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Abstract

HNb30g nanosheets composites were synthesized by a one-step hydrothermal method using com-
mercial NbCls as niobium source. Ag/HNb30g-PP and Ag/HNb3;03s photocatalysts were prepared by
means of photo-deposition and dipping with a certain proportion of Ag on HNb30g nanosheets. Be-
sides, the results of XRD, FT-IR, SEM and TEM show that the Ag loaded HNb30g nanosheets were
successfully synthesized. The band structures of photocatalyst were determined by UV-vis-NIR.
Because of loading Ag atom, the more absorption might be associated with LSPR. The photocata-
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lytic tests are consistent with the characterization. The optimal Ag/HNb30s displays the highest
hydrogen evolution rate (889.7 pmol-g-1-h-1), which is 31.3 times of that for pure HNb3;Og (28.4
pmol-g-1-h-1).
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Table 1. Experimental instruments
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Figure 1. Schematic illustration of HNb3;Og nanosheets synthesis
[ 1. HNb:Os K AR R EE

Ag/HNb3Og-pp FHK Fi YEAEAL A & BN B 2 s

T B 30 min

Ag/HNb;Og-pp4HK }

Figure 2. Schematic illustration of Ag/HNb3;Og-pp nanosheets photocatalyst synthesis
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Figure 3. Schematic illustration of Ag/HNb3Og-DA nanosheets photocatalyst synthesis
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Figure 4. XRD patterns of various samples
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Figure 5. FT-IR spectra of various samples
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49 2
Figure 6. SEM images of HNb3Og (a); Ag/HNb3Og-pp-1 (b) and Ag/HNb3;Og-DA
(c, d); EDS elemental mapping of Ag/HNb3;Og-DA (e, f, g)

6. #£5 HNbyO; (a); Ag/HNbsOs-pp-1 (b); Ag/HNb;Og-DA (c, d)AY SEM [E;
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4
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Figure 7. TEM (a, b) and HRTEM (c) images of Ag/HNbs;Og-DA and (d) particle size distribu-
tion histogram of Ag/HNb;Og-DA

7. Ag/HNb;Og-DA HIIESTEE$EE(a, b); Ag/HNb;Og-DA IS S #HESTE EE (), (d)
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ML 7(0) AT ATt — e/ N 70 7E — 2 2 B HND3sOg 942K J b o Hi v 7 H $50 5 PR A 3 W] X U0 )

DOI: 10.12677/japc.2023.122013 116 LY PR A= Svi


https://doi.org/10.12677/japc.2023.122013

R %%

T A BE 2 0.21 nm (18] 7(c)), X2 Ag(0)FI(11L) ShTHT , FH M7 HE X SRk 2 67 2k 7E HNb3Og 41K 1 1] Ag(0),
XRD [FRAF4E RABUE T RIFERIZE R . X Ag(O) kiR K /N AT T 481t 1 7(d) & Ag(0)HIHRLAR 4 A o
Giit g R SR, AgO)ITRIAR K /INE 2.5~8 nm Y, 45 K23 Ag(0)HIHKEI4% )9 5 nm.

N T ST Y R RE /7, % HNbsOg. Ag/HNb3;Og-DB. Ag/HNb;Og-DA il Ag/HNb;Og-PP-1
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WehE /1t A TG aE . Ag/HND;Og-DB 5 Ag/HNb;Og-DA A HIR X H, RS 5 Ak b & i AL 75
Ag/HNb;Og-DB 7£ A WL X AT ZLAMGIX TP A I, 546 HNbOg 49K 1 %G I Wi i 1 FE A — 2
T 2 AT 20 R 10 7)) Ag/HNDgOg-DA 7RI WL IXASH I 2] BH S (R R WA g, 3/ 20 A0 X IR UAC e 7 5 B
3 R o X AT BRI PR T AT B KIR B OVA S Ag(1)IE 5 Ag(0), T ARG ik i EUd RE T, Ag(0) A B HTE ik,
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Figure 8. UV-vis-NIR spectra and Tauc plots of various samples
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iz~ . HNb3Og. Ag/HNb3;Og-DB. Ag/HNb;Og-DA il Ag/HNb;Og-PP-1 ({12435 55 FE 43 )4 3.29. 3.16. 2.56
H13.04 eV KRN 70 A/ ME R 237 kI-mol I F5 A7 1 i AE, 25T 1.23 eV 34 22[14], (HEH &
# 0.3~0.4 eV [ BEHIFER 0.4~0.6 eV [ AT SR, P FARM A BRI T 1.8 eV [15]. 1h4h, WRUK
AT LG RE R AR T TR FERL/INT 3.2 eV TR, T /K ARG ML I 255 B2 S Epg IUAE 1.8~32eV Z
[E]o FHA- AL AR 56 BE T 0, B4l HNbsOg 992K b7k, e AL 45 58 B I TE 1.8~3.2 eV Z [,
DAL A7 38 Ag ) HNbD3Og 402K 5% /K 2L AR AT U S R I H BB A R G A 12 BB, FF H. Ag/HNDbsOg-DA 12 7
G BE RN, HHEAPERE AT

FEAE AT R RS O FELRIA N 5 06 AR R T I S R B YIAROG . AL AIIE — B B ROk R, 7
A AR T, N TFIE R R R R A R . R, SRR, T HA AR BT AN S O A
9 4 HNb3Og. Ag/HNb3O5-DA 1 Ag/HNb3Og-pp JEHEALFIAE Xe KT HEST N [R5 A Ot it ik 2 (PC) It 45
B BIFAT BT, BT R ECR DU AT PC BB . SRS ITRIE 78k Ag 16 HEAL T FLA
SRS Ag BRI Z TR, AQ/HNbyOg-pp-1 MEIERILE fe = i) PC 50 SRR BHEAE Ag M
1671 Ag/HND3Og-DA I T B =17 PC 3R FE . iX B 12k Ag(0)F& =1 7 LA B+ - R 1) 40 B g
JI[16] [17]. XA - AT W LA A a1 e e A 25 SR — 5.
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Figure 9. PC spectra of various samples

9. NEMEFIRIBRZS SR R Lk ]

JEHCRIOEHE(PL) AT USROG AL e B F - 2O i R A 0L BRI, RO 310
nm fIZEAETR, RESEATIEAT TOCEOLEEPLIN. B2 R —E R K rDtER R, SSHBT
WU RE B AR RE R I S BE Qe A%, JF AT - 0. TR T ANESE, BAITAT LB A A
KA, EANEREEETICRGTE. WP 10 P, HNbsOg 44K ALKy 456 nm Abj™ £ B 58 1 5%
Jek S, T E S Ag AL T AR R AL AR R s U, (LB s EE A BT R B,
Ag/HNb;Og-DA HEALFIIIZ I AT IR AR . ARRIZOEIRE RN AR BT - BRI ERE . 1765
JER R, RIS BT AR M BIRS R RO, RV TR SRR MR, BEEIOLEE
TR, RUMEAGIRDCA BT - 2O R G 52 2] e R kI [18], XANEREH, JeE TR Eh F
AR . HERIER T REZ Ag MIECOR E 2 IS TEALA, R T HEARIRDEE T - 20
fIr BRI 5 T e R AR . X SO Rk 45 R — B,
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Figure 10. PL spectra of various samples

10. FREBEUFIRAB L AAIEE
3.2. fELTIRtELIERE
AT RIS TR REAAT ZGE P, BT T A A TRIEAS RV R D JEUR T BIOGfE AL AT 2

Wk B 10(a) R &AL LE S 40 AT I0L6(300 nm < 4 < 780 nm)HEET R [ BT A & (umol-g ) B I ] (h) 284, iHh
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Figure 11. (a, b) Photocatalytic activity for hydrogen generation over various catalysts under UV-vis

light; (c) Cycling measurement of Ag/HNb3;Og-DAunder UV-vis light; (d) Photocatalytic activity for

hydrogen generation over Ag/HNb3;Og-DA under different light

Bl 11 (a b) EINATRAERHFT, BHEAFIFNSEMS; () ERINTRALRHT, Ag/HNbOg
RIS EUTENBEIFEENY; (d) FEYEREST Ag/HNb;Og-DA KIS LTS IE M

N T IRTE AT EE R R R, RATINE 7 S AT/ T EE, Wl 11(0) iR . HNbyOg
IFTE RN 28.4 umol-g *h ™ Ag/HNbyOg-pp FINTE R Ag & RN K, 4 Ag/HNbD;Og-pp-1
b ek, 5% 343.8 umol-gth™, /& HNbyOg i) 12.4 f5; Ag/HNb;Og-DAAG/HND;Og-DA I & &
N 889.7 umolg th™, & HNbyOg i) 31.3 fi5. iXF W Ag HA KRN LSPR RN, %45 R 5 MALFII KAk
A WA LT RS RAE 45— 5L

11(c) /2 AEZ AT WL (300 nm < 4 < 780 nm) &5 T Ag/HNb;Og I A2 E ML R . BAR T %
R, RANETE 6 /NS, BERE 1 /NS — T SR, RN S A A 258 T KB 5 IR, WCEERE S,
HE FARDIR S R, EIRTLUEH, SELLM 5 RATEIMAT, AR 2E g R ES, soH&
AL T BB A A AR e M. E38 1 IR ELSESerh, I BRI, 28 2~5 &Sk i A &
BT AR 1 T AR P T AR . XA RE T AR — YOG T DN, Ag/HND3Og-DB fiEAL 7 E 1
B R 2 Ag() T Ag(0) I & S ARAE, AL & — OB AL N JF . Ag(0) I & =3, (5453
Ag/HNbOg fEALFITE 2~5 IRAT AU S I S A DA TSV, X 5 3RATT () XRD IS RIS A0 - ) I, -
I LLAMETE I RAE 45 SR — 3

N PR T AgIHND3Og-DA fEALHT TG 1, FRATTR AN [F) A3 BBl e BRI B AT 170k
HEALHT A 2560 (18] 11(d)) . 1XAE S AME(300 nm < 4 < 400 nm) B4 T, HNb;Og-DA KT EE %N 116.9 pmol
g th™. 7Rk - 7] ILJ%(300 nm < 2 < 780 nm)HEHT T, Ag/HNb;Og-DA [IHTE# % A 889.7 umol-g'h Y,
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ZUNAELANE SN HND3Og-DA M R 7.6 15, HE— D RITLAMNEEY B, HrEGEREN T 21.6%,
%% 1081.9 umol-g . 4R, Ag/HNbsOg-DA H7E ] W% (420 nm < A < 780 nm) AL 21 4 (800 nm < 4
< 2500 nm)fES T, JLTEASESAERME )Y 0.8 A10.1 pmol-g “hh). ZEHEH], HARTT WOCFELAMY
B Ag/HND3Og-DA i 4rWel, (HFTHEHERIRE A 2 P2 A AR FL - — S XA[18]. (Rlt, 7E4R4h - T
A ETERUR R, Ag/HNbsOg-DA R GHEAAT S TE ME G AR 72 A T B 2 DG T - 700, T
HEAGFRRT AT W, - JT ARG RIS it T SR BBUR I AR HL 7 - B ORI /8 P 5 ZE ) AAh ahe, AT
5 T Ag/HNbD;Og-DA FIYHEALIT AN M. S5A KA - T WIE LA H, Ag/HNDOg-DA 4K Fr R IR
SR LSPR A48, R IHI % BT AMY AT A=A M BE AL T, 38 AT DASR LR BSR4 = A L, X # ]
PAFR e S S

4. #hig

KU B T VE & BT 5738 Ag ) HNbsOg 419K 1 Ag/HNDb;Og-pp 1 Ag/HNDb;Og AL
o WEIC T AT K ZUENT R PTG, 7R AN WOBHS R, Ag/HNDOg-DA RILH T
SR AT . AT T Ag/HNDOg-DA TEANFIE K16 BBl 6 B T b s, ANTE S4B R
T, Ag/HNDb;Og-DA HINTE#Z A 116.9 pmol-g ~h™t; 74T WYEHES T, Ag/HNb;Og-DA fIHTEHE R
N 889.7 umol-g h™!, AT Ag/HND;Og-DA MrEGEZR ) 7.6 15, B AL ANEIREY &, #r
SR T 21.6%, %% 1081.9 pmol-g “ht. PC Al PL IR AL it — S IAIE T Ag/HND308-DA i 5
THAERT - DS S BT, WD THT - B/ E A, AMiHEm T Ag/HND;Og-DA YT A
Y. Ag/HNDb3Og [ LSPR 1] LLA R HIE 6175 T H - - k(W -e ) I 4r B Az i, JF B3Rt 7584k
R T - 2 7SHER BRI 3 6 .
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