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Ionic liquid-assisted preparation of AgCl/Ag20 composite photocatalyst
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Abstract: AgCl/Ag,O composite photocatalysts were in-situ fabricated with the assistance of ionic liquid
[CPMIm]CI, and then were characterized by X-ray diffraction (XRD), energy dispersive X-ray spectrometer
(EDS), scanning electron microscopy (SEM), Brunauer-Emmett-Teller (BET), UV/Vis diffuse reflectance
spectroscopy (UV-Vis DRS). Surface photovoltage spectrometer (SPS) was used to study the separation of
photoinduced carriers. Using methyl orange as the model pollutant, the photocatalytic activities of
AgCl/Ag0 heterostructures were investigated under simulated sunlight irradiation. The results indicate that
the presence of AgCl in the composites significantly inhibited the growth of Ag,O particles, providing high
specific surface area and large pore volume for the photocatalytic reaction. The separation rate of
photoinduced e/h* pairs was effectively boosted by coupling AgCl with Ag,O, accelerating the formation
of *O2” and promoting the degradation of methyl orange. ‘O, is the main active free radicals during the
photocatalytic degradation process of methyl orange.

Key words: photocatalysis; AgCl/Ag,0; heterostructures; charge separation

FEREE DAV A ERREE, MUk SRR FRI, ERZIHREARF, HeT
JEA RGP g, Pk skt a. RAE SRR EARAE KA S /K AR 45
FERVRARAS FIA BT G B ROR R NS AL T L BT 05 S AT R AT FE e AL HR A%

Woks H#H: 2022-05-04

HEWH: EKE ARSI H (22064005); HLERTEIREEAHH I )11 48 5 5 525 %= 51 H (2018FTSZ15)
R dk O, L, BIEIR. BEATTR: GEAHT ROGHEAERET . E-mail: zhyrw@163.com
MEEIEE: kA, 5, Bdg. WHAUim: G, E-mail: zs116938@126.coms



38 A

43 %

O, A FIAEC IR AE B R AT DA A s v e
(h*. -OyFII-OH %), XLy H HEE A A HLI5 YL
VI A R TGS BT,

TiO, BB MIE LT TofE. S Fa e PEIF S RF
R e PR R SO A B H 2 TIO, 1Y
B TEEN 3.0~32 eV, TERIMNEA RGN B
TR ZE S T A L/ O (e /'), I AR R il
T TiO2 X FHYG A RRI L o ERAE AR XS BRI B
J& » FESEBR G A Ak S AR A B R AR AR 3500100,
BT AgO BIZETE BN 1.0~1.46 eV, 1]
DL R AT R HAN T = AR e A BRI T - Ag2O 18 L
B Tl&. faEthlr. MBS A, 1ok
AT I R A B R A 014, (HR AgoO fE
RHAEAFN R SE T HOAE SR T A E G Ha
Bl LR T RCRK, SEOCBALTEMER. X AgO it
ISR, REEEEAE e/h iAo K
i, [EHBEY A USSR PR AgO Ml
TR B . BEFUR, bR TR A e A
e/h I G GH BE R MU0, AFEpESAE
NG TR RS A, BT S TR R
MRz, ERmPmME=AENEm. A
AL A e s AR A 1 a3, e
oA B A, B EDG AR PED T,

K TAERUEE B TR 1-05 P9 2 -3- F R me 5
5 ([CPMIm]CI) 4 Bl &, % H A 22 U0 U 7% 1) 2%
AgCl/Ag0 YefAk7]. [CPMIm]CI 7 HLFH 51
A DL B R S HEFIE X AgO FESET T,
HITCHL CrmT LS Ag™ & 7 ) SiAE i AgCl PtiE,
FxF AgO #EAT AL Z 1115 3] AgCUA0 E &tk
7). BT AgCUAZ0 AL AR HLf 43 B 88
PR FOL A B s L S 25 52 XoF FE RS P A P R P B

1 sER

1.1 SEBeppel A SR

S T AL (NaOH) . iNBRAR (AgNO3).
ZKBR(BQ)~ HIREL(AO) R INEE(IPA). IR (MO).
S AL DU M T (NBT) . &AL R (A gCHY A 23 #ir 4l
O RA o B TR 105 TR i -3 H R R e A R
[CPMIm]CI == A b it o B ¥R — ik 25
BT /KEL

AT SRR TR AR X 2R ATHHX
(XRD, DX-2600X)H1 5 & HUH 't B 1 A2 3% (EDS,
XFlash Detectorm 410-M)MRFRAE; #EALFIG Kk

TS 4 A W22 (SEM, VEGA 3 SBU); Ht#%
T AR (BET,  SSA-4200) 43 H7 8- 4k 51 1) L 2 18]
s G e/h' o B9 28 FH 3R 1 ' FB Ik 3 (SPS,
MODEL SR540)#AiE;  JHaBige 77 4 4h-1] Wig
SP6i(UV-Vis DRS, UH-4150)FAE .

1.2 TR &

A 50 mL 255 F /KGR 3.66 g AgNOs P il
AgNOs B 7 53PK 04 0.0366. 0.0732. 0.1098.
0.1464 g f{I[CPMIm]C] & FAE T 10 mL £ 51
IKTE RIS CEREDIPFE S, B AN AR FE 1 8
R 6 mL NaOH ¥ #(4.0 mol/L)[F] i 22 2% A\
AgNO; ¥, 195 & b (m([CPMIm]Cl):m(AgNO3))
SN 0.0% 1.0%. 2.0%- 3.0%. 4.0%HIVRE .
RA GRS 2.5 h, AT B, ek,
FHe WHEE, BB RFVELFIFES, fRidh AgO.
1% AgClI/Ag:0- 2% AgCl/Ag:0+ 3% AgCI/Ag:0- 4%
AgCl/Ag0.

1.3 St RN

S TR f 2 i AT P 5 R VR D o o 2 R
KV (LA % 3RoR) . HAREAER: B 50 mL H
FERBE A0 mg/L) TAJEXEF, A 0.05 g
AgCUAgO Jufifb i, fERE1HiHE ™ & T
BT A (Phchem 11T, Jb T4 ELAFR), F 500 Wit
JTRERIOR PG RRST o (RRRECRE, X RBLR G T
EOEE O, ME B EIERAIE 464 nm KAL)
WG . RPN (B 2R () 4% () T 5

n=(40o—A)/A0%100% €))
TH Ao PR AR T B IR RNOETE, A RO IR IR AR
Ji F BRI RO B

R E AgCUAZO 55 45 e A0 g S 87 Hh 1)
TEIEE EHEE, IS B BRI R R
B IR B B B AR S LV B ) PR REAT PR AR OB 3R
FE A S N AR R R ESN 0.2 mmol/L. H
0.05 mmol/L ST 5 DY 50 M 5 33 — 5 kA4 1 57)
IO B .

2 ZR5HR

2.1 PR RR

RERAE S 0045 A A R0 AR P A AN ZE BURRAE, XS
AgCl BUATT . AgoO Jlin il A 5241 AgCU/Ag,0
HEAGTFIRE AT T XRD RAE, F£XF 3% AgCl/Ag.0
TR, SR WE 1. B2 PR



B4 ik A

B TR B % AgCUAg0 B A6 HEAL T 39

A 4% AgCUAZ,0
h 3% AgCUAg,0
2 A 2% AgCl/Ag 0
) |
E 1% AgCl/Ag,0
A Ag0
20 30 40 50 60 70 80
26/ (°)
B 1 RFUBERE XRD i
Fig.1 XRD patterns of the series samples
Ag
2
Z | e
L
= Ag
o a
0 1 2 3 4 5
Energy/ keV

& 2 3% AgClAg:0 K i) EDS it
Fig.2 EDS patterns of 3% AgCl/Ag>0O sample

P 1 AREH, Ag JCREMALFIF FEE L
Ag0 (PDF#43-0997) JE :UAF 1E . B A& [ Bl
[CPMIm]Cl & F k& =38, A+ AgCl
(PDF#31-1238) I AT i Iz i 3 o, KA AgoO Hi
AgCl [FIRHEAE TR . AgCl HiET Ag0
J&i s Ag2O Fl AgClHFEAT T AT AN R FEFE A% (52
2), W AgCl AR RERTTERE A, MEE

200 nm
—

BT B AR EAE ) AgCUAZ0 R4, K2 fig
TR EIR 3% AgCUAZO A A Ag
MO, EFHEA Cl, UFESERING S T 7 A
2.2 FEmEIESM L ERTR

MET AgO 3% AgClUAgO P EE i 1)
SEM JESR, Wil 3 fow.

P 3 FTLLEH, AgO Al 3% AgCl/Ag0 ¥4
RERTERRL, H AgoO Rk EARECK, £ 200 nm /&
F AL TR N H AgCl AL, HA R AgCl
5 AgO BT IRSS, AFIES R R
Ao 3% AgCUAZ0 B A HEALTFIRE SR 4k, K
AR EARAL T 80 nm LLR, BN RS b 4R 1
KA LR TAR, S FIREESL, A F
TR S AE A A TR TR OB, X R TG A S
EEIFAEH . & & HATIBR RS A E 2 955
TR R AT 2 BN —RBURL, R0
Z A]FLRR AT DL /N RAT R 78 40 5 78, AT 4aiAk
AL FRBURL B R FLIE 4589 . 2058, Ag0 F1 3%
AgCIAg0 ILLR AR 737724 56.1 F1 60.0 m?/g, fL
RN 0.0207 A1 0.0224 mL/g, W AgCl/Ag,0
SR A BRSNS .

2.3 PR G ERE

RFRAE AgCU/A g0 S35 S5 1A 7% A BH S )
FH e IR AR Ffer 7 B AR, R RE AT T R Ah-TT
D38 S5 S R FH SR T U SRAE, 25 SR i 4 B .

HE 4(a)rT 5, FrA RS AN e BAA BT
e BE, (552 AgCl7E 400 nm J& (AT WG X
WA FHBEIR, T AgO 1E A SR B
RAF AR LR fE s AgCl 5 AgO B AT
JR G fa it — P R TR WG IX e . P
XTECIE, HE 4b)Frni SPS Bl aT LAE
Ag:0 1 AgCUAgO 1E ] W X ZR I H BH & 1) 2 1h
JEHLIE R, TR AgCUAg0 A MALFI Rt

&l 3 Ag20(a)Fl AgClAgO(b)RE I SEM Bl
Fig.3 SEM images of Ag20 (a) and 3% AgCl/Ag20 (b) samples
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Fig.4 UV-Vis diffuse reflectance spectra (a) and surface photovoltage responses (b) of the samples
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Fig.5 The UV-Vis spectra of NBT solution in the different

photocatalytic systems after visible light irradiation for 5 min
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