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MgAL-LDH 21 & A & RS2, nl &
FE [ FECOH)AE B ATIRAAK, [t MgAI-LDHI 5] A
NEZ AT s AR F R SRR, SR EAEA SN

FeF I, A SCOR R AL 38 IRk A A 14
RSEHIE 50 B 5T Bigh oK Bk (Bi-NPs), I3 12 W AH i
7 4 Bh 4 25 05 2% B T B9 ok BR 34 4 3k T
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(1) ARSI, PR BEBI-NPs 1 il £5:
FRUER0.632 gifbsik, 0.4 ¢ A LEIAIL.104 ¢ RN
& B2 B (PVP)E T-100 mLZ, s, Z R 7E s
Brh1ooc g2 h, RN RFERH EER, H
VR U245 ¥ Bi-NPs. Bi-NPsix &4 T 2 g rh
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MgAI-LDH 1 i % : FREL1.024 g7~ 7K 6§ iR B
0.75 gJUKMIREAFI1.8 gfRE F100 mL3E MU L I
R, IMAZEBE /K70 mL, B AHFE10 minffi
W TSR A TR RN 28 B 120 °C [ HEAR 4
24 h, FNSEEEE ARG HED, I AR RE SR K
e, CPEVEAS 20K, B A CE T E IR 60 °C TS E S
I F R B MgAL-LDHEE .

Bi@MgAI-LDH 119 il % : FRELO0.1 gl & 4 1
MgAI-LDHAE § F 100 mL/KH, #A 1.0 hE5E 450
R, SR T N 5B R 45 B Bi-NPs O BE4r UK, 7
2 hJE R KA WER 245 w2 vk, Pk 2= 3 T 16 Pk
F RIS BI@LDHE &AL, KA BRI E
T DL BRBIER R M 2 R PVP. #5101 % 2
= EWmE LR,

(i) FEMFEIE. RAIXRD(SHIMADZU, H7)
I3 M7 i L4544 ; SEM(JEOL model JSM-6490, H A%)%>
Wris W IE 5 ; XPS(Thermo ESCALAB 250, )4 H7
fb2# 20 J; UV-vis DRS(UV-2700, SHIMADZU, H
AV WG PE T, ESR(FLSP920, 9% [F) 4 Bk i 76
AL Sy A FE ) R A SRR EEIR
T YN 43696 E T (Edinburgh Instruments, FLSP-
920, B [ )ic SRR 43 HEo S K GG

(i) WERMEEEs. ARSCERHIGB 6287-86 4rf
i e A 7K IR 0 A T vk T K Mg AL AR W 1 i 1A
(MgAI-LDO, HiMgAl-LDHTE & i T Ik 1 45 M 15)
WK B 25 . FRELS gilFEMgAI-LDH 24y (MEH
F0.1g) B T2 H &b, A iR R R A
Fia PN, S00°CHTHE2 h, IR MgAI-LDHAR %
JZ 8] KIE iMgAL-LDO. HUH EHIN, IR TS
W HIZ120 s, 3 K X B © FREE (MER 220.2
me) PRI N, R PO E IF 7 BVE T s
PN, TEE 2 TR 2s N8 0 RE 2 3 IR S UL PR
i, S ENE ST RO EFRE (MER 20.2 mg). BRRERE
SIFRE N AR, SRR R S — 2, RIEHT
FERR i ae, BT A SRR K W Y T R A
o TR RSO TERAE N, TS SOXUBLAS il 45 1
TEQGS5+1)C, HIRW 24 h. $TIFFHEgs o5, RIS
AR, BOBAR AR A (ERR £0.2 mg). #RE
TR B S T AR T A A

My, =(m, —m,)/(m, —m ) x100%, (1)
X, mu A FRSIKE (%), moAPREIRE(g), m,
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Bl 1 Bi@MgAI-LDHE &G ALl %78 Z I

Figure 1 Schematical description of the preparation procedure for Bi@MgAl-LDH

SRy R O B N b S IR B (g), s S AR O 0
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(V) e MNOIE I, A S5 i 78
S RN g 2 R ARV BE N O BE 7 SR 1T i AL 571
T WAL M. 230 R A AT 0.1 g i Bi
BRI FE T2 /NBE AR R, 1 BE AR i A TS K 2 B
30 mLIFEEA S min, S EERIERREMER S
HA12 emMBEES A &b, RS S T 1H IR 40 °C UL b
T, TS A RRE 6 2 T B P R . R
AT 60 288 R AL TR RE Sl 0 B 3 R i 8 T R s A
A1 e B B L% B 00K O R R 2% N (30 emx 15
emx12 cm), W #s FTBUE 1S WERAMT R
0 FI M TE280~320 nm). [ S 7 H A BR i AS SC
(L 2.4 L/min) R JE A 100 g/m’ () NOR e AR
(L340 15 mL/min)35 %) 18 & 1 B 10 B NO“U A,
N st A B NO, I #r{Y (42i-TL, Thermo Scien-
tific), TFNOW R E ST IR, NO S M A5 4
SRAE— U I AG I C S NO S IR B 500 di . 5 T AT R
IO 745 P I NOP- M v 12 AE Co, TFAT 5 BN 45 Y 114 52
Bk B CfEC, RO AT AR Sl TR AT 8 HOE R E NO
(1 B2 A 55 % p:

1 =(1-C/C,)x100%. ()

(V) R £ 40 W e A1E ' i A6 S AL NO S5 g g
. B2 A AL #S HH Tensor 1T FTIR 43 564X
(Bruker, 7 ) Hc #8575 5 [ 1 £ (Harrick, 3 )
K. BT E T RN, R AN E
F£100 mL/minfZ IR T, 7E60CT X AE i # kb
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T D25 o3 8 B A Ak R R T AR AL A L KL AR
Feb LA B AL B, B R R H =S, dkse
EARRBETHME =, REXHASIEA
50 mL/minfyNO 550 mL/minfO,TR &S Ak 5 1 6
W, AE2 minicd SE—REHEIC 520 min; FEHE4ME
JE(MLV-210, Optpe, HA)MGIFES, B2 minidsg—
YEE, 20 min; 5 OCHEIR, 7610 minP %2
minit sE— KR, LL/MEEHHVEE 4000 cm™' &
600 cm™, HH1800 cm™Z2000 cm™ i F B vl FH T4
BT A T 1 A A 791 2 T W B Ak S LN O 2.

2 iS5

2.1 kSRt

[§] 2 4 Bi-NPs, MgAl-LDH 5 Bi@LDH #£ /it (&%
45% J57 i T 4> Z0 R LDH) 1Y XRD 73 #r 8 3%, Horpr,
Bi-NPs fIMgAl-LDHFE & (4 FE AE 777 55 0 457 & 4 5 5
AT BiAR R (JCPDS No. 85-1329)F1/K #5 £1 bR
{6, -F (JCPDS No. 70-2151)AYME A — 2, Jo HAth 2=
B, KUY A N T 4l B2 Y Bi-NPs
MgAI-LDH. Bi@LDHAFE fit (1) XRD &l 33 [7] ) I 7 5
BiFIMgAI-LDHAH 2 (1 5 AiF 477 5 06 H G Al 4% 0 1
W, LYW E S T Bi@LDHE &G EALF. 7 6,
XRD %5 S A 156 BH W AH 75 5 B £ 300 R 23 5% i BiF
JF Mg AI-LDH )9 A 4544 .

2.2 JBSNPr
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B 2 Bi-NPs, MgAl-LDHFIBi@MgAl-LDHAJXRD &l i
Figure 2 XRD patterns of the Bi-NPs, MgAI-LDH and Bi@MgAl-
LDH sample

F|MgAI-LDHE /SHE AR, BN —, REG
W, WRMAEEH, SNIELEK900~1000 nm, JEE 100~
200 nm. K3(c), (d)Bi@MgAl-LDHE & A1k 7
FISEMI], %55 s R 4 — ) BiEk (200~300 nm)
5] A fEMgAL-LDHZ K 1) % 1, HMgAIl-LDHY
TESAE S BT I ok kA AR b, R RS
B A BiBR FIM g Al-LDHTE A 75 Up B F 41 2% & %

B 3 MgAl-LDH(a, b)FIBi@MgAIl-LDH(c, d)f)SEM]
Figure 3 SEM images of MgAIl-LDH (a, b) and Bi@MgAI-LDH (c, d)
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163.99 eVAL24~ W i AU LE B Bi 406 HAT Bi* Y
fAAE;, M FRmMZIME, 7E161.82F1156.5 eVAibk:
AT 2458 B9, 2518 T Bi%POT AR SCEk 1,
Bi L [T 45 &) 75 2R 11 JE B — J2 S0 Ak Bl v J2 3 4 Bi B o
2 A AR 2 R E . El4(b)~(d) 7 3% L
T MgAl-LDHfl1Bi@MgAIl-LDHAE i Mg, AIFIOAN
[FICERIXPSEE, K FLAL 2p, Mg 1s, O 1skiHL 145
GREN BB R MWL, UL BB MY A7 AR OF R el AR
LDHN TG E Mg, AUFIOR L& B 3 B Bisk A1 2% 4
MgAI-LDH[A -3 MR, HERR TP # I8 i 5
451 AT e

2.4 ULEREETENOR PERERF 52

B B AR BEE i HAE280 nmEAMEIETR
X I S N A NORY 25 BR AR AL . 515 (a) 23 1
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B4 MgAl-LDHFIBi@MgAI-LDH XHH2 )t TAE. (a) Bi 4f; (b) Al 2p; (c) Mg 1s; (d) O Is
Figure 4 XPS spectra of MgAI-LDH and Bi@LDH. (a) Bi 4f; (b) Al 2p; (c) Mg 1s; (d) O 1s

Xof bb T R 48 Wk VA A B Bi-NPs (3 T 77 75 45 25 18 1 1
FIPVP). 23 e 5 AL F (1 Bi-NPs (/5 A Bi-NPs-HW,
PVP# /K & MEUE I BB ) . MgAI-LDH #I Bi@MgAl-
LDHE AL AEAL TG 1. 2EMgAL-LDHAE S 7
LHMT IS T LR R 13%, 540455085 (10%)
FMI2ZETCIL, FWILDHTE280 nm%E 46 IR oA ik
TG M. Bi-NPsH LML AE R L Ve B AL BRI 16 P A
22.3% HAKE, 14 PEH AL 2 7 Bi-NPs-HW 1 25 B
FHNA3.0%, Z4E5F R W R MG PERIPVPRY X Br4T 2
F+Bi-NPs iy i PR FFe € M JE % F 2. Bi@MgAl-LDH
52 A AR T 48 0k U T R I X NO Y 25 Bk 2 mT 3k %]
56%, HFIE et v ILLDHK 5] AW 3%
HEINBi-NPsH AN AL i M. KIS (byitt— 2P 5T
T Bi-NPs I Bi-NPs@LDH & & ¥t fi £ 57 it 2 w2
I3 BNAE R ANE RGN T SRR R TG PRI, 45 R %
HH PR AR AR A AR PR3 AT, LDHAY 5] A SRR
PR BIBR AR E PE. K 5(c) X H T RS E R I R S
Bi@MgAI-LDHIYXRDIEE, 455 /R 75 XRD Kk
B AT S 06 B B 7 B RN B8R B O I AT & AR AR KA AR
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1k, UiHHBi@MgAIl-LDHTE St L E AL NOd 2 Fh )
IR ERY.

2.5 ERAb-nl WL I ST R ALY I

MgAIl-LDH, Bi-NPsfl1Bi@MgAl-LDHA iy i 56
W PR 38 3E UV-vis DRSIGIE SR 4F#7. Bl 6(a) AT
H1, MgAl-LDHSEMZ I X 3= B 534 75240 nmif < LA
N, 1 Bi-NPs i W O'E X T DA 48 A0 X ZE {22 0] I 5%
X350 nm#ik. Bi-NPsf¥ %ok 1] LG o i i i 1 3
ELAG B i 36 TR 25 3 PRS00 . Bi @ LDHYGAE AL 1)
J6 W R M 5 Bi-NPs B AE #2581, Ui BALDHIY 5] A
FFAN 23 i3S BikR 9 D I AL JE

[ 6(b)il 1:f LDHAE 5 1 (ahv) V2% B f A8 46 6
RS RN TS E, 4,48 eV, FIAXER I KN T
277 nmPA T B NEA BEIL 4 Mg AL-LDH ™ A= #4238,
T, G R IEA RN A A MgAl-LDH7E280 nm%%
AR R WA AR TEYE. E6(c) MMgAI-LDHE)
XPSH i, XPSH it i T 4 al 09 24 % 5 4 A,
Al LAYE B B A AL R, R 6(c) T LU E,



Bl 5 (R ) HEALTE AR EERIE. () ESMEIRETT, Bi-NPs, Bi-NPs-HW, MgAl-LDH X Bi @ MgAl-LDHYG{L 4 ENOTE M A, (b)
Bi-NPs-HWF1Bi @ Mg Al-LDHGHEL R M (o) e AT 5 Bi@MgAl-LDHAY XRDEE L&

Figure 5 (Color online) Photocatalytic activity and stability. (a) Photocatalytic activities of Bi-NPs, Bi-NPs-HW, MgAIl-LDH, Bi@MgAIl-LDH in
NO removal under UV light illumination; (b) photocatalytic durability test for Bi-NPs-HW and Bi@MgAI-LDH; (c) the XRD patterns of

Bi@MgAI-LDH before and after the durability test

B 6 SRR LR AF. () JeHEfk Bi-NPs, MgAI-LDH, Bi@MgAI-LDH 441 n] VL8 JZ 5164 ; (b) MgAL-LDHI (ahv)"? 53¢ Ag

AL R E; (c) MgAL-LDHAYXPSHr ik

Figure 6 Optical properties and band structure. (a) UV absorption spectra of Bi-NPs, MgAl-LDH and Bi@MgAI-LDH; (b) the plot of (ahv)" vs.

photon energy for MgAl-LDH, and (c) VB XPS analysis for MgAl-LDH

MgAI-LDHHr a5 37 B22.80 eV, H4RARA F5 8, nf
ISR Sl A7 B M —1.68 e V.

2.6 ESRIETEA hisEHik b

KT G A AL B R A AR B A I A R SRk
#, X} Bi-NPs, MgAl-LDHAI1Bi @ MgAl-LDHAE i T J&&
T 7E B BV T R 9 DMPO-- 05 Al K A DMPO--OHA
R, HETE, ARG, B MgAl-
LDH b JF %A K0 2 AE T i A i 3, X 2l F
MgAI-LDHZE $8 B 5k, 280 nmili 1K (1) 28 40 I B
THELOE BRI 2575 A H . Bi-NPsHE
Al B A 205, (H AR AN E]-OH; 1M /£ Bi@MgAl-
LDHAFE i b0 [E] s 45 0 51 105 F1-OH,  HAR 5 1R 5,
FIAMgAI-LDHAY 5] A T i 5-OHAY 7= A= P8 A4 it
58, RATHERT-OHM-O, A i HE K E 2 5otk
INf 3 PR Y SRR

J T B A R R, R Y R
WE & E AL ) (TEMPO)E i HL i 3500, 38 2 2 AR
HINITEMPOJ5 HL ¥ B ESRAF 5 22 b R i A e A= i+ 1Y
TR0 g BN 7(c) s . AE RIS R, Bi-NPs,
MgAI-LDH 1 Bi@MgAI-LDH 7 34> Y % hy 1:1:1 14
17 3K 26 {5 5 e (ML G 958 LR 24 I A TEMPOJi,
L 5 W0 %2 5 Bi-NPs @ LDH FE i ESR 1 5 3 BF 114 [
i, X B {U Bi-NPs@LDH = 4 ) % 4= B, 7 fiE &
TEMPO%: 4 2 i TEMPOH. 5k 2, Bl & 4h kot
TR %, M Bi-NPs@LDHAKE & 7= A8 (1 1% 7 e 1
At F Bi-NPs FILDHA g & Mok, XA | T 6k
2 R NO 25 B

MEL B4R, LDHBY A RE il 754 -OH I 7 42,
AT NSRBI, e R -OHAY PR AE YR T
Az 22 5 A2 S A I K 43 SO kL R T SRR B T
(OH™) 52 v A= il
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Bl 7 280 nm#£51 F Bi-NPs, MgAl-LDHAIBi@MgAl-LDHAYESR H t#:4# 3k El. (a) DMPO--O5; (b) DMPO--OH; (c) TEMPO-¢~
Figure 7 ESR spin-strapping of Bi-NPs, MgAI-LDH and Bi@MgAIl-LDH forDMPO--O; (a), DMPO--OH (b), and TEMPO-¢™ radicals (c) under a

UV irradiation at wavelength of 280 nm

Bi+UV >e +h* 3)
e +0,50; &)
H,0+h" — OH+H" 5)
OH +h' —-OH (6)

LDH % 1 & & & E MR (OH), k& 111IA  MgAl-
LDH## fb-OHf 7= A4 B IR T H R m F 5 1YOH & +.
h TSR — o, AR Uy 2o MgAl-LDHES fk
B ALY (MgAL-LDO), TERIE I TE S AE A 15 50
HERR A OH &+, 2R )5 X Bi@MgAl-LDOY
PR IE MR I, FENORE fift e KR IR (1&18). (H A7 i
4, Bl BV B9 2EFT, Bi@MgAl-LDORY & PE A Fir
m T, X 0] e H T MgAL-LDOEA X} /K 4> FIic 42
BN, HRR LA Ty MW B 2 S 1 K Ay T e AR
MgAI-LDH, {45164 Frigst.

S T X MgAl-LDOWE [ K B9 fiE J1, R GB

B 8 MgAl-LDH, Bi@MgAl-LDO }, Bi@MgAIl-LDHA AL IE Xt
e

Figure 8 Photocatalytic performances of MgAl-LDH, Bi@MgAI-LDO
and Bi@MgAI-LDH under UV light illumination
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6287-86743 - fifi i A5 7K W BRI g Ty A7 o b, A
FHHT6 W B /K YR8 ) ik, WRFF6 hJm M R EE ]
IRENH B 12%, BEIG W AR TS 2202, W F24 hE %5
TR 15.5%FF FEARLRFEAR AR, %45 R Ui MgAl-LDO
BA RAF0IW K e 1, ik b & A4k, LDHXT
FIK R AZ 00 T B TR 25 78 I H 8 28 7 #E
) AR B i o W ek 43 1 s R AR TS, A
Y 2L m L. A T i — 2 B STLDHAY SN
T 6 A G R A R, I T AR B Bi-NPs,
MgAI-LDH, Bi@MgAI-LDH [ fif [i] 43 3 5¢ 5t 75 iy []
ik, AR WMES (). ARG Ayl A AR
Wk HfE, M T BI-NPsH %6 4450.6539 ns, i
Bi-NPs@LDH 9 %¢ 5t 7 4 0.8036 ns # £, i W]
MgAI-LDH /) 5] A 7] ZE K Bi B i o (14 5% A L - F i,
] B Bi@MgAl-LDH Y6 850 & Y61 i o BE Ik 55, 1t
W BB (6 - O R AR AR. S5

LR R, Bi@MgAI-LDH ™ A 1 AR g 1
W2 HiFAMmARK, BRI E H MR B
%, XULATERIMDEI AT, Bisp =4 ToeE
BT 28 7%, 2% /GR35 LDH 2 [ i Sl SR 45 5 4
BRR A R, BT T, M EE
Bz, O T4 53 2 BiA 0 26 1, Bif )5t ¢ 1 Y
oA TR R AR, A s R AR R 2 1
A 3.

2.7 i ESAAENOE FEM BT ELAME IS F 52
JEASE LT ARG TR S e AL LB AE, — 4 Sl i
BFF A TF T BN 24 B B, RS Bi@MgAl-LDH 2 4G
1AL EALNORY JEA LT ANE TS I 10T s . 7E W B 3t
FEHCRIFLT), MNOMOHE A4 min)5, WER| T



B9 (a) MgAL-LDORESE 35 CAME T ML HIKRE J1illit; (b) Bi-NPsFIBi@MgAI-LDHH G LT ] 0 B 7 i T3
Figure 9 (a) The capacity of MgAl- LDO in water absorption at 35°C; (b) ns-level time revolved PL of Bi-NPs and Bi-NPs@MgAl-LDH

117551840 em™ kb A7 WA= BY, X 241415 )8 TNO;. i
F 1387 cm™'4b B IE AT IH @ T NO; [ B L0 3, 1 1]
TE A G IR & T NOFIO, [f] If FE7E I, D HENO S
O, N 5 Ak A NOS (5 1 2 (7) 5 (8)), bt 5 O,
7 ST BN O G BB AN 3 (5 07 3K (8) .(9)).

2NO+-0; +e” — 2NO; 7)
NO, +-OH/-0; — NO; /NO; +H" (8)
NO; +-OH/-0; — NO; )

TESHMDEIETR, 84011142 cm™ flNO; I 3,
[ E 1025 em™ AbH 8N T 145 JE T 5 5 NOS Y
i, 1270 em™ Ab3 N T 14N EJE T AUNOS Y. 3
BRSP4 T A | ALse iy A i 3L 5NOR
NJENO; FINOS, {H2H THRIGENOABRE, W
Wi 2 e A N RA E MR I RN O . AR TE K
IFE G IR, WELHN1709H11615 cm™" 4b Hi B2 d 4
KA, wT L4y 35 J& i Bi-NOBK BiO,-NOKE A,

Bl 10 Bi@MgAI-LDHF: TS EAUNO S R i #0214 M %
Figure 10 [n siru DRIFTS spectra of the photocatalytic oxidation of
NO over Bi@MgAI-LDH
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Table 1 Assignments of the IR bands observed during photocatalytic
NO oxidation over Bi@MgAIl-LDH under UV irradiation
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Mechanism of MgAl-LDH-induced enhancement in the
plasmonic photocatalytic performance over
bismuth nanospheres

Xiaoshu Lii, Jiazhen Cao, Xinwei Li, Jiwu Cao, Xianming Zhang & Fan Dong*

Engineering Research Center for Waste Oil Recovery Technology and Equipment, Ministry of Education, Chongqing Key Laboratory of Catalysis and
New Environmental Materials, College of Environment and Resources, Chongqing Technology and Business University, Chongqing 400067, China
* Corresponding author, E-mail: dfctbu@126.com

The rapid development of industry, automobiles and manufacturing has emitted an ever-growth amount of the atmos-
pheric gas pollutants to the atmosphere, such as nitric oxide (NO,), sulfur oxide (SO,), volatile organic compounds (VOC)
and particle matters (PM). NO is deemed as one critical air pollutant as it is the leading origins of several environmental
issues, such as the acidic rain, haze, and photochemical smog. To eliminate its environmental risk, it is highly desired to
develop one effective, cost-effective and environmental-friendly technology to detect, regulate and remove them. Till
now, various technologies have been developed, including the selective physical/chemical adsorption, heterogeneous
catalytic reduction/oxidation and photocatalysis, to show high efficiency in separation, conversion and detoxification of
NO. Among them, photocatalysis is receiving an ever-increased attention by its high efficiency, low cost and green fea-
ture (this technology enables the direct utilization of solar light to trigger the generation of highly active oxidative free
radicals for pollutant degradation and mineralization). In the development of photocatalytic technology, the core part is
the design and synthesis of highly effective and durable photocatalyst. Plasmonic metal with a unique localized surface
plasmon resonance (LSPR) feature have now emerged as one appealing class of photocatalysts with wide applications in
environmental remediation and energy conversion. In the plasmonic metal-directed photocatalysis, the surface electrons
of plasmonic metal oscillate resonated with the incident photon, giving rise to the generation of hot carriers for catalytic
redox reactions. However, most of the current LSPR-directed photocatalysis is limited to the noble metal (Au and Ag).
Very recently, the earth-abundant bismuth metal (Bi) was confirmed to show a unique LSPR feature in visible light re-
gion, and more importantly, can serve as a direct plasmonic photocatalyst in ppb-level NO removal from a gas flow under
UV illumination. However, bare Bi particles do not show enough redox capability as the hot carriers produced via LSPR
in Bi metal cannot travel over distances longer than tens of nanometers. In this study, we attempt to introduce the
MgAl-layered double hydroxide (MgAI-LDH) to intensify photocatalytic efficiency of the Bi metal. A facile liquid-phase
ultrasound-assisted assembly approach was firstly used to synthesize the Bi@MgAl-LDH nanocomposite, in which
Bi-NPs are uniformly supported on MgAl-LDH nanosheets. This composite can efficiently and steadily photocatalyze the
removal of ppb-level NO from a continuous air flow under ultraviolet light irradiation via the plasmonic effect Bi metal.
The removal efficiency reaches 43% for Bi@MgAl-LDH, much higher than the bare Bi-NPs (43%). The combined study
of the composite phase/morphology/structure, its optical property, band structure and ESR oxidation radical capture ex-
periments reveal that MgAI-LDH cannot form a heterojunction with Bi-NPs, and the enhanced photocatalysis on
Bi@MgAIl-LDH originates from the abundant hydroxide ions (OH") on the surface of MgAI-LDH. These OH can quickly
capture the photoexcited holes to generate - OH radicals, and simultaneously promote the electron-hole separation by
consuming the holes, both of which can raise the utilization efficiency of the photoexcited hot carriers and provide suffi-
cient oxidative radicals for NO oxidation. Additionally, MgAl-LDH has a unique water molecule memory effect, and the
OH™ that is consumed in photocatalysis can be replenished by adsorbing water from the air, leading to a stable photo-
catalytic performance. The reaction pathway study of the photocatalytic NO oxidation over Bi@MgAIl-LDH by in-situ
DRIFTS reveals that NO is completely mineralized into nitrate. The present work should contribute to a deeper under-
standing of the photocatalytic mechanism and then the design of robust catalysts for air purification.

bismuth, surface plasmon resonance, MgAl-LDH, photocatalysis, in situ DRIFTS
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