
 

http://www.journals.elsevier.com/
         journal-of-energy-chemistry/

Accepted Manuscript

Metal–organic framework derived hierarchical porous TiO2 nanopills
as a super stable anode for Na-ion batteries

Huan Li , Zhiguo Zhang , Xiao Huang , Tongbin Lan ,
Mingdeng Wei , Tingli Ma

PII: S2095-4956(16)30380-1
DOI: 10.1016/j.jechem.2017.02.008
Reference: JECHEM 278

To appear in: Journal of Energy Chemistry

Received date: 26 November 2016
Revised date: 17 February 2017
Accepted date: 20 February 2017

Please cite this article as: Huan Li , Zhiguo Zhang , Xiao Huang , Tongbin Lan , Mingdeng Wei ,
Tingli Ma , Metal–organic framework derived hierarchical porous TiO2 nanopills as a super stable
anode for Na-ion batteries, Journal of Energy Chemistry (2017), doi: 10.1016/j.jechem.2017.02.008

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 proof before it is published in its final 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://dx.doi.org/10.1016/j.jechem.2017.02.008
http://dx.doi.org/10.1016/j.jechem.2017.02.008


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 1 

Metal–organic framework derived hierarchical porous TiO2 

nanopills as a super stable anode for Na-ion batteries 

Huan Li
a
, Zhiguo Zhang

a
, Xiao Huang

a
, Tongbin Lan

c
, Mingdeng Wei

c
, Tingli Ma

a,b,*
 

a
 Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology, Wakamatsu, 

Kitakyushu, 808-0196, Japan 

b
 School of Petroleum and Chemical Engineering , Dalian University of Technology, Panjin 124221, 

Liaoning, China 

c
 State Key Laboratory of Photocatalysis on Energy and Environment, Fuzhou University, Fuzhou 

350002, Fujian, China 

 

Abstract 

Hierarchical porous TiO2 nanopills were synthesized using a titanium metal-organic framework 

MIL-125(Ti) as precursor. The as-synthesized TiO2 nanopills owned a large specific surface area of 102 

m
2
/g

 
and unique porous structure. Furthermore, the obtained TiO2 nanopills were applied as anode 

materials for Na-ion batteries for the first time. The as-synthesized TiO2 nanopills achieved a high 

discharge capacity of 196.4 mAh/g at a current density of 0.1 A/g. A discharge capacity of 115.9 mAh/g 

was obtained at a high current density of 0.5 A/g and the capacity retention was remained as high as 90% 

even after 3000 cycles. The excellent electrochemical performance can be attributed to its unique 

hierarchical porous feature. 
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1. Introduction 

In recent years, Na-ion battery is considered to be a type of highly promising energy storage device, 

due to the abundance of sodium, the low cost of the production methods, and higher system safety [1–4]. 
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