MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCACAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE SERGIPE

RELATORIO INDIVIDUAL DE TRABALHO

SEMESTRE LETIVO: 2023.2

| IDENTIFICACAO DO(A) SERVIDOR(A)

DOCENTE: SIAPE:
Ligia Maria Santos de Oliveira 2483103
VINCULO: REGIME:
(x ) Efetivo | () Substituto| () Temporario ()20h | ( )40h]|(x)DE
CAMPUS: Aracaju COORDENADORIA: COQUI-I
LINK CURRICULO LATTES: ATUALIZADO EM:
CV: https://lattes.cnpq.br/6569591915017066 17/03/2024
TELEFONE: E-MAIL:
(79) 99971-6699 ligia.oliveira@ifs.edu.br

OrientacGes para preenchimento
e Indicar no campo "Concluido” o status da atividade:
o Concluida integralmente (CI);
o Concluida parcialmente (CP) — especificar percentual; ou
o Nao desenvolvida (ND).
e Atividades concluidas parcialmente e/ou ndo desenvolvidas devem ser
justificadas no campo observacoes.

Disciplina Concluido Observacoes
COQUI.565 - PROCESSOS FiSICO- o
QUIMICOS EXPERIMENTAL - T1B Cl Ministrei 10h na turma
COQUI.552 - QUIMICA
AMBIENTAL E Cl
DESENVOLVIMENTO
SUSTENTAVEL

COQUI.542 - QUIMICA I
Cl

COQUI.551 - TECNICAS BASICAS

DE LABORATORIO DE QUIMICA Cl
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https://wwws.cnpq.br/cvlattesweb/PKG_MENU.menu?f_cod=52BBC100034FB86080A56B874590BEDE

COQUI.571 - TECNOLOGIA
INORGANICA

Ministrei 42h na turma

Atividade Concluido

Observacoes

Manutencao de Ensino Cl

ordindrias e/ou extraordinarias

Atividade Concluido Observacoes
Atendimento, acompanhamento,
o . ~ . Cl E—
avaliacdo e orientac¢do de discente
Participagao em reunioes Cl

OBTUSIFOLIUM) E CAMBUI (MYRCIARIA
TENELLA O. BERG) PARA A PRODUGAO
DE ALIMENTOS TERAPEUTICOS
FUNCIONAIS.

Atividade Concluido Observacoes
SCREENING FITOQUIMICO E FisSICO-
QUIMICO DOS EXTRATOS DAS FRUTAS
QUIXABA (SIDEROXYLON Cl

Atividade | Concluido

Observacoes

Atividade Concluido Observacoes
A atividade de Coordenadora de Curso
Coordenadora de Curso Cl ¢ continua
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TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI

Aracaju, 15 de marco de 2024.

Documento assinado digitalmente

“b LIGIA MARIA SANTOS DE OLIVEIRA
g Data: 18/03/2024 18:12:53-0300

Verifique em https://validar.iti.gov.br

Docente

Coordenador

Documento assinado digitalmente

“b ROMULO ALVES DE OLIVEIRA
g Data: 25/03/2024 15:38:03-0300

Verifique em https://validar.iti.gov.br

Gerente de Ensino
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MINISTERIO DA EDUCAGAQ

SECRETARIA DE EDUCJ\(,‘iG PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

PORTARIA N° 168, DE 15 DE JANEIRO DE 2020

A REITORA DO INSTITUTO FEDERAL DE SERGIPE, nomeada pelo Decreto de 03/10/2018, publicado
no DOU de 04 subsequente, no uso das atrbuigdes que lhe confere a Lei n® 11.892/2008,

RESOLVE:

Art. 19 Designar a servidora Ligia Maria Santos de Oliveira, matricula SIAPE 2483103, ocupante do cargo
de Professor do Ensino Basico, Técnico e Tecnoldgico, pertencente ao quadro de pessoal permanente
desta Instituicdo Federal de Ensino, para a funcdo de Coordenadora do Curso Integrado em Quimica,
codigo FCC, Campus Aracaju.

Art. 29 Determinar a servidora que providencie junto ao Setor de Patrimonio da Unidade Gestora, para
que no prazo de vinte quatro horas, efetue a carga patrimonial através do inventario de transferéncia de
responsabilidade.

Art, 3° Esta Portania entra em vigor nesta data.

RUTH SALES GAMA DE ANDRADE
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MINISTERIO DA EDUCAGAO
SECRETARIA DE EDUCAGCAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

PORTARIA N° 2104, DE 27 DE JULHO DE 2022

A REITORA DO INSTITUTO FEDERAL DE SERGIPE, nomeada pelo Decreto de 03/10/2018, publicado
no DOU de 04 subsequente, no uso das atribuicdes que Ihe confere a Lei n® 11.892/2008,

RESOLVE:

Art. 19 Designar os servidores abaixo relacionados, sob a presidéncia do primeiro, para comporem
a Comissdo de andlise dos pedidos de transferéncia externa 2022, do curso Técnico de Nivel Médio
Integrado em Quimica, Campus Aracaju:

- Ligia Maria Santos de Oliveira, matricula SIAPE 2483103

- Andréa Macleybiane Gois Tavares, matricula SIAPE 1358116

- John Kennedy Azevedo Souza, matricula SIAPE 1188530

Art, 29 Esta Portaria entra em vigor nesta data.

RUTH SALES GAMA DE ANDRADE
[ Joa Assiadodeforma digialpor AUTH  Documento assinado digitalmente conforme MP n®
==. :,‘fx:;:,m 2.200-2/2001, que institui a Infraestrutura de Chaves
nm DN c=BR, o~ICF Bradl ou=AC SOLUT P(iblicas Brasileira-ICP-Brasil. O documento assinado
Mudtipla v5, 0u=09461647000195,

INSTITUTO ou-Presencial cu-Certifiado PF A3, POdE Ser baixado através do enderecgo eletrdnico
FEDERAL z':"““sw“ hitps://sipac.ifs.edu_br/public/jsp/boletim_servico/busca_

Sergipe Dados 20220727 155221 0x0y  @vancada jsf, através do numero e ano da portaria.
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)
MINISTERIO DA EDUCAGRO

SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

PORTARIA N° 2070, DE 25 DE JULHO DE 2022

A REITORA DO INSTITUTO FEDERAL DE SERGIPE, nomeada pelo Decreto de 03/10/2018, publicado
no DOU de 04 subsequente, no uso das atribuicdes que |he confere a Lei n® 11.892/2008,

RESOLVE:

Art. 12 Reconduzir a Comissdo de reformulagdo do PPC do curso integrado em Quimica, Campus
Aracaju, com 0s servidores abaixo relacionados, sob a presidéncia do primeiro, instituida pela Portaria n®
1808, de 30/07/2020, com prazo para conclusdo dos trabalhos até 18/10/2022:

- Ligia Maria Santos de Oliveira, matricula SIAPE 2483103;

- Cristiane da Cunha Nascimento, matricula SIAPE 2969556;

- John Kennedy Azevedo Souza, matricula SIAPE 1188530;

- Cristiane Mirtes da Fonseca, matricula SIAPE 1670428;

- Enio Gomes AraUjo, matricula SIAPE 1449175;

- Paulo César Lima Santos, matricula SIAPE 2450242;

- Adeline AraGjo Carneiro Farias, matricula SIAPE 1507176;

- Marize da Silva Martins, matricula SIAPE 1673363;

- Geocelly Oliveira Gambardella, matricula SIAPE 1643298.
Art. 20 Esta Portaria entra em vigor nesta data, convalidando os atos anteriores.

RUTH SALES GAMA DE ANDRADE
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MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

RELATORIO INDIVIDUAL DE TRABALHO
SEMESTRE LETIVO: 2023.2

| IDENTIFICACAO DO(A) SERVIDOR(A)

DOCENTE: SIAPE:
Laiza Canielas Krause 1299237
VINCULO: REGIME:

() Efetivo | (x) Substituto| ( ) Temporario ()20h|(x)40h | ()DE
CAMPUS: Aracaju COORDENADORIA: COQUI
LINK CURRICULO LATTES: ATUALIZADO EM:
http://lattes.cnpqg.br/9375759455831977

11/03/2024
TELEFONE: E-MAIL:
(79) 991447775 Laiza.canielas@academicoifs.edu.br

Orientagdes para preenchimento
e Indicar no campo "Concluido" o status da atividade:
o Concluida integralmente (CI);
o Concluida parcialmente (CP) — especificar percentual; ou
o Nao desenvolvida (ND).
e Atividades concluidas parcialmente e/ou ndo desenvolvidas devem ser
justificadas no campo observacdes.

Disciplina Concluido Observacoes

COQULS515- FUNDAMENTOS DE CI
QUIMICA ANALITICA - TOIB

COQULS565 - PROCESSOS FISICO- CI
QUIMICOS EXPERIMENTAL-TO01

IELT18A.05- QUIMICAI - TOl CI
COINF.87- QUIMICAT - TOI CI
COCC.287- QUIMICA I - T01 CI
COINDELN.28. - QUIMICAI - TO1 CI
COCC .301- QUIMICATI - Tol CI
PDES.26- QUTMICAII - T01 CI
COQUI.503- QUIMICATI - TO0l CI
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Atividade Concluido Observacdes
Manutencdo de Ensino (@ R —

Atividade Concluido Observacdes
Atendimento, acompanhamento, CI
avaliagdo e orientacdo de discente
Participacao em reunides
bag CI —

ordinarias e/ou extraordindrias

Atividade | Concluido Observacdes

Atividade | Concluido Observacdes

Atividade Concluido Observacoes
Comissao de Avaliagao PORTARIA N° 1953, DE 01 DE AGOSTO
de Projetos submetidos DE 2023

ao Programa Institucional
de Bolsa de Iniciacao
Cientifica -

PIBIC, nos editais n.°s 01
e02/2023/PROPEX/IFS/

REITORIA,

Liquid chromatographic
fractionation of bio-oil from
sugarcane bagasse: influence
PUBLICACOES | of heating rate on bio-oil
yield and quality

REVISTA CADERNO
PEDAGOGICO — Studies

Pagina2de8



Publicacdes e Editora Ltda.,
Curitiba, v.21, n.3, p. 01-26.
2024.

ISSN: 1983-0882  /DOLI:
10.54033/cadpedv21n3-049

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

Aracaju, 12 de marco de 2024

Documento assinado digitalmente

ub LAIZA CANIELAS KRAUSE
g Data: 15/03/2024 10:39:29-0300

Verifique em https://validar.iti.gov.br

Docente

Documento assinado digitalmente

“b LIGIA MARIA SANTOS DE OLIVEIRA
g Data: 18/03/2024 18:27:33-0300

Verifique em https://validar.iti.gov.br

Coordenador

Gerente de Ensino
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14032024, 14:12 Sistema Infegrado de Gesto de Afvdades Académicas

o INSTITUTO FEDERAL DE SERGIPE
=| INSTITUTO FEDERAL SISTEMA INTEGRADO DE GESTAD DE ATIVIDADES
B e ACADEMICAS
Portal do Docente
EmiTiDo EM 14/03/2024 14:11

DecLARACAO DE DISCIPLINAS MINISTRADAS

Declaramos para os devidos fins que a Docente LAIZA CANIELAS KRAUSE, Matricula SIAPE de nimero
1299237, ministrou nesta instituicdo o5 seguintes componentes curriculares, em seus respectivos periodos

letivos:

2023.1 INivel
FUNDAMENTOS DE QUIMICA ANALITICA - 100 h TECNICO
PROCESSOS FISICO-QUIMICOS EXPERIMENTAL - 8 h TECNICO
QUIMICAT- 100 h TECNICO
QUIMICAI- 66 h TECNICO
QUIMICAI - 66 h TECNICO
QUIMICAT - 66 h TECNICO
QUIMICA II - 100 h TECNICO
QUIMICATI- 66 h TECNICO
QUIMICATI- 33 h TECNICO

Aracaju, 14 de Margo de 2024

Codigo de Verificac3o:
ceef3dc7fa

Para verificar 3 autentiodade deste documento acesse https://sig.ifs.edu.br/sigaa/documentos,
informando a Matricula do SIAPE , data de emissdo do documento e o codigo de verificado.

SIGAA | IFS - Instituto Federal de Sergipe - lfS -(79) 3?11_-1400 | Copyright © 2006-2024 - UFRN -
ASOPO.ifs.edu.br.srv3instl
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Revista REVISTA CADERNO‘PEM@G!{O—SRUMP&&E{BB Lrda

CADERND oy
AGOGICO

Liquid chromatographic fractionation of bio-oil from sugarcane
bagasse: influence of heating rate on bio-oil yield and quality

Fracionamento por cromatografia liquida do bio-6leo do bagago
de cana-de-agucar: influéncia da taxa de aquecimento no
rendimento e na qualidade do bio-0leo

Fraccionamiento por cromatografia liquida del bioaceite del
bagazo de cafa de azucar: influencia de la velocidad de
calentamiento en el rendimiento y la calidad del bioaceite

DOI: 10.54033/cadpedv21n3-040

Originals received: 01/18/2024
Acceptance for publication: 02/23/2024

Nathalia Mendonga Conrado

Doctor in Industrial Biotechnology

Institution: Programa de Pos-Graduacdo em Biotecnologia Industrial,
Universidade Tiradentes (UNIT), INCT Energia & Ambiente (UFBA)

Address: Av. Murilo Dantas, 300, Farolandia, Aracaju — SE, CEP: 49032-490
E-mail: nathyconrado@hotmail.com

Anne Raquel Teixeira Cardoso

Doctoral Student in Chemical Engineering

Institution: Programa de Pds-Graduacdo em Engenharia Quimica, Universidade
Federal de Santa Catanna (UFSC)

Address: R. Eng. Agrondmico Andrei Cristian Ferreira, s/n, Trindade,
Florianopolis — SC, CEP: 88040-900

E-mail:anneraquel tc@gmail.com

Rafael de Oliveira Farrapeira

Doctor in Industrial Biotechnology

Institution: Programa de Pos-Graduacdo em Biotecnologia Industrial,
Universidade Tiradentes (UNIT), INCT Energia & Ambiente (UFBA)

Address: Av. Murilo Dantas, 300, Faroldndia, Aracaju — SE, CEP: 49032-490

E-mail: rafaelfarrapeira92@gmail.com

Jaderson Kleveston Schneider

Doctor in Chemistry

Institution: Universidade Federal do Pampa (UNIPAMPA)

Address: BR-290, 423, Universitario, Sdo Gabriel — RS, CEP: 97300-000
E-mail: jadersongmc@gmail.com

Page 1
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Revisto REVISTA CADERNO PEDAGOGICD — Studies Publicagdes Ltda.

CADERND e
AGOGICO

Thiago Rodrigues Bjerk

Doctor in Materials Science

Institution: Programa de Pds-Graduacdo em Biotecnologia Industrial,
Universidade Tiradentes (UNIT)

Address: Av. Murilo Dantas, 300, Faroldandia, Aracaju — SE, CEP: 49032-490
E-mail: thiagobjerk@gmail.com

Laiza Canielas Krause

Doctor in Chemistry

Institution: Instituto Federal de Sergipe (IFS)

Address: Av. Engenheiro Gentil Tavares, 1166, Getulio Vargas, Aracaju — SE,
CEP: 49055-260

E-mail: laiza_canielas@hotmail.com

Elina Bastos Caramao

Doctor in Chemistry

Institution: Programa de Pos-Graduacdo em Biotecnologia Industrial,
Universidade Tiradentes (UNIT), INCT Energia & Ambiente (UFBA)

Address: Av. Murilo Dantas, 300, Farolandia, Aracaju — SE, CEP: 49032-490
E-mail: elina@ufrgs.br

ABSTRACT

Brazil stands out in the field of using biomass as a source of energy and
biomaterials, due to its territorial extension, biodiversity and climatic conditions.
In this sense, one can highlight the high potential of bio-products generated from
biomass. This is the case of sugarcane bagasse, produced in large quantities
allied to the sugar and alcohol industry. In Brazil, much research has been done
to improve its amount of fiber, aiming at the production of altemative fuels and
generating the so-called "energy cane”. Thus, it was studied the use of sugarcane
bagasse for the production of bio-oil through pyrolysis and the isolation of
fractions for industrial application. A comparison was also made between two
types of sugarcane, a commercial variety (Saccharum sp.) and a variety with
some genetic improvement (Erianthus arundinaceus). The final pyrolysis
temperature was set at 500 * C by varying the heating rates (25, 45, and 65 ° C
min-1). The bio-ocils were fractionated using preparative liquid chromatography
and their fractions were analyzed by gas chromatography coupled to mass
spectrometry. The fractionation of bio-oils increased the number of compounds
identified by about 50%, besides allowing the isolation of apolar compounds. In
addition, it was found that the genetic improved sugarcane presented higher bio-
oil content, with higher hydrocarbon content, when compared to commercial
sugarcane, demonstrating that the improvement process was efficient. Among
the compounds identified were phenols, furfural derivatives and hydrocarbons,
which indicates the potential use of bio-oil not only as bio-fuels, but also for
industrial purposes.

Keywords: sugarcane, pyrolysis, fractionation, phenols.

Page 2
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MINISTERIO DA EDUCAGAO s
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

PORTARIA N° 1953, DE 01 DE AGOSTO DE 2023

A REITORA DO INSTITUTO FEDERAL DE SERGIPE, nomeada pelo Decreto de 03/10/2018, publicado
no DOU de 04 subsequente, e reconduzida pelo Decreto de 29/09/2022, publicado no DOU de 30
subsequente, no uso das atribuicdes gue lhe confere a Lei n°® 11.892/2008,

RESOLVE:

Art. 1° Designar os servidores abaixo relacionados, sob a presidéncia do pnmeiro, para comporem a
Comissdo de Avaliacdo de Projetos submetidos ao Programa Institucional de Bolsa de Iniciacdo Cientifica -
PIBIC, nos editais n.%s 01 e 02/2023/PROPEX/IFS/REITORIA, sob a coordenacdo da Pro-Reitoria de
Pesquisa e Extensdo - PROPEX, com prazo para a conclus3o dos trabalhos até 31/10/2023:

Coordenacdo das Avaliacdes:

- José Osman dos Santos, matricula SIAPE 1325698;

- Manio André de Freitas Farias, matricula SIAPE 2476851;

- Carla Norma Correia dos Santos, matricula SIAPE 1821935;
- Cristiane Mirtes da Fonseca, matricula SIAPE 1670428.

Comité Avaliador:
Adeline Araldjo Carneiro Farias, matricula SIAPE 1507176; Ciéncias Humanas;

- Alcides Luiz dos Anjos Hora, matricula SIAPE 2257291; Engenharias;

- Aline Ferreira da Silva, matricula SIAPE 1126357; Ciéncias Humanas;

- Anderson Nascimento do Vasco, matricula SIAPE 1900076; Engenharias; Ciéncias Agrarias;

- Anselmo Araujo Matos matricula SIAPE 2898089; Engenhanas; Ciéncas Sociais Aplicadas;

- Bernadeth Moda de Almeida, matricula SIAPE 1435049; Ciéncias Biologicas; Ciéncias da Saude;
Ciéncias Agrarias;

- Bruna da Costa Andrade, matricula SIAPE 1883624; Ciéncias Exatas e da Terra; Engenhanas;

- Cleide Ane Barbosa da Cruz, matricula SIAPE 1105783; Ciéncias Sociais Aplicadas; Ciéncias Humanas;
- Cleidinilson de Jesus Cunha, matricula SIAPE 1801025; Ciéncias Agrarias; Ciéncias Humanas;

- Cristiane Montalvdo Guedes matricula SIAPE 1584694; Ciéncias Sociais Aplicadas; Ciéncias Humanas;
- Diego Lopes Conolano, matricula SIAPE 2179008; Ciéncias Exatas e da Terra; Engenharias;

- Edson Leal Menezes Neto, matricula SIAPE 279488; Ciénaas Exatas e da Terra; Engenharias;

- Eliane Dalmora Siape, matricula SIAPE 1207078; Ciéncias Biologicas; Ciéncias Agrarias; Ciéncias
Sociais Aplicadas; Ciéncias Humanas;

- Elza Ferreira Santos, matricula SIAPE 1045098; Ciéncias Humanas; Linguistica, Letras e Artes;

- Erica Moraes Santos de Souza, matricula SIAPE 1763048; Ciéncias Agranas;

- Fabio Brand3o Britto, matricula SIAPE 2318721; Engenhanas; Meio ambiente

- Gilberto Messias Dos Santos Junior, matricula SIAPE 1868636; Engenharias;

- Gilson Pereira dos Santos Junior, matricula SIAPE 1934434;Ciéncia da Computacdo; Educagdo Ciénda
Exatas e da Terra; Ciéncias Humanas;

- Herbert Melo Cruz , matricula SIAPE 2420641; Engenhanas;

- Herbet Alves De Oliveira, matricula SIAPE 1837485; Ciénaas Exatas e da Terra; Engenhanas;

- Hermenegildo Jorge Tavares Da Fonseca, matricula SIAPE 6426517; Ciéncias Exatas e da Tenra;
Ciéncias Agrarias;
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- Hestia Raissa Lima Precoma, matricula SIAPE 1008609; Ciéncias Exatas e da Terra; Engenhanas;

- Jo3o Batista Barbosa, matricula SIAPE 1048808; Ciénaas Biologicas; Ciénaas da Sadde; Ciénaas
Agrarias;

- Jodo Batista dos Santos Filho, matricula SIAPE 1733610; Ciéncias Exatas e da Tenra;

- Jocelaine Oliveira Dos Santos, matricula SIAPE 1813298; Linguistica, Letras e Artes;

- José Adelmo Menezes de Oliveira, matricula SIAPE 2108834; Ciéncias Humanas;

- José Damido de Melo, matricula SIAPE 2642814; Ciéncas Exatas e da Terra; Engenharias; Ciéncias
Agrarias; Ciéncias Sociais Aplicadas; Ciéncas Humanas; Linguistica, Letras e Artes;

- Jose Damido de Melo, matricula SIAPE 2642814; Ciéncas Exatas e da Termra; Engenharias; Ciéncias
Sociais Aplicadas; Ciéncias Humanas; Linguistica, Letras e Artes;

- José Wellington Carvalho Vilar, matricula SIAPE 279482; Ciénaas Exatas e da Terra; Ciéncias Sociais
Aplicadas;

- Juliana Dias Maia, matricula SIAPE 1242975; Engenharias; Ciéncas Agranas;

- Juhano Silva Lima, matricula SIAPE 1891676; Ciéndas Biologicas;

- Junior Leal Do Prado, matricula SIAPE 1540714; Ciéncias Exatas e da Terra; Ciéncias Humanas;

- Laiza Canielas Krause matricula SIAPE 1299237; Ciéncias Exatas e da Terra;

- Liamara Perin, matricula SIAPE 1728897; Ciéncias Agrarias;

- Luciana Bitencourt Oliveira, matricula SIAPE 2467183; Ciéncias Exatas e da Tena; Meio ambiente

- Luciano de Melo, matricula SIAPE 773702; Engenhanas;

- Luciano Silva Vasconcelos, matricula SIAPE 1274138; Ciéncias Sociais Aplicadas;

- Manoela Falcon Gallott, matricula SIAPE 1794503, Ciéncias Humanas; Linguistica, Letras e Artes;
- Marcelo Machado Cunha, matricula SIAPE 1354059; Ciéncias Exatas e da Tenra;

- Marco Aurélio Pereira Buzinaro, matricula SIAPE 1567152; Ciénaas Exatas e da Terra; Engenharias;
- Marcus Alexandre Noronha de Brito, matricula SIAPE 1805785; Ciéncias Exatas e da Terra;
Engenharias;

- Maria Engracinda dos Santos Ferreira, matricula SIAPE 1722664; Ciéncias Exatas e da Ternra;
Engenharias; Agnmensura;

- Mana Geovania Dantas Silva, matricula SIAPE 1900076; Ciéncias Exatas e da Terra; Cénoas Agrarias;
- Marlos Taco Silva, matricula SIAPE 1914915; Ciéncias Exatas e da Terra;

- Monica Alixandnna Da Silva Arruda Santos, matricula SIAPE 2212348; Ciéncias Agranas;

- Raquel Nominato Aradjo, matricula SIAPE 1378586; Ciéncias Agranas; Ciéncias Soaais Aplicadas;
Ciéncias Humanas;

- Romulo Alves de Oliveira, matricula SIAPE 1229278; Engenhanias;

- Roseanne Santos de Carvalho, matricula SIAPE 2632953; Ciéncias Exatas e da Terra; Engenhanas;
Ciénaas ambientais

- Rubens de Souza Matos Junior, matricula SIAPE 2163237; Ciéncias Exatas e da Terra; Engenhanas;
- Sérgio Carlos Resende, matricula SIAPE 2212348; Ciéncias Agranias;

- Sheila Costa dos Santos, matricula SIAPE 2696245; Ciéndas Sociais Aplicadas;

- Tiago Cordeiro de Oliveira, matricula SIAPE 1810658; Ciéncias Exatas e da Terra;

- Toniclay Andrade Nogueira, matricula SIAPE 2929887; Ciéncias Exatas e da Terra; Engenharias;

- Vana Hilma Veloso Carvalho, matricula SIAPE 1140889; Ciéncias Exatas e da Terra; Engenhanas.

20 Esta Portana entra em vigor nesta data.

RUTH SALES GAMA DE ANDRADE

® e o mamases 0OCUMento assinado digitaimente conforme MP n®
==. ot et o ek cwac S0 2.200-2/2001, que institui @ Infraestrutura de Chaves
A A e "n Publicas Brasileira-ICP-Brasil. O documento assinado
N uTO L Tt st pode ser baixado através do endereco eletrénico
FEDERAL mﬂ: TAIATT 0300 htips:/isipac.ifs.edu_br/public/jsp/boletim_servico/busca_
Sergipe FILL0LI0244 avancada jsf, através do numero € ano da portana.
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MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

CONSELHO SUPERIOR

RELATORIO INDIVIDUAL DE TRABALHO

SEMESTRE LETIVO: 2023.2

IDENTIFICACAO DO (A) SERVIDOR (A)

QUIMICA

Docente SIAPE
ANDREA MACLEYBIANE GOIS TAVARES 1358116
Vinculo Regime

(X) Efetivo () Substituto ( ) Temporario ()20h ()40h (X)DE

Campus Coordenadoria

ARACAJU CURSO TECNICO INTEGRADO EM

Link Curriculo Lattes

Atualizado em
https:/ /lattes.cnpg.br/7057098435341604 09/03/2024

Telefone
79 - 991364804

E-mail

andrea.tavares@ifs.edi.br

campo observagoes.

Orientacdes para preenchimento
- Indicar no campo "Concluido™ o status da atividade:o
Concluida integralmente (CI);
0 Concluida parcialmente (CP) — especificar percentual; ou
0 Né&o desenvolvida (ND).
- Atividades concluidas parcialmente e/ou ndo desenvolvidas devem ser justificadasno

AULA
Disciplina Concluida Observacoes
COINF.103 - QUIMICA II Cl Disciplina anual
COQUI.551 - TECNICAS Cl Disciplina anual
BASICAS DE
LABORATORIO EM QUIMICA
COQUI.566 - TECNICAS DE Cl Disciplina anual
QUIMICA
ANALITICA
COQUI.558 - QUIMICA 11 Cl Disciplina anual

MANUTENCAO DO ENSINO

Atividade Concluida Observacoes
Planejamento, preparacéo de cr | e
material didatico

APOIO AO ENSINO
Atividade Concluida Observacoes
AE1
ATENDIMENTO,
ACOMPANHAMENTO, O
AVALIACAO E ORIENTACAO
DE DISCENTE

Resolugdo n225/2020/CS/IFS



https://wwws.cnpq.br/cvlattesweb/PKG_MENU.menu?f_cod=7DD069B976945BE847527568AF1D9031
mailto:andrea.tavares@ifs.edi.br

MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE
CONSELHO SUPERIOR

AE?2

PARTICIPA(;,E’\O EM REUNIOES Cl
ORDINARIAS E/OU

EXTRAORDINARIAS

AE3
PARTICIPACAO COMO Cl

MEMBRO REPRESENTANTE DE
CONSELHO DE CLASSE

ATIVIDADE DE PESQUISA APLICADA E INOVAGAO

Atividade Concluida Observacoes

ATIVIDADE DE EXTENSAO

Atividade Concluida Observacoes

GESTAO E REPRESENTACAO INSTITUCIONAL

Atividade Concluida Observacoes

OUTRAS OBSERVACOES

A docente possui horario especial (reducéo de 50% da jornada de trabalho) em vigor a partir de
12 de julho de 2021, pelo periodo de 03 anos, publicado na portaria n® 2425 de 20 de outubro de
2021.

PUBLICACOES

Titulo
PublicacBes Local da publicacao
Editora/ISBN/ISSN/DOI
Titulo
Publicacdes Local da publicacéo
Editora/ISBN/ISSN/DOI
Aracaju, 09 de marco de 2024.
. Documento assinado digitalmente
etk coous ubor oo
C_; g \ &k g 5erifiquie;:1 https://validar.iti.gov.br
Docente Coordenador(a)

Diretor (a) / Gerente de Ensino

Resolugdo n225/2020/CS/IFS



MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE SERGIPE
CONSELHO SUPERIOR

COMPROVACOES
»EE INSTITUTO FEDERAL DE SERGIPE
==. INSTITUTO FEDERAL S1SsTEMA INTEGRADD DE GESTAD DE ATIVIDADES
Seigipw ACADEMICTAS
Portal do Docente
EsITIDD EM 09/03/2024 22:02

DecLaracAo pE DisciPLINas MINISTRADAS

Dedaramos para as devidos Mins que a Docente ANDREA MACLEYBIANE GOIS TAVARES, Matricula SIAPE de
ndmeray 1358116, miniElrou nesta instituicdo os seguintes componentes cwricvlares, em seus respectivos
periodes |ativos:

[2020.1 [Miwel

QUIMICA ANALITICA - 60 b GRADUACAC

QUIMICA GERAL - 60 h GRADUACAD

QUIMICA ORGANICA - Ok GRADUACAD
|2020.2 | Miwel |
TECHICAS BASICAS EM LABORATORIO DE QUIMICA - 90 b TECMICO

|2021.1 |Mivel |
FUNDAMENTOS DE QUIMICA AMALITICA - 60 TECMICO

QUIMICA ANALITICA - 72 GRADUACAD
QUIMICA GERAL - 72 b GRADUACAD
QUIMICA T - O h TECMICO
QUIMICAII-Oh TECMICO

|2021.2 | Miwel

FUNDAMENTOS DE ANALISE INSTRUMENTAL - 0O h TECMICO
FISICO-QUIMICA - S0 b TECMICO

TECHICAS BASICAS EM LABORATORIO DE QUIMICA - 90 k TECNICO

|2022.1 Mivel

QUIMICA II - 66 h TECMICO

TECNICAS BASICAS DE LABORATORIO DE QUIMICA - 100 h TECNICO

TECNICAS DE QUIMICA ANALITICA - 60 h TECNICO

TECNICAS DE QUIMICA ANALITICA - 65 h TECMICO

|z022.2 | Miwel |
TECHICAS DE QUIMICA AMALITICA - 62 h TECMICO

|2023.1 |Mivel |
QUIMICA IT - 100 h TECMICO

QUIMICA II - 66 b TECMICO

TECNICAS BASICAS DE LABORATORIO DE QUIMICA - 100 k TECNICO

TECNICAS DE QUIMICA ANALITICA - 66 h TECNICO

Aracaju, 09 de Margo de 2024

Chdigo de Verificagdo:
B7eSb9311b

Fara werilicar a autenticidade deste documento acesse hitps:/ J/ sig.ifs.edu.br/sigaa/documentos,
informando a Matricula do STAPE |, data de emissdo do documento e o cddigo de verificagdo.

SIGAA | IFS - Instituto Federal de Sergipe - IFS - (79) 3711-1400 | Copyright £ Inpimilr &

< voitar 2006-2024 - UFRN - ASOPO.iMs edu_br.srv3inst 1
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MINISTER:IO DA EDUCAGAO
SECRETARIA DE EDUCACAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAOQ, CIENCIA E TECNOLOGIA DE SERGIPE

PORTARIA N° 1487, DE 26 DE MAIO DE 2023

A REITORA DO INSTITUTO FEDERAL DE SERGIPE, nomeada pelo Decreto de 03/10/2018, publicado
no DOU de 04 subsequente, e reconduzida pelo Decreto de 29/09/2022, publicado no DOU de 30
subsequente, no uso das atribuigdes que lhe confere a Lei n® 11.892/2008,

RESOLVE:

Art. 19 Designar os membros permanentes do Conselho de Classe dos Cursos Técnicos Integrados -
Campus Aracaju 2023.1, conforme segue abaixo:

CURSO TECNICO INTEGRADO EM QUIMICA

DOCENTE SUPLENTE

DISCENTE

DISCENTE SUPLENTE

Dirceu Passos Goes -
SIAPE 1278198

Joana Ketllyn Nascimento
de Araujo - Matricula
2023305803

Jaiane Vieira de Oliveira -
Matricula 2023309526

Cristiane Mirtes da
Fonseca - SIAPE 1670428

Iago Ramos da Silva -
Matricula 2022312590

Ana Cecilia Pereira Matos -
Matricula 2022310120

DOCENTE
10 Andrea Macleybiane Gois
ANO | Tavares - SIAPE 1358116
20 Alzivane Santos Marins -
ANO SIAPE 1367216
39 | Paulo César Lima Santos -
ANO SIAPE 2450242

Tasso Gabriel Coelho
Montenegro - SIAPE
2936594

Joanna Beatriz Correia dos
Santos - Matricula
2021300746

Amanda Evelyn dos
Santos - Matricula
2021308388

Art. 20 Esta Portaria entra em vigor nesta data.

INSTITUTO
FEDERAL
Sergipe

RUTH SALES GAMA DE ANDRADE

Assinado de forma digital por RUTH
SALES GAMA DE ANDRADE:53289730549
DN: ¢=BR, o=ICP-Brasil, ou=AC SOLUTI
Multipla 5, ou=09461647000195,
ou=Presencial, ou=Certificado PF A3,
en=RUTH SALES GAMA DE
ANDRADE:53289730549

Dados: 2023.05.26 18:37:10 -03'00"
Versio do Adobe Acrobat Reader:
2023.001.20174

Resolugdo n225/2020/CS/IFS

Documento assinado digitalmente conforme MP n°
2.200-2/2001, que institui a Infraestrutura de Chaves
Publicas Brasileira-ICP-Brasil. O documento assinado
pode ser baixado através do enderego eletrénico
https://sipac.ifs.edu.br/public/jsp/boletim_servico/busca_
avancada.jsf, através do niumero e ano da portaria.



MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAQ PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE
RELATORIO INDIVIDUAL DE TRABALHO

SEMESTRE LETIVO: 2023.2

IDENTIFICACAO DO SERVIDOR

DOCENTE: SIAPE:

Tasso Gabriel Coelho Montenegro 2936594

VINCULO: REGIME:

(x) Efetivo | () Substituto| ( ) Temporario ()20h|()40h|(x) DE
CAMPUS: Aracaju COORDENADORIA: COQUI
LINK CURRICULO LATTES: ATUALIZADO EM:
https://lattes.cnpq.br/4734774816447264 15 / 03 / 2024
TELEFONE: E-MAIL:

79-988026072 Tasso.montenegro@ifs.edu.br

Orientacdes para preenchimento
e Indicar no campo "Concluido" o status da atividade:
o Concluida integralmente (CI);
o Concluida parcialmente (CP) — especificar percentual; ou
o Nao desenvolvida (ND).

e Atividades concluidas parcialmente e/ou ndo desenvolvidas devem ser
justificadas no campo observacoes.

Disciplina Concluido | Observacoes
QUI20A.11 - Introducdo a Bioquimica CI
IELTI8A.19 — Quimica II CI
COQUIL38S - Processos Organicos Experimentais (G1) CI
COQUIL38S5 - Processos Organicos Experimentais (G2) CI
QUI20A.14 - Processos Organicos Experimentais (N) CI
COQUII18.619 - Quimica Organica II CI

Atividade Concluido | Observacdes
Manutenc¢do de ensino CI

Atividade Concluido | Observacoes
Atendimento, acompanhamento, avaliacdo de discente. CI
Participacdo em reunides ordinarias. CI

Pagina 1de 2



MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAQ PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

Atividad | Concluido Observacoes
e

Atividad | Concluido Observacoes
e

TITULO

PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI

Aracaju, 15 de marco de 2024.

Documento assinado digitalmente

TASSO GABRIEL COELHO MONTENEGRO
Data: 18/03/2024 12:46:04-0300

Verifique em https://validar.iti.gov.br

Docente
Documento assinado digitalmente
h LIGIA MARIA SANTOS DE OLIVEIRA
W Data: 18/03/2024 18:27:33-0300
Verifique em https:/fvalidar.iti.gov.br

Coordenador

Gerente de Ensino
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MINISTERIO DA EDUCAGAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

RELATORIO INDIVIDUAL DE TRABALHO

SEMESTRE LETIVO: 2023.2

IDENTIFICACAO DO(A) SERVIDOR(A)

DOCENTE:
Ana Paula Cavalcante de Oliveira

SIAPE: 1433567

VINCULO:
(x) Efetivo | () Substituto| () Temporario

REGIME:
() 20h | () 40h | (x) DE

CAMPUS: Aracaju

COORDENADORIA: COQUI-I

LINK CURRICULO LATTES:
http://lattes.cnpq.br/0151199855267669

ATUALIZADO EM:
23/02/2024

TELEFONE: (79)988050148

E-MAIL: anapaula.oliveira@ifs.edu.br

o Nao desenvolvida (ND).

Orientagdes para preenchimento
e Indicar no campo "Concluido" o status da atividade:
o Concluida integralmente (CI);
o Concluida parcialmente (CP) — especificar percentual; ou

e Atividades concluidas parcialmente e/ou ndo desenvolvidas devem ser
justificadas no campo observacoes.

Disciplina | Concluido Observagdes
COQUI18.592 Cl

COQUI.587 Cl

COQUI.586 CI

COQUI567 CI

Atividade | Concluido

Observagoes

Al CI

Pagina1lde 3



https://wwws.cnpq.br/cvlattesweb/PKG_MENU.menu?f_cod=BC0919610DE8CA18B217EE8958F7B414

MINISTERIO DA EDUCAGAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA

INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

reunides
ordinarias elou
extraordinarias

Atividade Concluido Observacgdes
Atendimento, Cl
acompanhamento,
avaliagéao e
orientagao de
discente
Participagdo em Cl

Atividade | Concluido

Observagoes

Atividade | Concluido

Observacoes

Atividade | Concluido

Observacoes

DEN

CI

Atividade da Diretoria de Ensino é continua.
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MINISTERIO DA EDUCAGAO
SECRETARIA DE EDUCAGAO PROFISSIONAL E TECNOLOGICA

INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E TECNOLOGIA DE SERGIPE

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

PUBLICACOES

TITULO

LOCAL DA PUBLICACAO

EDITORA/ISBN/ISSN/DOI

Aracaju-SE, 23 de fevereiro de 2024.

Documento assinado digitalmente

“b ANA PAULA CAVALCANTE DE OLIVEIRA
g Data: 23/02/2024 12:49:22-0300
Verifique em https:/fvalidar.iti.gov.br

Docente

Documento assinado digitalmente

“b LIGIA MARIA SANTOS DE OLIVEIRA
g Data: 18/03/2024 18:27:33-0300

Verifique em https://validar.iti.gov.br

Coordenador

Gerente de Ensino
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Firefox https://sipac.ifs.edu.br/sipac/VerInformativo?id=27275&numeroPorta...

g es,

MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGCAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE SERGIPE

PORTARIA N° 3058, DE 01 DE NOVEMBRO DE 2022

A REITORA DO INSTITUTO FEDERAL DE SERGIPE, nomeada pelo Decreto de 03/10/2018, publicado no DOU de 04 subsequente, e reconduzida
pelo Decreto de 29/09/2022, publicado no DOU de 30 subsequente, no uso das atribuicdes que Ihe confere a Lei n® 11.892/2008,

RESOLVE:

Art. 1° Nomear, a partir de 01/11/2022, a servidora Ana Paula Cavalcante de Oliveira, matricula SIAPE 1433567, ocupante do cargo de Professora
do Ensino Basico, Técnico e Tecnoldgico, do quadro de pessoal permanente desta Instituicdo Federal de Ensino, para a fungdo de Diretora de Ensino
- DEN/DG, Campus Aracaju, CD-03.

Art. 2° Determinar a servidora que providencie junto ao Setor de Patrimdnio da Unidade Gestora, para que no prazo de vinte quatro horas, efetue a
carga patrimonial através do inventario de transferéncia de responsabilidade.

Art. 30 Esta Portaria entra em vigor nesta data.

RUTH SALES GAMA DE ANDRADE

1of1 23/02/2024, 12:51



MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAQ PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE SERGIPE

RELATORIO INDIVIDUAL DE TRABALHO
2023.2

IDENTIFICACAO DO(A) SERVIDOR(A)

DOCENTE: John Kennedy Azevedo
Souza

SIAPE: 1188530

VINCULO:
(x) Efetivo | () Substituto| ( ) Temporario

REGIME:
()20h|()40h | (x ) DE

CAMPUS: Aracaju

COORDENADORIA: COQUI

LINK CURRICULO LATTES:
http://lattes.cnpq.br/0404645265364409

TELEFONE (79) 99991.9564

ATUALIZADO EM:

15703/ 2024
E-MAIL:
john.kennedy@academico.ifs.edu.br

Orientagdes para preenchimento
e Indicar no campo "Concluido" o status da atividade:
o Concluida integralmente (CI);
o Concluida parcialmente (CP) — especificar percentual; ou

o Nao desenvolvida (ND).

e Atividades concluidas parcialmente e/ou ndo desenvolvidas devem ser
Justificadas no campo observagdes.

Disciplina concluido Observacoes
IELT18A.36 QUIMICA Il CI
COINF.133 QUIMICA Il CI
COCC.316 QUIMICA Il CI
coQuI.521 QUIMICAIII CI
ETICA CI

QUIZ0A.07  ppoFISSIONAL

TECNICAS BAS. DE LABORATORIO

DE QUIMICA- QUI20A 02 TO1 NA CI
COQUI | EDUCACAO DE

18.655 JOVENS E ADULTOS CI
CLM.  EDUCACAOQ DE JOVENS

201 | EADULTOS - TO1 CI
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MINISTERIO DA EDUCACAO

SECRETARIA DE EDUCAGAQ PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAQ, CIENCIA E TECNOLOGIA DE SERGIPE

Concluido

Atividade

Observacoes

Manutencdo de Ensino CI

Atividade Concluido Observacoes
Atendimento, acompanhamento, avaliacido
e orientacdo de discente CI
Participacdo em reunides ordinarias e/ou
extraordinarias CI
Representante  Conselho de Classe
Curso Técnico de Quimica CI
Subsequente.

Projeto

Concluido

Observacoes

Atividade

Concluido

Observagoes

Atividade Concluido Observacoes
Comissdo de Planejamento e
Organizacdo da Formatura Cursos de CI Portaria n° 1236, de
Graduacgdo 2022.2- Campus Aracaju 03/05/2023
Comissdo de Reformulacdo Curso Técnico
Integrado ao Ensino Médio em Quimica CP Portaria n° 2007, de
04/08/2023
Comissdo de Organizacdo da 20? Portaria n° 1783, de
Semana Nacional de Ciéncia e CI 03/07/2023
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MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCAGAQ PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAQ, CIENCIA E TECNOLOGIA DE SERGIPE
Tecnologia-SNCT campus Aracaju
Conselho de Classe dos Curso Técnico de CI IPortaria n® 2732, de 19/10/2023
Quimica- subsequente

TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI
TITULO
PUBLICACOES | LOCAL DA PUBLICACAO
EDITORA/ISBN/ISSN/DOI

Aracaju, 15 de Marco de 2024

ks q' ./
John Kennedy Azevedo Souza
Docente

Documento assinado digitalmente

m LIGIA MARIA SANTOS DE OLIVEIRA
W Data: 18/03/2024 18:31:02-0300

Verifique em https:/fvalidar.iti.gov.br

Coordenador

Gerente de Ensino
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MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCACAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE SERGIPE

RELATORIO INDIVIDUAL DE TRABALHO

SEMESTRE LETIVO: 2023.2

IDENTIFICACAO DO(A) SERVIDOR(A)

DOCENTE: SIAPE:2467183
Luciana Bitencourt Oliviera
VINCULO: REGIME:

(x) Efetivo | () Substituto| ( ) Temporério ()20h|()40h|(x) DE
CAMPUS: Aracaju COORDENADORIA:COQUI
LINK CURRICULO LATTES: ATUALIZADO EM:
http://lattes.cnpq.br/3773142472109918 30/01/2024
TELEFONE: E-MAIL:

(79) 99690-2530

luciana.oliveira@ifs.edu.br
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Abstract

Three sampling campaigns were performed in the Lis River (Leiria, Portugal) in February of 2018, November 0f 2018, and May
of 2019. River water and wastewater (influent and effluent) samples of two wastewater treatment plants were target of the study.
A total of 25 samples were collected and 50 pesticides were monitored, including organochlorines, triazines, pyrethroids, and
organophosphorus, among others. Most of the detected pesticides were insecticides and mainly organochlorines. Concentrations
between 1.29 and 2134 ng/L were found. Aldrin, y-HCH, and cypermethrin were detected in some samples in pg/L, being y-
HCH the pesticide most frequently detected with concentration in pg/L level. The pesticides with the highest detection frequency
were (i) cypermethrin, HCB, methoxychlor, and (-HCH in river waters; (ii) isoproturon, cypermethrin, methoxychlor,
pyrimethanil, y-HCH, dieldrin, diuron, x-HCH, and «-endosulfan in effluents; and (iii) diuron and isoproturon in influents.
The detection of the organochlorides and their degradation products is a consequence of their persistence in the environment, as
their usage has long been prohibited in the European Union. Pesticides were grouped by their types in herbicides, insecticides, or
fungicides and the detection and concentration for each type were discussed with the climatic conditions. Pesticide toxicity index
was determined in the samples collected in the river.

Keywords Gas chromatography - Liquid chromatography - Mass spectrometry - Rural and urban areas - Wastewater treatment
plants - Water monitoring - Pesticide toxicity index

Paula Paiga and Sara Sousa contributed equally to this work.
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* The total pesticides concentration increased from the river source to the
mouth.

« Organochlorine group and insecticide type were the most detected
pesticides.

« Levels of pg/L were found for y-HCH and aldrin in river and o-and y-
HCH and cypermethrin in effluent samples.

* The highest detection frequency found in influent was 50%, in river
67%, and in effluent 100%.
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Introduction

The use of pesticides has been increasingly widespread
around the world. This practice has raised concern in the same
proportion due to the persistence of pesticide residues in all
environmental compartments (Cui et al. 2020). Each pesticide
or pesticide class has a certain set of environmental concerns.
Although suppliers provide good practices in economic and
ecological terms, the effects of pesticides can include toxicity,
bioaccumulation, persistence, and physiological responses in
humans and wildlife (Hoffman et al. 2003). Runoff and waste-
water effluents are important routes for the entry of pesticides
into aquatic environments (Kock-Schulmeyer et al. 2013).
Pesticides may enter sewage mainly by runoff or leaching
from treated agricultural fields, disposal of unused products,
accidental spills, washing sprayers and formulations bottles
from rural areas, grass management activities (e.g. parks,
highways, railways, and golf courses) or from pest control in
private homes and gardens from urban areas (Barcel6 and
Hennion 1997; Kdck-Schulmeyer et al. 2013). Moreover, ur-
ban pesticide usage is random and can cause a major uncon-
trolled input to the wastewater treatment plant (WWTP). The
amounts of pesticides in surface waters depend on several
factors, such as physicochemical properties of the pesticides,
a recent or non-recent application, soil characteristics, topog-
raphy, and agriculture management practices. The intensive
agriculture in the catchments of the rivers can also be consid-
ered a source pollution to the water course (Ferencz and Balog
2010; Leonard et al. 2001; Stamatis et al. 2010; Zhou et al.
2019). Pesticides are one of the classes of pollutants most
studied by the scientific community in the aquatic environ-
ment. However, there are less studies in wastewater matrices
because pesticides have been typically considered of agricul-
tural instead of urban origin.

The water bodies that receive the effluents are significantly
affected by the micropollutants that pass through the WWTP.
Hence, it is important to include, in monitoring studies, influ-
ents and effluents from WWTPs located in rural and urban
areas. The acquisition of new information on the behaviour of
pesticides in these matrices is relevant to regulatory agencies.
Le et al. report significant levels of pesticides, especially diu-
ron, in WWTP effluent receiving agricultural streams (Le
etal. 2017). Miinze et al. analysed samples collected upstream
and downstream of seven WWTPs in rural and suburban areas
in Germany. Some of these WWTP effluents have been iden-
tified as the sole source of these pesticides (Miinze et al.
2017).

In the European Union (EU), surface waters are regulated
by European Directives, namely Directive 2000/60/EC (EC
2000) and Directive 2013/39/EU (EC 2013), which establish
a framework for the protection of inland surface waters, tran-
sitional waters, coastal waters, and groundwater, setting limits
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on concentrations of priority substances such as pesticides, as
well as environmental quality standards (EQS). Urban waste-
water, on the other hand, is regulated by national legislation.
In Portugal, the current regulation is the Decree Law 152/97
(DL 1977).

In the study region, the environment has been neglected
and continuing pollution of the Lis River has existed for sev-
eral years. The main polluting loads include agricultural, live-
stock, industrial effluents, and domestic and hospital waste-
waters. Continuous monitoring of pollutants must be a prior-
ity, as exposure leads to dangerous effects that endanger hu-
man health and the quality of the environment. Subsequently,
integrated within the project REWATER (Water JP1/0007/
2016), the main objective of the present work was to monitor
the presence of pesticides in river waters and wastewaters. For
this purpose, three sampling campaigns were carried out be-
tween 2018 and 2019 and 50 pesticides belonging to different
types and groups were assessed. Lis River crosses rural and
urban areas and surface waters from the source to the mouth of
the river were sampled as well as the influent and effluent of
two WWTPs that discharge their effluents to the river. A total
of 25 samples were collected. The physicochemical properties
of the studied pesticides, as well as the climatic conditions in
each sampling campaign, were discussed with the obtained
results.

Experimental

Pesticides, degradation products, and internal
standards

Information on the selected pesticides, the degradation prod-
ucts, the internal standards (IS), the chemical families, the
physicochemical characteristics, the solvents used for the
preparation of each stock solution, and the supplier companies
are presented in Table SM1 (Supplementary Material).
According to the physicochemical properties, 17 pesticides
were analysed by gas chromatography-mass spectrometry
(GC-MS) with selected ion monitoring (SIM) and GC-MS/
MS and 33 pesticides were analysed by ultra-high perfor-
mance liquid chromatography with tandem MS (UHPLC-
MS/MS)).

River and WWTPs information, location of sampling
sites, sampling, sample pH, and meteorological
conditions at the time of sampling

Samples were collected in the course of the river and in two
WWTP (influents and effluents) (Figure 1). The route of Lis
River (Leiria, Center Region, Portugal) covers rural and urban
areas and its basin is located in a calcareous area that allows
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Fig. 1 Location of the sampling points in the Lis River and of the two Wastewater Treatment Plants target of the study

water infiltration (Paiga et al. 2016). This river receives inputs
from agriculture, industrial and livestock production, and
WWTP effluents. Detailed information on the location of the
sampling points, inputs and treatment in each WWTP, and
type, number, and pre-treatment of the samples collected in
the river and WWTPs are presented in Table SM2
(Supplementary Material). Three sampling campaigns (SC)
were carried out in Portugal rainy seasons: winter (February
of 2018), autumn (October of 2018), and spring (May of
2019). This selection was based on the results obtained in
monitoring studies, which reported higher levels of pesticides
in wet seasons (Ramesh et al. 1990; Soares et al. 2013). A total
of 25 samples were extracted and analysed within no more
than one week upon arrival in the laboratory. Of these sam-
ples, 15 were river waters, 6 were WWTP effluents, and 4
were WWTP influents (Table SM2, Supplementary
Material). The pH of the study samples varies from 7.3 to
8.1 in river water, 7.7 to 7.8 in WWTP effluent, and between
7.4 and 7.5 in WWTP influent samples, respectively.

The complexity of the analysed samples is higher in influ-
ent samples when compared with the remaining matrices.
WWTP influents contain high amounts of non-volatile com-
pounds, which may accumulate on the liner and chromatog-
raphy column, compromising GC analysis by the adsorption
of subsequent analytes (peaks poor defined or lost) (Stenerson
etal. 2020). Hence, the authors decided not to analyse WWTP

influents by GC. For this reason, WWTP influent samples
were only analysed by LC.

The total precipitation and the minimum and maximum air
temperatures in Portugal at the region where the sampling
campaigns were performed (February 2018, October 2018,
and May 2019) were obtained from the Portuguese Institute
of'the Sea and the Atmosphere (IPMA - Instituto Portugués do
Mar ¢ da Atmosfera) (IPMA 2020) (Table SM3,
Supplementary Material).

Reagents, solvents, and materials

The detailed description of the reagents, solvents, and mate-
rials used for the extraction and analysis of the studied pesti-
cides is listed in Table SM4 (Supplementary Material). For the
pesticides analysed by GC (Table SM1, Supplementary
Material), stock and working standard solutions were prepared
in n-hexane and stored at 4 °C prior to use. As for the pesti-
cides analysed by LC (Table SM1, Supplementary Material),
individual stock standard solutions were prepared with a con-
centration of 1 g/L on a weight basis and stored at — 20 °C.
Working standard solutions, containing all pesticides, were
prepared in a mixture of acetonitrile LC-MS grade:ultrapure
water (30:70, v/v).
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Sample preparation using solid phase extraction

The volumes of the samples used in the solid phase
extraction (SPE) were established according with a pre-
vious study on the extraction of pollutants in the matri-
ces under study (Paiga et al. 2017). Thus, 250, 100, and
50 mL were the volumes used for river water, WWTP
effluent, and WWTP influent samples, respectively.
Different extraction procedures and cartridges were used
for the pesticides under study due to their physicochem-
ical properties (table SM1, Supplementary Material).
Hence, for the pesticides analysed by GC, the SPE ex-
traction was optimized and validated based on previous
works (Fernandes et al. 2011; Pitarch et al. 2007). Due
to the pKa of the studied pesticides and the type of
samples, the SPE procedure used for the pesticides
analysed by LC was adapted from the authors previous
work (Paiga et al. 2017). The SPE extraction was per-
formed in duplicate for each sample. A brief description
of the procedures used in the SPE extraction is present-
ed in section 1 of Supplementary Material.

Chromatographic equipment and conditions

Chromatographic analysis of 17 pesticides (Table SM1,
Supplementary Material) was performed using GC-MS/SIM
and confirmation was carried out using tandem MS/MS
(ThermoScientific Trace-Ultra gas chromatograph coupled
to an ion trap mass detector Thermo Polaris, operated in the
electron impact ionization at 70 eV). GC-MS conditions are
presented in Table SM5 (Supplementary Material). For the
identification of these pesticides, the retention time, the ions
ratios, and the National Institute of Standards and Technology
(NIST) and Wiley pesticide libraries were used. Ion source,
MS transfer and injector temperatures, carrier gas, column,
oven temperature program, and software are detailed in
Table SM6 (Supplementary Material).

For the remaining pesticides (Table SMI,
Supplementary Material), a Shimadzu Nexera UHPLC sys-
tem (Shimadzu Corporation, Kyoto, Japan) coupled to a
triple-quadrupole mass spectrometer (Ultra-Fast Mass
Spectrometry series LCMS-8030, Shimadzu Corporation,
Kyoto, Japan) was used and operated in the electrospray
ionization (ESI) mode. Modules, software, autosampler
temperature, collision induced dissociation gas (CID), neb-
ulizing and drying gas, and autosampler needle wash sol-
vent are presented in Table SM6 (Supplementary
Material). The precursor ion for each compound was se-
lected by recording chromatograms of individual standards
(100 mg/L) in full scan mode. Almost all studied pesti-
cides, degradation products, and isotopically labelled inter-
nal standard (diuron-d6) showed higher response in posi-
tive electrospray ionization mode. Bentazone was the
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exception and higher response in the negative ionization
mode was observed. Then, direct injection of individual
standard solutions (10 mg/L) was performed, and the mass
spectrometer was operated in multiple reaction monitoring
mode (MRM). The two most intense MRM transitions
were monitored for each pesticide, being the most intense
used as quantifier and the second most intense used as
qualifier. The individual MS/MS parameters are presented
in Table SM7 (Supplementary Material). Source-dependent
parameters were also optimized by direct injection, using a
standard mixture solution at 10 mg/L. Then, mobile
phases, isocratic or gradient elution, and chromatographic
columns were tested. The optimum results of the source-
dependent parameters, chromatographic program and the
chromatographic column are listed in Table SM6
(Supplementary Material).

Validation of the analytical methods

Following the European Union criteria of 2002 (EC 2002), the
applied analytical methods were validated in terms of linear-
ity, method detection (MDL) and quantification (MQL) limits,
recovery, matrix effects (ME), and successive injections of the
standard solution (intra and inter-day precision). To assess the
linearity of the method and the recoveries, river water and
WWTP effluents and influents matrices were spiked at differ-
ent concentration levels.

Pesticide toxicity index

The toxicity index (TI) is used to assess the potential
toxicity in environmental samples of pesticide mixtures
in a taxonomic group. TI was determined according to
the studies performed by Nowell et al. and Covert et al.
(Covert et al. 2020; Nowell et al. 2014) and calculated
as the ratio between the concentration of the pesticide
detected in the environmental sample and the toxicity
concentration for the pesticide for the corresponding
taxonomic group (LC50). The sum of TI is designed
as PTI (sum of pesticide toxicity index). Based on
Nowell et al., the PTI was calculated for fish and for
cladocerans (Nowell et al. 2014). The concentration of
the pesticide lethal for 50% of the exposed population
(LC50, mg/L) was obtained from the Ecological
Structure Activity Relationships (ECOSAR) Class
Program (USEPA 2012). For pesticides detected in con-
centrations below the MQL or MDL, half of the MQL
was considered (Paiga et al. 2019) for PTI assessment.
PTI values greater than 1.0 indicate probable toxicity of
the studied pesticides to the target aquatic organism,
while PTI values between 0.5 and 1.0 indicate potential
toxicity, and PTI values between 0.1 and 0.5 indicate
limited toxicity (Battaglin and Fairchild 2002).
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Results and discussion
Method performance

The results of the method performance are discussed in the
following paragraphs and presented in Figure 2 and in
Tables SM8 and SM9 (Supplementary Material). The reten-
tion time for each pesticide is listed in the table SM8
(Supplementary Material).

Calibration curves were constructed by plotting peak area
against analyte concentration. Linearity of the chromatograph-
ic methods was satisfactory over the assayed range.
Concentrations were between 15 and 500 pg/L for the pesti-
cides analysed by GC and from 0.5 to 1000 pug/L for the
pesticides analysed by LC. Correlation coefficients (R) higher
than 0.99 were obtained for all pesticides. Quantification of
the pesticides was made by internal standard calibration
method.

MDLs and MQLs were obtained according to the signal-to-
noise method (NATA 2013; Sengiil 2016). The limits were
determined in the samples in which pesticides were detected;
otherwise, fortified samples were used. The results are pre-
sented in Figure 2 A and in Table SM8 (Supplementary
Material). HCB, alachlor, ametryn, atrazine, diuron,
isoproturon, propoxur, pyrimethanil, and terbuthylazine pes-
ticides in river water, «-endosulfan, pyrimethanil, and
terbuthylazine pesticides in WWTP effluent, and alachlor,
ametryn, azinphos-methyl, isoproturon, metobromuron and
propoxur pesticides in WWTP influent stand out for the low-
est limits (between 0.020 and 1.1 ng/L) achieved in the study
matrices. Limits increased with the complexity of the matrix
under study and higher values were found in the WWTP ef-
fluent for the pesticides analysed by GC and in the WWTP
influent for the pesticides analysed by LC. Chlorpyrifos, en-
drin, «-endosulfan, and 3-HCH were the exception and pre-
sented higher limits in river water (Figure 2A). Both chro-
matographic techniques revealed accurate quantification and
confirmation of trace levels of the pesticides under study in the
analysed matrices, due to the obtained low limits showing a
high sensitivity.

Recovery was calculated by comparing the area for sam-
ples spiked prior to SPE extraction (pre-spiked sample) with
the area for samples spiked after SPE extraction (post-spiked
sample). A minimum of three levels of fortification were per-
formed. The previously optimized SPE extraction procedure
using the Strata-X columns (Paiga et al. 2017) was a good
option for the extraction of the pesticide analysed by LC
(Table SM9, Supplementary Material). At pH 2, almost all
the pesticides are in uncharged form (Table SM1,
Supplementary Material) increasing the interaction of the pes-
ticides with Strata-X cartridge. For all studied pesticides, re-
coveries were consistent in all fortification levels for each type
of matrix (Table SM9, Supplementary Material). The average

of the three levels of fortification is presented in Figure 2 B1.
WWTP influent samples were not analysed by GC (see expla-
nation in subsection 2.2); thus, 17 pesticides do not have re-
sults for recovery in this matrix. The lowest recovery was
found for asulam with 49.3% in WWTP effluent and the
highest recovery (114%) was observed for (-HCH and
ametryn in river water and linuron in WWTP effluent
(Figure 2, B1). Pesticides were also grouped into ranges of
recoveries (Figure 2B2); most of the studied pesticides pre-
sented recoveries above 90% in the river water and in the
WWTP influent and between 80 and 90% in the WWTP ef-
fluent. The SPE extraction procedures showed satisfactory
recoveries for the studied pesticides in all the matrices.

The area of the pesticide standard prepared in the sample
matrix (M, Eq. (1)) was compared with the area of the pesti-
cide standard prepared in the solvent (S, Eq. (1)) for ME
determination. In Eq. (1), the area of the pesticide in the matrix
without fortification or blank (B, Eq. (1)) was also used. B is
equal to zero, if no peak was detected in the retention time of
the pesticide. Ion suppression or ion enhancement signal was
determined based on ME values (Eq. (2)). The calculations
were performed using the following equations (Gros et al.
2012; Paiga et al. 2017):

ME = ((M-B)/S) (1)

%]Ion suppression or ion enhancement = (ME—1) x 100 (2)

A zero, a positive, or a negative value indicate no
effect, an ion enhancement signal, or an ion suppression
signal, respectively. Values between — 20 and + 20%
indicate minor ME (Gros et al. 2012, Paiga et al.
2017). Pesticides were organized from the highest to
the lowest ion enhancement and then from the lowest
to the highest ion suppression values (Figure 2C).
Almost all pesticides had ion suppression signal in all
matrices studied, except for chlorothalonil, 3-, (-, and
«-HCH in river water and chlorothalonil, -, (-, «-,
and y-HCH in WWTP effluent. The highest ion en-
hancement signal was observed for chlorothalonil (in
river water and WWTP effluent) and the highest ion
suppression signal was found for methoxychlor in river
water, for methoxychlor, linuron, methiocarb sulfone,
imidacloprid, asulam, and methiocarb sulfoxide in
WWTP effluent, and for imidacloprid and methiocarb
sulfoxide in WWTP influent.

Intra-day precision was assessed by the injection in tripli-
cate of a standard mixture with all pesticides at 500 pg/L on
one day, and inter-day precision was assessed by the injection
in triplicate of the same standard on different days. The
methods showed good precision values (RSD (%), data not
shown) ranging from 0.06% (atrazine desethyl) to 6.0%
(monolinuron) for intra-day precision and from 0.54%
(dieldrin) to 14% (p,p’-DDD) for the inter-day precision.
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Monitoring of pesticides in river water and in WWTP
effluent and influent

The concentrations (= %RSD) of the pesticides found in the
analysed samples are shown in Tables 1 and 2, for river water
and wastewater samples, respectively. The analysis of the ob-
tained results is presented in the following subsections.

Pesticides detected and concentration levels

Twenty-four pesticides were detected in at least one of the 25
analysed samples (river water or wastewaters) of which 7
pesticides, namely, atrazine, chlorpyrifos, diuron, HCB,
HCH, isoproturon, and cypermethrin, are priority substances
(DL 2015) (Table SM10, Supplementary Material). In at least
one sample, 20 pesticides were detected in the river water and
in WWTP effluent samples. The number of pesticides detect-
ed in the WWTP influent samples (3 pesticides) cannot be
compared with the number of pesticides found in the river
and in the WWTP effluent, as mentioned in subsection 2.2.
It is also important to highlight that a higher number of pesti-
cides was detected in the first SC (13, 15, and 3 pesticides) and
in the second SC (13, 15, and 1 pesticides) when compared
with the third SC (8, 8, and 1 pesticides) in river water, in
WWTP effluent, and in WWTP influent, respectively.
Furthermore, aldrin, chlorothalonil, o,p’-DDT, and pirimicarb
were detected only in river waters and o-endosulfan, endrin,
bentazone, and dimethoate were detected only in WWTP ef-
fluents. Cypermethrin was detected in all samples collected in
the first and second SC in river water and WWTP effluent.
Pesticides were quantified in concentrations ranging from
1.29 ng/L (pyrimethanil, R1, first SC) to 2134 ng/L (y-
HCH, WWTP-E2, second SC). Aldrin (1153 ng/L, second
SC) in river water, y-HCH (2134 ng/L, E2, second SC) in
WWTP effluent and diuron (181 ng/L, 12, third SC) in
WWTP influent were the pesticides with the highest concen-
tration found in each type of matrix. Concentrations at pg/L
level were found in some samples for the pesticides «- and y-
HCH, aldrin, and cypermethrin. On the other hand, concen-
trations below the MDL were found for the pesticides
isoproturon, methoxychlor, 3-HCH, and atrazine.

Findings in river waters samples

The number as well as the total concentration of pesticides
increased along the river course (R1 to RS) in all SC and
decreased from the first to the second and after for the third
SC (Figure 3). In general, the highest concentration found in
river water was at the sampling point R5. Analysing all sam-
pling points in the first and second SC, the total pesticides

concentration was higher than the legal limits on the quality
of water intended for human consumption (3 500 ng/L; 98/
83/EC) (EC 1998), except at R1 in second SC (Figure 3).
Thus, it is important that surface water that can be further
use for consumption go through a rigorous treatment process
to remove compounds that could pose a threat to the health of
humans and animals.

The pesticides chlorpyrifos, cypermethrin, p,p’-DDE, diel-
drin, HCB, and the isomers 3-, y-, and (- HCH at the first SC
and cypermethrin and HCB at the second SC were detected in
all sampling points in the Lis River, revealing their persistence
in the environment. The high persistence combined with high
partition coefficient of HCB provides the necessary conditions
for its bioaccumulation into organisms (Ritter et al. 1995).
HCB has been detected in arctic air, water, and organisms
(Barrie et al. 1992; Lockhart et al. 1992; Ritter et al. 1995;
Thomas et al. 1992). In the present study, HCB was one of the
pesticides found at lowest concentrations in the river water
samples; however, its concentration was higher when com-
pared to the results obtained in Portugal’s Alqueva reservoir
(8.57 ng/L) (Palma et al. 2014), Ria Formosa lagoon (6.10 ng/
L) (Cruzeiro et al. 2015), and Douro river (5.38 ng/L)
(Cruzeiro et al. 2016).

Higher concentrations at the sampling points downstream
of'the studied WWTPs were observed for the pesticides aldrin,
chlorpyrifos, p,p’-DDE, cypermethrin, HCH isomers, diuron,
isoproturon, and terbuthylazine. Their detection could be re-
lated to WWTP effluent discharge, as also to the persistence of
these pesticides and by the unknow input to the river when
these pesticides are not detected in the WWTP effluents. On
the other hand, runoff from water and soil from agricultural or
non-agricultural areas where pesticides were once applied
could be a possible route for the entrance of pollutants up-
stream of the WWTPs effluent discharge, as was observed
by the detection of pesticides in the source of the Lis River
(R1) and at sampling point R2. The pesticides detected were
chlorothalonil, chlorpyrifos, cypermethrin, p,p’-DDE, diel-
drin, 3-HCH, y-HCH, ¢- HCH, HCB, methoxychlor, and
pyrimethanil in sampling points R1 and R2 and isoproturon
in sampling point R1 and pirimicarb in sampling point R2.
Another issue that must be discussed is the concentration
found in sampling point R4. This sampling point is located
downstream of WWTP 1 effluent discharge and located up-
stream of WWTP 2 effluent discharge. When concentration in
sampling point R4 is higher than the concentration found in
samples collected in sampling point RS (located downstream
of WWTP 2 discharge), unknown inputs onto the river must
be considered. This profile was observed for the pesticides
chlorothalonil, chlorpyrifos, p,p’-DDD, o,p’-DDT, (- HCH,
and methoxychlor.
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The concentration found, in this study, for terbuthylazine
was lower when compared with concentrations reported in
other studies performed in Portugal, namely Douro river
(369 ng/L) (Mansilha et al. 2011), Alqueva reservoir (254
ng/L) (Palma et al. 2014), Ria Formosa lagoon (22.1 ng/L)
(Cruzeiro et al. 2015), and Agueda river basin (1885 ng/L)
(Sanchez-Gonzalez et al. 2013). Guillossou et al. reported the
presence of cypermethrin at 75 ng/L in WWTP influent and at
20 ng/L in WWTP effluent while evaluating the removal of 48
organic micropollutants at the Seine Center WWTP in
Colombes, France (Guillossou et al. 2019). Methoxychlor
was detected in Portugal’s river waters in concentrations of
11.6, & 1t; 20, and 5.38 ng/L in Douro river (Mansilha et al.
2011), Lake Vela (Abrantes et al. 2010) and Tagus river
(Cruzeiro et al. 2016), respectively.

Findings in wastewaters samples

Bentazone, dimethoate, pyrimethanil, terbuthylazine, atrazine,
isoproturon, and diuron were detected in some samples of the
WWTP effluents but were never detected in the corresponding
untreated samples. Moreover, concentration in WWTP-E1 ef-
fluent (67.6 ng/L) for diuron was higher than the concentra-
tion found in WWTP-I1 influent (40.8 ng/L) in the first SC
(Table 2). As stated by Margot J. et al. and Kock-Schulmeyer,
pesticides had variable and frequently poor removal in the
WWTPs (Kock-Schulmeyer et al. 2013; Margot et al. 2015).
The release of the pesticides from the sludges on which these
were adsorbed is due to their hydrophobicity (Figure SM1,
Supplementary Material) and can be an explanation for the
higher concentrations found in WWTP effluents than in
WWTP influents. In 2011, Jelic et al. stated that pollutants
adsorbed in the sludge during biological treatment were con-
tinuously released to the effluents of the WWTP, increasing
their loads (Jelic et al. 2011). Hence, WWTPs are an important
route of pesticide entry into the environment (Masia et al.
2013). Concentrations in treated wastewater higher than in
untreated sewage were also reported by other studies per-
formed with other types of pollutants, per example: pharma-
ceuticals (Jelic et al. 2011; Reungoat et al. 2010). Moreover,
the conversion of metabolites into the original pollutant due to
the treatment performed in WWTP could also be one possible
reason for the higher concentrations found in effluent than in
influent samples (Jelic et al. 2011). In the case of pesticides,
this statement can also be used to discuss the results, since the
pesticides present in food can be metabolized and excreted by
humans and animals (Kock-Schulmeyer et al. 2013). For in-
stance, endosulfan metabolites (-sulfate, -ether, -lactone, and -
diol) were detected in fatty and non-fatty tissues and fluids
from women of reproductive age and children in Southern
Spain (placenta, cord blood, and human milk) (Cerrillo et al.
2005). Glutathione conjugates are also known metabolites of
pesticides (Fujioka and Casida 2007), which include

organophosphate pesticides, such as chlorpyrifos (Mekonnen
et al. 2019). Pesticides after entering living organisms are
transformed to more hydrophilic compounds (metabolites)
through enzymatic catalysed reactions (Mekonnen et al.
2019). Another possible reason discussed on literature is the
rainfall events. Rainfall can change flow rate, concentration,
and composition of sewage, and then affect wastewater treat-
ment performance and the WWTP effluent quality (Kock-
Schulmeyer et al. 2013; Rashid and Liu 2020). Furthermore,
when hydraulic retention time (HRT) is not respected, unreal-
istic results in terms of removal efficiency could be obtained,
due to the lack of correlation among WWTP effluent and
influent samples. However, in the present study, HRT was
considered in all SCs.

Pesticide’s isomers

v-HCH, when detected, was in general at a higher concentra-
tion when compared with the other isomers (Tables 1 and 2).
Moreover, this pesticide was most often detected at pg/L level
in WWTP effluents (Table 2). HCH isomers are the most
prevalent halogenated organic insecticides that have been
used primarily for crop protection (Bala et al. 2012). In the
first SC, the isomers f3-, y-, and (-HCH were detected at all
sampling points in river waters. The concentration of 3-HCH
at sampling points R1, R3, and R5 was very similar and slight-
ly higher when compared with the concentration found in the
remaining sampling points. Additionally, 3-HCH was detect-
ed in both effluents from the two WWTPs. Therefore, the
increase of this pesticide concentration at sampling points
R3 and RS5 could be related to the effluent discharge. o-
HCH was detected in both WWTP effluents (E1 and E2)
and only in one sample in the river water (RS, first SC). Its
non-detection in the river could be related to its physicochem-
ical properties and its very hydrophobic character that allows
«-HCH to be adsorbed by the river sediments. Zhang et al.
related the continuous inputs of HCHs into rivers in China due
to sewage release in the river (Zhang et al. 2009). y-HCH was
found at concentrations of 0.22 to 4.25 pug/L in river water in
Iran. The authors reported higher concentration for this isomer
when compared to the isomer «-HCH (Abdolazim et al.
2013). Ferencz and Balog published in their study the detec-
tion of the HCH isomers in river waters, drinking waters from
fountains, and tap-waters at concentration of ng/L in Romania
(Ferencz and Balog 2010). The pesticide 3-HCH was also
found in Lake Vela in littoral Centre of Portugal at a concen-
tration below 20.0 ng/L (Abrantes et al. 2010).

The (3-endosulfan isomer was not detected in any of the
analysed samples. However, x-endosulfan was detected in the
WWTP effluents (E1 and E2) at the first and the second SC
(Table 2). Antonious and Byers, and Leonard et al. reported,
in their studies, that endosulfan isomers enter in the water-
course through runoff from water and soil (Antonious and
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Byers 1997; Leonard et al. 2001). Endosulfan, a hydrophobic
chemical, is adsorbed by sediment particles in these runoffs
(Antonious and Byers 1997) and both isomers are persistent
when adsorbed by soils and sediments (Antonious and Byers
1997; Leonard et al. 2001; Rao and Murty 1980). Moreover,
endosulfan is a mixture of two stereoisomers, - and [3-
endosulfan in a ratio of 7:3. The «-isomer is thermodynami-
cally more stable than the [3-isomer which is irreversibly con-
verted into o-form, although the conversion is slow (Singh
2016). Thus, the non-detection of some of the endosulfan
isomers could be related to its hydrophobicity, half-life, and
stability. In water, hydrolysis to the less toxic endosulfan diol
is supposed to be the main transformation route (ATSDR-
Endosulfan 2015).

Dieldrin, one of the first-generation organochlorine insec-
ticides, is a persistent organic pollutant. The pesticides
o,p’-DDT and aldrin are capable to be converted into more
persistent metabolites (p,p’-DDE and dieldrin, respectively)
than the original compound (Ritter et al. 1995). Moreover,
dieldrin can be a metabolite but is also sold as a pesticide
(FAO 2020). The high persistence of these metabolites was
confirmed by the detection frequency of 100% for dieldrin
and p,p’-DDE in the first SC. The pesticides from which they
originated were only detected in the second SC and only in
one sample, aldrin at sampling point RS and o,p’-DDT at
sampling point R4. However, when detected, these pesticides
were at higher concentration than their metabolites. In other
studies performed in Portugal, similar concentrations of diel-
drin were found in Lake Vela ( & It; 20.0 ng/L) (Abrantes et al.
2010) and Douro river (12.0 ng/L) (Mansilha et al. 2011) but

higher concentrations were found in Ria Formosa lagoon (163
ng/L) (Cruzeiro et al. 2015) and Tagus river (40.9 ng/L)
(Cruzeiro et al. 2016). The detection of the organochlorides
and their degradation products is a consequence of their per-
sistence in the environment, as their usage has long been
prohibited in the EU.

Pesticides vs partition coefficients

Other pesticides, in the present study, could have the same
behaviour of endosulfan and HCH due to their partition coef-
ficients (log Kow) (Table SM1, Supplementary material) and
their half-life in the environment. Positive values for partition
coefficients indicate some hydrophobic behaviour, higher
values reveal more hydrophobicity (Kow > 4), and low (log
Kow & 1It; 1) or negative values are an indicative of polar
compounds (Cumming and Riicker 2017). As seen in
Figure SM1 (Supplementary material), 10 pesticides are very
hydrophobic (yellow colour), 34 pesticides have moderate
hydrophobicity (red colour), and 6 pesticides are more hydro-
philic (blue colour). The methiocarb degradation product
(methiocarb sulfoxide) is the most hydrophilic and o,p’-
DDT is the most hydrophobic pesticide. For all hydrophilic
pesticides, no detection was observed in river water (Table 1)
and WWTP influent (Table 2). The two pesticides detected
with hydrophilic character in WWTP effluents were
bentazone (E2, first SC) and dimethoate (E1, second and third
SC). Some studies reported the detection of methiocarb at
concentrations between 7 and 117 ng/L in the Pinios River
in Greece (Fytiano et al. 2007) and non-detection in 123
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samples from lakes, rivers, ponds, field watercourses, and
drainages in Wielkopolska (Poland) (Drozdzynski 2008).
Hydrophilic compounds are mobile in the aquatic environ-
ment and have a low sorption affinity due to their water solu-
bility and polarity (Spahr et al. 2020). The detection of
bentazone and dimethoate in WWTP effluents samples shows
its non-removal during the treatment performed in each
WWTP. As stated in the review article of Margot J. et al.,
polar pollutants are poorly removed ( & It; 50%) during
WWTP treatment (Margot et al. 2015). Thus, removal effi-
ciency (Kock-Schulmeyer et al. 2013; Margot et al. 2015), as
also metabolites conversion (ATSDR-Endosulfan 2015;
Fujioka and Casida 2007; Jelic et al. 2011; Kock-
Schulmeyer et al. 2013; Mekonnen et al. 2019), rainfall events
(Kock-Schulmeyer et al. 2013), and HRT (K&ck-Schulmeyer
et al. 2013) are some possible explanations for the non-
detection in the untreated wastewater and detection in the
treated wastewater. For the other hydrophilic compounds,
their non-detection in any sample could be due to the non-
application of these pesticides in agricultural or non-
agricultural areas, or these are present in concentrations far
below the MDL.

Type and group of the detected pesticides

In river water and WWTP effluent, three types of pesticides
were detected, namely insecticides, herbicides, and fungi-
cides. In WWTP influent, less pesticides were analysed and
consequently cannot be compared with the other matrices.
Atrazine, diuron, and isoproturon were the herbicides detected
in WWTP influent (Table SM11, Supplementary Material).
The highest value for type of pesticides and the highest num-
ber of pesticides were found for insecticides in river water and
WWTP effluent. It must be enhanced that hog farming in
Portugal is mostly located at the river basin in the region of
the present study. The control of cockroaches, flies, and other
insects is crucial as they can transmit diseases among pig’s
population (Linden 2013). Most of the detected pesticides in
river and WWTP effluent samples were organochlorides (al-
drin, p,p’-DDD, p,p’-DDE, o,p’-DDT, dieldrin, «x-endosulfan,
endrin, HCB, methoxychlor, and the isomers «-, 3-, y-, and
(- HCH). The remaining detected pesticides belong to the
1,3,5-triazines (atrazine and terbuthylazine) and organophos-
phorus (chlorpyrifos and dimethoate) groups, with two pesti-
cides detected in each group, and to the phenylamide (diuron),
pyrethroid (cypermethrin), urea (isoproturon),
benzothiazinone (bentazone), carbamate (pirimicarb),
chloronitrile (chlorothalonil), and anilinopyrimidine
(pyrimethanil) groups with one pesticide detected in each

group.

@ Springer

Priority substances

Regarding the seven pesticides classified as priority sub-
stances (Table SM10, Supplementary Material) (DL 2015),
concentrations were below the EQS limits established for the
pesticides: atrazine, isoproturon, diuron, HCB, and the iso-
mers &-, 3-, and (- HCH in all samples collected in the river
and above the limits for the pesticides y-HCH (R3 and RS in
the first SC), chlorpyrifos (R4 in the first SC), and
cypermethrin (RS in the second SC) (Table 1). Diuron levels
detected at the sampling point RS were higher when compared
to the study performed in Portugal’s Agueda river basin (8 ng/
L) (Sanchez-Gonzalez et al. 2013).

Pesticides vs climatic conditions

Pesticides move away from the targeted application due to
runoff, leaching, and drift (Barcel6 and Hennion 1997;
Kdock-Schulmeyer et al. 2013). The movement of the pesti-
cides is influenced by climatic factors such as the amount,
duration and intensity of rainfalls, air temperature, and air
movement. Low rainfall indicate no runoff and no dissipation
of pesticides into the water course (Wheeler 2002).
Additionally, sunlight and temperature affects all abiotic and
biotic transformation of pesticides reactions (Wheeler 2002).
Moreover, as the samples were collected at different seasons,
the type of pesticides applied could also be different depend-
ing on the target to be reached. The results shown in
Table SM11 (Supplementary Material) were crossed with
the climatic conditions presented in Table SM3
(Supplementary Material) for each SC. It was observed that
in the campaign performed in 2019, the temperatures were
higher, and precipitation was lower than in the two campaigns
performed in 2018. These values are in accordance with the
season (Spring) in which the campaign was carried out.
Precipitation in the first and the second SC was similar, but
air temperatures were higher during the second SC. In precip-
itation and with increase of air temperatures, fungi appear in
agricultural crops. As presented in the Table SM11
(Supplementary Material), the total concentration of fungi-
cides increased from the first to the second SC. In the third
SC, precipitation decreased, and air temperatures increased
again. Associated with higher luminosity, a decrease of the
detection of fungicides was observed in river water and in
WWTP effluents. Moreover, as the air temperature increased,
the total concentration for herbicides was also higher as ob-
served from the first to the second SC in river water and from
the second to the third SC in WWTP effluents. In the case of
insecticides, a decrease in total concentration was observed
with the decrease of precipitation and/or the increase of air
temperature.
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Detection frequency

The detection frequency for the 24 detected pesticides in at
least one of the 25 analysed samples is presented in Figure 4.
The graphic in Figure 4 A was plotted from the highest to the
lowest detection frequency obtained for river waters, since
more samples were analysed in this matrix. The higher detec-
tion frequency was found for the pesticides cypermethrin and
HCB (67%) in river waters, for isoproturon (100%) in WWTP
effluents, and for diuron and isoproturon (50%) in WWTP
influents. On the other hand, the lowest detection frequency
was verified for the pesticides «-HCH, p,p’-DDD, atrazine,
aldrin, and o,p’-DDT in river waters (6.7%), for endrin and
bentazone in WWTP effluents (17%) and for atrazine (25%)
in WWTP influents. Additionally, in WWTP eftluents, 8 pes-
ticides (cypermethrin, methoxychlor, pyrimethanil, dieldrin,
diuron, x-endosulfan, and «- and y-HCH) of the 20 detected
pesticides have a detection frequency of 67% (Figure 4A).
Most of the pesticides’ detection frequencies ranged from &
1t;25 to 50% in river waters, from 50 to 75% in WWTP

effluents, and for two of the three detected pesticides in
WWTP influent sample detection frequency was 50%
(Figure 4B).

Potential toxicity results

PTI was determined in the river water sample collected in each
sampling point of the river in the three SC. The results are
presented in Figure 5. For the first SC, only sampling point R1
for fish had a PTI value lower than 1. On the other hand, for
the second and third SCs only sampling point R5 had a PTI
higher than 1 in fish as in Daphnia magna. The first SC had
higher PTI values in all sampling points and taxonomic
groups, except for sampling point RS in fish where PTI was
higher in the second SC. The sampling point R4 (first SC) and
sampling point R5(second and third SCs) had the highest PTI
values, which is in line with the results discussed in previous
sections and higher PTI values were found in the samples
collected at the end of the river course.

For fish, 16.7% of the samples had probability toxicity (PTI
> 1.0), 3.3% of the samples had potential toxicity (PTI > 0.5),
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Fig. 4 Pesticide detection frequency in each analysed matrix (river water and WWTP effluent and influent)
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6.7% of the samples had limited toxicity (PTI > 0.1), and 23.3
% of the analysed samples had PTI lower than 0.1%. For
Daphnia magna, 20.0% of the samples had probability toxic-
ity, none of the analysed samples had potential toxicity, 13.3%
ofthe samples had limited toxicity, and 16.7 % of the analysed
samples had PTI lower than 0.1%.

Conclusion

Monitoring studies in the environment are extremely impor-
tant due to the high number of chemicals used in our daily
lives, in agriculture, and in industries. These pollutants reach
different environmental compartments, being the water re-
source a major affected one. The contamination of aquatic
environments is a worldwide problem. Thus, monitoring pes-
ticides, from different types and groups, along the river (from
source to the mouth) and in wastewaters is essential and the
novelty of this study.

Using SPE extraction and GC and LC
chromatography’s, the proposed analytical method can be
successfully applied for the determination of the selected
pesticides in river waters and wastewaters (WWTP efflu-
ent and influent). Three SC were performed covering three
seasons. Almost half of the study pesticides were detected
(24 of the 50 pesticides) in at least one of the samples.
Most of the detected pesticides belong to the insecticides
type and organochlorine group. Concentrations were be-
tween 1.29 ng/L (pyrimethanil) in river and 2134 ng/L

@ Springer

(y-HCH) in WWTP effluent samples. In some sampling
points, the highest concentration found was in the pg/L
level for the pesticides y-HCH and aldrin in river waters
and for o- and y-HCH, and cypermethrin in WWTP ef-
fluents. As the river receives new inputs on its route, the
concentration of the pollutants increases in the direction in
which the river flows. This increase is not related to the
WWTP effluent discharge affecting the downstream sam-
pling points (R3 and RS5) alone; unknown inputs (from
agricultural or non-agricultural application) also affect the
pesticides concentration in all the river course. The pesti-
cides y-HCH, chlorpyrifos, cypermethrin, 3-HCH, (-
HCH, HCB, dieldrin, p,p’-DDE in the first SC and
cypermethrin, HCB, and methoxychlor in the second SC
were detected in all sampling points in the river which
includes the source of the Lis River (R1). It is important
to enhance the physicochemical properties that could be
related to the detection or non-detection and the persis-
tence of pesticides in the environment, factors that could
be associated to their continued detection. The concentra-
tion of chlorpyrifos, cypermethrin, and HCH pesticides
exceeds the environmental quality standards. The highest
PTI was observed in samples collected in sampling points
R4 (first SC) and R5 (second and third SCs) for fish and
Daphnia magna with probability toxicity (PTI > 1.0). This
study is of the utmost importance and can contribute to
the population’s awareness in achieving a sustainable use
of pesticides and consequently reduce the risks and im-
pacts of their use on ecosystems and human health.
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