Accepted Manuscript

Synthesis of Carbonaceous Nanowire Membrane for Removing Heavy Metal ENGINEERING
Tons and High Water Flux JOURNAL 0

Yi-Jian Zhong, Shi—Jie You, Xiu—Heng Wang, Xuan Zhou, Yang Gan, Nan-Qi

Ren
PII:
DOI:

Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL

S1385-8947(13)00471-3
http://dx.doi.org/10.1016/j.cej.2013.03.132
CEJ 10617

Chemical Engineering Journal

13 October 2012
25 March 2013
27 March 2013

Please cite this article as: Y. Zhong, S. You, X. Wang, X. Zhou, Y. Gan, N-Q. Ren, Synthesis of Carbonaceous
Nanowire Membrane for Removing Heavy Metal Ions and High Water Flux, Chemical Engineering Journal (2013),
doi: http://dx.doi.org/10.1016/j.cej.2013.03.132

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.cej.2013.03.132
http://dx.doi.org/http://dx.doi.org/10.1016/j.cej.2013.03.132

—_—

O 0 9 N L AW

e e e e e
AN L AW N = O

17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

41

Synthesis of Carbonaceous Nanowire Membrane for Removing Heavy
Metal Ions and High Water Flux

Yi-Jian Zhong *, Shi-Jie You “*, Xiu—-Heng Wang T Xuan Zhou ?, Yang Gan ® Nan—Qi Ren *

* State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology,
Harbin 150090, China.

®Department of Catalysis Science and Engineering, School of Chemical Engineering and Technology,
Harbin Institute of Technology, Harbin 150001, China.

Corresponding authors:

Address: P. O. Box 2603, No. 73 Huanghe Road, Nangang District, Harbin 150090, China.
Tel: +86-451-86283008; Fax: +86—451-86282100;

E-mail: sjyou@hit.edu.cn (Shi-Jie You *); xiuheng @hit.edu.cn (Xiu—Heng Wang ")

Abstract

This study investigated the hydrothermal synthesis of carbonaceous nanowire membrane (CNM) and
its separation performances in terms of adsorbing heavy metals and transmembrane water permeation
in water treatment. The hydrothermal dehydration and carbonization of mono-saccharide (glucose;
180 °C, 48 h) can yield one-dimensional (1D) carbonaceous nanowires in the presence of tellurium
nanowire template. The subsequent -solution-evaporation-self-assembly process results in the
formation of macro-scale two-dimensional (2D) hydrophilic CNM sheet with large specific surface
area, developed nano porosity, and abundant superficial oxygen-containing functional groups. Owing
to these unique properties, the CNM is shown to be capable of efficiently adsorbing a variety of
heavy metals, and highly permeable to water molecules. The CNM synthesized gives precedence
over conventional membrane and adsorbents, and demonstrates promise as sustainable nanomaterial
for separation of heavy metals from water via membrane adsorption process.
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1. Introduction

Heavy metals, which are known as natural components existing in the crust of the Earth, are
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