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ALTERNATIVA DE COMPOSTAGEM DO LODO *Zorayde Lourenco de Oliveira’

- Marilia Regina Costa Castro Lyra?
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ALTERNATIVE COMPOSITION OF RESIDUAL SLUDGE AND
REUSE FOR THE PRODUCTION OF CHANGES AND
LANDSCAPING OF SANITARY LAND

Recibido el 25 de octubre de 2017; Aceptado el 16 de octubre de 2018

Abstract

Considering the importance of the environmentally sound management of urban solid waste, the composting process
is the process of transforming the waste resulting from the treatment of leachate, the proposal is directed to the
management of solid waste without leaving wastes after treatment. The objective was to evaluate the effect of the
application of the compound developed from the residual sludge resulting from the Moringa oleifera extract after
treatment of leachate on the germination and growth variables of Lettuce - Lactuca sativa L. and on the chemical
properties of the compound. The experiment was conducted at the CTR-Candeias landfill and at the UFPE
phytomedicine laboratory, the compost (residual sludge) came from the CTR-Candeias Land(fill in Muribeca, Jaboatdo
dos Guararapes, Pernambuco. The efficiency of the use of the residual sludge compound through Bioassays with
Lettuce seeds was evaluated in the laboratory and in the field. Two experiments were conducted with pots filled with
commercial compost and residual sludge grown with lettuce seeds. Physical and chemical characterization of crude
leachate (LB), residual sludge and compost were performed. The residual sludge compound did not present toxicity to
seedlings and lettuce seedlings developing 100% germination, indicating that the composting process was efficient,
mortality of total and fecal coliforms occurred in 96% and 82%. The results indicate the use of the residual sludge
compost as a composting alternative for the production of seedlings and landfill landscaping.

Keywords: lettuce, bioassays, compound, coliforms, residual sludge.

! Departamento de Engenharia Civil, Universidade Federal de Pernambuco, Brasil.

2 Instituto Federal de Pernambuco, Brasil.

*Autor correspondente: Departamento de Engenharia Civil, Universidade Federal de Pernambuco, Avenida Prof. Moraes Rego,
123 - Cidade Universitaria, PE, 50670-901. Email: zoraydelourenco@hotmail.com
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ANALISE DO POTENCIAL DE IMPACTO ) .
~ Mayke Feitosa Progénio
CENTRAIS HIDROELETRICAS NAS UNIDADES Marcelo José Raiol Souza*
, , *Francisco Carlos Lira Pessoa 3
HIDROGRAFICAS DO ESTADO DO PARA

ANALYSIS OF ENVIRONMENTAL IMPACT POTENTIAL FOR
IMPLEMENTATION OF SMALL HYDROELECTRIC POWER
PLANTS IN THE HYDROGRAPHIC UNITS OF THE STATE OF
PARA

Recibido el 12 de noviembre de 2017; Aceptado el 19 de mayo de 2019

Abstract

As the Amazon region has been the subject of studies aimed at the implementation of small hydroelectric power
plants (SHPs), under the perspective of sustainable development and electric power supply to the region, it is
necessary to recognize areas with high environmental potential, areas that offer lower environmental impacts (El) in
the face of the installation of these projects, as well as areas of low environmental potential which provide higher EI.
The objective of this work is to identify these areas in the hydrographic units of the state of Pard. To perform the
analysis, the tools of a Geographic Information System (GIS) were used with the Multicriteria decision analysis method
(MDCM) and as input data were selected, through a checklist, some environmental components: hydrography, land
use and vegetation. The results showed that the Gurupi, Tapajos, Alto Tocantins and Araguaia units had the smallest
potential to generate IA in the installation of SHPs (high environmental potential). Among these basins, the Alto
Tocantins unit stands out, having 76.19% of its area prone to the installation of SHPs, since it does not have areas of
social interest (conservation units and indigenous lands) inserted in its domains. On the other hand, the Foz do
Amazonas unit pointed out the greatest environmental impact potential (low environmental potential), with 99.24%
forits areas. Finally, the Gurupi and Alto Tocantins units showed the best conditions for the feasibility of implementing
SHPs.

Keywords: SHPs, hydrographic units, environmental impacts.

! Programa de Pds-Graduag¢do em Engenharia Civil, Universidade Federal do Para (UFPA), Brasil.

2 Departamento de Tecnologia e Recursos Naturais, Universidade do estado do Para, Brasil.

3 Faculdade de Engenharia Sanitaria e Ambiental, Universidade Federal do Para (UFPA), Brasil.

*Autor correspondente: Laboratério de Engenharia Sanitaria e Ambiental (LAESA), Universidade Federal do Para (UFPA). Avenida
Augusto Corréa, 01, Guama, Belém, Par3, Brasil. CEP 66075-110. Email: fclpessoa@ufpa.br
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WATER QUALITY ANALYSIS OF A PERI-URBAN
WATERSHED IN THE MUNICIPALITY OF CAPITAO
POCO/PA

Recibido el 21 de diciembre de 2017; Aceptado el 9 de abril de 2019

Abstract

The objective of this study was to analyze the water quality of the Igarapé da Prata, in the municipality of Capitéo
Poco/PA, to identify the most relevant quality parameters in the determination of water quality indicatives, using
descriptive and multivariate statistics. Therefore, 3 sampling points were selected along the hydrous body, considering
rainy periods and dry periods, using a total of 11 parameters of water quality. By analyzing the main components, it
was verified that the first 4 components explained 73.7% of the total variance of the samples for the rainy season and
the first 3 components of the dry period explained 67.5% of the total variance. The factorial analysis allowed the
rotation of the matrix of the main components, maximizing the variance and reducing the number of relevant
parameters for the water quality to 6, among the rainier and less rainy periods. It was performed the creation of
scores based on the values of the rotated factors and raw data, to create quality ranking among the sampling points,
which showed that the PT-01 presented the worst water quality indicatives because it was located in an area with
few riparian forests and with a higher concentration of residences and agricultural activities.

Keywords: hydrous body, water quality, multivariate statistics, main components.

! Faculdade de Engenharia Sanitaria e Ambiental, Universidade Federal do Para (UFPA), Campus Belém, Brasil.
*Autor correspondente: Laboratorio de Ingenieria Sanitaria y Ambiental (LAESA), Universidad Federal de Pard. Calle Augusto
Corréa, 01, Guama, Campus Belém. Belém, Para, Brasil. CEP 66075-110. E-mail: eng.igorcampos@gmail.com
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DE GLICOSE OU SACAROSE

STUDY OF THE DEGRADATION OF THE PARAQUAT IN
REACTORS IN AGITED BATCH REGIME INOCULED WITH
Phanerochaete chrysosporium WITH ADDED GLUCOSE
OR SUCROSE

Recibido el 31 de enero de 2018; Aceptado el 16 de octubre de 2018

Abstract

The search to improve food quality and increase crop yields has increased the use of pesticides. As a result of these
actions, these have caused environmental problems when they reach aquatic systems. Bioremediation using
microorganisms to remove these compounds from the environment is a viable alternative both for its efficiency and
cost, since traditional treatments (ozone, hydrogen peroxide, UV radiation and etc.) do not have such an effective
action in their removal. The fungus Phanerochaete chrysosporium was the microorganism used, with the addition of
sucrose or glucose, for the degradation of the herbicide paraquat (30 mg/L) in reactors in agitated batch regime. The
reactors were monitored by the analysis of paraquat and reducing sugar concentrations. From the values obtained
by the pesticide reduction, the kinetics of the pesticides were fitted with a first order equation. The reactor that
obtained the best removal of paraquat was the one with the addition of 3.0 g / L of sucrose (49.0%), with consumption
of 11.0% of sucrose and a constant of degradation rate of the pollutant in the value of 0.024 h™X. With respect to the
toxicity test with Allium cepa, the toxicity of the solutions containing paraquat is reduced after the treatment with
Phanerochaete chrysosporium. The contamination check showed that the presence of fungi was predominant in
relation to bacteria. Therefore, this study indicates the possibility of using Phanerochaete chrysosporium in the
degradation of paraquat.

Keywords: bioremediation, co-substrate, fungus, herbicide, pesticide, paraquat.

! Programa de Pds-graduacdo em Gestdo e Tecnologia Ambiental (PPGTA-IFCE), Campus Fortaleza, Brasil.

2 |nstituto Federal de Educacio, Ciéncia e Tecnologia do Ceara (IFCE), Campus Fortaleza, Brasil.

*Autor correspondente: Laboratério de Tecnologia Ambiental — LATAM, Instituto Federal do Ceara — IFCE. Av. Treze de Maio, 2081,
Benfica, campus Fortaleza. Fortaleza, Ceara, Brasil. Email: gloriamarinho@gmail.com
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DESENVOLVIMENTO DE UM INSTRUMENTO Luis Fermando Sequinel
PARA AVALIACAO DE DESEMPENHO Roque Rodrigo Rodrigues’
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RODOVIARIA COM AUXILIO DA METODOLOGIA

MULTICRITERIO DE APOIO A DECISAO

CONSTRUTIVISTA

DEVELOPMENT OF AN INSTRUMENT TO EVALUATE
ENVIRONMENTAL PERFORMANCE OF ROAD
MAINTENANCE SERVICES USING THE MULTI-CRITERIA
DECISION AID - CONSTRUCTIVIST

Recibido el 1 de febrero de 2018; Aceptado el 9 de mayo de 2018

Abstract

Over the years, the scarcity of investments in conservation of Brazilian paved road network caused an exorbitant drop
in its quality. Therefore, actions related to road maintenance and rehabilitation represent a large volume of services,
mainly in the most developed regions of Brazil, where the paved network is large, causing several environmental
impacts. Environmental management of these services is currently present only in environmental licensing processes.
Thus, the aim of this research is to develop an environmental performance index of road maintenance services, based
on an array of indicators, using the perception of experts of a highway concessionaire. For this, Multi-criteria Decision
Aid - Constructivist (MCDA-C) methodology was used, which resulted in the Environmental Performance Index of Road
Maintenance (EPI- RM), based on six indicators, divided into five areas of interest: Waste Management,
Environmental Pollution, Equipment Maintenance, Environmental Documentation and Environmental Training. The
index value ranged from -134.15 for the worst environmental performance to 140.00 for the best one. The developed
index can be considered an objective tool for the continuous monitoring of the environmental management of road
maintenance services.

Keywords: environmental indicators, road environmental management, performance index.

! Centro de Tecnologia e Urbanismo, Universidade Estadual de Londrina, Brasil.
*Autor correspondente: Departamento de Construcdo Civil, Centro de Tecnologia e Urbanismo, Universidade Estadual de
Londrina, Rodovia Celso Garcia Cid, PR445 Km 380, CEP 86.057-970— Londrina, PR, Brasil. Email: sequinelutf@gmail.com
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CHANGES IN HYDRODYNAMIC PARAMETERS Simone Rosa da Silva 2
IN YELLOW LATOSOL Diogo Botelho Correa de Oliveira

SENSIBILIDADE DO MODELO HYDRUS-1D AOS
PARAMETROS HIDRODINAMICOS DE UM LATOSSOLO
AMARELO

Recibido el 2 de febrero 2018; Aceptado el 16 de mayo de 2019

Abstract

In order to predict dynamic water processes in the soil under field conditions, it is necessary to collect a large amount
of information, making research expensive and time-consuming, leading some researchers to utilize mathematical
models developed to accurately describe the hydrodynamic characterization of soils. The objective of this study was
to test the sensitivity of Hydrus-1D to variations in input information, and to determine which items need to be
measured with greater accuracy. For this, the moisture and matric potential for a Yellow Latosol were evaluated
through simulations. The systematic sensitivity analyses showed that the model was not very sensitive to variations
in saturated hydraulic conductivity (Ks) and residual moisture (6,). For the parameter a (empirical), the values
obtained indicated that the model has low to intermediate sensitivity. For the parameter n (empirical dimensionless),
the simulated values also presented low to intermediate sensitivity. For saturated moisture (qs), the model presented
relative sensitivity values from intermediate to high.

Keywords: mathematical modeling, matric potential, soil moisture.

1 Escola Politécnica de Pernambuco — POLI, Universidade de Pernambuco - UPE, Recife, Pernambuco, Brasil.

2 Universidade de Pernambuco, Docente do programa de pds-graduacdo em Engenharia Civil da Escola Politécnica de
Pernambuco — POLI, Universidade de Pernambuco - UPE, Recife, Pernambuco, Brasil.
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Jeanette Beber de Souza3
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POST-TREATMENT OF DOMESTIC WASTEWATER BY
COAGULATION, FLOCCULATION, SEDIMENTATION,
FILTRATION AND DISINFECTION, AIMING REUSE

Recibido el 2 de febrero 2018; Aceptado el 16 de octubre de 2018

Abstract

The high demand of water resources has been considered one of the responsible for the water shortage. In this
context, technologies of domestic wastewater treatment have been increasingly explored in order to improve the
effluent quality. This improvement is needed for the wastewater discharge into water bodies or for wastewater reuse
(non-potable use). Among the used treatments, the processes of coagulation, flocculation, sedimentation, filtration
and disinfection have gained special attention. The present study evaluated the performance of coagulation,
flocculation and sedimentation processes and from the results, it was made the coagulation diagrams and it was also
found three conditions. These conditions showed as following values of remaining turbidity (2.4, 1.05 and 0.98 uT),
without the high coagulant dosage and acidifier (50 to 60 mg.L ™ of FeCl3,6H,0 and 0 to 25 mg.L™* of HCI (0.5 mol.L2),
respectively). In addition, a sedimentation rate was 1.5 cm.min™ with a relatively low hydraulic retention time. Once
the three conditions had been found was simulated the conditions for coagulation/flocculation and sedimentation
again. It was also simulated the subsequent steps, which was filtration and disinfection. In the last experiment was
found parameter values that meet in NBR 13.969/97 and USEPA (2012) guidelines for different types of reuse (urban,
industrial, agriculture, etc.).

Keywords: coagulation diagrams, ferric chloride, reuse water, tertiary treatment, wastewater.
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PRODUCAO DE GESSO NO ARARIPE PERNAMBUCANO:
IMPACTOS AMBIENTAIS E PERSPECTIVAS FUTURAS Soraya Giovanetti El-Deir '

PRODUCTION OF GYPSUM PLASTER IN THE REGION OF ARARIPE,
PERNAMBUCO STATE: ENVIRONMENTAL IMPACTS AND FUTURE
PERSPECTIVES

Recibido el 2 de febrero de 2018; Aceptado el 7 de octubre de 2019

Abstract

Pernambuco State is responsible for 97% of the production of all gypsum plaster consumed in Brazil. This occurs in
large part to the quality of its gypsum ore, which reaches a very high degree of purity. The gypsum reserves located
in Pernambuco State are concentrated in the region of Araripe, making up the Araripe Gypsum Pole, an important
productive arrangement at national level. Although this activity represents an important source of resources in the
region, it is also responsible for the direct and indirect generation of environmental impacts. The main energy source
used in the ore beneficiation process is firewood, most often from native Caatinga species. This massive removal of
firewood has placed the region under severe anthropic pressure, which has generated consequently changes in the
physical and biological structures of the environment. This scenario is accompanied by the expressive release of
particulates into the atmosphere, compromising the air quality and promoting health problems to the local
population. In this perspective, the search for a new energy matrix becomes necessary, also linking with cleaner
production strategies. Panorama that to be implanted depends on a series of actors, both in public and private
spheres.

Keywords: gypsum, energy matrix, clean production
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FONTE DE SULFATO EM BIORREATOR ANAEROBIO Nayara Carolina Quites '
CONTINUO DE REDUCAO DE SULFATO: DESAFIOS E Versiane Albis Ledo '
SOLUCOES

REPLACING NA,SO,WITH CASO,.2H,0 AS A SULPHATE SOURCE IN
A CONTINUOUS ANAEROBIC BIOREACTOR FOR SULPHATE
REDUCTION: CHALLENGES AND SOLUTIONS

Recibido el 5 de febrero de 2018; Aceptado el 23 de agosto de 2018

Abstract

Phosphogypsum is one of mainly wastes generated from fertilizer production using wet method. The composition of
this solid waste depends of phosphate ore processed, and it is basically CaS04.2H,0, metals and residual acidity. The
management of this waste is a challenge because of their characteristics and large amounts produced (5kg per 1kg
phosphoric acid). Usually it is disposed in stacks near plants, however phosphogypsum can be leachate and its
components run-off contaminating the near waters bodies. Recently, new disposition and treatments has been
researched aiming re-use and recovery of materials from phosphogypsum. The current work investigated biogenic
sulphate reduction in a lab-scale fluidized bed reactor fed with a saturated-calcium sulphate Postgate medium. After,
these biogenic sulphide can be used to produce elemental sulphur or as precipitant agent for transition metals
removal from industrial wastewaters. Initially the exchange of the sulphate source from Na,SO, to CaSO4.2H,0 was
assessed, which revealed that bicarbonate ions were required in the growth medium because CaCO; precipitation
reduced alkalinity in the reactor. Subsequently, the effect of COD/SO.* mass ratio (1.3 and 1.8) on sulphate bio-
reduction was assessed, whereas the highest removal (72+16%) was observed for the COD/SO4* ratio of 1.8 and
resulted in a specific sulphate removal rate of a 0.244+0.03 gSO4*/gV5S.d.

Keywords: calcium sulphate Di-hydrate, sulphate reduction, sulphate-reducing bacteria, fluidized-bed reactor
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INFLUENCE OF LINEAR ALKYLBENZENE SULFONATES ON THE
PERFORMANCE OF MICROBIAL FUEL CELLS

Recibido el 6 de febrero de 2018; Aceptado el 16 de octubre de 2018

Abstract

Linear alkylbenzene sulfonate (LAS) is the most commonly used anionic surfactant in cleaning products. Due to its
wide distribution in domestic and industrial wastewater, its presence in microbial fuel cell (MFC) was evaluated
regarding the generation of electricity and removal of organic matter. A two-chambers, type “H”, MFC was
constructed in PVC, carbon cloths were used as electrodes and resistors of 100 Q and 1 KQ as external loads. The
anode chambers were filled with synthetic substrate and soil, enriched with sodium acetate, was used as inoculum.
The maximum power density generated by the MFC with LAS (MFC 2- 0.12 mW m and MFC 4- 1.31 mW m?) was
lower than the MFC without LAS (MFC 1 - 1.72 mW m 2 and MFC 3- 2.48 mW m). Removal of organic matter was
comparatively higher in the presence of LAS. Confocal laser scanning microscopy examinations carried out on the
electrodes revealed that the anodes of the MFC operating with LAS presented less biofilm on it despite presenting the
same bacterial diversity. We concluded that the LAS influenced the generation of electrical energy in these systems
and it occurred more intensively when external load was 1 KQ.

Keywords: bioenergy, detergents, electricity, organic material.
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UTIL DE RESERVATORIO ELEVADO PARA A José Al Rodrigues Pereita’

DISTRIBUICAO DE AGUA PARA AREA URBANA

EVALUATION OF THE IMPORTANCE OF USEFUL YOLUME
OF HIGH RESERVOIR FOR THE DISTRIBUTION OF WATER
FOR URBAN AREA

Recibido el 8 de marzo de 2018; Aceptado el 7 de junio de 2019

Abstract

The importance of the useful volume of high reservoir for hydroenergetic efficiency in urban water supply systems.
The research was carried out in the Guanabara, Ananindeua, Belém, Para Pumping and Reservation System. The work
was divided into three stages, namely, the determination of the Guanabara Sector Flow Hidrogram. In the second
stage, the hydroenergetic conditions of the operating volume of the reservoir system were analyzed. And in the third
step the cost analysis of the hydroenergetic conditions of the useful volume of the elevated reservoir was carried out.
In the research it was verified that the useful volume of the high reservoir of the Guanabara Sector does not allow the
reduction of water pumping at the peak hour, which, naturally, influences the value of the electric energy expense
and that the high reservoir was being used as "junction box". Thus, there is a need to study alternatives with the
purpose of modifying the current operating situation of the Guanabara Sector's reservation unit, aiming at reducing
electricity consumption and expenditure.

Keywords: ananindeua, Useful volume, water distribution tank, urban area.
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EVALUATION OF WATER QUALITY IN WELLS FOR PUBLIC
SUPPLY IN THE NORTHWEST OF RIO GRANDE DO SUL

Recibido el 13 de marzo de 2018; Aceptado el 10 de junio de 2019

Abstract

Contamination of groundwater may be associated with several factors such as intensive use of soil, inadequate
management of animal and human waste, irregular waste disposal, among others. With this concern, the present
study aimed to evaluate the physical-chemical and microbiological quality of wells destined for human consumption
in @ municipality in the Northwest of Rio Grande do Sul. The study was conducted in Nova Candeldria, with the
collection of groundwater in 20 wells of the municipality. The analyzed parameters were: pH, nitrate, alkalinity, total
dissolved solids, turbidity, electrical conductivity, total coliforms and Escherichia coli, which were compared with
Consolidation Ordinance N2 5 (CO n? 5), Annex XX. From the results of the physical-chemical parameters, isoteor maps
were prepared for information spatialization, as well as the groundwater classification according to CONAMA
Resolution n® 396/2008. Thus, 35% of the wells presented pH values higher than 9, in disagreement with CO n® 5. The
values of nitrate, alkalinity, total dissolved solids and turbidity were within the ranges indicated by current legislation.
Regarding the microbiological parameters, 65% of the wells presented contamination by total coliforms and/or by E.
coli. Only 35% of the studied wells can have water classified as class 1 by the CONAMA resolution, highlighting the
importance of conducting studies such as this to improve water management.

Keywords: groundwater, human consumption, contamination.
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WATER SUPPLIED BY THE PUBLIC SUPPLY SYSTEM OF THE
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Abstract

Water plays a key role for human survival and for the development of societies, and then access to safe drinking water
is an essential human right. Therefore, it is very important to have drinking water in all residences for both
consumptions, as well as for handling at the time of cooking etc. It is known, however, that there is a deficiency
regarding the treatment of water and, due to this fact, this work had the objective to make water samples from the
kitchen faucet to do analysis of the parameters color and taste, parameters such potability indicators from water.
Regarding the results of the analyzes, the potable water ordinances 518/2004 and 2,914 / 2011 were used to make
the comparative, besides the analysis was applied questionnaires on the services of the concessionaire that makes
the water supply as well as his taste. By combining the results of the analyzes compared with the potability
assessments with the answers of the questionnaires, it was concluded that there is a deficit in the treatment of the
water supplied to the residences.

Keywords: public supply, potability, water resources.
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