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APRESENTAÇÃO 

Estamos apresentando “Fonte de Biomassa e Potenciais de Uso”. São dezesseis 
capítulos que abordam trabalhos, pesquisas e revisões de forma ampla acerca deste 
conhecimento. A obra reúne trabalhos de diferentes regiões do país, analisando a área 
da Produção de biomassa sob diferentes abordagens. É necessário conhecer esses 
temas sob diversas visões de pesquisadores, a fim de aprimorar conhecimentos, 
relações interespecíficas e desenvolver estratégias para a utilização das fontes 
de biomassa. O esforço contínuo de pesquisadores e instituições de pesquisa tem 
permitido grandes avanços nessa área. Assim, apresentamos neste trabalho uma 
importante compilação de esforços de pesquisadores, acadêmicos, professores e 
também da Atena Editora para produzir e disponibilizar conhecimento neste vasto 
contexto. 

Mônica Jasper



SUMÁRIO

SUMÁRIO

CAPÍTULO 1 ................................................................................................................ 1
CONVERSÃO DOS ÁCIDOS GRAXOS LIVRES DE ÓLEO DE GIRASSOL EM BIODIESEL 
UTILIZANDO CATALISADORES ÁCIDOS 

Paulo Roberto de Oliveira
Patrick Rodrigues Batista
Marjorie Emanoeli Lopes Vieira
Palimécio Gimenes Guerrero Júnior
DOI 10.22533/at.ed.2941916091

CAPÍTULO 2 .............................................................................................................. 12
EFEITO DA APLICAÇÃO DE EXTRATO DE ALECRIM (Rosmarinus officinalis L.) SOBRE A OXIDAÇÃO 
DO BIODIESEL DE SOJA DURANTE O ARMAZENAMENTO

Noellen Caroline Cavalcanti de Araujo
Silmara Bispo dos Santos
Henrique de Matos Teixeira
DOI 10.22533/at.ed.2941916092

CAPÍTULO 3 .............................................................................................................. 19
EFFECT OF THERMOCHEMICAL PRETREATMENT AS A STRATEGY TO ENHANCE 
BIODEGRADABILITY OF LIGNOCELLULOSIC BIOMASS

Thiago Edwiges
Jhenifer Aline Bastos
João Henrique Lima Alino
Laércio Mantovani Frare
DOI 10.22533/at.ed.2941916093

CAPÍTULO 4 .............................................................................................................. 24
ESTIMATIVA DO ESTOQUE DE CARBONO EM FLORESTA SEMIDECIDUAL: UMA COMPARAÇÃO 
ENTRE REGRESSÃO E REDES NEURAIS ARTIFICIAIS

Marcela de Castro Nunes Santos Terra
Daniel Dantas
Luiz Otávio Rodrigues Pinto 
Natalino Calegario
Sabrina Mandarano Maciel
DOI 10.22533/at.ed.2941916094

CAPÍTULO 5 .............................................................................................................. 36
EXTRAÇÃO DE LIPÍDEOS DA MICROALGA Nannochloropsis oculata CULTIVADA COM VARIAÇÃO 
DE NITRATO DE SÓDIO NO MEIO DE CULTURA

José William Alves da Silva
Susana Felix Moura dos Santos
Illana Beatriz Rocha de Oliveira
Ana Claudia Teixeira Silva
Glacio Souza Araujo
Emanuel Soares dos Santos
Renato Teixeira Moreira
Dilliani Naiane Mascena Lopes
DOI 10.22533/at.ed.2941916095



SUMÁRIO

CAPÍTULO 6 .............................................................................................................. 41
GERAÇÃO DE ENERGIA ELÉTRICA ATRAVÉS DE RESÍDUOS DA PRODUÇÃO DE PROTEÍNA 
ANIMAL NA ZONA DA MATA E CAMPO DAS VERTENTES DE MINAS GERAIS

Michael de Oliveira Resende 
Giovana Franco Valadão
Elias Gabriel Magalhães Silva
Helen Ribeiro Rodrigues
Márcio do Carmo Barbosa Poncilio Rodrigues 
Augusto Cesar Laviola de Oliveira 
DOI 10.22533/at.ed.2941916096

CAPÍTULO 7 .............................................................................................................. 50
POLPA CELULÓSICA COMO ALTERNATIVA PARA PRODUÇÃO DE BIOCOMBUSTÍVEL VIA 
HIDRÓLISE ENZIMÁTICA

Dile Pontarolo Stremel 
Alexandre Vidal Bento
Mayara Elita Braz Carneiro
Roberto Pontarolo
DOI 10.22533/at.ed.2941916097

CAPÍTULO 8 .............................................................................................................. 59
PRODUÇÃO DE CÉLULA SOLAR COM CORANTE DA Beta vulgaris

Julianno Pizzano Ayoub
Gideã Taques Tractz
Marcel Ricardo Nogueira de Oliveira
Cynthia Beatriz Furstenberger
Everson do Prado Banczek
Paulo Rogerio Pinto Rodrigues
DOI 10.22533/at.ed.2941916098

CAPÍTULO 9 .............................................................................................................. 67
PRODUÇÃO DE ETANOL DE BATATA REFUGO VIA PROCESSO FERMENTATIVO: UMA 
PROPOSTA PARA A DESTINAÇÃO ADEQUADA DE RESÍDUOS ORGÂNICOS DE AMILÁCEAS

Taís Adeil Muller
Wilma Aparecida Spinosa
Juliano Tadeu Vilela Resende
Leonel Vinicius Constantino
Edson Perez Guerra
Leonardo de Lima Wrobel
Wallace Lima Paulo
Ana Elisa Barbosa Siqueira
Claudia Jeorgete dos Santos Burko
DOI 10.22533/at.ed.2941916099

CAPÍTULO 10 ............................................................................................................ 74
QUALIDADE DO CARVÃO DE Eucalyptus urophylla x Eucalyptus tereticornis PLANTADOS EM 
DIFERENTES ESPAÇAMENTOS

Matheus Redel Finger
Rosimeire Cavalcante dos Santos
Elias Costa de Souza
Gabriel Raamon Santana Nunes
Izabelle Rodrigues Ferreira Gomes
Renato Vinícius Oliveira Castro
Stephanie Hellen Barbosa Gomes
Cynthia Patricia de Sousa Santos



SUMÁRIO

Sarah Esther de Lima Costa 
Gualter Guenter Costa da Silva 
DOI 10.22533/at.ed.29419160910

CAPÍTULO 11 ............................................................................................................ 81
RENDIMENTO GRAVIMÉTRICO EM CARVÃO DE Eucalyptus urophylla x Eucalyptus tereticornis SOB 
DIFERENTES ESPAÇAMENTOS

Matheus Redel Finger
Rosimeire Cavalcante dos Santos
Elias Costa de Souza
Gabriel Raamon Santana Nunes
Izabelle Rodrigues Ferreira Gomes
Renato Vinícius Oliveira Castro
Stephanie Hellen Barbosa Gomes
Cynthia Patricia de Sousa Santos
Sarah Esther de Lima Costa
Gualter Guenter Costa da Silva
DOI 10.22533/at.ed.29419160911

CAPÍTULO 12 ............................................................................................................ 87
UMA PROPOSTA PARA O APROVEITAMENTO DA ACROCOMIA ACULEATA COMO FONTE DE 
ENERGIA LIMPA

Cássio Furtado Lima
Fernanda de Oliveira Araujo
Leonne Bruno Domingues Alves
Angleson Figueira Marinho
Érica Bandeira Maués de Azevedo 

Michel Keisuke Sato
Victor da Cruz Peres
Juliana Souza da Silva
Luiz Fernando Reinoso
Edinelson Luis de Sousa Junior
Maykon Sullivan de Jesus da Costa
Francisco Robson Alves da Silva
DOI 10.22533/at.ed.29419160912

CAPÍTULO 13 .......................................................................................................... 103
VARIAÇÃO ESPAÇO-TEMPORAL DO ESTOQUE DE CARBONO EM FRAGMENTOS DE CERRADO 
EM MINAS GERAIS

Natielle Gomes Cordeiro 
Kelly Marianne Guimarães Pereira 
Luiz Otávio Rodrigues Pinto 
Marcela de Castro Nunes Santos Terra 
José Márcio de Mello 
DOI 10.22533/at.ed.29419160913

CAPÍTULO 14 .......................................................................................................... 117
BIODIGESTOR CONTROLADO POR INTELIGÊNCIA ARTIFICIAL

Marcos Baroncini Proença
Simone Ribeiro Morrone
Dimas Agostinho da Silva
Herdney Souza dos Santos
Leila Fabiola Ferreira
Luiz Roberto Baracho Rocha
Cristoffer Lincon



SUMÁRIO

Abel José Vilseke 
DOI 10.22533/at.ed.29419160914

CAPÍTULO 15 .......................................................................................................... 121
PREPARATION AND CHARACTERIZATION OF ADSORBENT OBTAINED FROM AGROINDUSTRIAL 
WASTE BIOMASS 

Arthur Hoffmann dos Santos
Diana Fernanda Caicedo
Joana de Souza Mücke
Aline Krum Ferreira
Luiz Antonio Mazzini Fontoura
Samuel José Santos
Irineu Antonio Schadach de Brum
DOI 10.22533/at.ed.29419160915

CAPÍTULO 16 .......................................................................................................... 125 
BIODIESEL PRODUCTION FROM WASTE COOKING OIL WITH CHARCOAL PYROLIGNEOUS 
LIQUOR

Marcos Baroncini Proença
Simone Ribeiro Morrone
Dimas Agostinho da Silva
DOI 10.22533/at.ed.29419160916

SOBRE A ORGANIZADORA ................................................................................... 131

ÍNDICE REMISSIVO ................................................................................................ 132



Fontes de Biomassa e Potenciais de Uso Capítulo 15 121

PREPARATION AND CHARACTERIZATION OF 
ADSORBENT OBTAINED FROM AGROINDUSTRIAL 

WASTE BIOMASS 

CAPÍTULO 15

Arthur Hoffmann dos Santos
Mining, Metallurgical and Materials Engineering 

Graduate Program, School of Engineering, 
Universidade Federal do Rio Grande do Sul, 

Brazil

Diana Fernanda Caicedo
Mining, Metallurgical and Materials Engineering 
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ABSTRACT:The increasing demand for 

alternatives with low costs in the treatment of 
effluents, together with the adequate waste 
disposal, makes the use of vegetal biomass a 
viable and environmentally correct alternative. 
In Brazil there is a great production of peanuts, 
and the peeling of the peanut is considered an 
agroindustrial residue that can be used as an 
adsorbent. Using this information, this work 
focused on the use of agroindustrial peanut 
shells to prepare an inorganic adsorbent, and 
the characterization of the prepared adsorbent. 
The methods used for this study were based on 
physical-chemical analysis and Fourier transform 
infrared spectroscopy (FTIR). The results show 
that the use of a biomass of agroindustrial waste 
as adsorbent can be applied due to its property, 
so from the analyzes showed the properties that 
are good for adsorption applications.
KEYWORDS: Biomass; Biosorbent; Water and 
wastewater treatment; Waste management.

1 |  INTRODUCTION

The increasing demand for low-cost 
alternatives to effluent treatment, coupled 
with adequate waste disposal makes the use 
of plant biomass from agro-industrial waste 
a viable solution, economically feasible and 
environmentally friendly processes. A large 
variety of low-cost adsorbents have been 
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examined for their ability to remove various types of pollutants from water and 
wastewater, and, in general, an adsorbent can be assumed as ‘‘low cost’’ if it requires 
little processing, is abundant in nature, or is a by-product or waste material from 
the industry. Agricultural waste materials are economic and eco-friendly due to their 
chemical composition, as well their availability in abundance, renewable nature and 
low cost make them viable option for aquatic pollutants remediation. Agricultural by-
products usually are composed of lignin and cellulose as major constituents and may 
also include other polar functional groups of lignin, which include alcohols, aldehydes, 
ketones, carboxylic, phenolic, and ether groups. These groups have ability to bind 
aquatic pollutants through different binding mechanisms. Being a renewable resource 
and an agro-industrial waste, these wastes are, therefore, a promising resource 
for environmental technology if applied in the treatment of water and wastewaters 
(BHATNAGAR et al., 2015).

Peanut shells are an agroindustrial residue that can be used as an adsorbent 
(BOUMCHITA et al., 2016). In Brazil, peanut (Arachis hypogaea L.) has a large 
production, producing 466.2 thousand tons in 2016/2017 harvest (CONAB, 2018), being 
promising the use as biosorbent through peanut shell waste due to large production, 
and also to provide environmentally appropriate for waste of this production.

In this context, this work focused in the use of agro-industrial waste of peanut 
shell for preparation of an adsorbent in natura, and the characterization of prepared 
adsorbent.

2 |  MATERIALS AND METHODS

2.1 Agroindustrial waste biomass

The agroindustrial waste of peanut shells used in this study was collected from a 
peanut and glucose processing company, located in the municipality of Santo Antônio 
da Patrulha, Brazil.

2.2  Adsorbent preparation

The agroindustrial waste was first washed several times with water to remove 
dirt and dried in the oven at 50ºC for 24 hours. The peanut shells (PS) biomass was 
selected after drying, separating twigs and straw from the shells, in order to work only 
with the peanut shells. After that the PS were grounded and sieved to obtain particle 
size in the bands: between 42 mesh and 60 mesh. 

2.3  Adsorbent Characterization

The adsorbent was subjected to the characterization and the physical-chemical 
parameters were determined to know moisture, volatile material, ashes and fixed carbon, 
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and also were realized characterization in Fourier transform infrared spectroscopy 
(FTIR).

2.3.1 Pshysical-chemical parameters

The physical-chemical parameters are useful to obtain information about the 
studied biomass, contributing to a better responses understanding of adsorption 
process. 

For the analysis of physico-chemical parameters, it was performed based on 
Brazilian standards NBR-8293, NBR-8289 and NBR-8290.

2.3.2 FTIR

The FTIR spectra was recorded in mid IR region in the range of 4000 to 400 cm−1 
in order to identify the major functional groups present in peanut shell.

3 |  RESULTS AND DISCUSSION

3.1 Pshysical-chemical parameters

The PS physical-chemical compositions obtained with the analysis are shown in 
Table 1, which shows results that are typical of organic materials, as in the case of the 
biomass residue used in this study.

Parameter Composition %
Moisture 8,96%
Volatile Material 76,54%
Ashes 3,04%
Fixed Carbon 20,41%

Table 1. PS physical-chemical composition used in this study.

3.2 FTIR

The FTIR spectra is shown in Figure 1. The broad and intense peak around 3310 
cm-1 corresponds to O-H stretching vibrations wich are characteristic functional groups 
of cellulose and lignin, components present in PS.
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a)

Figure 1. FTIR spectra of PS.

4 |  CONCLUSION

This study presented that the use of an agroindustrial waste biomass as 
adsorbent may be applied due its property. In the case of this study, was evaluated the 
physical-chemical parameters and functional groups, showing properties that is good 
for adsorption applications.
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