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Preparation and Photocatalytic Performance of Agl/AgCl/h-BN Composites
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Abstract: The visible light active ternary composite Agl/AgCl/h-BN was synthesized via water-soluble KCI
crystal temple and ion-exchange process using h-BN nanosheets as the catalyst support. The structure and
morphology of as-prepared samples were characterized by XRD, FT-IR, SEM and TEM. The absorption properties
of the samples were analyzed by UV-Vis DRS. The result of photocatalytic degradation rate of RhB can reach
93% after 24 min illumination under visible light, indicating that the higher photocatalytic activity and stability
of Agl/AgCl/h-BN than bulk AgCl, AgCl cubes, Agl/AgCl nanocashews and that reported in the literature. And
the degradation rate of RhB kept almost unchanged after 4 cycles, which indicated Agl/AgCl/h-BN photocatalyst
excellent stability. Furthermore, the proposed mechanisms for the enhanced photocatalytic and stability were

investigated by photoelectron chemical measurements, radical trapping experiments and ESR analysis.
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Fig.1 XRD patterns of (a) h-BN, (b) bulk AgCl, (c) AgCl
cubes, (d) Agl/AgCl, (e)Agl/AgCl/h-BN composites

46.2° 54.8° 57.5° 67.4° 74.5°Fl1 76.7°4b ) T 5 U 43
SRR TS 77 AgCl @A AR (111),(200),(220) . (311)
(222) .(400) . (331)F1(420)fn I 7E 26 Ky 23.7°F1 39.2°
Aib AT S W 43 S X6 7S T y-Agl dAAH TP, h-BN
FERT S A 20 28 26.7°F0 423015 b 1) FEAE 1 (B 1(a)) 53
SR T H(002) F1(100) &4 T8, 57575 h-BN #a iR R
HH— 08 3 P B A B R AR AT S0 | 6 BT
A BB EE S, RATE Agl/AgClUR-BN 5 & G Ak 750 44
H A WS B h-BN (47 5 04 | 5 PR AT RE 2 A-BN
V1R 5/ R HCATT S WA F ARG B8R B AT
2.2 ESTEE(TEM), 131 B 5 (SEM) 1 88 if (EDS)

S

&1 2(a) F1 2(b) 43 5112 BN A 3% 555 FL B 141 R0 4 4 H
Bil AT LA ) h-BN S5HTE 50 5 0 82 4 9 oK v 26,
FIMOCH DB B2 R GK Fr HEBIN I, B 2(c) R
KB AgCl BB N P AT DLE ) AgCl -1
PIRSEZ 1 wm WA KLU 0RE P 2(d) R AgCl Sz 07
Hethy 4 v B B DI rhonT DU B0k 2 ph R AR 29
9 0.6~0.8 wm [SL T B L | 18] 2(e)h Agl/AgCl

2003 As

i 2 3 4 H & 7 8 5 10 i

52 (a) h-BN (3% 9 B B3 1, 8 AL 563 . (b) h-BN, (¢) RIE AgCl, (d) AgCl SETT3R, () Agl/AgCl 9K IR,
(f) Agl/AgCUA-BN; (g) Agl/AgC/A-BN ) EDS i
Fig.2 TEM image of (a) h-BN; SEM images of (b) h-BN, (c) bulk AgCl, (d) AgCl cubes, (e) Agl/AgCl nanocashews,
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Fig.4  Absorption spectra (a) and the first order kinetics rate constant (b) of photodegradation of RhB

by different photocatalysts under visible-light irradiation
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Fig.5

Cycling runs for the degradation of RhB by Agl/AgCl/h-BN composite photocatalyst under visible

light irradiation (a) and the XRD patterns before and fourth of cycle experiments (b)

2.6 FfEN RIS

AR G AL A 1 B S0 M Rl E G L
73 AR AT AN TR A A 3R] B (AO) AT B (o
BuOH) FXF A (BQ) , & A1 43 5 386 4 Ak ao 7 o
A28 7(h) R AR B (- OF) RUEE 420 A e (- 0,),
Kl 6(a) AR AR T T Agl/AgCl/h-BN & & G L5
X PRI B BRI PR sE I N TR LUE 2
I — 7 & 1 R RR IS AL R % 2 ] B8Ol e fige
PERESZ 2] T AR R A 12.2%, RUITE G

L0

0.84

0.6+

arc,

0.44

—=—No scavenger
—s—add AO

~+—add +-BuOH

0.2+

0.0

0 4 8 12 16
Irradiation time / min

20

24

B o AR T I 2 R W V5 e 1 T I
B A XSRS | U] B 6 W 0
VA2 3 T — 2 (I, FCWE AR 46.6% , % 1 8 4
1 P Al 2 A 95 A 0 0 BEUE R R DL 5
LERF] AL FI] B0 L R o e i 2
AR ) Fh 3 5 3 b

Kl 6(b)H Agl/AgCUA-BN & 4 bR 7181 B
AL T P S O DL Agl 1 AgCLGHEAL K &
R 1 B B A A2 T ILOGOR T RS A L T2

7

Potential / V (vs NHE)

6 (a) AR Agl/AgCl/h-BN oAb B i 2 FH W1 B 6 A A0 16 M 09 52 0 (b) T W56 T
Agl/AgClUh-BN SCAEALFE R 2 FHIT B A HLIL A

Fig.6

(a) Degradation rate of RhB with different scavenger by Agl/AgCl/h-BN composite photocatalyst; (b) Reaction

mechanism of the degradation of RhB by Agl/AgCl/h-BN composite photocatalyst under visible light irradiation
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