Author’s Accepted Manuscript

JOURNAL OF

SoLID STATE
CHEMISTR

1DIS

Autoclave  Growth, Magnetic, and Optical
Properties of GdBg Nanowires

Wei Han, Zhen Wang, Qidong Li, Huatao Liu,
Qinghua Fan, Youzhong Dong, Quan Kuang,
Yanming Zhao

lllllllllllllll

wwwwwwwwwwwwwwwwwww

www.elsevier.convlocate/yjssc

PII: S0022-4596(17)30334-1
DOI: http://dx.doi.org/10.1016/j.jss¢.2017.08.026
Reference: YJSSC19916

To appear in:  Journal of Solid State Chemistry

Received date: 26 May 2017
Revised date: 9 August 2017
Accepted date: 18 August 2017

Cite this article as: Wei Han, Zhen Wang, Qidong Li, Huatao Liu, Qinghua Fan,
Youzhong Dong, Quan Kuang and Yanming Zhao, Autoclave Growth, Magnetic,
and Optical Properties of GdBg Nanowires, Journal of Solid State Chemistry,
http://dx.doi.org/10.1016/;.jss¢.2017.08.026

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/yjssc
http://dx.doi.org/10.1016/j.jssc.2017.08.026
http://dx.doi.org/10.1016/j.jssc.2017.08.026

Autoclave Growth, Magnetic, and Optical Properties of
GdBg Nanowires

Wei Han,! Zhen Wang,? Qidong Li,* Huatao Liu,* Qinghua Fan,? Youzhong Dong,
Quan Kuang?, Yanming Zhao*" 2
IState Key Laboratory of Luminescent Materials and Devices, South China

University of Technology, Guangzhou, 510641, China

2Department of Physics, South China University of Technology, Guangzhou, 510641,

China

*Corresponding author. E-mail: zhaoym@scut.edu.cn

Abstract

High-quality single crystalline gadolinium hexaboride (GdBg) nanowires have
been successfully prepared at very low temperatures of 200-240 °C by a high pressure
solid state (HPSS) method in a autoclave with a new chemical reaction routes, where
Gd, H3BO3;, Mg and I, were used as raw materials. The crystal structure, morphology,
valence, magnetic and optical absorption properties were investigated using XRD,
FESEM, HRTEM, XPS, SQUID magnetometry and optical measurements. HRTEM
images and SAED patterns reveal that the GdBg nanowires are single crystalline with
a preferred growth direction along [001]. The XPS spectrum suggests that the valence
of Gd ion in GdBs is trivalent. The effective magnetic momentum per Gd** in GdBs is
about 6.26 ug. The optical properties exhibit weak absorption in the visible light range,
but relatively strong absorbance in the NIR and UV range. Low work function and
high NIR absorption can make GdBg nanowires a potential solar radiation shielding
material for solar cells or other NIR blocking applications.
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