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Ferreira, João Carlos Madalão, Paulo Roberto da Rocha
Junior, Mauro César Pinto Nascimento, Leila Beatriz Silva
Cruz, Orlando Soares Dias

PII: S0304-3894(18)30778-7
DOI: https://doi.org/10.1016/j.jhazmat.2018.08.091
Reference: HAZMAT 19716

To appear in: Journal of Hazardous Materials

Received date: 24-4-2018
Revised date: 27-8-2018
Accepted date: 28-8-2018

Please cite this article as: Viana DG, Pires FR, Filho FBE, Bonomo R, Martins
LF, Costa KA, Ferreira AD, Madalão JC, Junior PRdR, Nascimento MCP, Cruz
LBS, Dias OS, Cutting frequency effect on barium phytoextraction by macrophytes
in flooded environment: a field trial, Journal of Hazardous Materials (2018),
https://doi.org/10.1016/j.jhazmat.2018.08.091

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.2018.08.091
https://doi.org/10.1016/j.jhazmat.2018.08.091


 

1 

 

Cutting frequency effect on barium phytoextraction by macrophytes in flooded environment: 

a field trial 

 

 

Douglas Gomes Viana A*, Fábio Ribeiro Pires B, Fernando Barboza Egreja Filho C, Robson Bonomo B, Luiz 

Fernando Martins D, Kerwin Araújo Costa B, Amanda Duim Ferreira B, João Carlos Madalão B, Paulo Roberto 

da Rocha Junior E, Mauro César Pinto Nascimento F, Leila Beatriz Silva Cruz F, Orlando Soares Dias F 

 

 

A Department of Soil Science, “Luiz de Queiroz” College of Agriculture, University of São Paulo, Piracicaba, 

São Paulo, Brazil 

B Department of Agricultural and Biological Sciences, Federal University of Espírito Santo, São Mateus, ES, 

Brazil 

C Chemistry Department - ICEx - Federal University of Minas Gerais, Belo Horizonte, MG, Brazil 

D Petrobras Research and Development Center (CENPES), Rio de Janeiro, RJ, Brazil 

E Rizoma, Itirapina, SP, Brazil 

F Environmental Engineering area of Petrobras (E&P-UO-ES/SMS/MA), Vitória, ES, Brazil 

* Corresponding author 

Tel.: +55 (19) 3417-2127 

E-mail addresses: d13viana@gmail.com (D. G. Viana) 

 

 

Highlights 

 

 An field trial with macrophytes was performed in a barium polluted flooded soil. 

 The barium was evaluated at four cutting frequencies: every 90, 120, 180 and 360-d. 

 The cuts at intervals of 120-d and 360-d showed the highest phytoextraction. 

 Cuttings at 120-d and 180-d intervals showed greater decrease of Ba levels in soil. 

 

 

Abstract 

 

In anoxic environmental conditions and with a drastic reduction of the redox potential, the 

barium sulphate used in petroleum drilling fluids becomes a hazard to the ecosystem. A field 

study was conducted in Brazil in an area with a history of accidental Barium (Ba) contamination 

to evaluate the role of frequent plant cutting on phytoremediation. The plant species Typha 
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