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Abstract

CoxN (Cos.47N, CozN) surface-modified Ta;N/Ta3N5 nanosheets were prepared by high-temperature
nitridation technique, using Ta;0s;@Ta3Ns as precursor, and Co3+ as modifier, which shows an ex-
cellent visible light photoactivity for splitting water into hydrogen (59.2 umol-g-1-h-1), much high-
er than that of Ta;0s@Ta3zNs (21.75 umol-g-1-h-1). The composition, electronic structure, and charge
carrier separation and transfer properties of the multi-heterostructures were modulated toward
better photocatalytic performance by optimizing nitridation time. Construction of CoxN/Ta;N/Ta3zNs
multiple heterojunctions significantly promotes the separation and migration of charge carriers.
Subnitride Cos.47N producing a plasma resonance effect, and sub-bandgap behavior from deloca-
lized Ta 5d of reduced Ta species and anion defect N-vacancies improved visible light absorption.
Furthermore, the photocatalytic water analysis of hydrogen performance of the sample was im-
proved. Constructing multi-heterostructures provides a promising avenue to design efficient and
stable TasNs-based photocatalysts for solar water splitting.
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1. 518

TR FE A ST s e e 7K 1) A R e A R AN AT 0G0 SR R B A 1) R P AT RIS [ 1] . TR R R dicha e
(AR R ) 20 e AL AR P A S BB AR S . IE 4K, TagNs FLA &3& I FRAE(Z 2.1 eV),
A DGR R AT, H S A B RS HYH, (0 V vs NHE) T O,/H,0 (1.23 V vs NHE) (B ALIR JF %, T
5 A1 SO s B RT3 A2 R FH R BH O 23 7K o0t 2 S AR R A BRI 225K, B0 K PH BE % A8 3 (STH) =ik
15.9%, FCNEEIRIE JIHA] W KT SR IE M B2 — . SR11, TagNs fAE AR T A E G Lk
TR G EIK BENERIR, SEOCHMA SO BT EREEET 5%, ™ H AT T AR R [2] .

PEARIE, I ArH, FRIE R AL, TagNs AEHS7E Ta Al TagNs Ft i 2L AKX ) Ta,N Al TaN, 25
FRACHE AR, TR A A, SR WOERIR3] [4]. SiEkIE, dhEES RS Tz
T AT, i fbss CoP Al itk & CoSe, F- T HER BhfALFI, Afb% Coz0, 81 CoOy. Z A LGS
Co(OH),. AR & AR & FH T OER BhiAL57I[5] [6] [7] [8]-

AT LA Ta,0s@TagNs HHT K4, Lh Co® F &7, i il AR JR A, #4 Co,N IBHMi7E TagN/TasNs
K, #4 CoN/TaN/TagNs 2 B 7R EEK M. il EACKS [T 2 8 R R Ah g i, A e o
B Re, PR m AT WL KT AR . T AN R PR R 2 R A TagNs SR fEfb A RLER
BT &R

2. SEIGER4y
2.1 RS
K7 TaCls (4 HT4l), R EESOM KGR AT FELITAD). R4, R g REE
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FRAT]; Co(NH3)Cls (4#74l). NaOH (0 #rak), Kk BRI E BR 2 7

s U MXG1200-40S, AT BR AW &AT 350 W, HilgiE i A RA R X 4
ZEATHHY Shimadzu XRD-6000, H A KA R s &4 T R HBE Tecnai G*TF20, 5[ FEI Aw]; &4Mg
S UV-2550 B ERAMGBEE T, HARREA ] JEH N CHIG60E HAL 5 TAELS, FigREFHR
AT AR CEL-SPH2N, Jbaldh #H & A AR A .

2.2. CoxN 1&4fF Ta,N/TasNs el 7R HI &

Ta,0s@TagNs Hif 904 ) il £ SR FH PR R ZH HT AR 1R 779229, BA TaCls BV J5kE, R A 7K #ii il
% Ta,0s YKk, F4mREHIE. B 1 mL 0.05M Co(NH,)sCls %5 1.5 mL 0.1 M f#] NaOH ¥k
B 30 mL Z& 187K - 100 mL bebf iR & s i # I #4 2 B TiE 56 42, I 0.295 g Ta,0s@TasNs,
it Co:Ta HIBTE HL N 3 wt%, FE/r it/ lig, £ 80°C+4 12 he HX 0.1 g &l F4HifE 2 x 5 cm f1 A}
, BT RZ 1000°C - HIE 4L 05hy 1hy 1.5h. 2 h 75 Co N &1 Ta,N/TagNs 49K a4k 7],
735384 Co-TN-0.5. Co-TN-1. Co-TN-1.5. Co-TN-2.
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Figure 1. XRD patterns of Ta,Os@TasNs and Co-TN-X
(X=05,1,15,2)
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3.2. TEM 94f
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Figure 2. (a) (c) TEM and (b) (d) HRTEM images of Ta,N/TasNs and Co-TN-1 samples
[ 2. Ta,N/TagNs 1 Co-TN-1 #m#i(a) (c) TEM F(b) (d) HRTEM Rk

3.3. UV-Vis 9347

Kl 3 ¥ Ta,0s Ta,0s@TagNs Co-TN-1 # 5 [ 55 40 rT W ISOB 1% o i ] 3 AT L, Ta,05 il Ta,0s@TasNs
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Figure 3. UV-vis absorption spectra of Ta,0s, Ta,05@ TazNs,

Co-TN-1
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Figure 4. Photocurrent action spectra of Ta,Os@TasNs and
Co-TN-X (X=05,1,15,2)
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