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Abstract: Photocatalysis, a new environment-friendly green technology, shows great potential in ecological
environment restoration and clean energy production. The selection of efficient and economical photocatalytic
materials is the key to achieve efficient photocatalytic technology, with bismuth molybdate nanomaterials
attracting much attention from the academic community due to their unique layered structure. Herein, the
research progress on bismuth molybdate nanomaterials in the field of photocatalysis was reviewed from the
aspects of crystal structure, preparation methods and common modifications, while the application of
bismuth molybdate in the field of photocatalysis, including photocatalytic CO, reduction, photocatalytic
degradation of pollutants, photocatalytic hydrogen evolution and photocatalytic nitrogen fixation, was
emphatically elaborated. Finally, the challenges and prospects of bismuth molybdate nanomaterials in
photocatalysis were discussed.
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Fig. 1 Crystal structure diagram of bismuth molybdate!*!
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Fig. 6 Schematic diagram of traditional heterojunction energy band arrangement
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Fig. 7 Schematic diagram of photocatalytic reaction mechanism of Ag/Ag,S/Bi,MoOg plasma p-n heterojunction®®
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Sl R (vs. NHE)V FEY)
2H"+2e —H, -0.41 H,
2H,0—0,+4H " +4¢e” 1.23 0O,
CO,t+e —+CO; -1.92 *CO;
COy+2H"+2¢ —CO+H,0 —0.53 cOo
CO,+2H"+2¢ —»HCOOH —-0.61 HCOOH
CO,+4H"+4e -»HCHO+H,0 —0.48 HCHO
CO,+6H"+6e —CH;0H+H,0 -0.38 CH;0H
CO,+8H"+8¢"—CH,4+2H,0 -0.24 CH,4
2CO,+12H"+12¢ —C,H,+4H,0 0.064 C,H,
2CO,+12H"+12¢ —»CH;CH,0H+3H,0 0.084  CH3;CH,OH
2CO,+8H"+8¢ —CH;COOH+2H,0 -0.31 CH;COOH

42 FEUEBKBENTT Y

Bifi 5 EP e R 2 ST L DLl 2 S, P R A e
I AR R A ML YR € R K R AR HE O 16 FE H AR OK
PR By = BTN AR R B PR AT LGS By B 3 Y
(AT B R v R S A AR TG 1, fb i e e HLak
fIREE, TR T W60 70 7 FH F S fb e i A
LY RHE KT, ek R, O, 55164 0,5,
R, Sk 28 05 R 45 4 1) Ho0 58 OH K 2
N, JER-OH, X4t [ 3L B A A LM, Tl RhB.
MB Z ALY ERERE, &7 =Y)h CO, Al HOP,
DAI 25550 Ag 5 MM EE. Bi;MoOg 44K F i
I, A% Ag/BiMoOs B AEMfLs, I FoufiEfk
Ff# RhB, JEHR 120 min J5, RhB HIREfERAE] T
77% . ZHANG %508 3 i 57 vk & e 7 = 4
Bi,MoO«/Bi,Sn,0, = M RE L E & #M R, &
LED 4T F& 4} 120 min /5 , RhB Hl TC # F&f#343 5]
iKF 95.28%F1 87.45%. JFH L 5 IRFEMIEAE,
AR RS KA B EHEILTE P . KUMAR %5
il 45 T FeWOy/Bi,;MoOg 5 I £ e AL, K HFH %
7K TC fl MB, 25530, JEI 90 min J5, TC
IR fif R R 5 97%, WM RI 4T MB 1956 R fi
F ik 3 99%, SHEN PV #4717 1 Fh
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Bi,M0Oy/Bi,M0oOs , [F] i 25 e L, 58—
Bi,MoOg &ML AT BT L, HXF 2K} ( PhOH ) FEf# 1Y
EAEILTE M= 2 240 15, R FEAR 3K E] 90%. GUO
SRR A Bk T4 T Co304/BiaMoOg Y p-n 5t
AR, fEat —BiERER (PMS) i Bl i e
feat B, WA REB 87.68% M E (NFA ) ,
SRR AR FRE ARARAL T 5 B . A A AR N A
YRR, A e K - A R AR T A R T AR R R
g-C3Ny/Bi:MoOg Bk, HLEE - HriESE, Bk i iy
g-C3N, 5 Bi,MoOg # T Z RIS 4k, A %A%
-2 7O I E &%, 1T T X YRR MR,
HWILA R BN 15 mg/L i MB & 7K F4 P A 3R e ik
96%A I o ZEIEIER -, BXPY AL g-C3Ny/Bi;MoOg
RTHRIR, FIHIIEERBAR T AgPO, KT, &
TR AR g-C3N4/Bi,MoO¢/Ag;PO, sefEtertR,
TREf#E K TC, 50 min 5B HN 10 mg/L 1)
TC b8 93%, FrfftrE G R EA B
FOENE, 4t 4 YOS, HXT TC RYRE7
FAGAAE] 1%
43 REUDBKES

SEAHEA A3 A 7K T UK K B e 2 1k A Ak 24 g 1Y)
AT B, HOGH AT, LIU S0 K
24 T 739 Bi;MoOg/Mn, ,Cd S BH# KL, %K
G MR SCEE R T AR Ak K AT SR R
GENG %P7 i /K #43k & B T = JC Bi/Bi,MoOg/
Znln,S, SRR A AR, B = SR ZE A4
BHEEAEILTEYE, 7E0] WOEHR T, 76 5 h NPT A
Hik 2306.90 pmol/g, 435& ZnIn,S, #1 Bi,MoOg/
ZnIn,S, i) 4.3 151 29.6 £ .

44 FEXER

REAWEARRNEE TR, HREmAEA
ARG R 2 — Ak, ek AAE R R
PHABCIR 5 . AR, BER S mLIE Tz
ISP, Ny (N=N) S PRI R m e 50 1
AT AT, AR Y HN=NH, M5
FRRAFE 1 AT AT, AR =,
Fe2& N=N #5822 W mi e s NH, 0%, 76 7] WO
T, N, fil H,O AJ7E Bi,MoOg YAk 5 1 T i
K EAL - RSN A B NH;,, T 32 i T4 T
Aepe, LI ORI NaOH 4R FE Bi,MoOg 44K
5 B B 2SS Y Bi,MoOg(NaOH)ZH K -, LIAR
PGB E Z NHyo S53R R, EE A ik
RHLEE 5 T BiaMoOg 44K F 1Y AR 80 T B AN,
W BTG ALRE 71, NH; ™= %325 800 pmol/(g-h). LIU
FURIF A (Co) $B4% BixMoOs il & HAT MERTE
RIB Co-BMO JeEALH . 7ERT W% (1>420 nm ) &
Sf2h)E, H NHA Rk %] 182.42 pmol/(g-h).
VESALI-KERMANI ZEU'PHIH — 50 g-CaNy 48K Fr
B4 BizMoOs YL B, il & T A& ALt/ R4k
( NCN/BMO ) Jefifb ) . 4553800, NCN il BMO
ZIEfgd T TRR RS, 5Tk AEiT®E, NHy
() 5 h AR R AT 35 3271 umol/(L-g) , 43 il 2 B — NCN
F1 BMO (9 1.9 £5 1 9.2 1% . WANG 24P cu B 1
B7%, et Bi,MoOg Hi faf A P9 FRAT £ 2 2 ik K1 .
Ak, SIAR) Cu BTAER N, BE i HALE, 12
T Cu/Bi,MoOg JMEfL B A RE 1, TUTIS T,
NH; B4 835 5] 302 pmol/(L-g-h), Bi,MoOg #1fk
FIAE G A R i B FH AN 3 s

# 3 BiaMoOg M AR 7E A Ak Gt iy 17
Table 3  Application of Bi;MoOg catalyst in the field of photocatalysis

N H AR RS FE B R ) 7R ol R 22 30k
CO,iFE  BiMoOs 300 W Xe Cco 17.10 umol/(g-h) [83]
ZnFe,0,/Bi,Mo0q 300 W Xe CO. CH,4 47.10 pumol/(g-h) [84]
Bi/Bi,M0Os 300 W Xe C,H;OH 17.93 umol/(g-h) [85]
I it Ag/Bi,MoOs 350 W Xe 80 mL JlEE ¥ 10 mg/L RhB  77% [88]
Bi:M00/Bi,Sn,0 LED lamp 50 mL i E 20 mg/LTC  87.45% [89]
FeWO0,/Bi,MoOg 300 W Xe 50 mL FiE W 10 mg/LMB  99% [90]
Bi,M004/Bi,M0Os_, 300 W Xe PhOH 90% [91]
C0304/Bi,M00s 300 W Xe NFA 87.68% [92]
2-C3N,/Bi,MoOs 500 W Xe 50 mL W 15 mg/LMB  >96% [93]
2-C3N,/Bi,M0O4/Ag;PO, 500 W Xe 40 mL FREEE 10 mg/LTC  93% [94]
A Bi,Mo0O¢/Mn, ,Cdg ¢S 300 W Xe H, 31.0 umol/(g-h) [96]
Bi/Bi,M00O4/ZnIn,S, 300 W Xe H, 461.38 umol/(g-h) [97]
Bl Bi,MoO4(NaOH) 300 W Xe NH; #j 800 umol/(g-h) [101]
Co-BMO 300 W Xe NH; 91.21 pmol/(g-h) [102]
NCN/BMO 300 W Xe NH; 654.2 pmol/(g-h) [103]
Cu/Bi,MoOs 300 W Xe NH; 302 pmol/(g-h) [104]
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5 HRIEERE

AR, Bl 2 X AH I i 6 AL M RE DT 9T 1Y R
Wik A, & stz 20 H H R, 6l
Bi;MoOy AT . (1) M HA R 2, K
PUE T BiuMoOs KM BT EE Ty, 200 R4,
ty, RIE A Rk e ToEE, ARG, (2) Bl
A 1) Bi;MoOg ik 2 R IR ALK AR IR S5 1),
K T R ni A AR, 48 T BixMoOg G AT PE
S AT I Bi,MoOg fil s Jrikz—; (3) M
XPF ARG G, A A BUE R E R R 4%, AR
P, MELARAR S ARTE S, B, AR A
G BiaMoOg MR WF 5T B Wik /b . SR, BE A BT
FHIRA,, KIP— Bi,MoOs M BHETELL A E ,
AR AR AT, ¥ Bi,MoO, #18He: T 42
[ER S XN S [ X R S BUR 3B R S N e
S BiaMoOg YA T M i i H A 00 FBe .
HTil, BiaMoOs 32 AR PR =220 H FOEAEfL CO,
IR FDCAEIL AR K5 Y4, 4 RhB, TC. MB,
PhOH. NFA. Cr(Vl), CIP %,

R4 BixMoOg 1E 0 Z g e AR C gt iz it
FEIFR L, B 2 7 ) s B — PR ARG : (1)
HHT, BiMoOg ML RARXT AL,  Anfor SN AE
LT = EALTERE , BAK BiuMoOg & B EE 7
Wy (2) SEEESAMAR . M HRME. XELLSEER
BT AR = K s (3) H LAY BioMoOg P 3
TR B 24 0 4 JE B ol 1 n FOR$E = b
Wi RN, AR MW T REM B B, AR
. Bl E A, ANh e g -, Wik, k&
BN A B A BHZ AR il %5 Bi,MoOg 22K A 41
BHATFFEE T . B2, Bi,MoOg 1E MR I 9K #
B, TGRS IR E B RIS 5Pk, HH
SEIE BiaMoOg A1 R A Ak S5 s 1) 52 b i FH A% Rl
AR IRASE S AR A R T 1] o
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