Material Sciences #1AL#I2Z, 2016, 6(6), 370-377 Hans X
Published Online November 2016 in Hans. http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2016.66047

Preparation and Photocatalytic Properties
of Visible-Light Responsive Convex
Polyhedra-Like AgCl Nanoarchitectures

Tianya Zhou, Haopeng Liu, Bing Wu, Feng Cao”

Key Laboratory for Anisotropy and Texture of Materials (Ministry of Education), School of Material Science and
Engineering, Northeastern University, Shenyang Liaoning
Email: 1969310061@qq.com, ‘caof@atm.neu.edu.cn

Received: Oct. 28", 2016; accepted: Nov. 19", 2016; published: Nov. 22™, 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Novel convex polyhedra-like AgCl nanoarchitectures were synthesized via a facile refluxing me-
thod in the polyoldiethylene glycol (DEG). The microstructure and photocatalytic properties of the
prepared materials were characterized by X-ray diffraction, scanning electron microscope, diffuse
reflectance spectroscopy and UV-visible spectrophotometry. Results show that the as-obtained
AgCl nano-polyhedra could effectively increase the absorption of the photocatalysts from UV-light
to visible light and show an obvious efficient photocatalytic activity for degradation of RhB dye.
Besides, the stability of the product in organic dye photodegradation process was also investi-
gated.
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2. SEMBREE
2.1 AT RIESAETTEHIE

SIS H R FREL 4 mmol KCI (240 Hr4k) . 0.64 g R ZMEMEE e (PVP,  E 240 4E)iE T 60 ml —4i
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2.2. FERMIFRAE
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S OM FRAE AT WOE T B D PTH] B HOPRTE, PRI ZAEAL AL TERERITL 25 . K 40 mg T 5 1K)
TRALTRURE S kR P 0 B3RS 50 mil 5 x 107° mol/L &Pl B /KRN AT 5 S R oh, 76 SBRE AL SR 1 h
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ARSI £ (1) AQCI R il P 4l FE 5 485 o B AR i
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320 508 43488 L 7 B BT (FESEM) XA i I TR AN RS BB AT RAE, 45 R 2 . FEAIRAE %L
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BEASHF RNy BRI SEB nHAP RO TS 4% .
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Figure 1. The XRD patterns of AgCl, (a) the obtained
AgCl sample (10° < 26 < 90°); (b) the obtained AgCI
sample (30° < 20 < 45°); (c) the standard PDF card
(JCPDS 31-1238)

1. Fdl& R AgCl BRI X SEAT5TEIE, Hb a
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Figure 2. The FESEM micrographs of AgCIl samples with different resolutions
2. FrdlE R AgCl #REYRE 2 21 FESEM [E
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[13] [14]-
3.2. FESRBOTT IS 1k gE iR
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WHIFEREN T, ZFH B MK E L EA KA, 7T CLHEERZ 10 B 76 7] W% T i B R AE X%
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Figure 3. UV-Vis diffuse reflectance spectrum of the obtained
AgCl samples
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Figure 4. (a) dark adsorption; (b) blank; (c) Photocatalytic
performances of the AgCl photocatalyst for degradation of
rhodamine B under visible light irradiation
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Figure 5. Recycling tests of AgCl for rhodamine B photodegradation
under visible light irradiation (2 > 420 nm)
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Figure 6. The FESEM micrographs of AgCl samples after recycling tests. (a) 1st, (b) 2nd, (c) 3rd
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Figure 7. The XRD patterns of the obtained samples after recycling

tests
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Figure 8. UV-Vis diffuse reflectance spectrum of the obtained
samples after recycling tests
8. {BINPERRSEIG FRAVEI=48) UV-Vis 8 R 53 K15

By PRI BT AR, R RERITER, E AgCH B HEALTT RGBS LUK R ZLRS, L
BETAEREAN T WG HA P8R [15]. BE5h, HTE)m Ag IPRKRE L AgCl Al A AR, #PRIA
B T 2w — AT RS, /£ Ag 5 AQCl Z AR AL Fads, A6 AE v 7 5 2R 0 1,
B AERR T REAE LR, #a VB TR, MR ESNRE N S S, IfEL 3 KA]
WOCFEM ST AAE 15 738 ALK 2 P B Fefi e be

4. #hig

KISR0 B EL DEG Al PVP Ay S WA AN 2R T P77 0 el Y70 7 v, il th 7 B 2 i
IS AQCH ZKICHEALT, FFRHAR S REFRAREAT RAL . S5 ALBoR TR AL I I R 2 P i 0
Ag+FEAL N Ag 115 AQCI SEATE L T AQCI-Ag A REEE S HEALTH KT RT I i B2 v 45 28l K 1
&, ATWOCHEACIERETS LURIRZAR T BAMINK St )8 Ag P ZERISR IS5 B TR LR BN FEAIR 1O AR 3
WrmE S, MR IZ AT T WG A PRI R R AR E V. 45 T ORIRA A2t — Dt
T ITIEX TSR ST B0 LS ARFE AL AORP R AL LR, S IR HORE 2R A RN 25 bR



JRIE 45

PR,
SEEk (References)

[1]
[2]

(3]
(4]

[5]

(6]

(7]

(8]
[9]

[10]

[11]

[12]
[13]

[14]

[15]

Zhu, Y.H., Zheng, H.G., Qian, Y.T., et al. (2003) Synthesis of Ag Dendritic Nanostructures by Using Anisotropic
Nickel Nanotubes. Materials Research Bulletin, 38, 1829-1834. https:/doi.org/10.1016/j.materresbull.2003.08.004
Toshima, N., Yonezawa, T. and Kushihashi, K. (1993) Polymer-Protected Palladium-Platinum Bimetallic Clusters:
Preparation, Catalytic Properties and Structural Considerations. Journal of the Chemical Society, Faraday Transac-
tions, 89, 2537-2543. https:/doi.org/10.1039/FT9938902537

Wei, G.D., Nan, C.W., Lin, Y.H., et al. (2003) Self-Organized Synthesis of Silver Chainlike and Dendritic Nanostruc-
tures via a Solvothermal Method. Chemistry of Materials, 15, 4436-4441. https:/doi.org/10.1021/cm034628v

Hu, P., Hu, X., Chen, C.J., Hou, D.F. and Huang, Y.H. (2014) Biomaterial-Assisted Synthesis of AgCI@Ag Concave
Cubes with Efficient Visible-Light-Driven Photocatalytic Activity. CrystEngComm, 16, 649-653.
https:/doi.org/10.1039/C3CE41925H

Bi, Y.P. and Ye, J.H. (2009) In Situ Oxidation Synthesis of Ag/AgCl Core-Shell Nanowires and Their Photocatalytic
Properties. Chemical Communications, 6551-6553.

2RI, XE, BEEEAK, AT P22, X8, SCBERI. Ag/AQCT PR BIR 41 il 45 S b AL VR RERIF AT (3], ThAEEATEL,
2012(9): 1139-1142.

AR, EEE, R, TR T BAEMIALRES % AgAICT & GUREUR & H e a7 [0]. AR TR,
2012(4): 27-29.

P, B SRS e B 7E PR PR Ry ) 46 P B R [J]. Hh R 2454, 2005(5): 354-355.

Zhao, D., Wu, G. and Xu, B.Q. (2005) Synthesis and Characterization of Au@Pt Nanoparticles. Chinese Science Bul-
letin, 50, 1846-1848. https:/doi.org/10.1360/982004-653

FIRG, TRz, FREE, TR, EIEE, FEE. PVP BRI A RGO R A K L[], ThAEM
%}, 2009(6): 1042-1045.

Wang, P., Huang, B., Qin, X., Zhang, X., Dai, Y., Wei, J. and Whangbo, M.H. (2008) Ag@AgCl: A Highly Efficient
and Stable Photocatalyst Active under Visible Light. Angewandte Chemie International Edition, 47, 7931-7933.
https:/doi.org/10.1002/anie.200802483

PhEER, REM, fkEH, B, PVP AL R K AR 8 A KRR A R3], TeHAE 5254k, 2010(9): 1629-
1632.

Kumbhar, A.S., Kinnan, M.K. and Chumanov, G. (2005) Multipole Plasmon Resonances of Submicron Silver Particles.
Journal of the American Chemical Society, 127, 12444-12445. https:/doi.org/10.1021/ja053242d

Wang, P., Huang, B.B., Zhang, X.Y., Qin, X.Y., Jin, H., Dai, Y., Wang, Z.Y., Wei, J.Y., Zhan, J., Wang, S.Y., Wang,
J.P. and Whangbo, M.H. (2009) Highly Efficient Visible-Light Plasmonic Photocatalyst Ag@AgBr. Chemistry: A Eu-
ropean Journal, 15, 1821-1824. https:/doi.org/10.1002/chem.200802327

TRBHBH, ZERknt, M7, Ag-H:% & TR G ML IO 7k IR [J]. ThReMRL, 2012, 43(16): 2126-2130.

Hans iXlth

BRI R =R T iR %

KRATERS (QQ. S HEAEE)
G VT I A3 A A 1)

24 /NI DL R S O BT A il

AT RIAE 2 3R i

L [FAT VR

IR

A2 7 o I IS I AL

NooaprwhRE

PeREiE ST http://www.hanspub.org/Submission.aspx

WIFIHEAS: ms@hanspub.org

)


https://doi.org/10.1016/j.materresbull.2003.08.004
https://doi.org/10.1039/FT9938902537
https://doi.org/10.1021/cm034628v
https://doi.org/10.1039/C3CE41925H
https://doi.org/10.1360/982004-653
https://doi.org/10.1002/anie.200802483
https://doi.org/10.1021/ja053242d
https://doi.org/10.1002/chem.200802327
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Preparation and Photocatalytic Properties of Visible-Light Responsive Convex Polyhedra-Like AgCl Nanoarchitectures
	Abstract
	Keywords
	可见光响应型纳米AgCl凸多面体制备及光催化性能研究
	摘  要
	关键词
	1. 引言
	2. 实验材料及方法
	2.1. 可见光光催化剂的制备
	2.2. 样品的表征
	2.3. 可见光催化性能测试

	3. 实验结果与讨论
	3.1. 样品的表征结果
	3.1.1. 样品的XRD表征
	3.1.2. 样品的FESEM表征
	3.1.3. 样品的UV-Vis漫反射光谱分析

	3.2. 样品的可见光催化性能测试
	3.3. 样品的重复利用性测试
	3.4. AgCl样品的循环回收产物的FESEM表征
	3.5. AgCl样品的循环回收产物的XRD表征
	3.6. 循环回收产物的UV-Vis漫反射分析

	4. 结论
	参考文献 (References)

