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Preparation of Nb,Os/Nb,C Schottky Junction and the Full-spectrum Driven
Degradation Performance

XIN Dehua’, WANG Min’, ZHANG Yuanqun, ZHU Wenyao, SHI Yaning, LI Guodong
(Department of Applied Chemistry, Yuncheng University, Yuncheng 044000, China)

Abstract: Nb,O5/Nb,C Schottky junction was prepared using Nb,AlC as raw material by HF etching at room temperature combined
with in-situ hydrothermal reaction. The full-spectrum absorption of Nb,Os/Nb,C was significantly enhanced due to the synergistic
surface plasmon resonance effect between non-metallic plasma of Nb,C and oxygen vacancies in Nb,O;. Additionally, the existence
of the Schottky barrier and the establishment of an internal electric field inhibit the recombination of photogenerated carriers, encom-
passing both hot electrons and hot holes. Hence, Nb,Os/Nb,C exhibited the enhanced full-spectrum catalytic degradation perfor-
mance for antibiotics. The degradation rate of Nb,Os/Nb,C towards tetracycline hydrochloride (TC) under simulated sunlight irradia-
tion was 0.020 3 min ', which was 4.61, 2.74 and 2.18 times higher than those of Nb,AIC, Nb,C and Nb,Os. Under near-infrared
light irradiation, the degradation rate of TC by Nb,Os/Nb,C could reach 0.003 7 min ', which was 4.11, 2.31 and 4.62 times higher
than those of Nb,AIC, Nb,C and Nb,O;. Meanwhile, Nb,Os/Nb,C possessed excellent cycling stability.
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Fig. 1 The XRD patterns(a), FT-IR spectra (b) and Raman spectra (c) of the samples
2 MR SEM A
(a) Nb,AIC; (b) Nb,C; (c) Nb,Os/Nb,C HIRATIES ; (d) Nb,Os/Nb.C i B
Fig. 2 SEM images of the samples
(a) Nb,AIC; (b) Nb,C; (c) Nb,Os/Nb,C at low magnification; (d) Nb,Os/Nb,C at high magnification
2.1.3 TERAmAT S5 ANRRAIE 0, 1 45 5 BE AR 25 5 BB Ak i1 06 452 23 S

3 XPS MRk — A R ke e KA 3 JE F Nb—OH # Al Nb—O—Nb ##' |
k2% 25 . Nb,O; A1 Nb,Os/Nb,C 1) XPS 43 i Nb,Os/Nb,C & T E 45 & e W & T 541 53
AUMEEE C N MO ITCEMEEE (K4 NbO, IS NbLCHIAE, RLEME T % E
(a)). F4(b) A4 PEEIND 3d 3% . xFF Wi/, & B 5T b A% Ak 1 i B Nb,Os [a] Nb,C #%
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Nb 3ds, Al Nb 3d, Ui o BRit Z 4h, Nb,O,/  2.2.1 RFBRESH
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FRAEWE . FESY B AR O Is G g lAh2 2Pk . Wi 5(a) B s, Nb,O, {2 1] W I 48 41
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Fig. 3 N, adsorption-desorption isotherm curves (a) and pore size distribution curves of the samples (b)

R1 BRI HAK

Table 1 Pore structure parameters of the samples

- R T A S FLARR SRR
/(mPg™ 1) /(em¥g™ 1) /nm
Nb,AIC 1.72 0.005 4 15.29
Nb,C 9.30 0.033 17.96
Nb,O-/Nb,C 15.7 0.063 17.10
Nb,O, 8.39 0.020 15.30

S, HE Wil 9 24 407 nm . Nb,AIC 26 B i 4
O3 W SRR L FHEAE AT U O R 20 A0 O LY
B4 AR AIE W2 ST 4 1) A1 PR T ) 3 T 4 o T A AR
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Fig. 4 XPS spectra of Nb,O; and Nb,Os/Nb,C
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Fig. 5 The photophysical properties of the samples
(a) UV-vis-NIR DRS of the samples; (b) Kubelka-Munk transformation curve of Nb,Os; (¢) XPS-VB spectrum of Nb,O;
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Fig. 6 PL spectra (a) and electrochemical impedance spectroscopy (b) of the samples
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2.3.1  BEBUK R T AEACAH e AL B AT
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Nb,O,/Nb,C F A AL 6 B 5 5 5 4 o i s
fifi R RS LA BH % BECBE 60 min S5, B — 4 43 19

160

Nb,AIC . Nb,C F1 Nb,O. % TC 4] [ i 55 %45 51 Ky

26.14% . 38.79% M1 45.28% , 1 Nb,Os/Nb,C X} TC
V%) W AR 503 U 398 R 22 71.88 %% 5 7E 1K 7 (b)) 1 3l i 2%
i £ ", Nb,O./Nb,C X} TC ) [ fift 1 Rl
0.020 3min "', 43 %] & Nb,AIC . Nb,C Fl Nb,O; )
4.61,2.74 F1 2.18 % .

@1.0 '\” Simulated sunlight ®) 0.0 Simulated sunlight
08l Dark —04
S 06 % -0.8
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Fig. 7 Degradation curves (a) and corresponding kinetic curves (b) of the prepared samples towards TC under simulated sunlight

light irradiation
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