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Na,COs; as reactants. The as-prepared samples were well-characterized by XRD, SEM, TEM, DRS
and UV-Vis. The results showed that the intrinsic absorded spectrum edge of ZnO was extended from
390 nm to 700 nm after being modified by adding Ag/AgCl. The photocatalytic performance of
composite photocatalyst Ag/AgCl/ZnO were studied using an ultraviolet lamp as illumination device
and Rhodamine B (RhB) as stimulant pollutant. It was found that Ag loading content of 11.92 wt% is
the optimal dosage to achieve the highest photodegradation rate. The rate of degradation of the
as-prepared Ag/AgCl/ZnO is nearly 2.5 times faster than that of bare ZnO due to high concentration
of Ag/AgCl-ZnO interface, then Ag deposit acted as electron sinks to enhance the separation of
photoexcited electrons from holes. Finally, a possible photocatalytic mechanism was proposed.
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Figure 1 XRD patterns of Ag/AgCl/ZnO system with different Ag contents
(a) pure ZnO; (b) 8.7 wt% Ag; (c) 11.92 wt% Ag; (d) 23.47 wt% Ag
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Figure 2 SEM images of synthesized pure ZnO and Ag/AgCl/ZnO powders:
(a) pure ZnO; (b) Ag/AgCl/ZnO (8.70 wt%); (¢) Ag/AgCl/ZnO (11.92 wt%); (d) Ag/AgCl/ZnO (23.17wt%)

(2)

B 3 45 ZnO #1 1~ 6] Ag i & 44 Ag/AgCl/ZnO ¥k TEM FB
Figure 3 TEM images of synthesized synthesized pure ZnO and Ag/AgCl/ZnO powders:

(a) pure ZnO; (b) Ag/AgCl/ZnO (8.70 wt%); (c) Ag/AgCl/ZnO (11.92 wt%); (d) Ag/AgCl/ZnO (23.17wt%)
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HEMEBIE RN ARG, 1EM 2% 2 851076 RN 20 nm ~ 100 nm 24 FLBR. B3 (c) F1 (d)
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Figure 4 TEM images of Ag/AgCl/ZnO powders: (a) 8.70 wt% Ag; (b) 11.92 wt% Ag; (c) 23.17 wt% Ag;
(d), (e) and (f) are high resolution micrographs corresponding to (a), (b) and (¢) respectively.



46 - XEF %, Ag/AgClZnO 41K B & 4 FH B ] & BOH U f i Bt

%39 %

. e
rg =
—

| A slowly drop | | W Heat treatment
into B 60°C, 4 h 3507, 4 A /AGCl/ZNnO
- -- -- 9/Ag n

Solutlon A Solutlon B
3 . L]
Zn” Ag' ol ¢co;

Precnpltate

*

AgCl ZnCO, Ag.CO,

B 5 Rk = % Ag/AgCUZnO 41k & &M H R E R &

Figure 5 The schematic diagram for one-pot preparation of Ag/AgCl/ZnO nanocomposites
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Figure 6 UV-vis diffuse reflectance spectrum of
synthesized synthesized pure ZnO and Ag/AgCl/ZnO
powders
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DRk, 78] WG B HLTS G B TR 1 B P AN E

B 7 ARSI T ZnO F1 Ag/AgClUZnO F&fRZ FHI B MBS R 1% . BH, G,
ST PFI B VAR B S VRS, C S B A 6 BRI (] T A WAk (1 2 LB B TR B I VR
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ST 7 (b) FrnBdid AT e A, 15218 FE LT R BOE R R 1 o, R RITA
LR IR AR R RECE 7 KT 0.92, BRIAT DK BEf I PR B VR HE— U B . FE 2 [# AR D FHE B
f R K290 0.01938 min™', 24l ZnO 4R % FHEA B 3 1 2.5 1.
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B 7 K KB AT T ZnO o Ag/AgCl/ZnO *f % T HH B [ ff X Fa Bt 8] R & (a) B IEM 0715 E (b)
Figure 7 (a) The photocatalytic degradation curves and (b) kinetic curves of RhB over ZnO and Ag/AgCl/ZnO
under UV-light irradiation

& 1 R AEST ZnO Fo Ag/AgCUZnO [ 8 B 7 B #1301 ¥ 5 3
Table 1 Kinetic parameters for photodegradation of RhB by ZnO and Ag/AgCl/ZnO under UV-light

Reaction rate constant Square of correlation coefficient
Sample . S . )
K/ min of kinetic linear fitting, R
ZnO 0.00744 0.9981
S1: Ag/AgCl/ZnO (8.70 wt%) 0.01204 0.9959
S2: Ag/AgCl/ZnO (11.92 wt%) 0.01938 0.9273
S3: Ag/AgCl/ZnO (23.17 wt%) 0.01333 0.9984

FRYE DA ESRIR g R, nT DO R RGBT T Ag/AgCl/ZnO R R G S B FERER 41 R (&
8 FI7R):
B, EEASEIRE T, ZnO Al AgCl 2 SR TP s e =4 7 nt

ZnO +hv — hyy +egp (6)
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Figure 8 The proposed reaction mechanism of Ag/AgCl/ZnO system under UV-light irradiation

AgCl+hv —>hyg +egp (7

Hrp, ZnO S I T8 BT 21 SORRER LRI Ag ZOKRBRI, et i 708, MimA =
2 [ L5 AR AR R R AL PR R S S B ZE Bl L B 2 (-03):

e +0, > -0, (chemisorbed oxygen) (8)
1M ZnO s o 8 7 2 U /K i i) OH RN AR iR H B & (—~OH):

h* + OH™ —-OH 9)
R4 PR A FR I 1 R B T DU AT LR R A A2 27

- 0’49/ - OH + organicpollutant — CO, + H,0 (10)
FAL, ZnO 1 AgCl it B[R4 2 ik 4 5 AgCl R MNAE R Ag™ A c1® 1o

hig +AgCl— Ag™ +Cl1° (11)

Moy Ag" S5 PR W PR BT RV AR A A CIO M EAT SRR, 4B A MYk R
B S AR CI

C1° + organicpollutant — CO, +H,0+CI' (12)

1117 SR R T PR 7 A ARG OKBURE R T 28 28 1 P SRR AR A s UK R, ot 1R
JEAER AgT FIHLT, # Ag” BN CU RN EFIE R AgCl A8 :
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Ag' +ClI- — AgCl (13)

7 AR R L S R PR AU S AR B R R R D IR B AR (—03).

MRS S RS AR PR, Ag/AgClZnO 14 Z B ARED FHIH B S REE 1 EL4E ZnO B 55 1) J5L KA
P : — R RSB TR Ag PIKBURIA G Re 773808, SIFER, Ag G9KB0RI AT B
¥ ZnO ST T, AR AT 2 B REMRE IEE E B (-03): J—J7m, AgCl
SRR B NEI R R A T B SRR EE ) IR C0 (R, Ag/AeCl ISI ANTFERIES &,
TEARFFETAEF, Ag RESECN 11.92 wt% B Ag/AgCl/ZnO E&MEL (FEdh S2) HIJaMEIbin i
110 Ag/AgCLIHH & 200 miiNy , Ag/AgCLAE LIS S 78 75 7E ZnO 3R 1, ANBETE 2 11 ZnO 5 Ag/AgCl
B A, S Ag YEKIBURR BN Y AEBIR T R A 0P, A R A SR C
fRIRE J1 ROR AR, T3 Ag/AgCl/ZnO 14 Z G HEALIE PEFRAIK .

3% #

ARG IELS A P R4 T Ag/AgCl/ZnO E & 6T . Ag/AgCl YA /3 4i T ZnO %
Mo 24 Ag REEON 11.92 wt% (FEdh S2) B, Ag/AgCl ¥IARTEM KL N EBHI AT 4%, Ag/AgCl
5 ZnO 2 [A)JE iR AR ) F2fi SL 10T, Ag/AgCl/ZnO B & HGHEAL TR AR i fE . TR MBS T,
S2 FEALAE 120 min PN PG PHEH B ISR SE A PR fR,  PRARIE 24l ZnO JBMEALAIM) 2.5 £ .

Ag/AgClZnO 14 R &R E FIH] B [ it Eb 4l ZnO 5 = 1 R IR WS 7 T — e F T 2% B 1208
15 Ag DK BR G RE 7458, SULFI, Ag 9Kk AT LA ZnO SAHF I T, iS4k
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