
Accepted Manuscript

Short Communication

Biocatalysis mechanisms and characterization of a novel denitrification process
with porphyrin compounds based on the electron transfer chain

Zhen Xie, Jianbo Guo, Caicai Lu, Yuanyuan Song, Yajuan Xing, Qingxiong
Yang, Yi Han, Haibo Li

PII: S0960-8524(18)30729-6
DOI: https://doi.org/10.1016/j.biortech.2018.05.069
Reference: BITE 19975

To appear in: Bioresource Technology

Received Date: 1 April 2018
Revised Date: 16 May 2018
Accepted Date: 17 May 2018

Please cite this article as: Xie, Z., Guo, J., Lu, C., Song, Y., Xing, Y., Yang, Q., Han, Y., Li, H., Biocatalysis
mechanisms and characterization of a novel denitrification process with porphyrin compounds based on the electron
transfer chain, Bioresource Technology (2018), doi: https://doi.org/10.1016/j.biortech.2018.05.069

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.biortech.2018.05.069
https://doi.org/10.1016/j.biortech.2018.05.069


  

1 
 

Biocatalysis mechanisms and characterization of a novel 

denitrification process with porphyrin compounds based on the 

electron transfer chain 

Zhen Xie
 a
, Jianbo Guo

 a,
 *, Caicai Lu

 a,
 *, Yuanyuan Song

 a
, Yajuan Xing

 b
, Qingxiong Yang

 c
, Yi 

Han
 a
, Haibo Li

 a
 

a
 School of Environmental and Municipal Engineering, Tianjin Key Laboratory of Aquatic Science 

and Technology, Tianjin Chengjian University, Jinjing Road 26, Tianjin 300384, China 

b
 Key Laboratory of Recycling and Eco-treatment of Waste Biomass of Zhejiang Province, School of 

Civil Engineering and Architecture, Zhejiang University of Science and Technology, Hangzhou 

310023, China 

c
 School of Karst Science, Guizhou Normal University / State Engineering Technology Institute for 

Karst Desertfication Control , Guiyang 550001, China 

* Author for correspondence (Fax: +86-22 -23085116; E-mail: jianbguo@163.com (Jianbo Guo); 

lucaicai2010@163.com (Caicai Lu)) 

Abstract 

In this research, the nitrate reduction rate increased 2~3 fold in the presence of five 

different porphyrin compounds (0.25 mM), among which hemin expressed the best 

accelerating effectiveness. Therefore, hemin was used to explore the catalytic 

characteristics and mechanisms during denitrification. The relationship between hemin 

concentrations (Chemin) and nitrate reduction rates (k) could be best described by the 

equation k=8.7463+0.44528ln (Chemin-0.00993) (R
2
=0.9908). Furthermore, the 
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