
Accepted Manuscript

Title: Steam gasification of poultry litter biochar for
bio-syngas production

Authors: D. Perondi, P. Poletto, D. Restelatto, C. Manera, J.P.
Silva, J. Junges, G.C. Collazzo, A. Dettmer, M. Godinho,
A.C.F. Vilela

PII: S0957-5820(17)30146-5
DOI: http://dx.doi.org/doi:10.1016/j.psep.2017.04.029
Reference: PSEP 1059

To appear in: Process Safety and Environment Protection

Received date: 22-11-2016
Revised date: 27-3-2017
Accepted date: 25-4-2017

Please cite this article as: Perondi, D., Poletto, P., Restelatto, D., Manera, C., Silva, J.P.,
Junges, J., Collazzo, G.C., Dettmer, A., Godinho, M., Vilela, A.C.F., Steam gasification
of poultry litter biochar for bio-syngas production.Process Safety and Environment
Protection http://dx.doi.org/10.1016/j.psep.2017.04.029

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/doi:10.1016/j.psep.2017.04.029
http://dx.doi.org/10.1016/j.psep.2017.04.029


1 
 

Steam gasification of poultry litter biochar for bio-syngas production 
 
D. PERONDI1,3, P. POLETTO1,  D. RESTELATTO1, C. MANERA1, J.P. SILVA1, J. JUNGES1, G.C. 

COLLAZZO2,  A. DETTMER1, M. GODINHO*1 and A.C.F. VILELA3 

 
1Postgraduate Program in Engineering Processes and Technologies, University of Caxias do Sul, 95070-560, 

Caxias do Sul-RS, Brazil. 

 
2Chemical Engineering Department, Federal University of Santa Maria, 97105-900, Santa Maria-RS, Brazil. 

 
3 Mining Engineering, Metallurgical and Materials Post-Graduate Program- Federal University of Rio Grande 

do Sul (UFRGS)- Porto Alegre, Rio Grande do Sul, Brazil  

 

*Corresponding author: Rua Francisco Getúlio Vargas, 1130, 95070-56, Caxias do Sul, RS, Brazil – Tel/Fax 

number: +55 54 3218 2100 R 2689; E-mail: mgodinho@ucs.br 
 

 

Highlights 

 A detailed assessment of reaction rate throughout the gasification was performed. 

 Maximum reaction rate of hydrogen was observed between 3-6 min at 900ºC. 

 The elevated H2 yield may be associated with AAEMs present in the biochar. 

 Bio-syngas obtained presented high potential to reduce iron ore in steel industry.  

 
 

Abstract: Poultry litter, the major waste generated by poultry farming, has its main use in soil as a fertilizer. 

However, the uncontrolled use of poultry litter for this purpose can result in environmental impacts such as the  

emission of methane, a greenhouse gas. Therefore, the thermochemical conversion of this waste can be a solution 

to this problem, since its products can be converted into useful energy. In this work, pyrolysis experiments were 

conducted in a tubular reactor, using N2 atmosphere and a final temperature of 800°C. Furthermore, the steam 

gasification of poultry litter biochar obtained in the pyrolysis experiments was investigated in a fixed-bed tubular 

reactor at different temperatures (800, 850 and 900ºC).  The maximum hydrogen (H2) reaction rates were 

observed in the first 15 minutes of the reaction, and there was a change in the maximum reaction rate towards 

lower reaction times with increased temperature. The elevated H2 yield may be associated with metals present in 

the biochar, especially potassium (K). Bio-syngas (H2 + CO) obtained from steam gasification of poultry litter 
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