
Accepted Manuscript

Recycling cellulase towards industrial application of enzyme treatment on hard-
wood kraft-based dissolving pulp

Qiang Wang, Shanshan Liu, Guihua Yang, Jiachuan Chen, Xingxiang Ji,
Yonghao Ni

PII: S0960-8524(16)30535-1
DOI: http://dx.doi.org/10.1016/j.biortech.2016.04.048
Reference: BITE 16407

To appear in: Bioresource Technology

Received Date: 11 March 2016
Revised Date: 10 April 2016
Accepted Date: 11 April 2016

Please cite this article as: Wang, Q., Liu, S., Yang, G., Chen, J., Ji, X., Ni, Y., Recycling cellulase towards industrial
application of enzyme treatment on hardwood kraft-based dissolving pulp, Bioresource Technology (2016), doi:
http://dx.doi.org/10.1016/j.biortech.2016.04.048

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.biortech.2016.04.048
http://dx.doi.org/10.1016/j.biortech.2016.04.048


  

1 

 

Recycling cellulase towards industrial application of enzyme 1 

treatment on hardwood kraft-based dissolving pulp 2 

Qiang Wanga,b, c,
*, Shanshan Liua,b, c, Guihua Yanga, Jiachuan Chena, Xingxiang Jia,b, Yonghao Nic 3 

a Key Lab of Paper Science and Technology of Ministry of Education, Qilu University of Technology, Jinan, 4 

Shandong Province, 250353, China 5 

b
 State Key Laboratory of Pulp and Paper Engineering, South China University of Technology, Guangzhou, 6 

Guangdong Province, 510640, China 7 

c 
Limerick Pulp and Paper Centre, University of New Brunswick, Fredericton, New Brunswick, Canada E3B 5A3 8 

ABSTRACT: Cost-effectiveness is vital for enzymatic treatment of dissolving pulp towards 9 

industrial application. The strategy of cellulase recycling with fresh cellulase addition was 10 

demonstrated in this work to activate the dissolving pulp, i.e. decreasing viscosity and increasing 11 

Fock reactivity. Results showed that 48.8-35.1% of cellulase activity can be recovered from the 12 

filtered liquor in five recycle rounds, which can be reused for enzymatic treatment of dissolving 13 

pulp. As a result, the recycling cellulase with addition fresh cellulase of 1 mg/g led to the pulp of 14 

viscosity 470 mL/g and Fock reactivity 80%, which is comparable with cellulase charge of 2 15 

mg/g. Other pulp properties such as alpha-cellulose, alkaline solubility and molecular weight 16 

distribution were also determined. Additionally, a zero-release of recycling cellulase treatment 17 

was proposed to integrate into the dissolving pulp production process. 18 
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 20 

1. Introduction 21 

Holistic using lignocellulose is the ideal of biorefinery concept (van Heiningen 2006). Pre-22 

hydrolysis kraft-based dissolving pulp production process is a well commercial practice that fits 23 

well into the concept by separating hemicelluloses, lignin and cellululose into different streams 24 

(Saadatmand et al., 2013; Yang et al., 2013; Miao et al., 2014). The final product known as 25 
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