5 54 %5 1 R B N - Vol. 54, No. 1

I

2026 4 1/ JOURNAL OF THE CHINESE CERAMIC SOCIETY January, 2026

http://jecsoc.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20250226

FETHUE S & Bi@Bi,Sy/Ce0, E AL 4ERI G M K CO, ik A

EoT FRED ARG
(L. HEHTRHEIRIL KL bR TR, M1 571126, 2. FIRITE SRR L2205, 4k 1 137000)
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1.1 #&

RHERE(PAN, M,=250 000), N,N-— FI3LH
[ fZ(DMF), /K &R EA[Bi(NO;);- SH,O]F1 757K
B TR ET[Ce(NO3)3-6H,01, T L ifgb b T A4kl
BB 43 PR A 71 o HIR(CHN,S) FiIR LR (CsHOg)
A7\ bedk = R (CTAB), 6T B 2548 411k
ZRAFARAF . LKLECHOH) . 4
(CoHgO) 1 2~ f#(CoHgN,), M FAb stk 1), PA
2y N, BT ACNE
1.2 #HmblE

CeO, YK 4RI ¥ 1.5 ¢ PAN T
15 mL /) DMF H, 1.5 g Ce(NO3);-6H,0 ¥#f#T 10 mL
DMF 1, ¥ E@RWEBRIRSE, s, 153
Ce(NO;)3/PAN 4522 FVEST 4 10 mL 95227,
7E 1.0 mL-h ' (A EA 15 kV I T T EY)
22, 193] Ce(NO;)s/PAN R & 4F4ERE, H= T4 24 h
Ja, FENEXY T, FHEE 500 C, fHIL6h, BH
FEREEFD] CeO, gk aT4, BT THRIAH.

Bi@Bi,S:/CeO, H & £F 4E il % HL 0.79 ¢
Bi(NO;);-SH,O W& fiRT 10 mL B 1/K, #11534%:
W 0.57 g BURAAET 15 mL £B1K, #1565
MR 0.176 g PUIA MR T 5 mL £ BT K,
FISIR MR IA TR . 7E 200 r-min ' FIFEREEE T,
3 PR DR VA VRN LR I R VS TR 2 1% I N Bl 36V R
o, RSESERE 15 min, 2% 50 mL RIVUG AN
PR R RS 22, N 20 mg CeO, 49K 4T 4 F1—
€ CTAB J& o ¥ i e SO N 552 %5 B N BE AR . DA 5~
10 C-min' {FHEERINME 180 C, FHIRFF
12h. RMSEHR, HRAMESE. KU %=
BT RATK GRS G, B E RS TR,
60 CTH 12 h, H1G99K IR Bi@Bi,S3/CeO, E&
2h4E, Fridy BSC-P. MHEIZFAFT, RBEHAM
PUIR LA HI73 90K AR BiySs/CeO, H A 414, #rid
N SC-P.

AEN, HYKk IR Bi@Bi,Sy/CeO, B A 4T 4kl
HIEEME, MW, BN HEREET
KAEFET, FIASAUKRER . 49 KA AN gl K 57 7 4R
Bi@Bi,S;/Ce0, H & 4 4E, 4 Jllbric y BSC-Q.
BSC-B #il BSC-T.

1.3 &KL

KA NIRRT RIES W X SN R AT
S AX (XRD)  AE #4 KB 1 90 #H & AL,  PANalytical
X'Pert3 Powder, Cu K, #(A=0.154 056 nm), & i
40 mA, EHE 40 kV; HITEHE 20°0~70°; K5
A4 T 2 (SEM) R AEM BB 4544, Hitachi
SU8010, TAEHLE 5 kV; 4 HHES 7 Bk
(HRTEM)RAEA RHEE M FIZH 1, JEOL JSM-2010,
TAEH A 100 kV; X S8t s Re 3 (XPS)illik
MELRE TR A, PHI-5000 VersaProbe, L5
Tk C 1s U§(284.6 eV)RZIEAT FEALFS 5 Ny W BH- 5t B i
ZAE Autosorb-1Q N, W A (USA) bidk47, ELERTHIAA
(Sper) K H £ 55 BET J7ikR18, L&A 4
Barrett-Joyner Halenda(BJH)F R 1157, £54b—] ILig
SR FEHEA(UV-Vis DRS)MAAA 1) ' B ISR 6 1%
M S 36, PerkinElmer Lambda 35, LA BaSO, %
bbs ZEBIEAC(PLYRIEM R - N E A1
{1, Hitachi F-4500, HURKK 350 nm; LA TAE
i, CHI660B, HTotHLS B BHETE (EIS)M
s PRI R I S (EPR), JES-FA200, FT
H H A .
1.4 SRS

e CO, IR JF R BAE 100 mL [ il <% [ M
AT, L300 W Xe kT (7 AM 1.5G JEfr, i
PLABAYE) TR FREL 20 mg HEALFI T 1 mL
TRFEMK R, A AL 15 min 5 ELE TR 2
(B REL) S pum)o K 7 A0 R 2 36 i L 2
TP o RBHT A RIBA S 4L Ny 30 min
PAHERR 2SS, BJE VIR CO+H,0 78 5 (i
50 mL-min~"). PG 3 h, RESET Y, KA
SMEEE(GC-2014C, HA Shimadzu)fE£L 53T CO
A1 CH4 ¥R & (Porapak Q #%, TCD il #%).
1.5 HEXE

KH CHI660B HEAL2: T AE vk #4 2 = Bl AA &R
BT R BRI K AR S 20 BT 5% (=
5340) Nafion WREIISIRET 1 emx1 em FHIK
HE(FTO)ENE, 60 CHEFH15 TAEHAk: Pl Ag/AgCl
(M3F KCl iAW, E=0.197 V vs. SHE) NS LLHIHK,
Pt 22 9% B, 0.1 mol-L™" Na,SO4 KIE Wi (pH=6.8)
HLAR I o BEAS G FALIALE 75 WL 365 nm LED %]
O3 50 mW-cm ) &5 I 0 V fiiJE (vs. Ag/AgCl)
HEAT; BERE- AR EEM-S) IR E I AT E 400 Hz.
-1.0~1.0 V(vs. Ag/AgCHFH, 456 At H Sk
FRM P B s AL BT (BIS)FE 1000 kHz~
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0.01 Hz AIRJEH. 5 mV ZHIRIE. 0.8 V [ (vs.
Ag/AgCl) N, 383 ZView B AHL4A Randle 254K
FL R H L A 2 R FL L (R

2 EREH®

2.1 YIHELER ST

K1 237 A ESS A A XRD 5.
BT # g 2 ARG 140 CeO, YIKE4E, 15
20=28.5°, 33.1°, 47.5°F1 56.4°4biE i S BT 007 7
S5K9(Fm-3m) FRFAE AT ST, 73 il XS B2 (111) (200)+
(220)F1(311)F4 T (JCPDS 34-0394), EHok LA I4%,
HESE [ B CeO, HImZifE . TIbJEHIZ 5 7K #
RIS SC-P ot B AL BRékK CeO, 158
FERTHIEAN, 7F 26=22.9°, 23.5°, 24.9°, 28.5°, 31.8°
A1 46.5°K0%1 15 1 HARBIATINIE, 5HIEAZd R BixS;
f£1(002). (101). (130). (211). (221)}%(431) & 1H
(JCPDS 17-0320)58%#4E, 7~ | BiS; KR A4
B AR RVEME, TR JE R A FEFIER T
(BSC-P/Q/T/B £74), [ CeO, Al Bi,S; FFEIE AP,
1E 260=27.2°1 39.6°4b [E] i WL 21 4 )& Bi 11(012)F1
(110) 4 THIAT ST (JCPDS 85-1329), L&A AH[E, 14
SREE AT ZE 5. XA = JOAT R P E I, ELREIE
SE T Bi@BiSy/CeO, S 45k (R il Dk g . Horr,
&J& Bi WM RARE TR IEEEF(CTAB) Sk i
FI(CsHgOg) [ JEALIE I AR o 12 5 51 BT A S35 Wi
R T M JoB| = n E AR RINYAREE, ToAR
TS5 BTT B T BB 1) S AR IR

+e *:Bi +:Bi,S;  e:CeO,

¢ SN e e 0 ° BSC-B
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Fig. 1 XRD patterns of the different samples

2.2 MRS

FIFH SEM. TEM BX & RAE4E R CeO, L 4ER T
(1) 57 R 45 AR (B 2). FRFLYT42 CeO, RUHER
300~350 nm. KA£EE>500 BB LF40R(E 2a),

KM TG . ZIIEFEFIKIAR NG, SC-P 4F
e R 55178 15 20-30 nm JE 1 BirS; 49K F (8 2b),
FJZHE {001} i ) 2 B AL JERAMEA K 24 5] N8 555
(CeHsgOg) )5, K JEFE Z 30~40 nm (14 2¢),
o HHE S T BB (HRTEM) ML 22 2 Bi,S; 44
KA R A E 10~15 nm BRIEFkL(K 2d), #
—B WS R, ERIEHR 2 0.27 nm ] Bi (012)
m A% 2 SL(JCPDS 85-1329), 540K 3K 0.30 nm [
BiyS3(211)258L(PDF  17-0320)JF 5,15 7 1) 14 4 3k 4%
B (A 2e), UESZ4)E Bi URLEAIAR IR T BioSs 44
KFrs RWIPUIR LR (38 JE A R A5 B i i
NEJE Bio XA “LF4E-gik -4 BBk 3 2%
ghry, AISEIL SRR AR, e R AR
Bt 7 HAESHIEE . BSC-T(Z &) MR 350~
400 nm 7R 2f); BSC-Q (Z EE)EMER
220~280 nm ZLAPKLIR(E] 2g); BSC-B (L)
S er4ERm E B A K 200-250 nm [ Bi@Bi,S; 44
KFE(B 2h). 2 BH SR TG PR a1 R P 5 A
AR AR, REYOR AR A K I (2 %
I A YA N 2 1155 52 5 A ZAE NN
i k)", AP Sl Bi@Bi,Sy/CeO, IR
SERI “CTEIR-AR W EIRL
23 FREATENSOW

KH XPS X Bi@Bi,S3/CeO,(BSC-P)E & 41k}
(2 T 70 3= A RS BEAT HIHT (B 3). B 3a FivRif)
A IR RN, PR R TIE W £ 90 Bidf, S2p.
Ce3d. Ols & Cls F#fiElg, Hrf Cls 1£(284.8 eV)
VB FAX BRI (o teys 4™, R RE ST A 5|
NANEBRYIF . B 3b 1) Bi 4F A1 S 2p o Pt %
T BiS I I S04 . 7E 156~168 eV X [A] HE1
PILH LY Bi 4F HEgUE >R, b, 45568
158.5 eV (Bi 4f5,) M1 163.8 eV (Bi 4fs,) I 5mIEXT B
Bi*" (Bi,S; fi#%), 1M 156.8 eV/162.9 eV 155117 )E
TR B’ (&)@ B, ENE T 48 Bi 4Kk
AFTE . EASE R0 Z: 76 2 20 Bi a0 £4 T
162.0 eV(S 2p3p)Fl 163.2 eV(S 2p1 )55, JHJE A
STHIHEIEE S, HORE IR T S JuERM XPS K
M RBUERT Bi oK 10, Ce 3d i &1 IS (1
BAEMSHEIMEE 3c): &k 876.1 eV(v))
877.5 eV(vy)« 882.9 eV(v)Hl 895.5 eV(u))Xti Ce’"
() 3ds, M 3ds, LB 3 R0, T 898.5 eV(vs).
899.7 eV(u). 910.3 eV(u) % 915.5 eV(u3))HJ@ T Ce**
WA, X A Ce®/Cem ILAEAMK RAE SRR K T
B A A RL(Vo), i Ce oCe B E L
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WY 2, B TAHE S B Bi@Bi,Sy/CeO, B A A 4T 154 L% CO, it R . 187 -

IR JFE G, W R RO A BT IR E L COy MR
(*CO,—*COO)!'™, Ols w7 HHlk & 3d #t— B AEIE
T RIEER 2R 529.6 eV ALY T g NS N
CeO, % S (Opy)» 531.2 €V [1)JE U V1 8 g 2 Th W b
A(Ouss, BUIEFRIEAMELEA), PREFILLT
AU T CeO, EARMIABRELER, HH CO, )
PSSR AL 1 e A i 1,
2.4 LEREIR CO, WHIHHT

SR Ny T8 B Pt R 255 28 45 AR Yo AL R
PR A LB M AT 7 RGRAE . Wi 4a
1R AR E BRafifE 5 B FH G BB 22 (IUPAC)
I AARHE, BTA RE 5 S L TV B SRR 26 J H3
RV IEIIR, X —HRAE R BIA R AT SL R A FLEE #4
FRAER. R 1 BRI, JRAR CeO, AR AT 4EM
FEEREAN 27 m> g, 2 Bi,S; kst G, ok
LERMEABE BirS; B E R 2MEAR. KHA

IR BiyS; 1 2 (I FE i SC-P A1 BSC-P Ak} Hb R I AH 2
FRTFE 43 m> g, KU BirSs 4K 15 A A
BHLBR M BB RAER, &8 Bi MR Ak L
RMEAMI IR . RECKR BSC-Q 1R
(40 m*-g "YNTF R BSC-P (43 m*g"), TisEijik
BSC-Q F#iR BSC-B #MEHLR AR TN, 43
A 38 m* g F36m*g s

FLRSH TR, BipSs 157 3 3 0% 14
BHAOFLE S AUFIE . CeOy UK EF4EHIFHIFLE N
14.31 nm, & AFE P52 /N2 8~10 nm
XIa]. (EfERNE, A EEMIRAFLE S
T JEUE CeOy MRE, X —Bl 53R B /KA B 1L 72 AR A=
I Bi@Bi,Ss R S5 AU A B/ T CeO, 4K
YERFLE RS, RN RERE T HELAESE.
W CO, WP SRES RGETT T et R i 3R
PERE(E] 4b). LRSS RAEX R, CeO, 9N

VB o e e ——

(a) CeO, SEM(TEM)

2

(d) BSC-P HRTEM

(g) BSC-Q SEM(TE)

(b) SC-P SEM(TEM)

(h) BSC-B SEM(TEM)

B2 ARFEFESE SEM. TEM HE 1 HRTEM HE A
Fig.2 SEM, TEM (inset) and HRTEM images of different samples
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Fig. 3 XPS spectra of Bi@Bi,S;/CeO, sample
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Fig. 4 N, adsorption-desorption and CO, adsorption isotherms of different samples
x1 FEHGPLERER, FLAMEHILE
Table 1 Specific surface area, pore volume, and average pore diameter of different samples
Sample Specific surface area/(m> g ") Pore volume/(cm® g ") Average diameter/nm
CeO, 27 0.042 14.31
SC-p 43 0.085 8.32
BSC-P 43 0.087 8.31
BSC-Q 40 0.076 9.24
BSC-T 38 0.073 9.26
BSC-B 36 0.066 9.31
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B TRE S Y Bi@Bi,S3/CeO, HALFYEn 154 i CO, B R

* 189 -

KAYERA BTN CO, WHhES1(17.3 mggh). 5
Bi,S; ({4185, #4 8l SC-P kL5 BSC-P W b &
Iy AN# 36.1 mg g ' F139.2mg g, i BSC-Q.
BSC-T #1 BSC-B )W ft & 73 Jill ik | 29.5.
27.8 mg-g M 24.6mg-g'. WL, Langmuir F
TUADLA5 0 B W B 3o 2 DA 25 IR B R = BinSs 1 30E
S PR 572 IR 45 ) 3 3 i ) 08 5 L 50 45 g R 2 T Vi 2 7
M HBARTE T CO, WRPHPERE, B 3R A SRt
T SER ¥
2.5 XEMEESHT

Kl 5a &7 7 AR UV-Vis DRS ik,
CeO, Ak AT HEAE 28 P X BRI, Ao H A AE
B (%) 2.88 eV); BiyS3 7E 400~800 nm 1] Iy X
BEA W, XIFRTF BiySs MIZE MBI ; #f
i SC-P 7E 1] WG X WS sm BE S8 b, iX 42 BiS; 5
CeO, M R4 FERMEE R . Bi@Bi,S:/Ce0, &
EEYECRAIIES) UV-Vis DRS J:irh, Bi 49K
WURLI SPR ZZMTE 500~ 600 nm Ak 7= A= H W i,
S IR 45 T R A e 5 SO AR A L 2 1 i
YUK R GOKRGRIREEAS [RS8 I U8 e U B 4%
AEER FARAG RIS RLE, T CeO, AR AIAE
600~800 nm 1] WLyt X T BT (RN, X Le i[RI
FHFE PR TE T AERITER 41 22 BT 0L 1 5 S 1 e 17,
HHET 7O RE ST, NHAES AR CO, LR
Joot B b ) A REAR AL T ORISR . B S

JEIR T ANFERE G PL Gt . CeO, K474 R H
B AT WL R SHHIE(Z) 450~600 nm), J5 T H A 2
I SR EREERIT; 5 BLS; &5, R4t
et A 7325, PL 58 R FEK; Bi@Bi,Ss/CeO,
HEF ARSI PL E 53— 50855, HEHEF
Bi KRR SPR S, LA R AN R T 3t d it 2 [ 5k
MR A S A AL, T AR C BIR T R A
NS wan i &

Bl Sc JE7R T AR S E ALK FEOE T I BES
FEHLRIA R . CeOn GKAF4E 16 i AR 55, 32
R T HAIE WA HOVEBR T A E &
Bi,S3/CeO, 5 A 414k [K] 53 Jit 45 F 1 i i f far 73 B9
Ot R 35 9 Bi@Bi,S5/Ce0, B & 4T 4G
Wt — BRI, FIFERIAET Bi 49K BRLY SPR
R o A [) 7 55 3 1t AR Ak B 2 T AR A U B 4%
18 550 6 WO BT 0 3 o T Ce O, FR 48 23 37 B g U]
B A A K B T o, B 2SI v 0 A T B
FE 0 B AL S BRI (BIS)3E T+ Randle #5740 &
BB 5d). CeO, GKEF4EY EIS Tn iK1 H
T R I (Re), VR T HAMEH IR FH A E .,
Bi,S3/CeO, 5 & £ 4k Kl ¢ Joi 45 5t i B&AIK 1 5t i BA
i, R BFW/N, Bi@BiSs/CeO, B & 4T 4 EIS
BRI N R B4R, TSI AR A
oy B SR, AR RO ERE R AL T B
WA .

1000 o, | &° —BsCr | —Bscn
| - I P R s Y
g —BSC-B E 4l
z £ 600 —BSC-T E
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Fig. 5 Optoelectronic properties of the different samples
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K Se B/n T CeO, 5 BiyS; 1 Mott-Schottky
(M-S)IHRSE B . B M-S #hZ2 1y 5 0 IE AL R AL,
IESEHA n R SRR R, E i A i 2 )
RS, CeO, A BiySs KT AL (E)
23 51°8-0.02 eV F1-0.58 eV (vs RHE). #4 n %42}
SR RE R IS, H A AL(Ec) B HL-Fa H
R4 23 0.1 eV, Bk CeO, 5 Bi,yS; [ E g 43 4l
N-0.12 eV F1-0.68 eV. Z5EKIN-AI i85
WHHE IR Tauc plot ¥, Eid 2 (ahv)* ~hy
e SMEE 50, WFF CeO, Al BiyS; 17 BR(E,)
B4y 5 4 2.72 eV Al 1.65 eV. FETREM 458 A
(Eve = Ecp + Ey), it— P43 HMN 5 HAL(Eve) L
B8 2.60 eV #10.97 eV (vs RHE). %458 A
J 2 e B 45 ST BT LR A A SR 4L T OGBS
2.6 RAENMEREDT

el COL IR JEMERET FUR I, £ A M A%
MNEEE R 300 W Xe T(AM 1.5G G,
100 mW-cm *YBEHUUKFEEIRST 3 h, £5 501 6a ft
N, dl CeOy YKL R A Cco, FFE A
142 ymol-g"h™'. BiS; H& G CO PHRBTE

16

L 2z CO
e CH,

—
~

—_
S N
T T

Yelid/(umol-g™'-h")

S N A N ®
T T T T

@

@
L

2]

C-P  BSC-P BSC-Q BSC-T BSC-B
Samples

(a) CO, reduction yields

5.76 pmol-g "*h™', FFFERE 2.43 pmol-g'*h™' Y CH,
AR 1M Bi@BiSy/CeO, = uH ALT4EARIEIT £ &
PHENUR SEBLR AL PERE, o, GRS s R
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Extended Abstract

Introduction The photocatalytic CO, reduction technology has become a research hotspot in the field of carbon neutrality because
it can simultaneously achieve “carbon fixation + solar energy conversion”. CeO, has been widely applied in the field of photocatalysis
due to the advantages of CO, adsorption by oxygen vacancies (Ce**~0") and the carrier buffering capacity of the Ce®*/Ce* redox
couple. Bi,Ss, due to its narrow bandgap (1.3—1.7 eV), unique layered structure, and broad light absorption range, has become an ideal
candidate for broadening the spectral response. When constructing a heterojunction between Bi,S; and CeO,, the oxygen vacancies of
CeO, can serve as CO, adsorption anchors, and the built-in electric field at the interface between the two can promote the directional
migration of electrons and holes. In-situ introduction of metallic Bi nanoparticles can enhance the visible light absorption through the
Surface Plasmon Resonance (SPR) effect and further inhibit the recombination of photogenerated carriers as electron traps.
Meanwhile, one-dimensional nanofibers, because of their high aspect ratio, continuous pore structure, and mechanical stability, not
only provide a three-dimensional template for the in-situ growth of Bi@Bi,S;, but also form microchannels through the interweaving
of fibers, promoting the diffusion of CO, and the desorption of products, making them an ideal choice for photocatalytic carriers.

Experiment In this study, CeO, fibers prepared by the electrospinning technique were used as the substrate, ascorbic acid was used
as the reducing agent, and deionized water, ethylene glycol, ethanol, and ethylenediamine were used as solvents respectively.
Combined with the hydrothermal synthesis method, Bi@Bi,S; composite CeO, nanofibers in the shapes of nanosheets, nanospheres,
nanorods, and nanocubes were prepared. Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM)
revealed that Bi,S; was constructed on the surface of CeQ, fibers in different morphologies, and the in-situ generated Bi nanoparticles
were uniformly anchored at the interface of Bi,S;, forming a unique three-dimensional structure. X-ray Photoelectron Spectroscopy
(XPS) and Electron Paramagnetic Resonance (EPR) confirmed that Bi,S; and CeO, achieved directional separation of carriers through
a type-S heterojunction. Highly active electrons were retained in the conduction band of Bi,S; for CO, reduction, and strongly
oxidizing holes were retained in the valence band of CeO, to drive water oxidation. The SPR effect of Bi nanoparticles enhanced the
visible light absorption ability, and at the same time, they served as electron bridges to shorten the charge migration path.

Results and discussion The photocatalytic CO, reduction reaction was carried out using a self-made airtight reaction device, with a
300 W Xe lamp (AM 1.5G filter, 100 mW-cm ) as the light source to simulate sunlight. After 3 hours of light irradiation, the
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Bi@Bi,S;/CeO, ternary composite fiber system showed excellent photocatalytic CO, activity. Among them, the nanosheet structure,
with its high specific surface area and large pore volume, could form more active sites, resulting in the best photocatalytic CO,
reduction effect. The yields of CO and CH, reached 14.58 pmol-g™'-h™'and 5.68 pmol-g'-h 'respectively. Different structural
characteristics such as the high light absorption efficiency of the cavity in the pompon structure, the strong local electric field at the
edges of the cube structure, and the rapid separation of products in the rod-like structure all effectively improved the CO, reduction
efficiency. The generation rates of CO were 12.26, 11.71, and 10.55 pmol-g™"-h™' respectively, and the generation rates of CHy also
reached 4.34, 4.12, and 3.38 pmol-g™'-h 'respectively. Meanwhile, the Bi@Bi,S:/CeO, ternary composite fibers showed good
photocatalytic stability. Under the above reaction conditions, after 5 consecutive cycles (accumulated 15 hours), the yields of CO and
CHj still remained above 90% of the initial values.

Conclusion In this study, a Bi@Bi,S;/CeO, composite photocatalyst was successfully prepared using CeO, nanofibers as the
substrate and combining the hydrothermal method. Material characterization showed that Bi,S; and CeO, constructed a S-scheme
heterojunction through interfacial interaction, achieving efficient separation of photogenerated carriers. Highly active electrons were
retained in the conduction band of Bi,S; for CO, reduction, and holes were retained in the valence band of CeO, to drive water
oxidation. The Bi nanoparticles deposited on the surface enhanced the visible light absorption through the SPR effect, and served as
electron bridges to accelerate charge migration and prolong the lifetime of photogenerated carriers. Bi@Bi,S;/CeO, showed excellent
photocatalytic CO, reduction performance. This study provides a new idea for the design of efficient CeO,-based photocatalysts:
retaining highly active carriers through a S-scheme heterojunction and optimizing light absorption and charge transfer by combining
the SPR effect of non-noble metal nanoparticles. This strategy has important reference value for the development of low-cost and
highly stable CO, reduction catalysts and is expected to promote the practical application of photocatalytic technology in the field of
carbon cycle.

Keywords plasmon synergy; S-scheme heterojunction; Bi@Bi,S;/CeO, composite fibers; controlled synthesis



