
Accepted Manuscript

Title: Biochar activation with exoenzymes induced by
earthworms: a novel functional strategy for soil quality
promotion

Author: Juan C. Sanchez-Hernandez

PII: S0304-3894(18)30099-2
DOI: https://doi.org/10.1016/j.jhazmat.2018.02.019
Reference: HAZMAT 19183

To appear in: Journal of Hazardous Materials

Received date: 8-12-2017
Revised date: 3-2-2018
Accepted date: 8-2-2018

Please cite this article as: Sanchez-Hernandez JC, Biochar activation with exoenzymes
induced by earthworms: a novel functional strategy for soil quality promotion, Journal
of Hazardous Materials (2010), https://doi.org/10.1016/j.jhazmat.2018.02.019

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.jhazmat.2018.02.019
https://doi.org/10.1016/j.jhazmat.2018.02.019


 1 

Biochar activation with exoenzymes induced by earthworms: a novel functional strategy 

for soil quality promotion 

Juan C. Sanchez-Hernandez 

Laboratory of Ecotoxicology, Institute of Environmental Sciences, University of Castilla-La 

Mancha, 45071 Toledo, Spain. 

 

Graphical abstract 

 

 

Highlights 

 Post-incubated biochar displayed high extracellular enzyme activities 

 Enzymatic activation of biochar was facilitated in the presence of earthworms 

 Biochar-bound enzymes showed a high stability 

 Biochar-bound carboxylesterases: novel ligands for organophosphate pesticides 

 Spent coffee ground-derived biochar retained the highest enzyme activities 
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