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Abstract: In this work, molten salt method was used to prepare highly dispersed graphitic carbon
nitride(WSGCN), and chemical reduction method was used to load Cu nanoparticles on WSGCN to
prepare Cu-WSGCN composites. FTIR, XRD, XPS, TEM, SEM, ICP-AES, UV-vis DRS, PL spectroscopy,
ESR and EIS characterization methods were carried out to investigate the structure and photoelectric
properties of the photocatalyst. The results show that compared with WSGCN, Cu-WSGCN has a larger
light absorption range and a narrower band gap. In addition, the presence of Schottky barriers at the
interface between Cu nanoparticles and WSGCN promotes charge transfer and separation of
photogenerated carriers, which improves the photocatalytic ability. The uranium removal rate of Cu-
WSGCN composite is relatively high(81.07 %) when the load of Cu nanoparticles is 1%. After three cycles
of photocatalytic uranium reduction experiments, the uranium removal rate by 1%Cu-WSGCN can still

reach 75.96%, which provides a useful reference for the development of novel materials with high
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efficiency photocatalytic removal of uranium.
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Fig. 1 FTIR spectra(a) and XRD spectra(b) of WSGCN and Cu-WSGCN composites (1%, 3%, 5%; the same below)
Cu 2p(c), C 1s(d), N 1s(e), and O 1s(f) XPS spectra of 1%Cu-WSGCN composites;
C 1s(g), N 1s(h), and O 1s(i) XPS spectra of WSGCN
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Fig. 2 SEM images of WSGCN(a), 1%Cu-WSGCN(b), 3%Cu-
WSGCN(c) and 5%Cu-WSGCN(d) composites; TEM im-
ages of WSGCN(e) and 1%Cu-WSGCN composites(f)
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JE K 500 mg/L i}, 1%Cu-WSGCN X 4l (1) 2= B % v
ik 82.50%, iX = B T AL S R 98 KR
5, il Ik 25 1 2 7% 21Dl e Ak 500 3% T O FR Ll T
AN RN P A5 ) e vl R R s, AR T A
BT 5O AR R 4 i, BD AR T B AR
TG fE b JE i & A .
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Fig. 3 Uranium removal properties of Cu-WSGCN composites of different proportions(a); uranium removal properties of 1%Cu-

WSGCN composites at different initial uranium concentrations(b) and different pH values(c), cycling performance of 1%Cu-WS-

GCN composite(d), effect of pH value on Zeta potential of WSGCN(e) and 1%Cu-WSGCN composite(f)
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Fig. 4 XPS spectra(a) and XRD patterns(b) of U 4f after photocatalytic reduction of U(VI) by 1%Cu-WSGCN composite; ESR spectra of

DMPO- - OHunder light(c), and ESR spectra of DMPO- - O; under light(d) of WSGCN and 1%Cu-WSGCN composites, transient
photocurrent response(e), electrochemical impedance spectroscopy(f), Mott-Schottky curve(g), UV-VIS diffuse reflection spec-
trum(inset is bandgap calculation diagram)(h); PL spectra of WSGCN and 1%, 3%, 5%Cu-WSGCN composites(i)
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