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EFEITOS DE REAGENTES QUiMICOS NO ~ *Fernando Pedro Diasi

. Bruno Lucio Meneses Nascimento
EFLUENTE DA INDUSTRIA DE BIODIESEL: Ronaldo Ferreira do Nascimento
CONTRIBUICAO NA CARGA ORGANICA E Ronaldo Stefanutti

Erika Almeida Sampaio Braga?

ECOTOXICIDADE

EFFECTS OF CHEMICAL REAGENTS IN THE BIODIESEL
INDUSTRY EFFLUENT: CONTRIBUTION IN THE ORGANIC
LOAD AND ECOTOXICITY

Recibido el 22 de enero de 2014; Aceptado el 22 de enero de 2015

Abstract

The technologies used for the biodiesel production, utilizing chemical reagents such as ethanol, methanol, sodium
hydroxide among others during the purification of the biodiesel, is the usage of water in an amount of about 30%,
as compared to the volume of the biodiesel in question. The potential effects of these said reagents in the
industrial effluent, as well as the environment, are unknown in this particular study, however, this study is aimed in
formulating a synthetic effluent of each chemical reactant (analyte), in order to evaluate the physico-chemical and
its toxicity against organisms, such as the Daphnia magna and the Daphnia similis. In the process of quantifying the
physico-chemical parameters, the following effects were also observed: organic contaminants such as ethanol,
methanol, propanol and glycerol showed acid characters and the inorganic sodium hydroxide, showed basic
characters in synthetic effluents. Furthermore, it was observed as well that the chemical oxygen demand (COD),
was influenced by the presence of oxygen in the chemical composition of the analyte, and the propanol showed a
higher experimental COD, duly searched among all the analytes in all the concentrations. Concerning toxicity, the
sodium hydroxide and the propanol analytes showed a high toxic effect for both Daphnia similis and daphnia
magna, in all predetermined concentrations.

Keywords: Biodiesel, chemical reagent, environmental legislation, effluent and ecotoxicity.

L Universidade Federal do Ceara (UFC), Brasil

2Fundagdo Nucleo de Tecnologia Industrial do Ceara (NUTEC), Brasil

*Autor corresponsal: Departamento de Engenharia Hidraulica e Ambiental, Universidade Federal do Ceard, Bloco 713, Avenida
Humberto Monte S/N Campus do Pici Fortaleza - CE CEP 60451-970, Brasil. Email: fpedrodias2001@gmail.com
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NITROGEN REMOVAL FROM SEWAGE IN A *Weliton F. Bezerra Filho

Cicero O. Andrade Neto?
SERIE OF AEROBIC-ANOXIC SUBMERGED André L. Calado Aradjo®
BIOFILTERS

Recibido el 9 de febrero de 2015; Aceptado el 9 de marzo de 2015

Abstract

This paper presents the results of an alternative technology with combination of aerated and anoxic biofilters, filled
with corrugated cut conduit, low cost and simple operation. These filters receiving domestic sewage previously
treated in anaerobic reactors. The study was divided in three phases: during the first phase the air flow to the
aerated filter was 0.10 m3/minute, and in phases 2 and 3 air flow increased to 0.15 m®/minute. In the last phase 1
m3/day of the anaerobic effluent was used as a supplemental source of carbon to the anoxic filter. The filters were
capable of reducing the ammonia concentration to below 10 mg/L. In addition, the system was able to produce the
final effluent concentrations of TSS and COD of 5.3 mg/L and 25 mg/L, respectively, without sludge removal, or any
other step for phase separation.

Keywords: sewage, denitrification, nitrification, nitrogen removal, submerged biofilter, sludge retention.

! Departament of Civil Engineering, Federal University of Ceard, Brazil

2 Department of Civil Engineering, Federal University of Rio Grande do Norte, Brazil.

3 Federal Institute for Education, Science and Technology of Rio Grande do Norte, Brazil.

*Autor corresponsal: Departament of Civil Engineering, Federal University of Ceara, Rua Humberto Monte, 1894, Ap. 504. Capim
Macio, CEP: 59082-190. Natal-RN, Brazil. Email: weliton.freire@gmail.com
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CONDICIONANTES ENVOLVIDOS NA * Hygor Aristides Victor Rosson?

Marco Tulio da Silva Faria?
PRESENC)?\ DE DIFERENTES MODELOS DE Nathalia Roland de Souza Ribeiro®
PRESTACAO DE SERVICOS DE Léo Heller”

ABASTECIMENTO DE AGUA NO BRASIL

CONDITIONS INVOLVED IN DIFFERENT MODELS OF
WATER SUPPLY SERVICES IN BRAZIL

Recibido el 10 de marzo de 2014; Aceptado el 27 de enero de 2015

Abstract

The purpose of this study is to understand the reasons why cities choose a certain management model for water
supply services in Brazil. In order to achieve such purpose, the researchers used microdata from the 2008 National
Survey of Basic Sanitation conducted by the Brazilian Institute of Geography and Statistics. The results were
assessed by means of non-parametric statistic methods of analysis of variance and multiple comparisons,
characterized by different indicators of each urban area studied. It was shown that the administrative nature of the
service provider varies among Brazilian macroregions and that, statistically, the size of the population, the total
number of areas assisted and the non-payment rates in the last 12 months are significantly different. In that sense,
it was observed that Autarchies, Public Corporations and Government Controlled Companies operate in the most
populated cities with the most areas assisted. On the other hand, Private Companies and Public Consortium,
Foundation and Association had the lowest non-payment rate. It was further observed that the kind of service
provision model for water supply in Brazil is related to different implementation of public policies by the governors
and to the way the population responds differently to sanitation problems due to regional, social-economical,
demographic, cultural and historical divergences in Brazil.

Keywords: Public policies; sanitation; management of water supply services.

nstituto de Ciéncias Exatas e Tecnolégicas do Campus Florestal, Universidade Federal de Vigosa, Brasil

2 Centro Federal de Educagdo Tecnolédgica de Minas Gerais (CEFET-MG), Brasil

3 Programa de Pds-Graduagédo em Saneamento, Meio Ambiente e Recursos Hidricos, Escola de Engenharia, Universidade Federal
de Minas Gerais (UFMG), Brasil

4Universidade Federal de Minas Gerais (UFMG), Brasil

*Autor corresponsal: Programa de P6s-Graduagao em Saneamento, Meio Ambiente e Recursos Hidricos, Universidade Federal
de Minas Gerais, Salas 4618 e 4619, 4° andar do Bloco 1. Escola de Engenharia, Campus Pampulha — Avenida Anténio Carlos
6627, CEP 31270-901 - Belo Horizonte - MG — Brasil. Email: rossoni@ufmg.br; rossoni@ufv.br
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ANALISE E PROJETO DE SOFTWARE PARA *Andre Fernando Rollwagen®
~ . . Luciana Londero Brandli?
GESTAO PUBLICA INTEGRADA DE RESIDUOS Pedro Domingos Marques Prietto?

SOLIDOS URBANOS

ANALYSIS AND DESIGN SOFTWARE FOR INTEGRATED
PUBLIC MANAGEMENT OF URBAN SOLID WASTE

Recibido el 11 de abril de 2014; Aceptado el 11 de diciembre de 2014

Abstract

The production of municipal solid waste has grown considerably in recent decades, mainly due to population
growth and consumption of industrial products, which creates social, economic and environmental problems.
Considering the lack of computerized information systems in Brazil, the management of such waste occurs through
disjointed and inaccurate actions. The aim of this paper is to present the analysis and design of an integrated
information system for public management of urban solid waste to medium size municipalities. The methodology
includes an investigation of the current structure of public management of urban solid waste in a city in the south
of Brazil; requirements elicitation and the analysis and computerized information system design. This model allows
the recording of data, reporting and performance indicators, storing date information seamlessly. We intent,
therefore, the possibility of improvements in public management of urban solid waste, bringing advancements like
organization and bringing greater reliability to the process.

Keywords: information system, solid waste management, urban solid waste.

!nstituto Federal de Educacéo Ciéncia e Tecnologia Sul-Rio-Grandense, Passo Fundo, RS, Brasil.
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CARACTERIZAGAO DO LODO AUTOTROFICO _ TAlice Rocha de Souza
Adrianus Cornelius van Haandel
DE SISTEMAS DE LODO ATIVADO GERADO A Paula Frassinetti Feitosa Cavalcanti?

PARTIR DE DIFERENTES SUBSTRATOS

CHARACTERIZATION OF AUTOTROPHIC SLUDGE IN
ACTIVATED SLUDGE SYSTEMS GENERATED FROM
DIFFERENT SUBSTRATES

Recibido el 8 de mayo de 2014; Aceptado el 11 de diciembre de 2014

Abstract

The association of anaerobic pre-treatment, for example in a UASB reactor with activated sludge systems has been
an object of several studies and has been applied in practice of waste water treatment systems. Activated sludge
systems with different substrates (for example raw or digested sewage) tend to produce sludges with different
mechanical and biological characteristics. In order to evaluate the characteristics of the autotrophic fraction of
sludge generated from different substrates an experimental investigation was carried out, where three activated
sludge systems of the sequencing batch reactor (SBR) type, were operated with raw sewage, digested sewage an
ammonium solution as substrates. The systems were evaluated with respect to the suspended solids, organic
material and ammonium, settleability and activity of the sludges. The Volumetric Sludge Index (VSI) and the Oxygen
Uptake Rate (OUR) were used for the assessment of the mechanical and biological characteristics. The obtained
results during the experimental investigation showed that the systems were equally efficient in the removal of
organic material and suspended solids with efficiencies of 83% for COD and 91% for TSS. The settleability of the
sludge was considered good and median for systems fed with raw sewage and digested sewage, respectively.
However, the autotrophic sludge did not exhibit high biological activity having values of the specific growth rate
constant for Nitrosomonas (um) in the range of 0.31 d* and 0.21 d™* respectively for systems fed with raw sewage
and ammonium substrate and, whereas no activity was detected in the system fed with digested sewage.

Key Words: wastewater treatment, activated sludge, respirometry, sludge autotrophic.

Instituto Federal do Tocantins, Universidade Federal do Ceard, Brasil

2 Universidade Federal de Campina Grande. Brasil

*Autor corresponsal: Rua Ipé, n® 205, Cond. Vale dos Ipés, Torre 1, apt® 205. Sdo Gerardo, Fortaleza, CE, CEP: 60320-040, Brasil.
Email: alycesouza@hotmail.com
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EFFECTS OF NUTRIENT DEPLETION ON THE *Mé”l%?é?’i‘éiﬁi"”é;‘ﬁi Bf;”ii
GROWTH AND CELL CONCENTRATION OF Wiadlimir Ronald Lobo Fariag?
Cylindrospermopsis Raciborskii José Capelo Neto*

EFEITOS DA DEPLECAO DE NUTRIENTES NO
CRESCIMENTO E NA DENSIDADE DE CELULAS DA
ESPECIE Cylindrospermopsis Raciborskii

Recibido el 22 de junio de 2014; Aceptado el 27 de enero de 2015

Abstract

Eutrophication damages water supply by promoting the proliferation of potentially toxin-producing cyanobacteria.
In Ceara State, the abundance of these algae in artificial reservoirs has been reaching up to 95% phytoplankton
density of cells. The knowledge of the species growth dynamics depending on the availability of nutrients can
promote the understanding of a recurring natural phenomenon, the cyanobacteria blooms. This study aimed to
evaluate the influence of macronutrient depletion on the development of C. raciborskii T3 cultures. Experiments
were conducted in ASM-1 medium and variations with the removal of 75 and 50% phosphorus and nitrogen from
its original composition. Cultures were grown in non-axenic conditions, under constant light of 6.75 p.mol.m?2.s,
12: 12 photoperiod, and at temperature of 24 + 2°C. Nitrogen-depleted cultures clearly showed lower growth in
comparison with other experiments, reaching the stationary phase earlier, besides lower cell concentrations.
Whereas, phosphorus-depleted cultures presented steeper growth curves, similar to the growth registered in the
regular ASM-1 medium, and thereby demonstrating that under these experimental conditions, nitrogen was the
limiting nutrient for the growth of C. raciborskii.

Key words: cyanobacteria, limiting nutrients, reservoirs.

1 Centro de Tecnologia, Universidade Federal do Cear4, Brasil.

2 Centro de Ciéncias Agrarias, Universidade Federal do Ceara, Brasil.

*Autor corresponsal: Departamento de Engenharia Hidraulica e Ambiental, Bloco 710, Centro de Tecnologia, Universidade
Federal do Ceard, Av.Mister Hull S/N, Bairro: Campus do pici, Fortaleza, Ceara, Cep: 60455-900, Brasil.
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ESTUDO COM PARAT|VO ENTRE REATORES *José Dorivaldo Floréncio de Oliveira'

, Gil Barb Athayde Junior!
DE CRESCIMENTO ADERIDO E DISPERSO POS Sofia Fernandes Lemos o Sousat
TANQUES SEPTICOS TRATANDO ESGOTOS Afonso Eris Ferreira de Andrade’
DOMESTICOS

COMPARATIVE STUDY BETWEEN ADHERED AND
SUSPENDED GROWTH REACTORS AFTER SEPTIC TANKS
TREATING DOMESTIC WASTEWATER

Recibido el 30 de junio de 2014; Aceptado el 11 de diciembre de 2015

Abstract

The removal efficiency of BODs, COD, TSS and SSV were studied in two anaerobic reactors which received semi-
equaled effluent of a septic tank, one being adhered growth (R1, with bed of gravel N°. 4) and the other dispersed
growth (R3, without support material for microbial growth). This system was installed in the Student Residence at
UFPB in Jodo Pessoa-PB. The sewage came from two bathrooms that attended to a theoretical population of 4
inhabitants. Eleven samples of the effluent from the septic tank and from the reactors 1 and 3 were collected in the
period between 28/02/2013 and 10/12/2013. Temperature and pH of the reactors ranged from 24.5 to 28.1 ° C and
from 7.3 to 8.1, respectively, which are adequate for the anaerobic treatment of sewage. The BODs removal
efficiencies (32.8 and 27.1% in R1 and R3, respectively), COD (43.4 and 33.0% in R1 and R3, respectively), SST (56.2
and 48.0% in R1 and R3, respectively) and VSS (54.7 and 46.2% in R1 and R3, respectively) were high. It
demonstrates a good applicability of these low-cost housing units, which are devoid of collective sewage system in
the reduction of pollution load discharged in water bodies systems. Analysis of variance showed no significant
difference at the level of 5% between the average of the corresponding parameters of the two reactors, suggesting
that reactor that receives discharges from the attenuation peaks, there is no need of support bed, which may
represent a reduction in costs involved.

Key Words: household sewage, sewage treatment, anaerobic reactor, attached growth, suspended growth.

1 Departamento de Engenharia Civil e Ambiental, Universidade Federal da Paraiba, Brasil.
*Autor corresponsal: Departamento de Engenharia Civil e Ambiental. Campus Universitério |, Jodo Pessoa - Paraiba - Brasil. CEP
58051-900. Telefone: 55 (83) 3216-7119; Fax: 55 (83) 3216-7119. Email: dorivaldoliveira@hotmail.com
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ESTIMATIVA DO POTENCIAL DE GERAQAO _ “Denise Peresin’

Taison Anderson Bortolin'
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Vania Elisabete Schneider!

BRASIL

ESTIMATE OF THE POTENTIAL GENERATION OF
BIOMASS, METHANE AND ENERGY BY MAJOR ANIMAL
BREEDING OF BRAZIL

Recibido el 13 de julio de 2014; Aceptado el 27 de enero de 2015

Abstract

Brazil’s participation on the international trade of animal protein grows every year, and inevitably, leads to worsening
environmental problems. Due to that, the objective of this study was to quantify the manure generated by the
livestock population (broilers, layers, swine and dairy cattle), methane production, energy potential and electric
power from this biomass in the years 2008-2012. Data containing actual livestock population was obtained from
Brazilian Institute for Geography and Statistics — IBGE. A methodology that considers the initial and final weight of
the animal, as well as residence time, was developed to estimate waste generation. Methane production, energy
potential and electric power were calculated based on bibliographic references. Methane production and potential
energy produced were calculated based on bibliographic references. Results show an increase in animal production
in the years analyzed, and consequently an increase in the generation of waste, methane, energy potential and
electric power. The estimates indicate that the electric power produced, for example, would be enough to supply
about 10% of the Brazilian residential demand of 2011. The results were quite significant, however, studies with a
regionalized focus, for the implementation of individual or collective systems, should be encouraged.

Key-words: animal livestock, livestock waste, biodigestion, energy from biomass.
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Abstract

In most arid and semi-arid areas, groundwater emerges as an important source of water for human consumption
and small irrigation. In the semiarid region of the Northeast of Brazil, alluvial aquifers are presented as a water
solution for small isolated communities distant from large urban centers. These aquifers have a moderate
hydrogeological potential but water of excellent quality, in comparison with aquifers located in crystalline
basement areas, predominant in the Brazilian Northeast. However, these alluvial aquifers are fragile and
susceptible to degradation processes of its quality by human activities, climatic variations, or hydrogeological
changes. A database consisting of 14 water samples of with hydrochemical analysis of the major ions (Ca?*, Mg?*,
Na*, K*, Cl, SO, , and HCO3) from wells distributed throughout the watershed studied, was used in the
preparation of water classification diagrams. In addition, multivariate statistical analysis and reverse
hydrogeochemical modeling were applied with the purpose of grouping the samples and the identification of the
main aquifer recharge mechanisms in a non-rainy season. Satellite images (LandSat 5) were used for delimiting the
watershed and alluvial aquifer. The results were interpolated generating maps of similarities of quality levels for
human consumption and irrigation.

Key Words: multivariate statistical analysis, alluvial aquifer, Forquilha watershed, Brazilian northeast, PHREEQC.
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Abstract

The study on water safety, emphasizing the watershed, shows the emergence of another culture of understanding,
and involving various segments of society. Although water safety should address in an integrated manner,
historically, the focus in the semiarid region of Brazil was on the quantitative aspects. The water quality
management was restricted to industrialized humid regions, in the South and Southeast regions. The search to
ensure water for society, in appropriate quantity and quality, involves identifying the role of government agencies
(federal, state and municipal) in charge of the process. The paper presents conceptual basis of water quality,
pollution, possible pollution sources of contamination of water bodies and safety of water quality. Some national
and international practices of security of water quality are also described.

Key Words: watershed, water quality, water safety.
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Abstract

The research proposes a Waste Management System (WMS) based on indicators and supported in Information
Technologies (software Ambiens). The main problem it solves is part of the inefficient management of waste
management processes of an entity or group of entities related in time and cost variables. This solution focused on
the development of this software, integrating the information flow of a proposed WMS and all stages. In order to
validate the research, taken as a case study the Business Group of the Ministry of Construction in the province of
Granma in Cuba and other companies that advises and controls, allowing evidence that the main results of
research, a remarkable decrease in the cost and time of implementation of waste management processes, a
proposed based in indicator WMS able to synchronize the work of several roles involved in this set. We used the
TIBCO tool suite for modeling and simulation of processes, which yielded simulation results that support the
proposed solution. The result of the software is now ready to be deployed at any WMS and its features are
adaptable to all types of waste generated, allowing use in any industry or company, this is possible because it
integrates data entry based all residues identified by the European waste List.

Key Words: environmental, information, management, technologies, waste.
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