electron Microscope

2. Nanoflakes

3. Energy Dispersive X Ray

Iranian Chemical Engineering Journal — Vol. 24 - No. 141 (2025)



el CU 2p12 5 CU 2p3r2 alogyye 4 S oWl ADY/4 -V
YL cs 0,8 - aga 50 N lo lsale Sy g0 cnlpegdle

5,05,1,3 CU2p12 5 CU 2P312 s (AFY 5 AFYF)
45 cul CUP Laseine b ol 10)8] L3 clalllae bl
bl el XRD s b gollas a5 asS ol 1, CUO LS
5 VOAIT &V asgy (65,0 50 oucd ol Lo o o(c-(F)) S
cJl> o Bi 4fsz o Bi 4fr2 slaa¥ 55 asslaie cos s VPY/FeV

(O R S 00 ST Do Dl,356 10 BIi® oLl
SleST Sl ayslaia VEF/A BV 5 103/0 6V >lgs o Sy g0
63 3G s (5,0 198 S yglne 40 Ygano 45 Cenl Bi¥

ﬁ"\

9 CUO/BI Lz Lyl bais JSis polis oS 5 (o) Hskaiody
olie ol asbg o XPS slaci b Loyl LiuluS] ol
=l Selewsay X-ray S9rlgigd o 9Sws il loslaiwll
15 S 5 il XPS elS Gl csloal s talasay (F) UK o
1,0 9Bi Cu jobie Likas o 9,8l9558 Lol @-(F)) Jsa
Lwlgl (05 H9-am el (nl (Grizpd w83 oL Zadoa
(0,-(F)) Glo S ams orlis |y oo Fog T 5l il
Oyg—ots |) Sgon 5 oo polie VL 2525 L XPS slacil
Lol anbgye (g i8Il SYLEL) SLo 5 aad gl (S5
(B-(%)) JS—s 10 45 ,sbylan .ol Bi 4f 4Cu 2p

9 ‘W”f/'() eV o= ‘51_.4‘ sL’.‘u 5& JL.A.;‘ 6));‘ é}Q‘SAOML{;'m

(ol st pus ladice g $3ls (a-c) .oadidags (sLaCLiullGlS §i g8 SEM s gluas ¥ Jsids

(S O garuas & j3 Lisadidiags (sl AL g3l (d-f)

Figure 3. SEM images of prepared photocatalysts, (a-c) CuO nanoflakes, (d-f) The Bi-modified nanostructures.
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Figure 5. (a) FT-IR spectra of prepared photocatalysts, (b) UV-Vis absorbance spectra, (c) Photoluminescence spectra of prepared
samples, comparison of optimized samples with bare CuO.
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