
Accepted Manuscript

Title: Design and preparation of metal-organic framework
papers with enhanced mechanical properties and good
antibacterial capacity

Authors: Liwei Qian, Dan Lei, Xiao Duan, Sufeng Zhang,
Wenqi Song, Chen Hou, Ruihua Tang

PII: S0144-8617(18)30313-8
DOI: https://doi.org/10.1016/j.carbpol.2018.03.049
Reference: CARP 13399

To appear in:

Received date: 3-12-2017
Revised date: 14-3-2018
Accepted date: 16-3-2018

Please cite this article as: Qian, Liwei., Lei, Dan., Duan, Xiao., Zhang, Sufeng.,
Song, Wenqi., Hou, Chen., & Tang, Ruihua., Design and preparation of metal-
organic framework papers with enhanced mechanical properties and good antibacterial
capacity.Carbohydrate Polymers https://doi.org/10.1016/j.carbpol.2018.03.049

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.

https://doi.org/10.1016/j.carbpol.2018.03.049
https://doi.org/10.1016/j.carbpol.2018.03.049


1 

 

Design and preparation of metal-organic framework papers with 

enhanced mechanical properties and good antibacterial capacity 

Liwei Qiana, Dan Leia, Xiao Duanb, Sufeng Zhanga, Wenqi Songc, Chen Houa, Ruihua Tanga  

a College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science and Technology, 

Xi’an 710021, China. 

b Shaanxi Key Laboratory of Macromolecular Science and Technology, School of Science, Northwestern 

Polytechnical University, Xi’an, 710072, China. 

c Key Laboratory of Organic Polymer Photoelectric Materials, School of Science, Xijing University, Xi’an 710123, 

China 

* Corresponding author. Tel.: +86 13669272714  

E-mail address: qianliwei@mail.nwpu.edu.cn (L. Qian), zhangsufeng@sust.edu.cn (S. Zhang). 

 

Highlights 

 Cellulose nanofiber was used to improve the mechanical property of cellulose paper. 

 ZIF-67 was in situ synthesized on the surface of cellulose-based composite. 

 The cellulose-based composite exhibited good antibacterial performance. 

 

 

Abstract 

In this study, a biodegradable paper-based composite with good mechanical and antibacterial 

properties was obtained by first reinforcing the cotton pulp-based paper with carboxylated 

cellulose nanofiber (CNF) via the Williamson reaction, followed by in situ generating zeolitic 

imidazolate framework-67 (ZIF-67) nanoparticles on the surface of the resulting cellulosic 

material. The mechanical properties and antibacterial activities of the resulting composite were 

investigated. The tensile testing demonstrated that the composites prepared with 2.5 wt% CNF 

exhibited outstanding mechanical performance under dry and wet conditions with the tensile 

strength values of 17.20 and 1.90 MPa, respectively, approximately 1.3 and 11 times higher 

compared to that of the original cellulose paper. Furthermore, the antibacterial experiments 

showed that the composites exhibited significant bacteriostasis, and the antibacterial properties 

increased significantly with increasing ZIF-67 loading in the composites. Consequently, this 

biodegradable composite could be potentially used in the field of medical and health security. 
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1. Introduction 

With the increasing awareness of health security and the global demand for sustainable 

development, new biodegradable materials are constantly required to substitute the traditional 

medical packaging materials, such as polyethylene, polypropylene (Mitani, Narimatsu, Izushi, & 
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