
Accepted Manuscript

Title: Cellulose I and II nanocrystals produced by sulfuric acid
hydrolysis of Tetra pak cellulose I

Authors: Lida Xing, Jin Gu, Weiwei Zhang, Dengyun Tu,
Chuanshuang Hu

PII: S0144-8617(18)30298-4
DOI: https://doi.org/10.1016/j.carbpol.2018.03.042
Reference: CARP 13392

To appear in:

Received date: 24-11-2017
Revised date: 27-2-2018
Accepted date: 15-3-2018

Please cite this article as: Xing, Lida., Gu, Jin., Zhang, Weiwei., Tu,
Dengyun., & Hu, Chuanshuang., Cellulose I and II nanocrystals produced
by sulfuric acid hydrolysis of Tetra pak cellulose I.Carbohydrate Polymers
https://doi.org/10.1016/j.carbpol.2018.03.042

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.2018.03.042
https://doi.org/10.1016/j.carbpol.2018.03.042


1 

 

Cellulose I and II nanocrystals produced by sulfuric acid hydrolysis of Tetra pak cellulose I 

 

Lida Xing, Jin Gu*, Weiwei Zhang, Dengyun Tu, Chuanshuang Hu* 

College of Materials and Energy, South China Agricultural University, Guangzhou, P.R of China, 

510642 

*Corresponding authors: Email: gujin.pku@gmail.com, cshu@scau.edu.cn; Tel.: +86 

13719337676; Fax: +86 2085281885. 

 

ABSTRACT 

Polymorphism is an important factor associated with the cellulose nanomaterial properties. In this 

study, cellulose fibers (CFs) were efficiently isolated from waste Tetra pak packages, and cellulose 

I and II nanocrystals were produced by treatment of CFs with 64 % sulfuric acid and controlling 

the reaction time from 15 to 30 min. Cellulose I (CI) was partially converted to cellulose II (CII) 

within 15 min and the resulting cellulose nanocrystal product (i.e. CNC15) contained 93.2% CII. 

Further extending the hydrolysis time decreased the CII content of CNC20 to 25.5% and CNC30 

was completely CI without CII. CNC15 (285.1±120.7 nm long, 50.6±16.5 nm wide, 0.64 at% 

sulfur) was much thicker, slightly longer, less thermal stable and contained more sulfate groups 

than CNC30 (207.2±77.8 nm long, 23.2±7.8 nm wide, 0.34 at% sulfur). CNCs with controllable 

allomorph may have potentially diverse applications.  

 

Graphical abstract 

 

 

HIGHLIGHTS 

 Cellulose I fibers were isolated from waste Tetra pak packages.  

 Sulfuric hydrolysis generated nanocrystals with different cellulose I to II 

ratios. 
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