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Sobre

Desde 1979, pesquisadores e instituicdes que atuam na area de Ciéncias, Tecnologia e
Engenharia, juntamente com a Sociedade Brasileira de Vacuo (SBV) vém organizando, anualmente, o
Congresso Brasileiro de Aplicagdes de Vacuo na Industria e na Ciéncia (CBrAVIC). Esse importante e
tradicional evento conta com o apoio de universidade e instituicdes de pesquisa que congregam 0s
principais segmentos da comunidade cientifica.

A organizacdo do evento deste ano foi feita pela UNESP, agregando os campi de Bauru,
Guaratingueta e Sorocaba e Sociedade Brasileira de Vacuo (SBV).

O evento foi realizado entre os dias 25 e 29 de novembro de 2023 no Hotel Ledo da Montanha
em Campos do Jorddo — SP e a programacgao contou com minicursos, palestras nacionais e internacionais
e apresentagdes de trabalhos.

Em busca de complementar as capacidades nacionais por meio de atividades e projetos de
cooperacao, colaboragdes internacionais estdo associadas ao evento através da "International Union for
Vacuum Science, Technique and Applications (IUVSTA)".

A TUVSTA ¢ uma unido de 33 sociedades internacionais de ciéncias e tecnologia cujo papel &
estimular a colaboragao internacional nos campos da ciéncia, tecnologia e aplicacdes do vacuo, e topicos
multidisciplinares relacionados. Através desta colaboragdo, o CBrAVIC pretende aproximar ciéncia e

tecnologia para satisfazer interesses académicos e industriais.
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Preface

This year, the "CBrAVIC — Brazilian Congress on Vacuum Applications in Industry and Science"
celebrates its forty-fourth edition, to be held at the Ledo da Montanha Hotel in Campos do Jordao, Sao
Paulo, from November 25 to 29, 2023.

This initiative highlights the maturity and dynamism of the National Scientific Community,
engaged in various knowledge areas such as Physics, Chemistry, Engineering, Biology, Medicine,

among others.

In accordance with the traditions of previous editions, the Organizing Committee sought to bring
together national and international researchers from different fields of knowledge, aiming to enrich the
event through invited lectures. The choice of a current theme in Science and Technology aims to

contribute significantly to the personal and professional development of all participants.

The Organizing Committee has decided to give prominence to works in the form of posters,
consequently reducing the number of oral presentations. This decision aims to revive the opportunity for
more in-depth discussions between presenters and interested congress attendees. Thus, the "Poster

Sections" now compete on equal footing for the attention of all congress participants.

The Organizing Committee expresses the hope that this initiative is well-received by participants
of the XLIV CBrAVIC and that it becomes a tradition, acknowledging the effort and dedication of all

involved in the preparation of their presentations.

Nazir Monteiro dos Santos

Brazilian Vacuum Society
President
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Prefacio

Neste ano, o "CBrAVIC — Congresso Brasileiro de Aplicagdes de Vacuo na Industria e na
Ciéncia" celebra sua quadragésima quarta edicdo, a ser realizada nas instalagdes do Hotel Ledo da

Montanha, em Campos do Jordao, Sao Paulo, no periodo de 25 a 29 de novembro de 2023.

Essa iniciativa destaca a maturidade ¢ o dinamismo da Comunidade Cientifica Nacional,
engajada em diversas areas do conhecimento, como Fisica, Quimica, Engenharia, Biologia, Medicina,

entre outras.

Em conformidade com as tradi¢cdes das edi¢des anteriores, 0 Comité Organizador buscou reunir
pesquisadores nacionais € internacionais de diferentes campos do conhecimento, com o objetivo de
enriquecer o evento por meio de palestras convidadas. A escolha de uma tematica atual em Ciéncia e
Tecnologia visa contribuir de maneira significativa para o desenvolvimento pessoal e profissional de

todos os participantes.

Decidiu-se, por parte do Comité Organizador, dar destaque aos trabalhos na forma de posteres,
reduzindo, consequentemente, o numero de apresentacdes orais. Essa decisdo visa resgatar a
oportunidade de debates mais aprofundados entre os apresentadores e os congressistas interessados.
Assim, as "Sec¢0Oes de Posteres" passaram a competir em igualdade de condi¢des pelo centro das atengdes

de todos os congressistas.

O Comité Organizador expressa a esperanca de que essa iniciativa seja bem recebida pelos
participantes do XLIV CBrAVIC e que ela se torne uma tradigdo, em reconhecimento ao esforco e

dedicacao de todos os envolvidos na elaboragdo de suas apresentagdes.

s
Nazir Monteiro dos Santos

Sociedade Brasileira de Vacuo
Presidente
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The main topics to be discussed at XLIV CBrAVIC are:

¢ Biomaterials, Biofilms and Bioprocesses: Science and Technology;
e Plasma Science and Tecnology;

e Science and Technology of Sensors and Devices;

e Vacuum Science and Technology;

e Materials Science and Technology;

e Energy: Renewable Sources and Technology;

e General and Applied Physics and Chemistry;

e Nanoscience, nanotechnology and Nanomaterials;

e Surfaces, Interfaces and Thin Films;

e Treatment and Modifications of Materials;

e Vacuum in Industry.

Palestrantes Convidados (Invited Speakers)

Invited Plenary Speakers:

e PhD Katsuyuki Fukutani — Institute of Industrial Science, University of Tokyo

e Dr. Durval Rodrigues Junior - Universidade de S@o Paulo - Escola de Engenharia de Lorena

e PhD Jean-Michel Pouvesle - GREMI, UMR7344 CNRS/Orleans University, Université d’Orléans,
Orléans, France

e Dr. Marcelo Juni Ferreira — European Spallation Source

e PhD Rachael L. Myers-Ward — U.S. Naval Research Laboratory, USA

e PhD Diana Grondona — Universidad de Buenos Aires, Argentina

e Dr. Carlos Roberto Grandini - UNESP/FC/Bauru, Brazil

e Dr. Waldemar A.A. Macedo — Centro de Desenvolvimento da Tecnologia Nuclear, Brazil

e Dr. Paulo Noronha Lisboa-Filho — Sao Paulo University, Bauru, SP, Brazil

o Dr. Alvaro José Damiao — Instituto de Estudos Avancados, CTA, Brazil
Invited Oral Presentations

o Prof. Konstantin Georgiev Kostov — Development of atmospheric pressure plasma jets for large area
surface treatment

e Prof. Luis César Fontana — Effect of shape and asymmetry of the voltage pulse on plasma ionization rate

e Prof®. Cristiane Yumi Koga Ito - Helium cold plasma for the treatment of oral lesions in rats undergoing
chemotherapy

e Dr. Pedro Augusto Nascente — AISI 316L stainless steel coated with Ti-Nb-Zr ternaray alloys
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e Prof*. Elidiane Cipriano Rangel — Properties of N95 respirators exposed to O2/SF6 desinfection plasma

e Prof. Clodomiro Alves Jinior — Growth of salt flower in plasma-activated hypersaline water
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ORGANIZACAO

COORDENACAO GERAL (OVERALL COORDINATION)

Dr. Nilson Cristino da Cruz | UNESP - Campus Sorocaba/SP - Coordenador

Dr. Rogério Pinto Mota | UNESP - Campus Guaratingueta/SP - Coordenador Adjunto

Dr. Carlos Roberto Grandini | UNESP - Campus Bauru/SP - Coordenador Adjunto

Dr. Mauricio Antonio Algatti | UNESP - Campus Guaratinguetd/SP - Editor dos Proceedings
Dr. Konstantin G. Kostov | UNESP - Campus Guaratinguetd/SP - Editor Associado

Dra. Nazir Monteiro dos Santos | SBV / Fatec - Editora Associada

Ana Cristina Leme | UNESP - Campus Guaratingueta/SP - Secretaria

COMITE ORGANIZADOR (ORGANIZING COMMITTEE)

Dra. Ana Paula Rosifini Alves | UNESP - Campus Guaratinguetad/SP

Dr. Angel Fidel Vilche Penha | UNESP — Presidente Prudente/SP

Dr. Carlos Alberto Fonzar Pintao | UNESP - Campus Bauru/SP

Dr. Carlos Roberto Grandini | UNESP - Campus Bauru/SP

Dra. Cristiane Yumi Koga Ito | UNESP — Campus Sdo José dos Campos/SP
Dr. Diego Rafael Nespeque Correa | UNESP - Campus Bauru/SP

Dr. Durval Rodrigues Junior | EEL/USP - Campus Lorena/SP

Dr. Edson Cocchieri Botelho | UNESP - Campus Guaratingueta/SP

Dr. Elidiane Cipriano Rangel | UNESP - Campus Sorocaba

Dr. Felipe Vicente de Paula Kodaira | UNESP - Campus Guaratingueta/SP
Dr. Fellype do Nascimento | UNESP - Campus Guaratingueta/SP

Dr. Fernando Luiz de C. Carvalho | UNESP — Campus Sdo José dos Campos/SP
Dr. Francisco Tadeu Degasperi | Fatec-SP / CEETEPS

Dr. José Roberto Ribeiro Bortoleto | UNESP - Campus Sorocaba

Dr. Konstantin G. Kostov | UNESP - Campus Guaratingueta/SP

Dr. Mauricio Antonio Algatti | UNESP - Campus Guaratingueta/SP

Dra. Nazir Monteiro dos Santos | SBV / Fatec

Dr. Nilson Cristino da Cruz | UNESP - Campus Sorocaba/SP

Dra. Olivia Maria Berengue | UNESP - Campus Guaratinguetd/SP

Dr. Paulo Noronha Lisboa Filho | UNESP - Campus Bauru/SP

Dra. Rita de Cassia Cipriano Rangel | UFABC - Santo André¢/SP

Dr. Rogério Pinto Mota | UNESP - Campus Guaratingueta/SP

Dr. Steven Frederick Durrant | UNESP - Campus Sorocaba/SP

Dr. Teofilo Miguel de Souza | UNESP - Campus Guaratingueta/SP
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Dr. William Chiappim Junior | UNESP - Campus Guaratinguetd/SP

COMITE CIENTIFICO (SCIENTIFIC COMMITTEE)

Dra. Adriana de Oliveira Delgado Silva | UFSCar - Campus Sorocaba

Dr. Adriano Gongalves dos Reis | UNESP - Campus Sao José dos Campos/SP
Dra. Ana Neilde R Silva | USP - Campus Sao Paulo/SP

Dr. André Luiz Rangel | UNESP - Campus Guaratinguetd/SP

Dr. André Ricardo Marcondes | INPE — Campus Sao José dos Campos/SP
Ms. Angelo Luiz Gobbi | LNNano - Campinas/SP

Dr. Antonio Renato Bigansolli | UFRRJ - Campus Seropédica/RJ

Dr. Argemiro Soares da Silva | ITA/CTA - Sao José dos Campos/SP

Dr. Carlos Roberto Grandini | UNESP - Campus Bauru/SP

Dr. Cicero Rafael Cena da Silva | UFMS - Campus Campo Grande/MS

Dr. Clodomiro Alves Junior | UFERSA - Campus Mossor6/RN

Dra. Cristiane Costa Wachesk | UNIFESP - Campus Sao Paulo/SP

Dra. Danieli Aparecida P. Reis | UNIFESP - Campus Sao José dos Campos/SP
Dra. Deborah Cristina Ribeiro dos Santos | SBV - Guaratinguetd/SP

Dra. Elaine Conceigdo de Oliveira | Fatec-Sorocaba/ CEETEPS

Dra. Elidiane Cipriano Rangel | UNESP - Campus Sorocaba/SP

Dra. Erica Freire Antunes | INPE - Campus S&o José dos Campos/SP

Dr. Evaldo José Corat | INPE - Campus Sao Jos¢ dos Campos/SP

Dr. Felipe Carneiro da Silva | Fatec-Cotia / CEETEPS

Dr. Fernando Luiz de C. Carvalho | UNESP — Campus Sao José dos Campos/SP
Dr. Francisco Tadeu Degasperi | Fatec-SP / CEETEPS

Dra. Gabriela Aratjo Ranieri | UNIFEI - Campus Itajuba/MG

Dr. Gelson B. de Souza | UEPG - Campus Ponta Grossa/PR

Dr. Gilberto Petraconi Filho | ITA/CTA - Sdo José dos Campos/SP

Dra. Graziela da Silva Savonov | INPE - Campus Sao Jos¢ dos Campos/SP
Dr. Jodo Moro | IFSP - Campus Braganga Paulista/SP

Dr. José Lucena Barbosa Junior | UFRRJ - Campus Seropédica/RJ

Dr. Julio César Sagéas | UDESC - Campus Joinville/SC

Dr. Konstantin G. Kostov | UNESP - Campus Guaratinguet4d/SP

Dra. Luciana Sgarbi Rossino | Fatec-So / CEETEPS

Dr. Luis César Fontana | UDESC — Campus Joinville/SC

Dr. Marcelo Juni Ferreira, European Spallation Source (ERIC-SUECIA)

Dr. Marco Aurélio Alvarenga Monteiro | UNESP - Campus Guaratinguetd/SP
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Dr. Marcos Dorigdo Manfrinato | Fatec-So / CEETEPS

Dra. Maria Lucia Pereira da Silva | USP - Campus Sao Paulo/SP

Dra. Maria Margareth da Silva | ITA/CTA - Sao José dos Campos/SP
Dra. Marina Fuser Pillis | [IPEN/CNEN - Campus Sao Paulo/SP

Dr. Mario Ueda | INPE - Campus Sao Jos¢ dos Campos/SP

Dr. Mauricio Antonio Algatti | UNESP - Campus Guaratinguetd/SP
Dr. Michel Felipe Lima de Araujo | UDC - Campus Foz do Iguagu/PR
Dr. Milton Eiji Kayama | UNESP - Campus Guaratingueta/SP

Dr. Mostafa Dadashbaba | Yeditepe University - Istambul/Turquia

Dra. Neidenei Gomes Ferreira | INPE - Campus Sao José dos Campos/SP

Dr. Nilson Cristino Cruz | UNESP - Campus Sorocaba/SP

Dra. Odila Floréncio | UFSCar - Campus Sorocaba

Dr. Pedro Augusto de Paula Nascente | UFSCar - Campus Sao Carlos/SP

Dr. Pedro William Moreira Junior | ITA - Sao José dos Campos/SP

Dr. Rafael Toledo | UNILA - Campus Foz do Iguacu/PR

Dra. Renata Antoun Simao | UFRJ - Campus Rio de Janeiro/RJ

Dr. Roberto Yzumi Honda | UNESP - Campus Guaratinguetd/SP

Dr. Rodrigo Savio Pessoa | ITA/CTA - Sao José dos Campos/SP

Dr. Rogério de Almeida Vieira | UNIFESP - Campus Sao Paulo/SP

Dr. Rogério Pinto Mota | UNESP - Campus Guaratinguetd/SP

Dr. Ronaldo C. Cozza | FEI - Campus Sao Bernardo do Campo/SP / Fatec-Maua
Dr. Rui de Goes Casqueira | UFRRJ - Campus Seropédica/RJ

Dra. Samantha de Fatima M. Mariano | INPE - Campus Sao José dos Campos/SP
Dra. Silvia Pierre Irazusta | Fatec-So / CEETEPS

Dr. Steven Frederick Durrant | UNESP - Campus Sorocaba/SP

COMITE ACADEMICO (ACADEMIC COMMITTEE)

Me. Ana Carla de Paula Leite Almeida | UNESP - Campus Guaratingueta/SP
Me. Ananias Alves Barbosa | UNESP - Campus Guaratinguetd/SP

Me. Bruna de Oliveira Pinto | UNESP - Campus Bauru/SP

Me. Bruno Henrique da Silva Leal | UNESP - Campus Guaratingueta/SP
Me. Cesar Augusto Antdnio Jr. | UNESP - Campus Sorocaba/SP

Me. Fernanda de Freitas Quadros | UNESP - Campus Bauru/SP

Me. Jhuliene Ellen Torrento | UNESP - Campus Bauru/SP

Dr. Jonas Frank Reis | UNESP - Campus Guaratingueta/SP

Me. Kléber Alexandre Petroski | UNESP - Campus Guaratinguetd/SP
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Me. Luis Felipe Barbosa Marques | UNESP - Campus Guaratinguetad/SP
Dr. Pedro Akira Bazaglia Kuroda | UNESP - Campus Bauru/SP

Dr. Rafael Parra Ribeiro | UNESP - Campus Sorocaba/SP

Me. Rafael Resende Lucas | UNESP - Campus Guaratinguetad/SP
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CBRAVIC

Thayna Fernandes Tavares | UNESP - Campus Guaratingueta/SP
Me. Thiago de Sousa Pereira | UNESP - Campus Bauru/SP
Tuane Stephania Reis dos Santos | UNESP - Campus Guaratingueta/SP
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SOCIEDADE BRASILEIRA DE VACUO
(BRAZILIAN VACUUM SOCIETY)

BIENIO 2023-2025 (BIENNIUM 2023-2025)

DIRETORIA EXECUTIVA

Presidente: Nazir Monteiro dos Santos (FATEC)

1° Vice Presidente: Luis Cesar Fontana (UDESC)

2° Vice Presidente: Maria Lucia Pereira da Silva (USP/FATEC)
1° Diretor Secretario: Carlos Roberto Grandini (UNESP)

2° Diretor Secretario: Francisco Tadeu Degasperi (FATEC)

1° Diretor Tesoureiro: Rogério Pinto Mota (UNESP)

2° Diretor Tesoureiro: Antonio Renato Bigansolli (UFRRJ)
Diretor Cientifico: Luciana Sgarbi Rossino (FATEC)

Diretor Cultural: Julio César Sagas (UDESC)

CONSELHO DELIBERATIVO
A) Socios Efetivos e/ou Honorarios

1. Alvaro José Damiao (IEAv)

2. Mario Ueda (INPE)

3. Elidiane Cipriano Rangel (UNESP)

4. Erica Freire Antunes (INPE)

SUPLENTES:

1.Marcelo Azevedo (Agilent) 2.Marcelo Juni Ferreira (ESS ERIC)

B) Sécios Coletivos e/ou Mantenedores

1. Avaco 2. INPE 3. Agilent 4. Antoon Paar
SUPLENTE: IEAv

CONSELHO FISCAL

1. Angelo Luiz Gobbi (LNNano)

2. Mauricio Algatti (UNESP)

3. Luciano Rugério da Silva (Inert Solution)

SUPLENTES:

1. Carlos Fonzar Pintao (UNESP) 2. Rogério Gelamo (UFTM)
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PROGRAMACAO DAS PALESTRAS E APRESENTACAO DE POSTERES

CONFERENCE’S TIMETABLE

Minicourses:
. . Plenary talk #5
1.“Plasma for the Registration PhD erz,chael L.
treatment and Myers-Ward
deposition of materials”
Minicourse: Unesp C?mpus de
Guaratingueta. Opening Ceremony Plenary talk #6 Vacuum Metrology
“Introduction to PhD Diana Grondona
. 2.“Active Learning: A
Vacuum Science and .
Technology” thought-provoking
approach” Plenary talk #1 Refreashment break
Faculdade de Unesp Campus de PhD Katsuyuki Fukutani (10:10/10:20)
Tecnologia de Sao Guaratinguetd.
Paulo - FATECY/SP - Refreashment break Refreashment break
3. “Introduction to
CEETEPS .
Vacuum Science and
Technology” Plenary talk #2 Plenary talk #9
Dr. Durval Rodrigues Dr. Paulo Noronha
Faculdade de Tecnologia JUnior Lisboa-Filho
de Sdo Paulo -
FATEC/SP - CEETEPS
Oral contribution #1 Vacuum in Industry Oral contribution #5
Prof. Konstantin Prof*. Elidiane
Georgiev Kostov Cipriano Rangel
Oral contribution #2 Oral contributign #6
P Prof. Clodomiro
Prof. Luis César Fontana .
Alves Junior
Lunch Lunch Lunch
Plenary talk #3 Plenary talk #7 Plenary talk #10
PhD Jean-Michel Dr. Carlos Roberto Dr. Alvaro José
Pouvesle Grandini Damido
Minicourses:
1. “Introduction to Plenary talk #4 Plenary talk #8
Minicourse: Microfluidics: Theory Dr. Marcelo Juni Dr. Waldemar A.A.
. and Practice” Ferreira Macedo
“Introduction to Unesp C'ampus'de
metrology and o0/ 5r00) Refreashment break
uncertainty (14 00) Refreashment break elreashment bre .
calculation” Poster Session #2
2. “Introduction to
Faculdade de rarefied gas dynamics: Oral con.tribution #3?
Tecnologia de S#o Thel(?ry t:md Prof*. Cristiane Yumi
Paulo-FATEC/SP— | PR IARE o Koga lto
CEETEPS Oral contribution #4
Faculdade de Tecnologia . Dr. Pedro Augusto Refreashment break
de Sao Paulo - Poster Session #1 Nascente (16:20/16:40)
FATEC/SP — CEETEPS
(13:30/17:30)
Annual Meeting of
the Brazilian Vacuum Closing and awards
Society
Minicourse: Minicourse:
“Modeling and 1. “Introduction to
calculation of vacuum vacuum metrology”
systems”
Faculdade de Tecnologia Conference Dinner
Faculdade de de Sao Paulo -
Tecnologia de Sao FATEC/SP - CEETEPS
Paulo - FATEC/SP — (19:00/22:00)
CEETEPS
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PROGRAMACAO COMPLETA

Minicurso: Introdugéo a Ciéncia e Tecnologia do Vacuo

Instrutores:
Dr. Francisco Tadeu Degasperi | Fatec-SP / CEETEPS
Dr. Marcelo Juni Ferreira, European Spallation Source (ERIC-Suécia)

Local: Faculdade de Tecnologia de Sao Paulo - FATEC/SP - CEETEPS -Avenida Tiradentes, 615. Bairro do
Bom Retiro, Sdo Paulo

Minicurso: Introdugdo a metrologia e calculo de incertezas

Instrutores:
Me. Jackson da Silva Oliveira
Dr. Luciano do Nascimento Batista

Local: Faculdade de Tecnologia de Sao Paulo - FATEC/SP - CEETEPS -Avenida Tiradentes, 615. Bairro do
Bom Retiro, Sdo Paulo

Minicurso: Modelagem e céalculo de sistemas de vacuo

Instrutores:
Dr. Francisco Tadeu Degasperi | Fatec-SP / CEETEPS
Dr. Nilberto H. Medina — Instituto de Fisica da USP

Local: Faculdade de Tecnologia de Sao Paulo - FATEC/SP - CEETEPS -Avenida Tiradentes, 615. Bairro do
Bom Retiro, Sdo Paulo

Minicurso: Plasma para o tratamento e deposi¢do de materiais

Instrutores:

Dr. Felipe Vicente de Paula Kodaira
Dr. Fellype do Nascimento

Me. Rafael Resende Lucas

Local: Sala 8 do bloco 6, Unesp Campus de Guaratingueta, Guaratingueta/SP

Minicurso: Aprendizagem Ativa: Uma abordagem que faz pensar

Instrutores:
Dr. Alvaro José Damido

Local: Anfiteatro Inovee, Faculdade de Engenharia e Ciéncia - Campus deGuaratingueta

Minicurso: Introdugéo a Ciéncia e Tecnologia do Vacuo

Instrutores:
Dr. Francisco Tadeu Degasperi | Fatec-SP / CEETEPS
Dr. Marcelo Juni Ferreira, European Spallation Source (ERIC-Suécia)

Local: Faculdade de Tecnologia de Sdo Paulo - FATEC/SP - CEETEPS -Avenida Tiradentes, 615. Bairro do Bom
Retiro, Sao Paulo

Minicurso: Introdugdo a dindmica dos gases rarefeitos: Teoria e aplicagdesaos sistemas de vacuo

Instrutores:
Dr. Feliz Sharipov — Departamento de Fisica — UFPR

Local: Faculdade de Tecnologia de Sdo Paulo - FATEC/SP - CEETEPS -Avenida Tiradentes, 615. Bairro do Bom
Retiro, Sdo Paulo
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Minicurso: Introdugdo a Microfluidica: Teoria e Pratica

Instrutores:
Dr. Angelo Luiz Gobbi

Local: Sala 8 do bloco 6, Unesp Campus de Guaratinguetd, Guaratingueta/SP

Minicurso: Introdugédo a metrologia de vacuo

Instrutores:
Dr. Francisco Tadeu Degasperi | Fatec-SP / CEETEPSDr. Luciano do Nascimento
Batista

Local: Faculdade de Tecnologia de Sdo Paulo - FATEC/SP - CEETEPS -Avenida Tiradentes, 615. Bairro do Bom
Retiro, Sdo Paulo

Instalag@o dos stands;
Entrega de materiais relacionados ao XLIV CBrAVIC.

Registro dos participantes do XLIV CBrAVIC

Abertura

Chair: Pedro Augusto de Paula Nascente
Vice: Felipe Vicente de Paula Kodaira
Palestra 01: Hydrogen in materials toward energy applications: from storage tomaterials property tuning — PhD
Katsuyuki Fukutani — Institute of Industrial
Science, University of Tokyo

Coffee Break

Chair: Carlos Roberto Grandini
Vice: Felipe Vicente de Paula Kodaira
Palestra 02: Development of high-performance superconducting materials for practical applications — Dr. Durval
Rodrigues Jinior - Universidade de Sao Paulo - Escola de Engenharia de Lorena

Chair: Pedro Augusto de Paula Nascente
Vice: Felipe Vicente de Paula Kodaira
Apresentacio Oral 01: Prof. Konstantin Georgiev Kostov — Development ofatmospheric pressure plasma jets for large
area surface treatment

Chair: Pedro Augusto de Paula Nascente
Vice: Felipe Vicente de Paula Kodaira
Apresentacido Oral 02: Prof. Luis César Fontana — Effect of shape andasymmetry of the voltage pulse on
plasma ionization rate

Almogo

Chair: Konstantin Georgiev Kostov
Vice: Mauricio Antonio Algatti
Palestra 03: Plasma jet interactions with biological targets — PhD Jean- Michel Pouvesle - GREMI, UMR7344
CNRS/Orleans University, Universitéd’Orléans, Orléans, France

Chair: Konstantin Georgiev Kostov
Vice: Mauricio Antonio Algatti
Palestra 04: ESS Neutron Instrument Vacuum System — Dr. Marcelo JuniFerreira — European Spallation Source

Coffee Break
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SECAO POSTER 1
Chair: Carlos Roberto Grandini
Vice: Elidiane Cipriano Rangel

01

ANALYTICAL, NUMERICAL AND EXPERIMENTAL ANALYSIS OF A TUBULAR HIGH VACUUM
SYSTEM

02

ANTIMICROBIAL EFFICACY OF DENTAL POLY(METHYL METHACRYLATE) COATED WITH
AL203 BY ATOMIC LAYERDEPOSITION

03

APLICACAO DE HMDSO VIA PIID PARA MELHORIA EM JUNTAS SOLDADAS POR
RESISTENCIA ELETRICA

COMPARATIVE ANALYSIS BETWEEN PLASMA ACTIVATED WATER AND PLASMA ACTIVATED
SALINE SOLUTION

05

COMPUTATIONAL ANALYSIS OF THE HEAT DISTRIBUTIONGRADIENT IN THE PE/FIBERGLASS
STRUCTURAL LAMINATE USING ANSYS COMPOSITE PREPPOST (ACP)

06

DIAMOND-LIKE-CARBON COATINGS DOPED WITH GADOLINIUM: STUDY OF MECHANICAL
AND TRIBOLOGICAL PROPERTIES OFCOATING PRODUCED BY HIPIMS

07

DISCHARGE POWER DISSIPATED IN DEVICES WITH DOUBLE PLASMA IGNITION

08

DISTRIBUTED GENERATION USING HYDROKINETIC SUBMERGED TURBINES IN NORTHERN
BRAZILIAN RIVERS AS A SOLUTION FOREXPANDINGRENEWABLE ELECTRICITY GENERATION
AND SERVING ISOLATED COMMUNITIES

09

EFFECT OF MULTICOMPONENT OXIDE COATINGS OBTAINED BY PEO ON THE ROUGHNESS
AND WETTABILITY OF COMMERCIALLYPURE TITANIUM FOR BIOMEDICAL USE

10

EFFECT OF PLASMA NITRING ON WEAR RESISTANCE OF THE HADFIELD AUSTENITIC
MANGANESE STEEL

11

EFFECT OF SURFACE ROUGHNESS OF TI6AL4V SAMPLES ON THE FORMATION OF OXIDE
LAYERS PRODUCED BY ABIPPS PLASMA

12

EFFECT OF THE TWO-STEP ANODIZATION TIME ON THE SURFACE PROPERTIES OF
NANOPOROUS ANODIC ALUMINA

13

EXPLORING THE PHYSICAL AND CHEMICAL ATTRIBUTES OF PLASMA ACTIVATED
WATER AND ITS ANTIMICROBIAL POTENTIAL

14

FULL AUTOMATION OF VACUUM, PLASMA AND DEPOSITION SYSTEMS USING
FRIENDLY, LOW-COST AND OPEN-SOURCEHARDWARE AND SOFTWARE

15

METALLOGRAPHIC STUDY OF LOW-CARBON STEELS API5SL X70 MO AND API 5L MS

16

OPTIMIZATION OF ALUMINUM-THERMOPLASTIC COMPOSITE ADHESION THROUGH MICROARC
OXIDATION TREATMENT

17

OPTIMIZING WETTING PROPERTIES OF POLYPROPYLENE NON- WOVEN VIA ATOMIC LAYER
DEPOSITION OF TiO2

18

OVERVIEW OF BRAZILIAN NATIONAL WIND ENERGY, HIGHLIGHTING THE NORTHEAST
REGION

19

PADRONIZACAO E PROCESSO DE SOLDAGEM TIG, EM LIGA DE ALUMINIO 6063 PARA ULTRA-
ALTO VACUO DO PROJETO SIRIUS.

20

PHASE AND CHEMICAL COMPOSITION EFFECT ON THE GROWTH OF MAO COATING IN NOVEL
BIO-HEAS.

21

PHYSICAL AND CHEMICAL CHARACTERISTICS OF PLASMAACTIVATED WATER GENERATED
BY A COMBINATION OF DIELECTRIC BARRIER DISCHARGE AND GLIDING ARC
TECHNIQUES

22

PHYSICAL AND MATHEMATICAL MODELING AND MEASUREMENT OF VACUUM LEAK
DETECTION SYSTEM

23

PLASMA POWER SOURCES INFLUENCE ON CARBON NANOTUBES FUNCTIONALIZATION

24

PRODUCTION AND CHARACTERIZATION OF NOVEL ZRTINB-BASEDHIGH-ENTROPY ALLOYS
BY ARGON ARC MELTING FOR BIOMEDICAL APPLICATIONS

25

PRODUCTION OF ULTRATHIN FILMS AND NANOSTRUCTURES FROM CARBON DIOXIDE

26

PRODUCTION, CARACTERIZATION AND APLLICATION OF LOW-COST HIGH VOLTAGE
POWER SOURCE IN PLASMA ACVATEDWATER (PAW)




v"‘
0
.

CBRAVIC

0% B0 Jox
%

o
.

CONGRESSO BRASILEIRO DE APLICAGOES DE VACUO
NA INDUSTRIA E CIENCIA

Campos do Jorddo - SP| 25 - 29 de Novembro de 2023

27

PROMOTING MAKER AND STEAM EDUCATION ON VACUUM:EVALUATION OF COMPLEXMIDIA
FOR HEARING AND DEAF STUDENTS IN AN INCLUSIVE AND MULTIMEDIA APPROACH

28

RECOVERING OF A VACUUM SYSTEM USED IN PLASMA TREATMENT

29

RESPOSTA ESPECTRAL DE DRONE UTILIZANDO ESPECTRORADIOMETRO EEMISSAODE INFRA
VERMELHO PROXIMO

30

ROTATIONAL TEMPERATURES OF N2 MOLECULES PRODUCED BYCOLD PLASMA JETS INSIDE
MONTGOMERY TUBES

31

SIMULACAO DE PERDA DE REFLEXAO DE MATERIAIS ABSORVEDORES DE RADIACAO
ELETROMAGNETICA

32

SIMULATION AND INVESTIGATION OF THE THICKNESS OF CARBONYL-IRON MATERIALS IN
THE KU BAND

33

SIMULATION OF PLASMA GENERATION IN A CATHODIC CAGESYSTEM

34

SINTESE E ESTUDO DA ATIVIDADE ANTIMICROBIANA DA MOF DECOBALTO

35

SOUND WAVE PROPAGATION IN WET STEAM

36

STRUCTURAL ANALYSIS OF HEO-BASED COATING ON TI-6AL-4V ALLOY PRODUCED BY PEO
FOR POTENTIAL BIOMEDICALAPPLICATION

37

STUDY OF HYBRID TIO2-WOX THIN FILMS DEPOSITED VIA CO-SPUTTERING: EVALUATION
OF THE PHOTOCATALYTIC ACTIVITY

38

STUDY OF LOW-POWER DIELECTRIC BARRIER DISCHARGE AT ATMOSPHERIC PRESSURE
AND CYTOTOXICITY TEST ANDANTIMICROBIAL ACTIVITY

39

STUDY OF NON-LINEAR OPTICAL PROPERTIES USING THE Z SCAN TECHNIQUE OF QDs
NANOFLUIDS OBTAINED BY GREEN SYNTHESIS

40

COMPARATIVE STUDY OF POLYMERIC STRUCTURES OBTAINED BY FDM ADDITIVE
MANUFACTURING FOR BIOMEDICALAPPLICATIONS

41

STUDY OF THE EFFECT OF GAS FLOW VARIATION ON THE WEAR
RESISTANCE OF PLASMA NITRIDED ASTM F138 STAINLESS STEEL

42

STUDY OF THE ELECTRICAL PROPERTIES OF POLY-O-METHOXYANILINE (POMA) FOR
APPLICATIONS IN ELECTRONIC DEVICES

43

STUDY OF THE INFLUENCE OF DC POWER ON THE PROPERTIES OF WO3 FILM GROWN BY
MAGNETRON SPUTTERING

STUDY OF THE INFLUENCE OF 02 FLOW VARIATION ON THE DEPOSITION OF WO3
FILMS BY THE MAGNETRON SPUTTERING TECHNIQUE

45

STUDY OF THE PHYSICOCHEMICAL PROPERTIES OF BACTERIAL NANOCELLULOSE
POLYMERIC FILMS PRODUCED FROM PHYTO THERAPEUTIC AGENTS.

46

STUDY OF THE PROPERTIES OF DLC THIN FILMS DEPOSITED IN TI- 6AL-4V BY THE PII&D
TECHNIQUE INSIDE TITANIUM TUBES OFDIFFERENT DIMENSIONS

47

SURFACE FUNCTIONALIZATION OF TIISZRISMO ALLOY - INCORPORATION OF
NANOPARTICLES

48

TEMPORAL EVOLUTION OF SPATIAL DISTRIBUTION OF HYDROGEN AT TCABR-UPGRADE

49

THERMAL PLASMA APPLICATION FOR METHANE REFORMING

50

THERMAL STUDY OF Fe304 MAGNETIC NANOFLUIDS USING TWO PHOTOTHERMAL
TECHNIQUES FOR BIOMEDICAL APPLICATIONS

51

THERMAL TREATMENT OF DAIRY SLUDGE BY DC-TRANSFERRED ARC PLASMA DISCHARGE

52

TIME-RESOLVED DETECTION OF DIFFERENT SPECIES IN A CONICAL APPJ BY AN ICCD CAMERA

53

TITANIUM-TANTALUM ALLOYS OBTAINED BY LASER DEPOSITION FOR BIOMEDICAL
APPLICATIONS

54

TRATAMENTO DE AMOSTRAS POLIMERICAS COM UM JATO DE PLASMA CONICO EM
PRESSAO ATMOSFERICA

55

TREATMENT OF COMMERCIAL FABRIC WITH A CONICAL-SHAPED ATMOSPHERIC PRESSURE
PLASMA JET

56

TRIBOLOGICAL BEHAVIOR OF BORON DOPED DLC FILM GROWN VIA PULSED PECVD
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57 TRIBOLOGICAL BEHAVIOR OF THE HYBRID NANOSTRUCTURE OF CNTS AND DLC FILM
OBTAINED BY PECVD

53 TRIBOLOGICAL STUDY OF AISI 304 NITROCEMENTED STEEL WITH DIFFERENT PERCENTAGES
OF METHANE

59 UNDERSTANDING THE INTERACTION OF PLASMA JETS WITH THE HUMAN BODY FOR
MEDICAL APPLICATIONS

61 USE OF HIGH-ENERGY BALL MILLING AND POROSITY CONTROL IN THE DEVELOPMENT OF
ALLOYS OF THE MG-ZN SYSTEM AIMINGBIOMEDICAL APPLICATIONS

62 USING FOG COMPUTING: PROPOSING A PROBLEM-SOLVING ROADMAP FOR INDUSTRY 4.0 AND
VACUUM TECHNOLOGY

63 VACUUM COMPONENTS OBTAINED BY 3D PRINTING USING BIODEGRADABLE PLASTIC

64 VACUUM PRESSURE METROLOGY BY THE STATIC EXPANSIONMETHOD - MORE RESULTS

65 ZINC OXIDE FILM ON GLASS SUBSTRATES BY MEANS OF PLASMA IMMERSION ION
IMPLANTATION AND DEPOSITION

Chair: Luis César Fontana
Vice: Pedro Augusto de Paula Nascente
Palestra 05: Epitaxial graphene: properties and applications for the us navy
— PhD Rachael L. Myers-Ward — U.S. Naval Research Laboratory, USA

Chair: Luis César Fontana
Vice: Pedro Augusto de Paula Nascente
Palestra 06: Trielectrode non-thermal plasma sources for gas and water remediation — PhD Diana Grondona —
Universidad de Buenos Aires, Argentina

Coffee Break

VACUO NA INDUSTRIA
Chair: Luciana S. Rossino

Vice: Francisco T. Degasperi

Abertura — Francisco T. Degasperi e Luciana S. Rossino (10:20 — 10:25)

Caracteristicas gerais dos sistemas de vacuo industriais. Achim Lessel — Busch do Brasil Ltda. (10:25 — 10:50)

Detecgdo de vazamentos em sistemas de vacuo industrias. Fernando Zappelline — Ahestest Ltda. (10:50 — 11:15)

Sistemas de vacuo com vapor de 4gua ou com vapores de solventes. Luis Almeida — Edwards Vacuo Ltda. (11:15 — 11:40)

Bombas de pré-vacuo secas para processos industriais. Luciano Camacho — Leybold Vacuo Ltda. (11:40 — 12:05)

Bombas turbomoleculares nas aplicagdes industriais. Rafael Shiguematsu Amaral — Avaco Ltda. (12:05 — 12:30)

Bombas Difusoras: Ha como substitui-las? Marcelo Azevedo — Agilent Vacuo Ltda. (12:30 — 12:50)

Fechamento Vacuo na Industria. Francisco Tadeu Degasperi e Luciana Sgarbi Rossini. (12:50)

Almogo

Chair: Nazir Monteiro dos Santos
Vice: Paulo Noronha
Palestra 07: Ti-10Mo-Mn system alloys for Biomedical — Dr. Carlos Roberto Grandini - UNESP/FC/Bauru, Brasil

Chair: Rogério Pinto Mota
Vice: Paulo Noronha
Palestra 08: Interfacial effects in Fe-based layered magnetic nanostructures: depth-resolved investigations — Dr. Waldemar
A.A. Macedo — Centro deDesenvolvimento da Tecnologia Nuclear, Brasil

Coffee Break

Chair: Nazir Monteiro dos Santos
Vice: Paulo Noronha
Apresenta¢io Oral 03: Prof*. Cristiane Yumi Koga Ito - Helium cold plasma forthe treatment of oral lesions in rats
undergoing chemotherapy

Chair: Nazir Monteiro dos Santos
Vice: Paulo Noronha
Apresentacio Oral 04: Dr. Pedro Augusto Nascente — AISI 316LSTAINLESS STEEL COATED WITH TI-NB-ZR
TERNARAY ALLOYS
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Jantar de Confraternizagdo

METROLOGIA DE VACUO
Chair: Francisco T. Degasperi

Vice: Marcelo Juni / Rogério Pinto Mota

Abertura — Francisco Tadeu Degasperi e Luciano do Nascimento Batista.
(08:30 — 08:35)

Metrologia: Ciéncia, tecnologia e servigos. Jackson da Silva Oliveira —
LAPRE-INMETRO. (08:35 — 09:05)

A necessidade da metrologia de vacuo na industria e na ciéncia. Luciano do
Nascimento Batista — LAPRE-INMETRO. (09:05 — 09:35)

Servigos de metrologia em geral e metrologia de vacuo. Hugo Alexandre Garrido
Aguiar — Empresa Centro Tecnologico de Metrologia - CTM. (09:35 — 10:05)

Oficina de Metrologia de Vacuo no Laboratorio de Tecnologia do Vacuo — LTV da FATEC-SP. Francisco Tadeu Degasperi
— FATEC-SP — CEETEPS e RodrigoArakawa — ETEC Professor Horacio Augusto da Silveira — CEETEPS. (10:05 —

10:35)

Construgao de sistemas de vacuo. Fernando Arroyo - Empresa FCA Usinagem.
(10:35 - 11:00)

Fechamento da Metrologia de Vacuo. Francisco Tadeu Degasperi e Luciano

do Nascimento Batista. (11:00)

Coffee Break

Chair: Nilson Cristino da Cruz

Vice: William Chiappim Junior
Palestra 09: Biological Surface Science: A Review — Dr. Paulo NoronhaLisboa-Filho — Sdo Paulo University,
Bauru, SP, Brazil

Chair: Nilson Cristino da Cruz
Vice: William Chiappim Janior
Apresentacio Oral 05: Prof*. Elidiane Cipriano Rangel — Properties of N95 respirators exposed to O2/SF6 desinfection

plasma

Chair: Nilson Cristino da Cruz
Vice: William Chiappim Junior
Apresentagio Oral 06: Prof. Clodomiro Alves Junior — Growth of salt flowerin plasma-activated hypersaline water

Almogo

Chair: Elidiane Cipriano Rangel
Vice: Teofilo Miguel de Souza

Palestra 10: Infrared Camera Calibration by ISO 12233 — Dr. Alvaro JoséDamido — Instituto de Estudos Avangados,
CTA, Brazil
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SECAO POSTER 2
Chair: Elidiane Cipriano Rangel
Vice: Teéfilo Miguel de Souza

01

3D PRINTING FOR PRESSURE SENSOR PACKAGING

02

A COMBINED RAMAN, X-RAY AND FOURIER TRANSFORM
INFRARED FOR INVESTIGATING THE COBALT OXIDE FILMS BYREACTIVE SPUTTERING

03

A WORLDWIDE PERSPECTIVE ON HYDROGEN PRODUCTION RESEARCH

AISI 316L STAINLESS STEEL COATED WITH TI-NB-ZR TERNARAY
ALLOYS

05

ANALYSIS OF LIGNOCELLULOSIC BIOMASS GASIFICATION INSUPERCRITICAL WATER:
EXPLORING KEY PARAMETERS AND PROCESS OPTIMIZATION STRATEGIES

06

ANTIMICROBIAL ACTIVITY EVALUATION OF BINARY AND TERNARY TITANIUM ALLOY

07

ANTIMICROBIAL EFFICACY ON ENTEROCOCCUS FAECALIS OF PLASMA-ACTIVATED
WATER PRODUCED BY DIELECTRIC BARRIERDISCHARGE

08

APATITE FORMATION ON ALKALI-TREATED TI-7.5MO ALLOY AFTER TIO2 NANOTUBES
GROWTH

09

APPLICATION OF ATMOSPHERIC PRESSURE PLASMAS ON WATER DECONTAMINATION
AND DEPOLLUTION

10

ARC-MELTING PROCESS APPLIED TO PRODUCE NOVEL TITANIUM- BASED MATRIX
COMPOSITES FOR BIOMEDICAL APPLICATIONS

11

AUTOMATED LASER CLADDING PROCESSING FOR OF CARBON FILMS DEPOSITION
FOR TBC CLAD-COUPLER

12

BIFURCATION FROM HOMOCLINIC TO HETEROCLINIC TOPOLOGY IN TOKAMAK
DISCHARGES

13

BIOCOMPATIBILIDADE DE NOVAS LIGAS A BASE DE TITANIO VISANDO APLICACOES
BIOMEDICAS

14

BIOFILM INACTIVATION OF CANDIDA PARAPSILOSIS AND CANDIDA ALBICANS BY ARGON
/ AIR PLASMA

15

BIOFUNCTIONAL COATING OF STAINLESS STEEL SURFACES WITH CARVACROL- AND
EUGENOL-DERIVED FILM USING DIELECTRIC BARRIER DISCHARGE PLASMA: AIMING FOR
SUPPRESSION OF BIOFILM FORMATION AND CORROSION PROTECTION

16

CARACTERIZACAO DA LIGA TI-20MO-15ZR-4,5CU VISANDO USO EM BIOMATERIAIS

17

CARACTERIZATION OF MONOCRYSTALLINE GRAPHITE FILM DEPOSITED BY PIII&D INSIDE
TITANIUM ALLOY TUBE

18

CERIUM OXIDE NANOPARTICLE DEPOSITION ON PLA SCAFFOLDS USING HIGH-
VOLTAGE MODIFIED ELECTROPHORESIS

19

CHARACTERIZATION AND  PLASMA  SURFACE TREATMENT  OF PHEROMONE-
RELEASING SEPTA IN AGRICULTURE

20

STUDY OF PROCEDURES FOR 3D PRINTING OF POLYMERIC STRUCTURES AIMING
BIOMEDICAL APPLICATIONS

21

COMPARATIVE WEAR BEHAVIOR OF DLC, DLCN AND DLC-SI FILM DEPOSITED BY PECVD
ON AISI 321 STAINLESS STEEL

22

COMPARISON OF THE ECOTOXICITY OF CARBON NANOTUBES OBTAINED BY CVD
AND PECVD

23

CONSTRUCTION AND VALIDATION TESTING OF A PLANETARY ROTATING SAMPLE
HOLDER FOR THIN FILM DEPOSITION BY
MAGNETRON SPUTTERING

24

CVD DIAMOND FILMS DEPOSITED ON INTRINSIC AND BORON- DOPED SILICON
WAFER WITH CRYSTAL ORIENTATION (100) AND(111)

25

DENSIFICATION OF PLASMA DEPOSITED SIOX BY LOW ENERGY CHEMICAL REACTIONS

26

DEPOSITION OF GRAPHENE OXIDE ON METALLIC SUBSTRATE VIA CLASSICAL AND
MODIFIED ELECTROPHORETIC DEPOSITION
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27

DESENVOLVIMENTO DE UMA INTERFACE EM PYTHON PARASIMULACAO DE MATERIAIS
EM MULTICAMADAS PARA CONTROLE DE INTERFERENCIA ELETROMAGNETICA

28

DESIGN OF A VACUUM CHAMBER FOR FILM DEPOSITION BY MAGNETRON
SPUTTERING

29

DETECTION BY RAMAN 2D SPECTROSCOPY OF MWCNT INGESTION BY EARTHWORMS
LIVING IN CONTAMINATED SOIL

30

DETERMINACAO DA VELOCIDADE DE DEPOSICAO DO FILME DE DIAMANTE CVD POR
PESAGEM

31

DEVELOPMENT OF A HYBRID ADDITIVE MANUFACTURING AND PLASMA JET
EQUIPMENT FOR PLA SCAFFOLD CONSTRUCTION

32

DEVELOPMENT OF SODIUM AND HYDROGEN  TITANATES FOR BIOCIDAL
APPLICATIONS

33

EFFECT OF THERMOMECHANICAL TREATMENTS ON THE STRUCTURE,
MICROSTRUCTURE AND SELECTED MECHANICAL PROPERTIES OF TI-25TA-XNB SYSTEM
ALLOYS, AIMING ATBIOMEDICAL APPLICATIONS

34

EFFECT OF ULTRASOUND ON BENTONITE CLAY SURFACES.

35

ENHANCED HIPS WITH DLC SURFACE TREATMENT BY PLASMA

36

EVALUATION OF ANTITUMORAL EFFECTS OF RINGER LACTATESOLUTION TREATED
WITH PLASMA AT ATMOSPHERIC PRESSURE ON THEMIGRATION AND PROLIFERATION OF
MURINE MELANOMA

CELLS (B16F10) IN VITRO

37

EVALUATION OF THE ANTIMICROBIAL EFFECT OF WATER ACTIVATED PLASMA ON
AMNIOTIC MEMBRANE CONTAMINATED BY ESCHERICHIA COLI AND STAPHYLOCOCCUS
AUREUS

38

EVALUATION OF THE CORROSION BEHAVIOR OF BETA-PAHSED TITANIUM ALLOYS
AFTER EQUAL CHANNEL ANGULAR PRESSING

39

EVALUATION OF THE INFLUENCE OF PLASMA TREATMENT ON POLYURETHANE ON
THE SORPTION OF S500 DIESEL OIL

40

EVALUATION OF THE MODIFICATION OF THE SURFACE OF NIOBIUM BY THE
PROCESS OF OXIDATION BY ELECTROLYTICPLASMA

41

EVALUATION OF THE RELATIONSHIP BETWEEN ROUGHNESS AND WETTING OF
DIFFERENT IMPLANTS SURFACES.

42

STUDY OF PROCEDURES FOR 3D PRINTING OF POLYMERIC STRUCTURES AIMING
BIOMEDICAL APPLICATIONS

43

EXPLORING PHYSICOCHEMICAL PROPERTIES OF BACTERIAL NANOCELLULOSE
POLYMERIC FILMS DERIVED FROM ORGANIC RESIDUES

COMPARISON OF THE ECOTOXICITY OF CARBON NANOTUBES OBTAINED BY CVD
AND PECVD

45

CONSTRUCTION AND VALIDATION TESTING OF A PLANETARY ROTATING SAMPLE
HOLDER FOR THIN FILM DEPOSITION BY MAGNETRON SPUTTERING

46

EXTRACTION OF LIGNIN FROM CORNCOB USING DEEP EUTECTIC SOLVENTS

47

DENSIFICATION OF PLASMA DEPOSITED SIOX BY LOW ENERGY CHEMICAL REACTIONS

48

FLUID SIMULATION OF GLOW DISCHARGES GENERATED BY BIPOLAR PULSED POWER
SUPPLIES

49

THERMAL PLASMA APPLICATION FOR METHANE REFORMING

50

FUNCTIONALIZED MULTI-WALLED CARBON NANOTUBES
POTENCIALIZE EFFECT OF PHOTODYNAMIC THERAPY OF MURINE MELANOMA IN 2D AND
3D CULTURE.

51

THERMAL TREATMENT OF DAIRY SLUDGE BY DC-TRANSFERRED ARC PLASMA
DISCHARGE

52

TIME-RESOLVED DETECTION OF DIFFERENT SPECIES IN A CONICAL APPJ BY AN ICCD
CAMERA

53

GROWTH OF BORON-DOPED DLC FILMS ON DIFFERENT SUBSTRATES

54

TRATAMENTO DE AMOSTRAS POLIMERICAS COM UM JATO DE PLASMA CONICO EM
PRESSAO ATMOSFERICA
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55

HYPERSONIC HEAT FLUX EVALUATION FOR SHAPE MEMORY ALLOY THERMO
MECHANICAL CHARACTERIZATION

56

TRIBOLOGICAL BEHAVIOR OF BORON DOPED DLC FILM GROWN VIA PULSED PECVD

57

HYPERSONIC PLASMA SETUP FOR OXIDATION TESTING OF ULTRA- HIGH TEMPERATURE
CERAMIC COMPOSITES

58

TRIBOLOGICAL STUDY OF AISI 304 NITROCEMENTED STEEL WITH DIFFERENT
PERCENTAGES OF METHANE

59

IMPACTS OF THE PRESENCE OF COMMERCIAL MWCNT ON THE TERRESTRIAL
ECOSYSTEM

61

USE OF HIGH-ENERGY BALL MILLING AND POROSITY CONTROL IN THE DEVELOPMENT
OF ALLOYS OF THE MG-ZN SYSTEM AIMINGBIOMEDICAL APPLICATIONS

62

INFLUENCE OF THE ABRASIVE WEAR MODES ON THE VOLUME OF WEAR OF THIN FILMS

63

VACUUM COMPONENTS OBTAINED BY 3D PRINTING USING BIODEGRADABLE
PLASTIC

64

INTERACTION OF OXYGEN PLASMA ACTIVATED WATER WITH CALCITE

Coffee Break

Encerramento ¢ Premiagoes
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HYDROGEN IN MATERIALS TOWARD ENERGY APPLICATIONS: FROM STORAGE TO
MATERIALS PROPERTY TUNING

Katsuyuki Fukutani

!Institute of Industrial Science, University of Tokyo, Japan
Advanced Science Research Center, Japan Atomic Energy Agency

Hydrogen is most abundant in the universe and a ubiquitous element in our society. Whereas hydrogen
can be stored in hydrogen-absorbing metals as a clean energy carrier that does not release carbon dioxide,
materials properties are potentially controlled by doping hydrogen in materials as demonstrated for high-
temperature superconductivity and H-induced metal insulator transition. As hydrogen absorption occurs at
materials surfaces, interaction of hydrogen with surfaces and diffusion of hydrogen across surfaces are of
particular importance and interest. In this presentation, I report our studies on hydrogen absorption in metals
andmetal oxides by in-situ observation with nuclear reaction analysis, which allows us to quantitatively measure
the H depth distribution and H location in materials [1].

Palladium is a typical H-absorbing metal. We demonstrate the hydrogen diffusion across the Pd surface
can be controlled by molecular cap and surface structural changes [2]. Furthermore, the H absorption is
considerably enhanced by alloying the Pd surface with a small amount of Au, which is caused by a reduced
penetration barrier due to destabilization of the surface adsorption [3]. At low temperature, on the other hand,
theH diffusion is expected to undergo a crossover from a classical thermal regime to a quantum regime. By
measuringthe temperature dependence of the H hopping rate, we reveal the quantum tunneling dominates the H
diffusion atlow temperature [4].

Metal oxides exhibit fascinating functionalities including electronic, optical and catalytic properties.
Wedemonstrate the effects of hydrogen on the electronic properties of TiO, surfaces (rutile and anatase). While
atomic hydrogen adsorbs on TiO; surfaces, low-energy ion irradiation allows heavy H doping [5]. As observed
by photoemission spectroscopy and transport measurements, it is shown hydrogen acts as an electron donor for
rutile and anatase TiO, forming small and large polarons, respectively [5]. In contrast to TiO», rare-earth nickelates
with a perovskite structure absorb substantial amounts of hydrogen upon atomic H dosage. Along with the
hydrogen incorporation, the resistance of the film was substantially increased indicating hydrogen-induced
metal-insulator transition (MIT). We discuss the mechanism of MIT based on the relation between the resistance
and Hconcentration [6].

References
[1] M. Wilde and K. Fukutani, Surf. Sci. Rep. 69 (2014) 196; T. Ozawa et al., submitted.
[2] K. Fukutani et al, Catal. Lett. 152, 1583 (2022); S. Ogura et al., J. Phys. Chem. C 117 (2013) 9366; J.
Phys.Chem. C 120 (2016) 11481; J. Phys. Chem. C 121 (2017) 3373.
[3] K. Namba et al., PNAS 115, 7896 (2018).
[4] T. Ozawa et al., submitted.
[5] Y. Ohashi et al., J. Phys. Chem. C 123, 10319 (2019); N. Nagatsuka et al., J. Chem. Phys. 152, 074708
(2020);Phys. Rev. B 105, 045424 (2022); Y. Yamashita et al., Phys. Rev. B 104, L041111 (2021).
[6] L. Matsuzawa et al. Phys Rev Materials 7, 085003 (2023).
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ANTIBACTERIAL AND BIOMIMETIC STRATEGIES APPLIED FOR COATINGS ON STABLE AND
BIODEGRADABLE BIOMEDICAL IMPLANTS

Julietta V. Rau*

Instituto di Struttura della Materia, Consiglio Nazionale delle Ricerche (ISM-
CNR),Via del Fosso del Cavaliere, 100 - 00133 Rome, Italy

In the next future, a significant increase of biomedical implants demand is prognosed due to rising of life
expectancy. Nowadays, the main requests for implants are their good osteointegration, long term stability, and
antimicrobial surface able to fight against infections. For these purposes, metallic implants are coated with
biomimetic functional ceramic biomaterials substantially improving metal properties: creating a suitable bone-
material interface, and, as a result, leading to a better integration into the surrounding bone tissue. Recent results
obtained for biomaterials possessing multiple functional properties designed as coatings on titanium and on
biodegradable metal alloy implants will be reported. In the case of Mg and Zn biodegradable alloy implants, the
focus point is the control of their degradation rate and their bioactivity characteristics. The developed coating
materials are mainly composed of multi-substituted biomimetic calcium phosphates and bioactive glass materials,
containing trace ions with therapeutic functions, triggering the natural tissue response.

A crucial aspect of biomedical implants is the development of their antimicrobial characteristics — a challenging
issue for a sustainable medical practice avoiding massive use of antibiotics. In this work, the synthesis of
antimicrobial materials and the development of antimicrobial surfaces was carried out and their comprehensive
characterization was performed. Their structural, morphological, and mechanical features, wetting contact angle,
surface topography, and behaviour in model media will be reported. The results obtained for ion doped calcium
phosphate bioceramics will be demonstrated. Such materials possess a broad range of specific functional
properties, from antibacterial to magnetic ones. In vitro bioactivity, cell and microbiology tests data focused on
material-cell interactions will be reported.

Nanostructured antimicrobial biomimetic materials developed in this work are promising for tissue replacement
and regeneration, ensuring required structural, chemical, morphological and mechanical characteristics and
improving performances of medical implant devices.

* Corresponding author: giulietta.rau@artov.ism.cnr.it
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PLASMA JET INTERACTIONS WITH BIOLOGICAL TARGETS
Jean-Michel Pouvesle, Augusto Stancampiano, Eric Robert

'GREMI, UMR7344 CNRS/Orleans University, Université d’Orléans, Orléans, France

The two last decades have seen an impressive increase of the research dedicated to applications of low
temperature atmopheric pressure plasmas, especially in biology and medicine related domains. Biological
applications are also now extending to agriculture and, more recently, to cosmetic. Despite the huge number of in
vitro and in vivo experiments, there are still numerous challenges to overcome linked to the nature of the
encountered target (biological tissues and materials, organs and their direct environment, liquids) that have a direct
effect on the produced plasma itself and on the generated species, that being especially true in the case of the use
of plasma jets. The extremely strong coupling between the characteristics of the plasma and those of the target, as
already shown (e.g. ref. [1, 2]), will play a very important role in the results observed during the treatments. A
variation in the chemical or physical characteristics of the target will involve significant differences in the gas
flow, the local temperature, or the induced electric field, resulting de facto in variations in the production of the
reactive species. It also concerns the transposition of the results between the in vitro and the in vivo/in field
experiments [3] that are carried out under extremely different conditions, especially concerning the equivalent
electric circuit of the reactor / plasma / target assembly. That must therefore be taken into account in the applied
treatments and it complicates the definition of a &quot;plasma dose&quot; expected by many. Development of
Artificial Intelligence and Machine Learning can also bring new solutions in the quest of reliable routinely applied
plasmas treatments. In this talk, after a presentation of the context, we will focus on the different problems linked
to the plasma/target interaction, including treatments of tissues and liquids. We will emphasize on the fact that
plasma diagnostics must be performed in real treatment conditions and discuss the main issues, challenges and
opportunities linked to the control of the multimodal action of low temperature non-equilibrium plasmas.

References
[1] Darny T, Pouvesle JM, Fontane J, (...), Robert E 2017 PSST 26 105 001
[2] Darny T, Pouvesle JM, Puech V, (...), Robert E 2017 PSST 26 045 008
[3] Stancampiano A, Chung TH, Dozias S, (...), Robert E 2020 IEEE TRPMS 4 355
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INFRARED CAMERA CALIBRATION BY ISO 12233
Alvaro José Damido!*, Raphael Efisio da Silva ?

! Instituto Tecnolégico de Aerondutica & Instituto de Estudos Avan¢ados- ITA&IEAv-SP-Brazil
? Instituto Tecnolégico de Aerondutica — ITA-SP-Brazil

1. Introduction

Camera calibration is essential for precise image use [1]. Once calibrated, the aging and other camera
problems can be known and evaluated. ISO 12233 was applied to establish the main camera characteristics and range
[2]. A commercial UAV, DJI Phantom 2, having an adapted FLIR infrared camera, was chosen for this study, and
the Slanted Edge Method was applied. The results showed that the camera parameters were successfullyobtained, and
the camera was correctly characterized.

2. Experimental

A commercial UAV infrared camera, a FLIR Camera, and an Extended area CI Blackbody hollow plate
pattern were used (FIG 1) to establish the Spatial resolution. Initially, it was verified if the camera's Automatic Gain
Control could be disabled. As it was impossible, a hot source (70 °C) was placed in the camera's Field of View
(FOV), so a more detailed image could be registered. The AGC spreads the camera's digital levels to its limits to
enhance the contrast. Then, the camera responsivity, the Noise Equivalent Temperature Difference (NETD) and the
Modulated Transfer Function were obtained [3]. Having this data, the MRTD — Minimum Resolvable Temperature
Difference was estimated.

3. Results and Discussions

The camera responsivity was measured by obtaining the digital levels as a function of the Blackbody
temperature (Fig. 2). Good linear agreement was obtained. Then, the NETD was calculated, with some other camera
data being measured. Finally, the MRTD was calculated, and a value of 32 m was found. Latter field testsshowed that
this value was underestimated. The correct value was 35 m.
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Fig. 1. Set up used for the camera Spatial resolution Fig. 2. The camera responsivity - Temperature (°C) xDigital
measurement. Level (ND).
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EPITAXIAL GRAPHENE: PROPERTIES AND APPLICATIONS FOR THE US NAVY
Rachael L. Myers-Ward
'US Naval Research Laboratory

Since its discovery, graphene has been recognized for its exceptional physical, electronic and optical
properties. While the lack of an energy gap has limited conventional device applications, our research has focused
on its sensing abilities. Graphene is an attractive material to sense adsorbates which impact carrier concentration
and leads to measureable variations in conductivity. Here, we report on epitaxial graphene sublimated from SiC
substrates as the material of choice for sensor development, focusing on underwater, sulfur and biological sensors.
In addition, the use of graphene to grow remote epitaxial films to impact power electronics and quantum science

applications will be presented.
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TRIELECTRODE NON-THERMAL PLASMA SOURCES FOR GAS AND WATER REMEDIATION

Diana Grondona

Instituto de Fisica Interdisciplinaria y Aplicada (INFINA) (UBA-CONICET)

A very active branch in plasma physics is the development of plasma sources operated at atmospheric
pressure able to provide energetic electrons, which produce in turn highly active chemical reactive species, at
relatively low gas temperature. This is due to a large number of applications of these sources in plasma technology
and in particular for environmental challenges.

This work presents the study of trielectrode non-thermal plasma sources for water and gas treatment. The
reactors combines a dielectric barrier discharge with a remote third electrode, designed to extend the non-thermal
plasma region.

The reactor for gas treatment has a cylindrical geometry that provides a natural boundary for the gas flow,
with low impedance. In the reactor for water treatment the non-thermal plasma extends towards the third electrode
attached to a channel through which the water to be treated flows.

*Corresponding author: grondona@df.uba.ar
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REAL TIME MONITORING OF CALCIUM PHOSPHATE CEMENTS: AN INSIGHT INTO KINETICS
ANDMECHANISMS

Marco Fosca* and Julietta V. Rau

Instituto di Struttura della Materia, Consiglio Nazionale delle Ricerche (ISM-
CNR),Via del Fosso del Cavaliere, 100 - 00133 Rome, Italy

Calcium phosphates cements (CPC) have been used in the past years as second-generation biomaterial for bone-
defect repair, bone regeneration and augmentation, mainly due to their chemical composition,similar to the one
of natural bone. Besides this fundamental feature, they are also characterized by biocompatibility, injectability,
self-setting properties at physiological temperatures, and biodegradability, with tailorable dissolution rate which
depends on Ca/P ratio. Once into the physiological environment, CPC may promote osteoconduction and
osteogenesis. After injection, CPCundergo setting and hardening processes where different changes, such as phase
transformations, amorphous into crystalline transitions, primary and secondary crystallizations took place. In-
vitro, real-time monitoring of structural transformation of CPCs is performed mainly by Energy Dispersive X-Ray
Diffraction technique (EDXRD) (see Figure below) due to its ability of fast collection of diffraction patterns in a
spectroscopic fashion, providing time-resolved diffraction data. Quantitative analysis of time-resolved EDXRD
patterns allows to define characteristic time of structural changes of CPCs. Furthermore, it also allows to observe
such phenomena as the appearance and/or disappearance of transient or permanent new phase(s), which occur on
a time scale that ranges from few minutes up to several weeks. Therefore, the EDXRD technique is able to provide
insights into kinetics and mechanismsof CPC biomineralization process. Finally, complementary characterizations
by other techniques (mainly SEM and FTIR) are performed to support and confirm the EDXRD structural
outcomes.
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INTERFACIAL EFFECTS IN FE-BASED LAYERED MAGNETIC NANOSTRUCTURES:
DEPTH-RESOLVED INVESTIGATIONS

Waldemar A. A. Macedo

Centro de Desenvolvimento da Tecnologia Nuclear31270-901 Belo Horizonte, MG, Brazil

The study of layered magnetic nanostructures and interface-induced phenomena are of fundamental
relevance in physics and materials science, due to the importance for spintronics and related areas, and the
potential for new applications and disruptive technologies. For such systems, the possibility of conducting depth-
resolved measurements and accessing buried magnetic interfaces is of vital relevance but can be challenging.
This talk will address studies on the growth, structure, and magnetism of layered nanostructures (FM/AFM,
FM/NM) prepared in ultra-high vacuum, by molecular beam epitaxy or by sputtering deposition. The potential
offered by the application of isotope-selective measurements for the study of surfaces and interfaces will be
illustrated with the application of isotope-enriched (*’Fe) probe layers and conversion electron Mdssbauer
spectroscopy (CEMS) on the investigation of depth-dependent spin structures, magnetization reversal, and
interfacial interdiffusion in different Fe-based exchange-biased FM/AFM bilayers grown by sputtering
(FeCo/IrtMn, Fe/FeMn, FeCo/Mn2Au,...). For FM/NM systems, it will be discussed the influence of chemical
order on the magnetic anisotropy of epitaxialFe/Co ultrathin films grown by MBE on Cu3Au(001), and the
induced magnetization in the non- magnetic surface atoms, investigated by combining conventional surface-
sensitive techniques, X- ray magnetic circular dichroism (XMCD) measurements, and depth-resolved first-
principles calculations.
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BIOLOGICAL SURFACE SCIENCE: A REVIEW
Paulo Noronha Lisboa-Filho*

UNESP - Sdo Paulo State University, Bauru, SP, Brazil

1. Introduction

Biological Surface Science (BioSS) can be defined as an interdisciplinary field that studies the propertiesand
processes at interfaces between synthetic materials and biological environments [1]. These interfaces play a crucial
role in various scientific, medical, and technological applications, as they determine the interactions and exchanges
that occur between the biological and synthetic components.

Biointerfaces can exist at different scales, from the molecular level where proteins interact with surfaces,to
the cellular level where cells interact with biomaterials, to the macroscopic level where medical devices or implants
come into contact with tissues. The interactions at these interfaces can involve physical, chemical, and biological
processes, and they have implications for fields like biomaterials, tissue engineering, drug delivery, medical
diagnostics, and more. Understanding and engineering biointerfaces is essential for developing biocompatible
materials and devices, as well as for improving the performance and safety of medical treatments and interventions.
This contribution intends to describe the multifaceted realm of biointerfaces by delving into the intricateinteractions
that transpire between biomolecules and surfaces at varying scales, discussing results of advanced surface science
techniques, including X-ray photoelectron spectroscopy, atomic force microscopy and computational simulation,
reviewing addresses in biomaterials and medical devices.

As representative illustrations of the field, findings for titania substrates modified with chemisorbed
organophosphonates, will be discussed [2,3]. Firstly, modifications of surface properties caused by bisphosphonates’
adsorption on smooth titanium dioxide were demonstrated, where the use of a smooth substrateaims to reduce the
influence of the geometric surface area, which can increase the surface charge or even the interaction between layers
and cells. In a more complex environment, the adsorption of bisphosphonates (BPs) onTiO2, hydroxyapatite (HA),
and TiO2+HA composite surfaces were also investigated.

2. References

[1] B. Kasemo, Surface Science, 500, 656-677, (2002).

L. F. G. Dias, et al., Chemistry Select, 7, €202200286, (2022).
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ESSNEUTRON INSTRUMENT VACUUM SYSTEM
Marcelo Juni Ferreira'*, Laurence Page!
! European Spallation Source — ERIC, Technical Division, Vacuum Group, Lund, Sweden

The European Spallation Source (ESS) is a multi-disciplinary research infrastructure for neutron, based
on a 2GeV-5MW proton linear accelerator (LINAC), as a most updated version of vacuum science applied for
accelerators [1]. The goal of ESS is to be the brightest neutron facility and to enable novel science in many fields
such as biology research, environmental technologies and fundamental physics. The facility includes Super-
Conductive Radio-frequency cavities (SRF) to accelerator a proton beam to produce neutron by spallation process
on a helium-cooled tungsten wheel, possibility to host 42 neutron instruments [2]. The ESS Vacuum Group has
the overall responsibility for all technical vacuum systems used on the Accelerator, Target and Neutron Scattering
Instruments (NSS). An overview is provided of the 15 neutron beam instruments making up the initial instrument
suite of the European Spallation Source (ESS), and being made available to the neutron user community. The ESS
neutron source consists of a high-power accelerator and target station, providing a unique long-pulse time structure
of slow neutrons. The initial first 15-instrument suite covering small-angle instruments, reflectometers, imaging,
diffractometers; macromolecular crystallography, powder diffractometers, diffractometer, as well as inelastic
instruments. The vacuum conceptual design, performance and specific technical solutions of these instruments
are described.
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Fig. 1. Instrument Suite distribution layout on the experimental halls [2].
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DEVELOPMENT OF ATMOSPHERIC PRESSURE PLASMA JETS FOR LARGE AREA
SURFACETREATMENT

Konstantin G. Kostov'*, Felipe V. P. Kodaira', Thayna F. Tavares!, Luiz R. O. Hein' and Antje Quade?

'FEG — UNESP, Guaratinguetd, 12516-410, SP, Brazil
’INP — Greifswald, Greifswald, 17489, Germany

1. Introduction
Atmospheric pressure plasma jets (APPJs) are low-cost systems where electric discharge is ignited in a
noble gas that flows through a thin dielectric tube and the resulting plasma is ejected into the air. Normally, the
APPJs generate severalcm-long plasma plumes that can be easily adapted to treat irregular 3D objects and internal
surfaces of narrow tubes or cavities [1]. However, the plasma plume diameter is limited by the inner diameter of
the dielectric tube thus resulting in a modified surface with small size (typically few cm?) [2]. In this work, we
report on an APPJ terminating with a conical nozzlewith diameter of 7.0 cm.

2. Experimental

A schematic drawing of the plasma jet configuration employed in this work is shown in the Fig. 1. It
consists of a pin electrode (2.4-mm-thick Tungsten rod) centered inside a 2.5-mm-thick quartz conical funnel,
which has inner diametersof 4 mm at the straight part and 70 mm and at the funnel exit, respectively. The device
was installed vertically with the exit pointing downward. The signal from a commercial high voltage generator
was applied to the pin electrode and measured bya P6015A Tektronix voltage divider (1x1000). Beneath the
funnel was placed a grounded metal electrode (@ 155 mm) covered by a 3-mm-thick glass. The charge transferred
to the target and the discharge current were obtained by measuring the voltage drop across a serial capacitor of 10
nF or a serial resistor of 100 Q, respectively. The device was operated with Ar gas using moderate flow rates
between 1 and 5 slm. To identify the exited species produced by the plasma an Avantes spectrometer was used.
As can be seen in the Fig. 2 the entire area below the jet exit nozzle is covered by plasma, which makes the device
suitable for applications that require surface modification over larger area (tens of cm?) [3]. To confirm thislarge
polymers samples were placed under the jet conical exit and plasma treated. To assess the polymers surface
modification, we employed water contact angle (WCA) measurements and XPS analysis.

Gas Inlet

i~ |
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Fig. 1. Experimental setup. Fig. 2. Photo of the plasma jet device.

3. Results and Discussions
The proposed conical plasma jet with exit nozzle exhibited a stable operation over wide range of gas flow
rates andgap distances. Depending on the operating conditions, the device mean power and rms current can be
maximized. The plasmajet device has very simple construction, but it is able to promote a uniform surface
modification over relatively large area, which was confirmed by the WCA and XPS measurements.

4. References
[1] M. Laroussi, T. Akan, Plasma Process. Polymers 4, 777-788 (2007).
[2] O. Birer, Appl. Surf. Sci., 354, 420 (2015).
[3] T. S. M. Mui, R. P. Mota, A. Quade, L. R. H. Oliveira, K. G. Kostov, Surf. Coat. Technol., 352, 338 (2018)
Acknowledgments: Financial support from the FAPESP under grant 2019/05856-7 is acknowledged.

*Corresponding author: konstantin.kostov@unesp.br

26



CONGRESSO BRASILEIRO DE APLICACOES DE VACUO
NA INDUSTRIA E CIENCIA

GCampos do Jorddo — 5P| 25 — 20 da Novembno de 2023

EFFECT OF SHAPE AND ASYMMETRY OF THE VOLTAGE PULSE ON
PLASMA IONIZATION RATE

Luis César Fontana

Universidade do Estado de Santa Catarina UDESC

Several dc, pulsed, and radiofrequency (RF) stabilized plasma power supplies have been developed over
a wide range of frequencies and voltage waveforms. However, the influence of voltage waveform on the plasma
ionization, mainly due to the secondary electron emission from the electrodes, has not been quite explored. The
present paper will present preliminary results of plasma generation through asymmetric pulsed bipolar power
supply. Short period positive pulses, between longer negative pulses, increase greatly the secondary electron
emission from the electrodes and, consequently, the plasma ionization rate. Short pulses (with period of
nanoseconds) are obtained by the phase shift between each carrier, and the high-intensity pulses are obtained by
cascading the cell submodules in a half-bridge cascade topology, using a modular half-bridge converter
configuration. The intensity of the positive and negative pulses can be varied independently. The plasma generated
in this way is free of electric arc and can be kept stable within a broader range of operating parameters, mainly
the voltage and the working gas pressure. Some application of this technology for materials treatment are showed
in this paper.

Acknowledgements:
This work was supported by the FAPESC/CNPq [PRONEM 2020TR730] and FAPESC-UDESC PAP
2023TR000258

*Corresponding author: luis.fontana@udesc.br

27



CONGRESSO BRASILEIRO DE APLICAGOES DE VACUO
NA INDUSTRIA E CIENCIA

GCampos do Jorddo — 5P| 25 — 20 da Novembno de 2023

HELIUM COLD PLASMA FOR THE TREATMENT OF ORAL LESIONS IN RATS UNDERGOING
CHEMOTHERAPY
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GeorgievKostov?, Cristiane Yumi Koga Ito!'*
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1. Introduction

Chemotherapy for the treatment of cancer in the head-neck region shows high toxicity that results in
adverse effects, such as oral lesions. This clinical condition is responsible for significant clinical[1] and economic
negative consequences[2], increased risk of systemic fungal infections and morbidity[3]. Clinical practice
guidelines indicate palliative care for the treatment of these lesions. However, an evidence-based study highlights
that the existing therapeutic alternatives have limitations [4]. Low-temperature atmospheric pressure plasma
(LTAPP) generates reactive oxygen and nitrogen species (RONS) that have promising antifungal and anti-
inflammatory effects[5]. The objective of the study was to evaluate the application of Helium LTAPP (He-
LTAPP) jet for the treatment of oral lesions infected by Candida albicans in rats undergoing chemotherapy.

2. Experimental

Male rats (Rathus norvegicus) received a single dose of cisplatin (7 mg/kg) and 4 consecutive doses of 5-
fluorouracil, followed by inoculation of C. albicans suspension (108 cells/ml), intraorally, on days 2, 3 and 5.
After, oral lesion was induced on the side of the tongue (4th day), with the aid of a swab soaked in 50% acetic
acid. For treatment, the animals were anesthetized, and the lesions were treated with He-LTAPP jet for 5 min, at
a distance of 1.5 cm, on days 4 and 5. Control group was not exposed to LTAPP. The animals were sacrificed
after 24 and 72 h, the tongue was removed in an aseptic environment, weighed, and homogenized in saline
solution. Afterwards, an aliquot of 100 pL was plated in Sabouraud dextrose agar and incubated at 37°C for 24h.
The number of colonies was determined by the weight of the tongue (CFU/mg). The results were compared
between test and control group by the appropriate statistical tests, at the level of significance of 5%.

3. Results and Discussions
Significant reduction in fungal counts was detected in He plasma group in relation to control after 24 h
(p = 0.0101, Mann-Whitney test) (3.32 x 10°> £ 5.01 x10° and 1.68 x 10* + 4.23 x 10* CFU/ mg, respectively).
These findings demonstrate the promising application of He-LTAPP for the treatment of infected oral lesions.
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1. Introduction

Ti alloys are being extensively studied as a biomaterial, mainly B-type, because they have a low modulus
of elasticity, which avoids the "stress shielding" effect, causing loss of bone density around the implanted
material [1]. Ti has become famous for its use as a biomaterial due to its excellent combination of mechanical
strength, elastic modulus, and biocompatibility. Mo increases the material's mechanical strength and is among
the most popular elements for forming -type alloys. Mn increases corrosion resistance, decreases the modulus of
elasticity,is an essential element for the human body, has good biocompatibility, and has a low cost compared to
Mo. Giventhe good properties of the elements, a ternary system was made for study. The present study aimed
to prepare alloys of the Ti-10Mo-xMn system (x =0, 2, 4, 6, 8 wt%) and to analyze the influence of some thermal
treatmentsin the structure, microstructure, some mechanical properties, and its cytotoxic nature.

2. Experimental Part

The alloys were obtained by arc-melting and submitted to thermomechanical processes, such as
homogenization, hot-rolling, and annealing. Subsequently, they were characterized in terms of chemical,
structural, microstructural, electrochemical, mechanical, and cytotoxic aspects, with the aim of better
understanding the relationship betweenmicrostructure and properties of the alloys [2,3].

3. Results and Discussions

The alloys showed a metastable B crystalline structure, obtaining the B, a and o phases depending on the
concentration of the alloying elements and the processing conditions. Preliminary cytotoxicity tests indicated
no deleterious effects on cell viability with osteoblastic cells in all alloys [2,3].
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Fig. 1. X-ray diffractograms (a), optical microscopy (b) Fig. 2. Cellular viability (a) and cellular adhesion (b)
and scanning electron microscopy (c) for as-cast Ti- for as-cast Ti-10Mo-Mn alloys.
10Mo-Mn alloys.
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1. Introduction

In the last few years there was a growing demand for sterilization in different kinds of applications, including
dry food surfaces, medical items, body implants, drugs packages, probes and extra-planetary probes andsamples [1].
The necessity for the development of new disinfection methodologies that better attend the specific requests of each
case was thus created. Amongst the different possibilities, low pressure plasma processes rise asa promising
alternative since they allow the synergetic combination of the physical (UV-radiation, ion and electron
bombardment) and chemical (reactive species erosion) processes of conventional methodologies in a simple, clean
and environmentally correct. Owing to that, it was evaluated here the possibility of using an innovative plasma
sterilization route for disinfection of N95 commercial mask fabrics, based on O, and SF6 mixtures. Specifically, it
was investigated the effect of the proportion of SFe incorporated to O, atmosphere on the properties of the fabric
fibers, to evaluate if the tissue functionality is preserved upon the plasma exposure.

2. Experimental

Polypropylene (PP) samples from N95 masks were submitted, for 10 min, to low pressure radiofrequency
(13.56 MHz, 100 W, 9.3 Pa) plasmas established from mixtures of O, and SFs. Samples were treated in both the
grounded (upper) and driven (lower) electrodes of a capacitively coupled reactor. It was evaluated the effect of the
0, (100-0%) dilution with SF¢ (0-100%) on the chemical structure and composition, surface microstructure and
wettability of the fabric fibers. Besides the properties of the material, the cytotoxicity of the disinfected fabricwas also
accessed.

3. Results and Discussions

The pristine PP fabric, a super-hydrophilic material that fast absorbs the water droplet, presented essentially
C-H groups in the infrared spectrum and 100% of C from the energy dispersive spectroscopy, what isin good
agreement with the chemical formula of the PP (C¢H3). In this material the fibers, with an average diameterof 15 pm,
are reticulated to each other. Upon plasma exposure, there was no changes in the overall fiber morphology and
dimension. The infrared spectra also revealed the same chemical structure as the control PP, suggesting that plasma
exposure will not affect the material operationality and usability. However, contact angle,that is a surface sensitive
probe, changed after the plasma treatments. The super-hydrophilic pristine samples became hydrophobic (108-115°)
upon plasma exposure indicating F incorporation only on the surface of the fibers. The mentioned results were
obtained for the samples treated in the grounded (upper) and in the driven (lower) electrodes, showing that chemical
reactions are more prominent than the electrical configuration.

4. References

[1] FIEBRANDT, M. et al. Journal of Physics D: Applied Physics, v. 51, n. 4, p. 045401, 2018.

Acknowledgments
Authors thank to MNF laboratory of LNNano/CNPEM, FAPESP (2017/21034-1;2020/06448-7), CNPq

(48437/2018 and 47114/2018) and CAPES (1766917).

*Corresponding author: elidiane.rangel@unesp.br

30



CONGRESSO BRASILEIRO DE APLICACOES DE VACUO
NA INDUSTRIA E CIENCIA

GCampos do Jorddo — 5P| 25 — 20 da Novembno de 2023

GROWTH OF SALT FLOWER IN PLASMA-ACTIVATED HYPERSALINE WATER
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Abstract
Under condition still unknown, crystals called salt flower can be formed on the surface of seawater during
evaporation. With the aim of investigating the effect of plasma activation on the formation of these crystals, the
current study was conceived. The mechanism of growth and morphology of salt flower crystals produced through
natural evaporation was compared with those produced in plasma-activated hypersaline water. The growth
mechanisms, morphology, and microstructure of the salts obtained during the evaporation of residual solution
(hypersaline solution), initial density of 28°Be (1,23g/cm?), by a fixed thermal gradient and humidity were
studied. The size and mass of the salt flower film in plasma activated water (PAW) was higher than one obtained
in natural evaporation (NPAW). It was also observed that the coated area and the total mass of the saltflower
produced in the PAW were greater than in the NPAW. A mechanism for salt flower production was proposed
based on the generation of air bubbles as nucleation sites, with the coalescence of crystals occurring through salt
bridges.

Keywords: salt flower, crystals growth; PAW; mechanism
1. Introduction

During the process of obtaining NaCl in salt pans through the evaporation of seawater, crystal growth on
the water's surface is observed under specific conditions of temperature, humidity, and winds [1]. These crystals are
called 'flower of salt' and possess a high added value due to their purity, extreme whiteness, and crunchy texture,
which contribute to quality in the gourmet universe. The presence of scientific studies explaining the role of
thermodynamic factors involved in the process of crystal formation, as well as their morphology and chemical
composition, is limited [2-3]. It is difficult to pinpoint which of these factors is the most important, but it is presumed
that the phenomenon depends mainly on a thermal and chemical gradient between the liquid phase and the external
environment.

By applying plasma to the surface of hypersaline water, thermal and chemical modifications are expected
to occur in subsurface regions. Theoretical models studying the effect of the external electric field on the water's
surface and the analysis of interfacial mobilities of salt ions at the liquid-vapor interface, or the effectof ohmic
heating, already exist and can be validated with the present study [4-6]. In the present work, the growth kinetics of
the salt flower on the surface of hypersaline water was investigated. The effect of growth through natural evaporation
was compared with growth activated by plasma.

2. Experimental

Samples of residual water collected at Salina F. Souto Ind, Grossos-RN, with a density of 1.224 g/cm3, were
used as the starting material for this study. The formation of salt flower was experimentally simulated in the
laboratory by introducing 200 ml of the residual water into a becker, insulated by a 1cm-thick layer of Styrofoam to
prevent radial temperature variations. The becker was placed on a heated plate at 40°C to maintainthe average water
temperature constant and at 35°C (Figure 1). Three thermocouples were used to measure temperature variations on
the surface (T1) and 10 mm above and below the surface (T0 and T2, respectively). During the 18-hour observation
period, corresponding to a density change from 1.224 to 1.235 g/cm3, the experiment was conducted as illustrated
in Fig. 1. Plasma corona activation was performed using the same experimental apparatus as depicted schematically
in the Figure 1. A stainless-steel needle (1.20 mm x 40.0 mm) with a conical end (tip radius 0.27 mm), negatively
polarized was positioned 3.0 mm above the bittern surface.A grounded copper plate (1.0 mm x 100.0 mm x 100.0
mm) was positioned inside of the becker. A corona discharge using a pulsed voltage source set at 11.5 kV, repeated
with a frequency of 450 Hz was triggered to generate the plasma over the bittern during 10 s to start the plasma
activation experiment. The process was recorded by a video camera for 1 hour, starting from the moment the water
reached a temperature of 40 ° C. Onehour after the start of the naturally evaporated hypersaline water (NPAW) and
plasma-activated hypersaline water (PAW) experiments, fleur de sel was collected for weighing and chemical
analyses. Images was extracted from this video at different instants for subsequent image analysis. The total area of
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the salt flower produced with and without plasma activation was compared through image analysis.

To prevent the dissolution of the salts due to atmospheric moisture, vacuum filtration was employed as the
method for collecting the salt flower samples. Subsequently, the crystals were dehydrated in a 60°C oven for the
necessary duration until complete dryness was achieved. They were then weighed, packaged in plastic bags, and
prepared for analysis using Scanning Electron Microscopy (SEM) and Energy-Dispersive X-ray Spectroscopy
(EDS).
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3. Results and Discussions

For both the natural evaporation condition and the plasma-activated condition, temperature values of 27
+0.34 °C, 32.5+0.25 °C, and 34.8 £0.50 °C were observed for TO, T1, and T2, respectively. The first visible
nucleation sites under the microscope are observed after 1 hour from the start of the experiment. In Figure 2, images
extracted from the video are illustrated, showing the crystals formed at moments Os, 10s, 20s, and 27s after the
emergence of the first crystals. It is observed that in the PAW, a thin film grows on the surface, unlike the NPAW,
where the grains appear dispersed. Probably due to the larger grain size, it appears whiter than inthe PAW. It was
also noted that in the NPAW, crystals are also precipitated in the volume and sedimented at thebottom of the beaker
making it difficult to distinguish between the images of grains on the surface and those on the bottom of the beaker.
The mechanism by which this film is formed on the surface is not yet well known, although it is known that
temperature, wind speed and relative humidity are important variables in the process [7-8].
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Figure 2. Images taken at 0 s, 25 s, 50 s, and 67 s for NPAW (A-D) and PAW samples (E-H), respectively.

During the process, the presence of bubbles was observed, in a convection movement produced by the
thermal gradient from the bottom to the surface (Fig. 3). There is a correlation between the reduction of bubbles and
the appearance of salt flower crystals. It is possible that the presence of these bubbles is essential for the formation
of crystals on the surface since they are preferred sites for the nucleation of salts. In the case of PAW, which have a
higher nucleation speed, confirmed by the smaller size of the grains, it is clear that the plasma also influences the
precipitation mechanism. So far, little attention has been paid to understanding the mechanism of flower of salt
formation, either in saltwork or laboratory. Some authors point out that the phenomenon occurs only on warmer
days, with reduced humidity and wind speed [7]. Despite the importance of these variables,there is still a shortage
of evidence on mechanism of the crystallization. We observed that during the evaporation of the liquid there was a
convection movement of black dots (Fig. 3A) that we assume are air bubbles produced by heating the solution. We
also found that the number of these bubbles was reduced as crystallization progressed (Fig.3B), confirming research
results in which the greater volume of air is entrained insalt than in freshwater to generate many more bubbles in
salt water, but in very concentrated solutions the size and mobility of the bubbles are reduced. We hypothesized that
floating salts are produced following the same principle as flotation extraction, that is, only hydrophobic particles
tend to attach with bubbles after collision. Once that dissolved ions in solutions may alter the water structure, particle
surface wettability and colloidal interactions between bubbles and particles, we expect the extraction process to be
strongly dependent on the concentration of solutes in the solution, that is, on its density [9]. Based on the knowledge
of the literature and our experimental observations, a model of nucleation and growth of grains of flower of salt was
proposed. During the heating of the solution, air bubbles are released from water to to the surface. Along the way
they can collide with different solvated ions, or even particles of salts, which will be attached if they are hydrophobic
[10-11]. The compression of the electrical double layer in saline water enhances the thinning and rupture of the
wetting film between bubbles and salt particles which are a critical step in the formation of a stable bubble-salt
crystal, an important phenomenon in flower of salt production [12]. The coalescence of the crystals is done through
capillarity bridges (Fig. 3C,7D) produced under drying conditions, resulting in a crystal film. In thecase of PAW,
the process is increased by the action of the plasma.

(A) (B)

capilarity

bridge

Figure 3. Mechanism of salt flower growth. Nucleation sites formed by bubbles emerge on the surface (A), producing the initial
crystals (B), which coalesce through the salt bridge mechanism (C-D).

The areas covered by the salt flower, calculated from image processing, show that in the PAW, the area is
nearly four times larger. This difference becomes smaller when we consider the weight. The weight of the salt flower
in the PAW was 0.629 g, while the one produced in the NPAW was 0.330 g. This difference can be attributed to the
smaller thickness of the salt flower film in the PAW, which is approximately one-fourth the thickness of the salt
flower in the NPAW.

4. Conclusion

The main goal of the current study was to assess the effect of plasma on mechanism and kinetics of flower
ofsalt crystallization. Hypersaline solutions from effluents from the salt industry, called bittern, were treated by
plasma, using pulsed corona discharge. From this treatment, three types of samples were collected, namely: (i) salt
crystals (SED) produced by supersaturation, sedimented at the bottom of the container; (ii) Flower of salt (FS)
crystals, floating films formed in regions without plasma action; (iii) Dense Flower of salt (DFS), formed under the
action of plasma. The findings from this study make several contributions to the current literature. First, it contributes
to our understanding of the mechanism of formation of the flower of salt, even under the action of plasma. It also
shows that it is possible to extract salts, by dissolved air flotation, from hypersaline waters, at a rate higher than that
of natural evaporation. It also shows that plasma can be used to enhance the extraction and selectivity of salts. These
results add to the rapidly expanding field of desalination and wastewater treatment technology.
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1. Introduction
The 3D printing, or additive manufacturing, is a technology that transforms digital designs into physical
objects, through 3D modeling and slicing software. This manufacturing method is much more agile and flexible
compared to traditional ones, as 3D printing does not rely on molds to generate new objects [1]. In this work,
an packaging will be developed for a previously developed pressure microsensor [2].

2. Experimental
The proposed packaging in this study is based on the FDM (Fused Deposition Modeling) 3D printing
technique. Initially, the packaging was designed to meet all mechanical requirements to accommodate the chip
with the pressure microsensor in its internal cavity. Autodesk Inventor software was used at this stage. After
the CAD design, the manufacturing process started, using a commercial 3D printer, PLA (polylactic acid) as
the filament, with the extrusion temperature calibrated to 200°C, table temperature to 60°C, and filling at 100%.
It isworth mentioning that the total manufacturing time was 10 minutes.

3. Results and Conclusions
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Fig. 1. (a) CAD design of the proposed packaging, Fig. 2. Design and manufacturing of a pressure
(b) and (c) Final results of the obtained packaging. microsensor.

Packaging pressure sensors through 3D printing involves creating protective casings that protect the
sensor's core components. This approach offers customized, efficient, and cost-effective packaging solutions
for pressure sensors across several areas, including automotive, aerospace, healthcare, industrial applications,
and educational purposes.
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1. Introduction

Most of the information regarding the structure of Co304 and CoO has been based on X-ray diffraction
(XRD) and Raman scattering spectroscopy (RS) that, not rarely, can show some discrepancies. Typically, RS can
provide details regarding the composition, stress and disorder of different classes of materials. In certain cases,
however, the experimental conditions during the RS measurements can influence either the response of some
phonon modes (laser wavelength) or alter the samples structure or local temperature (laser power). In fact, the RS
of Co304 following excitation with 532 and 785 nm photons has shown variations in certain peak positions, that
has been correlated with the optical absorption in the Vis and NIR regions. When increasing laser powers are used
instead, RS results show a CoO-to-Co30s4 phase transition, in a clear reference to the local heating of the samples.
In this case, allied to the extra temperature, it is believed that the room (atmospheric) oxygen present on the surface
of the samples increases the oxidation rate. Considering that cubic CoO presents a few Raman inactive modes,
and the possible development of Co3Oj4 isolated islands due to local heating—oxidation processes, it is important
to further explore the phenomenon [1].

2. Experimental

The cobalt oxide films were deposited fused silica (SiO») substrate by DC magnetron sputtering a solid
Co target (99.995% pure) in a plasma reactive atmosphere made of Ar and O; gases. The films were deposited
using 80 and 240 W discharge power. The XRD of the films was performed with Cux, radiation (A = 1.54 A)
under grazing (1.5°) incidence, from 15° to 80° (0.02° step size), in a Rigaku Ultima 2000+ commercial system.
RS measurements were achieved by exciting the films with 632.8 nm radiation (spot size ~ 0.8 um?, average
power ~ 0.25 mW) with a typical 2 cm™! spectral resolution (Renishaw RM2000). IR spectra of the films deposited
were obtained in Fourier transform infrared (FTIR) by based spectrometer (Bruker Vertex 70) in the range
350 — 1000 cm’'.

3. Results and Discussions

The XRD measurements showed that the film deposited with 80 W has the Co304 spinel cubic phase,
while the increase in deposition power to 240 W is observed only diffraction peaks related to the CoO cubic phase.
The RS spectra of the films show five phonon modes of Co304 (with typical spinel structure): Fo, (at ~ 194.4,
521.6, and 618.4 cm™), E, (at ~ 482.4 cm™), and A, (at ~ 691.0 cm™). Besides, considering that the CoO-related
Raman signal is weak and, sometimes, coincident with that of Co30s, the spectra of the film 240W is made of a
mixture of Co304 and CoO crystallites (of various sizes) embedded in an amorphous matrix. The spectra IR of 80
W showed three distinctive bands of Co3Os4 phase. By comparing the spectra of the films in the region between
600 and 350 cm™!, there is a wide absorption band at 594 cm!, in 240 W film. The CoO has a band of medium-
to-weak intensity at 630-600 cm! and medium bands at 570-440 cm'. Therefore, the CoO phase led to the
formation of a broad band that overlaps with the assigned band of the Co3Os4 phase. The FTIR analysis confirmed
the RS results and clearly showed that at 240 W the film exhibited a presence of Co3O4 phase [1].
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1. Introduction

The growing demand for sustainable energy sources and the need to decarbonize the global energy mix
have driven interest in hydrogen production technologies. Therefore, in the search for more efficient and
sustainable energy distribution and storage resources, hydrogen is a choice of paramount importance to be studied
and evaluated [1]. Although electrolysis and thermochemical processes are presently the costliest approaches to
hydrogen production, they arise as a viable alternative to fossil fuels and, in conjunction with other energy sources,
exhibit significant potential for sustainable development [2]. Through a bibliometric approach to scientific
publications and emerging trends, this study aims to map and analyze the research landscape in global hydrogen
production, providing an in-depth view of the trends, challenges, and advancements in this critical field.

2. Theory
This study is based on a literature review of scientific articles related to the research topic, obtained from
the Scopus database. The document set was restricted to cover the period from 2018 to 2022, including articles
and reviews in the English language. Moreover, for the bibliometric analysis, the bibliometrix tool was applied,
which is integrated within the R programming language and executed through the RStudio software.

3. Results and Discussions
Figure 1 provides a comprehensive overview of global research publications on hydrogen production,
highlighting the contributions of various countries to this pivotal field of study. The global research landscape in
hydrogen production is dynamic and diverse, encompassing a wide array of technologies, approaches, and
applications. From water electrolysis to methane reforming, from solar energy to wind energy, numerous
strategies are being explored to produce hydrogen more efficiently and sustainably. As environmental pressures
mount and governments seek cleaner energy solutions, the role of hydrogen in the global energy matrix continues

to evolve.
Fig. 1. Global hydrogen production research publication landscape (data from Scopus).
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1. Introduction

AISI 316L stainless steel (SS) is one of the most used metallic biomaterials in implants, in spite of a
significant disadvantage: the cytotoxicity caused by the release of Cr and Ni ions. Ti, Nb, and Zr are non-toxic
and non-allergenic biocompatible metals, and the B phase Ti-Nb-Zr alloys present an elastic modulus as low as
50 GPa, making them very promising for biomedical application [1]. However, these alloys are much more costly
than the 316L SS. To overcome this limitation, an economical option is to coat a SS implant with Ti-Nb-Zr thin
film that has adequate composition and thickness [2]. Magnetron sputtering has shown to be an adequate technique
to coat SS surfaces with Ti-base alloys. The main goal of this study is to produce and characterize Ti-Nb-Zr
coatings sputter deposited on AISI 316L SS.

2. Experimental

Ti, Nb, and Zr disks with 2 in. diameter, 3 mm thickness, and 99.99% purity were used as targets. The
substrates were made of 1 mm thick AISI 316L SS sheet, and 15 mm diameter disks were cut from this sheet to
produce the substrates. An AJA Orion 8 Phase II J magnetron sputtering system was used to deposit six coatings
with different compositions. The physicochemical characteristics of the Ti-Nb-Zr coatings were characterized by
x-ray fluorescence spectroscopy (XRFS), x-ray diffraction (XRD), and x-ray photoelectron spectroscopy (XPS),
using a Shimadzu 720 spectrometer, a Bruker diffractometer (model D8 Advance ECO), and a Scienta-Omicron
spectrometer, respectively.

3. Results and Discussions

Elemental analysis was performed by XRFS, giving the following compositions (at.%): Ti7sNbioZri4,
Ti@Nb%ZI’]z, Tiﬁész]Zr]:’,, Ti62Nb262r]2, Tiészz()Zrlg, Ti59Nb19ZI‘22, and Ti53Nb34Zr13. In contrast, surface analysis
by XPS Of the same samples gave: Tia)NngI‘}z, Tis()Nb15Zr34, Ti45Nb2szl‘3(), Ti43Nb17Zr40, Ti38Nb1GZI‘46, and
TisNb20Zr31, indicating a Zr surface enrichment and a Ti depletion. High resolution XPS Ti 2p spectra revealed
the presence of mainly Ti*", with smaller contribution of Ti**, Ti?*, and Ti’. Nb 3d spectra showed a predominance
of Nb>*, but with important contributions of Nb**, Nb?*, and Nb°. Zr 3d spectra had only two doublets, the main
one due to Zr*" and a minor one to Zr°. These results indicated that the coating surfaces were oxidized, and the
predominant phases were TiO,, Nb,Os, and ZrO,. These oxidized surface layers provide better corrosion
protection and are beneficial for biomedical applications. XRD detected only the B (BCC) phase for the
TizeNbi0Zr14, Tiso2NbasZr12, and TissNbssZri3 coatings, and a minor contribution of the martensitic a phase in
addition to the B phase for the other three coatings. These characteristics suggest that the Ti-Nb-Zr coatings are
good candidates to be used in dental and orthopedic prosthetic devices.

4. References
[1] E.D. Gonzalez et al., Mater. Today Comm., 32, 104069, (2022).
[2] E.D. Gonzalez et al., Thin Solid Films, 721, 138565 (2021).
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1. Introducao

Materiais compdsitos possibilitam a combinagdo de baixa densidade com elevada resisténcia estrutural, o
que os tornaram bastante utilizados em toda industria global. Para facilitar o estudo desta classe de materiais,
pode-se utilizar a analise computacional, que fornece dados por simulagdo do comportamento dos materiais em
condigdes de trabalho diversas, como uma analise térmica para avaliacdo dos fendmenos térmicos derivados de
um processo de soldagem [1]. O ANSY'S Composite PrepPost (ACP) fornece todas as funcionalidades necessarias
para a andlise de estruturas compostas em camadas [2], utilizando-o, este trabalho visa avaliar o gradiente de
distribuicao de calor no composito PEI/Fibra de Vidro oriundo do processo de soldagem oxiacetileno para unido
hibrida entre o compdsito termoplastico de matriz polimérica e aluminio 2024-T3.

2. Modelagem Estrutural
Utilizando o moédulo ACP do programa ANSYS, foi elaborado o modelo em formato de laminado
sanduiche, considerando as configuragdes do material fornecido pela empresa TORAY, de 8HS, (0/90)5s
contendo aproximadamente 50% em volume de matriz de poli(éter-imida) refor¢ado com fibras de vidro. A
geometria adotada para simulagdo foi somente da area da junta soldada de 25 mm por 25mm, para diminuir o
tempo de processamento, obtendo uma espessura de 2,89 mm ao final da configuracdo do modelo pelo ACP(Prep).

2.1 Analise Térmica Transitoria
Para simulacao, a temperatura aferida na area de contato (junta) do composito com aluminio ¢ de 378 °C,
ja a temperatura aferida na parte inferior da amostra é 136,33°C, dados obtidos experimentalmente. O intervalo
de exposicao foi de 120 s, tempo que € empregado durante o processo de soldagem.

3. Resultados e discussdes
Os resultados da simulagdo mostram que o maximo gradiente de distribuicdo de calor do composito ¢ de
aproximadamente 0,01545, o que significa que a amostra se expandira em cerca de 1,545% de sua dimensdo
original devido a variacdo de temperatura, com esses dados de simulagdo futuramente sera a realizada de aferigoes
experimentas do processo para validar o modelo e assim e constatar as melhores condi¢des de soldagem
considerando o comportamento térmico do composito.

4. Referéncias
[1] ABDULLA, Kareem Abdulghafour; SAFEENYASEENEZDEEN; AMS, Alfons. EXPERIMENTAL AND
HARMONIC MODAL ANALYSIS OF COMPOSITE SPUR GEAR USING ANSYS ACP. International Journal
Of Mechanical And Production Engineering Research And Development (Ijmperd). india, p. 15401-15416. 08
jun. 2020.
[2] HASSAN, Najibah Binti. Thermal Analysis of Carbon Fiber Composite Structure by Finite Element Analysis.
2013. 45 f. Dissertacao (Mestrado) - Curso de Mechanical Engineering, Universiti Teknologi Petronas, Tronoh,
2013. Disponivel em: https://utpedia.utp.edu.my/id/eprint/13688/1/DISSERTATION%2013275.pdf. Acesso em:
02 out. 2023.
[3] KUMBHARE, Niraj; MOHEIMANI, Reza; DALIR, Hamid. Analysis of Composite Structures in Curing
Process for Shape Deformations and Shear Stress: basis for advanced optimization. Journal Of Composites
Science, [S.L.], v. 5, n. 2, p. 63, 23 fev. 2021. MDPI AG. http://dx.doi.org/10.3390/jcs5020063.
[4] XIONG, Xuefeng; LI, Li; LI, Hong; ZAN, Peng. Thermal Stress Analysis for Carbon/Carbon Material Throat
Lining Based on Finite Element Analysis. Journal Of Physics: Conference Series, [S.L.], v. 2338, n. 1, p. 012046,
1 set. 2022. IOP Publishing. http://dx.doi.org/10.1088/1742-6596/2338/1/012046.
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1. Introduction

In recent years, the growing demand for sustainable and clean energy sources has provided significant
advances in renewable energy technologies. Hydrogen, as a versatile and environmentally friendly fuel, has
received substantial attention as a potential solution to reduce greenhouse gas emissions and mitigate the effects
of climate change [1]. Among the various hydrogen production methods, biomass gasification in supercritical
water (SCWGQ) stands out as a promising and innovative approach as it is a combined thermal decomposition and
hydrolysis process that converts biomass feedstock into hydrogen-rich synthesis gas. This work aims to investigate
and understand how the main influencing factors in the biomass gasification process with supercritical water, such
as temperature, pressure and residence time influence the gasification efficiency and hydrogen production. This
work is expected to provide important information for the development of more efficient and sustainable strategies
in biomass conversion.

2. Theory
The supercritical water gasification system operates at temperatures and pressures above the critical point
of water (374°C and 22.1 MPa), where water exhibits unique properties. Due to its low dielectric constant, low
number of hydrogen bonds and low strength, supercritical water has neither surface tension nor phase boundaries,
making it a solvent with high solubility, mobility, diffusivity, and mass transfer capacity [2]. This process allows
higher biomass conversion rates, better hydrogen yields and reduced tar formation compared to conventional
gasification techniques [3].

3. Results and Discussions

This study of gasification of lignocellulosic biomass with supercritical water found that temperature is
one of the most important process parameters. High temperatures favor hydrogen production while milder
temperatures favor methane yields. The research range is generally 400°C-600°C. An increase in temperature
decreases the dielectric constant of water, increases the dissolution of organic matter, decreases the density and
ionic product of supercritical water, promotes free radical reactions, and facilitates the formation of gaseous
products during gasification. However, high temperatures inevitably increase operating costs and energy
consumption. The use of catalysts can reduce the operating temperature, increase hydrogen production, and reduce
coke tar production. It has also been found that biomasses with a high cellulose content are easier to gasify and
break down during the reaction, while lignin and phenol are more difficult. Pressure has little influence on the
overall reaction, but it is necessary to keep the pressure at supercritical levels (>22 MPa-30MPa). The reaction
time plays a crucial role: too short a period does not favor the development of the reaction and the production of
gas, while an excessively long period does not contribute significantly to the intensification of gasification in
supercritical water. In practice, the selection of the appropriate reaction time must be determined according to the
different operating conditions.

4. References
[1] Barros, T. V., Lopez, G. de S., Santos, R. J., Parizi, M. P. S., Cardozo-Filho, L., Ferreira L. (2022). Gasification
biomass in supercritical water as hydrogen production technology. Research, Society and Development, 11(9).
[2] Qing W., Xu Z., Da C., Jingru B., Zhichao W., Faxing X., Zhenye W. (2023). Advances in supercritical water
gasification of lignocellulosic biomass for hydrogen production. Journal of Analytical and Applied Pyrolysis, 170.
[3] Haoyang L., Yulin H., Haoyu W., Xue H., (2022). Supercritical water gasification of lignocellulosic biomass:
Development of a general kinetic model for prediction of gas yield, Chemical Engineering Journal, 433(2).
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SYSTEM
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1. Introduction

In high vacuum systems whose vacuum chambers are formed by predominantly tubular geometry, the
determination of the pressure field along the entire structure of the vacuum chamber is essential for the proper
realization of the project. Particle accelerators, elementary particle storage rings and electronic microscopes are
examples where this type of arrangement occurs. This work presents the construction of a tubular system for
which direct experimental measurement of the pressure field can be made along the structure. The main objective
of the work is to verify the results obtained by modeling this tubular system, [1] and the results obtained through
the Monte Carlo Method, using the Molflow simulation program, [2].

2. Modeling, Simulation and Experimental Analysis
Figure 1 and Figure 2 show the scheme of the high vacuum system that consists of four cylindrical tubes of length
/ and diameter D in series, connected to pumps of vacuum on the left side and gauges along the tubes. The
modeling performed assumes that the transport of gases occurs in the molecular gas transport regime (free
particles) and that it can be considered a diffusive phenomenon, [1], with 1 > 5D. The general differential equation
of the diffusive process for obtaining the pressure field in the steady state is given by

d? d d
o) PG+ LODD — _q(x) (1)

where c(x) is the specific conductance and q(x) is the function that represents the gas sources present in the
system. The general solution of equation (1) is
p(x) = —i.xz +A.x+B
2c
valid to the whole tube unit. The constants A and B are solved by applying the appropriate boundary conditions
at the ends of the tube. The pressure field along the tube increases parabolically and is maximum at the right end.
The simulation was performed using the Monte Carlo Method with the Molflow program, [2].

mm =
™

Fig. 1. Scheme of the high vacuum system. Fig. 2. Experimental design.

4. Results and Discussions
The analytic result for the pressure field of the composition has been evaluated and the boundary conditions have
been applied. The simulation results agree with the analytical result, showing that the behavior is typical of
pumped vacuum systems and must be considered in all high vacuum tube system designs to achieve the expected
performance results. Work with the measurements is in progress.

5. References
[1] F. T. Degasperi, R. M. Ricotta, Vacuum, 188C, p. 1-30, (2021).
[2] R. Kersevan, J.-L. Pons, J. Vac. Sci. Technol. A 27, 1017 (2009).
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1. Introduction
Estimate that the global dental implants market reach $6.95 billion by 2030 [1]. However, the field present
problems that decrease the useful life of dental implant [2]. Among the problems, failure and infections of dental
implant has been the leading causes of dental implant loss [3]. So, in this study we investigated the antimicrobial
activity of two types of titanium alloy. The binary Ti30Ta alloy and the ternary TilOMo8NbD alloy surfaces were
evaluated with gram positive bacteria S Aureus.

2. Experimental

The binary Ti30Ta alloy and the ternary Til0Mo8Nb alloy were obtained as describe into previous work
by Capellato et al 2021 and 2022 [4] [5]. The antimicrobial activity was evaluated by Staphylococcus aureus strain
(ATCC 6538). Initially, a sterile solution of BHI for brain and heart was prepared using 52 g of BHI diluted in
1000 ml of distilled water. Sterilize the BHI solution in an autoclave at 127 °C for 1 hour. After this process,
inoculate the strains into tubes containing 3 ml BHI and place them in an oven at 37 °C for 2 h. After the incubation
period, 10 pL of the solution prepared with the strain was used to streak the petri dishes previously prepared with
agar. The plates were taken to a oven at 37 °C for a period of 24 h for biofilm growth. Finally, an aliquot of the
cultured bacterial colony was added to a test tube with 3 mL of 0.9% NaCl solution until the concentration of the
liquid medium was on the McFarland scale 0.5 (1.5 x 108 cells/mL). The total of 10 samples were used for the
test, which were divided into two groups, namely: group 1 - Ti30Ta alloy and group 2- Til0Mo8Nb. Both groups
were sterilized for 30 minutes. Then place group 1 and 2 in the well plate and cover with 3 mL of BHI and add
100 pL of 0.5 McFarland suspension per well and in the oven at 37°C for 8 hours. After incubation, group 1 and
2 was placed in a test tube containing 3 mL of saline solution, vortexed for 3 minutes and ultrasonically cleaned
for 10 minutes in order to disperse the formed biofilm and obtained a liquid pure bacterium. Make five dilutions
of this solution in 0.9% saline. A drop of each dilution was then inoculated into a Petri dish prepared with agar,
and finally the plate was placed in an oven at 37°C for 2 hours. At the end of the process, colony growth on the
surface of the plate was evaluated. The results obtained were logl0 transformed and analyzed using Student's T
test. Calculations were performed using GraphPad Prism software. P < 0.05 was considered to indicate a
statistically significant difference between group 1 and 2.

3. Results and Discussions
In order to investigated the antimicrobial activity was evaluated the bacterial proliferation of gram-
positive bacteria S Aureus on binary Ti30Ta alloy and the ternary Til0Mo8Nb alloy surfaces. This assessment is
relevant as an indication of the possible infectious process after dental implant surgery that can leading a implant
loss. The Figure 1 shows the concentration of colony-forming units on surfaces of the group 1 and 2 was similar.
The results do not present significant statistical differences for bacterial adhesion of S aureus on both groups.

4. References
[1] Table of Content - Dental Implants Market | Fortune Business Insights. (n.d.). Retrieved August 21, 2023,
from https://www.fortunebusinessinsights.com/industry-reports/toc/dental-implants-market-100443
[2] Yang, X., Li, X., Li, X., Chen, W., Shen, L., Li, X., & Deng, Y. (2023). Two-Stream Regression Network for
Dental Implant Position Prediction.
[3] Samuel S. Malheiros, Bruna E. Nagay, Martinna M. Bertolini, Erica D. de Avila, Jamil A. Shibli, Jodo Gabriel
S. Souza & Valentim A. R. Bardo (2023) Biomaterial engineering surface to control polymicrobial dental implant-
related infections: focusing on disease modulating factors and coatings development, Expert Review of Medical
Devices, 20:7, 557-573,
[4] Patricia Capellato, Lucas V B Vasconcelos et al. Titanium-Tantalum Alloy Surface Modification by
Hydroxyapatite Layer on TiO 2 Nanotubes: Effect on Microbial Activity.Materials Research, 24, 6, 2021
[5] Capellato, P.; Vilela, F.B.; Fontenele, A.H.P.; Silva, G.; da Silva,K.B.; Carobolante, J.P.A.; Bejarano,
E.G.M.; de Lourdes Noronha Motta Melo, M.; Claro, A.P.R.A.; Sachs, D.Evaluation of Microstructure and
Mechanical Properties of a TilOMo8Nb Alloy for Biomedical Applications. Metals 2022, 12, 1065.
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1. Introduction
Poly (methyl methacrylate) (PMMA) is a material that is widely used in dentistry. However, like all
materials, PMMA has some limitations, especially regarding its biological properties. One such limitation is its
susceptibility to microbial adhesion, which can result in infections [1]. In this study, the surfaces of PMMA
substrates were functionalized using ALD Al,O; thin films to inhibit or mitigate the adhesion of microorganisms.

2. Experimental

In this study, colorless thermosetting acrylic resin was used, prepared according to the manufacturer's
recommendations. The specimens were made in the shape of a disk, measuring 2 mm in height x 9 mm in diameter.
After the polymerization process, all the samples were sanded and polished. The Al,O ;3 films were deposited on
the samples using a cross-flow ALD reactor operating in thermal mode at 100 °C. The deposition process was
carried out by varying the number of reaction cycles, where the specimens were classified as untreated (control)
and coated with Al,O3 (Al203:250 cycles, Al03:500 cycles, Al,O3:1000 cycles, Al:O3:1500 cycles, Al,03:2000
cycles and Al,O3:3000 cycles). The reference strain of C. albicans ATCC 18804 was used to evaluate the
antibiofilm properties [1]. The experiments were performed in triplicate (n=9). Data was compared by One-way
ANOVA and post hoc Tukey (5%). Microstructural characterization was performed using scanning electron
microscopy (SEM).

3. Results and Discussions

C. albicans adhesion to surfaces is pivotal for its pathogenicity due to its role in initiating colonization
and subsequent biofilm formation. The control group, devoid of Al>Os coating, exhibited a mean CFU/mL of 8.00
x 10°, providing a benchmark for assessing the efficacy of the Al,O3-coated samples. Compared to this control,
samples coated with AlO3z at 250 and 500 cycles demonstrated a 50% reduction in mean CFU/mL. This significant
decrease suggests that, during these specific ALD cycles, alterations in the surface characteristics be it
topographical, chemical, or a combination there of might deter C. albicans attachment. Hence, ALD at these
cycles appears to engender surface properties that impede the yeast's primary adhesion.

Group Mean CFUmL SD

Control $.00x 10° 371x 10°
Al:O: (250 cycles ALD) 4.00x 10° 387x 100
ALLO; (500 cycles ALD) 4.00x 10° 280x 10°

AlL:O;(1000 cycles ALD) 5.00x 10° 287x 10°
AlL:O; (1500 cycles ALD) 5.00x 10° 3.80x 10°

AlL:O; (2000 cycles ALD) 6.00x 10° 328x 10°
AL:O; (3000 cycles ALD) 8.00x 10° 412x 10°

Table 1. Mean CFU/mL of the tested groups Fig. 1. SEM micrographs of the PMMA samples, controland
coated with Al,O3, before and after colonization with C.
albicans after 24 hours (scale = 50 um).
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1. Introduction
The persistence of microorganisms in the root canals is a challenge for the endodontic treatment.
Enterococcus faecalis is a bacterial species often related to persistent endodontic infections [1]. The study
evaluated the antimicrobial effect of plasma-activated water (PAW) produced by dielectric barrier discharge
(DBD) on E. faecalis.

2. Experimental
Sterile deionized water (DI) was activated for 10 minutes using a coaxial DBD type reactor. Compressed
air was used as the working gas (5 L/min). For microbiological assay, suspension of E. faecalis (ATCC 29212)
containing 10° cells/mL was exposed to PAW or DI (negative control) for 45 seconds, 1 minute and 1 minute 30
seconds. After the contact time, the suspensions were diluted, plated in culture medium and incubated at 37 °C
for 24 hours. Colony counts (CFU/mL) and percentage reduction were determined. The experiments were
performed in triplicate (n=9) and the data was compared by One-way ANOVA and post hoc Tukey (5%).

3. Results and Discussions

Before plasma activation, DI water had a pH of 8.81, and after activation, it dropped to 2.29. This pH
decrease can influence positively the antimicrobial effectiveness of PAW due to physicochemical reactions and
the production of reactive species [2]. Significant reductions in E. faecalis counts were observed after 45 s, 1 min,
and 1 min 30 s of PAW exposure, with percentage reductions of 59.09%, 67.77%, and 71.98%, respectively. The
exposure time did not influence the results. It suggests great potential for the application of PAW as an
antimicrobial irrigating solution and its use in endodontics, moreover, another study that required 2 min of
exposure and direct application of plasma discharge for reductions of up to 3-log [3].

p<0.0001

a

59.09%

b 67.77%

b 71.98%

Q¥

Fig. 1. Number of viable cells of E. faecalis (CFU/mL)
following exposure to PAW for 45 s, 1 min and 1 min 30
s compared to negative control (DI).
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1. Introduction

Titanium and its alloys are widely used to manufacture dental implants and orthopedic prostheses due to

their excellent mechanical properties, low specific weight, high resistance to corrosion, and high biocompatibility.
Recent studies have shown that human cells interact with nanostructured surfaces such as nanorough surfaces,
and nanoparticles or nanostructured metal oxides based on the self-organization electrochemical process [1].
Anodization is an electrolytic passivation technique used to increase the thickness of the natural oxide layer on
metal surfaces [2]. The purpose of this work was surface modification of Ti-7.5Mo alloy from the growth
of TiO; nanotubes, alkaline treatment and SBF immersion.

2. Experimental or Theory
The Ti-7.5Mo alloy was produced from sheets of commercially pure titanium (99.9%) and molybdenum
(99.9%). Samples were melted in an arc furnace and ingots were homogenized under vacuum. They were cold
worked by swaging and bars with 13 mm of diameter were produced and discs with 4 mm of thickness were
cut. The electrolyte used for anodization was glycerol containing 0.25% NH4F and the discs were anodized at 30V
for 24h and calcined at 450 °C. The samples were treated with 5M NaOH at 80 °C for lhour and immersed in
SBF for 24 hours. The surfaces of samples were characterized by scanning electron microscopy and DRX.

3. Results and Discussions
Figure 1 shows the samples images anodized at 30V for 24h and calcined at 450 °C containing TiO»
nanotubes with 120 nm diameter (Fig.1a) and immersed in SBF for 24 hours forming a continuous apatite
film (Fig.1b). The TiO2 nanotubes growth and the apatite film were confirmed by XRD in wich we
observed the anatase and apatite peaks (Fig 2).
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1. Introducio
O método de unido por resisténcia elétrica oferece unides de alta qualidade e rapidas quando comparado

a outros métodos de unides [1,2]. A aplicacdo de filmes e tratamentos superficie vem sendo investigada para a
melhoria da interacdo de juntas. Com isso, o presente estudo investigou a aplicagao de filmes finos de HMDSO
aplicado por plasma em baixa pressdo no elemento resistivo.

2. Experimental
O compdsito utilizado no presente estudo foi o termoplastico PEI/fibra de vidro em tipo S8HS,

configuragdo (0/90)5s. Os parametros ideais para a soldagem por resisténcia elétrica em compositos PEl/fibra de
vidro foram previamente investigados em um estudo anterior [3]. As melhores condi¢des para a deposi¢do do
HMDSO foram determinadas através de um planejamento estatistico. O elemento resistivo utilizado para a
soldagem foi uma malha metalica de aco inoxidavel AISI 304, com didmetro do fio de 0,04 mm e abertura de

0,08 mm.

3. Resultados e discussoes
A melhor condigdo foi tomada com base na resposta ao ensaio de Lap Shear Strength (LSS), sendo os

melhores parametros determinados: tempo de deposi¢do (40 min), composicdo do gas (40% argdnio e 60%
HMDSO) e poténcia (30 W). A figura 1 ilustra os resultados obtidos.

Tratada 2

Tratada 1 - 12,5

Soldagem

N&o tratada - 10,4

Fig. 1. Relacdo do resultado de LSS.

A melhora observada de 58% esta relacionada a formacdo de ligagdes covalentes que melhoram a adesdo
e interacao entre a superficie metal/polimero com maior homogeneidade no sentido do fluxo do gas.
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1. Introduction
The interaction of plasmas with the surrounding atmosphere may result on the formation of a myriad
of reactive species mostly containing oxygen and nitrogen. Since such species can react with a material nearby
the discharge, atmospheric pressure plasmas (APP) can be a very interesting tool for the incorporation of
reactive species into liquids. In this work, APP have been applied to decontaminate and depollute water. It has
been evaluated the effect of the exposure on the inhibition of bacteria and on the degradation of indigo carmine
dye.

2. Experimental
The experiments have been performed using a homemade dielectric barrier discharge device.
Essentially,it is composed by an adjustable frequency oscillator and a high voltage transformer able to deliver
up to 15 kV totwo grid electrodes separated by a glass tube fed with compressed air.

3. Results and Discussions
In figure 1 are shown pictures of agar plates incubated with water samples as a function of exposure
time to plasma generated species. As it can be observed, exposures longer than 5 minutes inactivated all the
microorganisms present in water. In addition, as observed in Figure 2, the dye was degraded after the water being
exposed to plasma for only a few seconds.

Fig. 1. Pictures of agar petri dishes after inoculation Fig. 2. Pictures of beaker with indigo carmine water
with contaminate water exposed to plasma with different solution before (left) and after exposure for 25 s to
exposure times plasma generated species
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1. Introduction

Titanium (Ti) alloys are considered attractive metallic materials for long-term bone implant applications
[ref number 1]. However, metallic implants generally present poor wear resistance, and the degradation process
can be intensified with the friction occurring in corrosive body fluids, such as joint prostheses [ref number 2]. Ti-
based matrix composites (TMCs) represent promising alternatives for wear-resistant applications because the
addition of hard ceramic particles enables to achieve the desired combination of properties. Indeed, the degree of
adhesion at the matrix/reinforcement interface is the main factor for achieving the properties, and it can be
designed during the composite fabrication when chemical reactions are directly involved in the manufacturing
steps, defined as in-situ reactions [ref number 3]. Therefore, the present study aimed to produce novel in-situ
TMCs with arc-melting process in order to deliver promising wear-resistant materials for biomedical applications.

2. Experimental

Initially, two metallic ingots including commercially pure (cp) Ti and Ti-40wt.%Nb alloy were produced
by arc-melting. As the second melting step, the TMCs were prepared by adding 5 vol.% of B4C ceramic powder.
The as-cast unreinforced cp Ti and Ti-40Nb alloy, along with the TMCs Ti+5B4C and Ti-40Nb+5B4C were
investigated with optical and electronic microscopy, X-ray diffraction, and Vickers hardness measurements.
Furthermore, preliminary tribocorrosion tests were performed in a phosphate-buffered solution, while an alumina
ball was the counter body used to promote friction. In addition, a sensor, PASCO, was connected to the tribometer
to calculate the coefficient of friction (COF) values, and all tribocorrosion tests were performed under open circuit
potential (OCP), such as the Ag/AgCl saturated electrode as the reference.

3. Results and Discussions

The XRD diffractogram indicated that in-situ composites were obtained after arc-melting. For both Ti
and Ti-40NbD alloy, the addition of B4C promoted chemical reactions during the process, such as B diffused to
precipitate TiB whiskers and C diffused to precipitate TiC particles, both embedded into the metallic matrix.
Microstructures analyzed by SEM confirmed the XRD statements. The composites presented slightly higher
hardness values in comparison to unreinforced materials. In other words, the reinforcing phase increased the
hardness, indicating an effect of load-carrying hard ceramic phase. Consequently, the TMCs demonstrated higher
tribocorrosion resistance than the unreinforced metallic materials. Therefore, the present study proposed
promising TMCs as candidates for wear-resistant biomedical applications.
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1. Introduction

The laser deposition are widely versatile to materials improvements [1, 2]. Specifically, the laser
claddingsystem optimize this process [3, 4]; since, the irradiation is carried out with coating supplying [4]. In
addition, according to Vilar (1999) [4], the technique are effectiveness for only irradiation processing. I this
way, aiming part (or substrate) surface improvements, by phase changing; or pre-deposited film remelting
process, improvingsurface or acting as a "cladding coupler" for thermal barrier coating (TBC) composites. Due
to its high capacity for parameters controlling; including variable parameters, such as power efficiency "E" and
beam velocity of scanning "v;". As function of fixed parameters, such as beam diameter "b," and maximum

power "P". Under the focal distance between the substrate surface and “headstock laser cladding” (or laser beam
emission system).

In this horizon, the beam profile - pulsed or continuous - brings or not advantages [5-8]; particularly
for pre-deposited films, as Vanalakar et al. (2015) [9] reiterate. According to Keist and Palmer (2016) [8],
Gaussian transfer twice P under 30% of central beam profiling. As a result, its crucial the pulsed-beam use,
highlights Rodeet al. (1999) [5]; allowing the control of intensity between irradiation cycles. In other side, the
top-hat profiling can transfer a uniform energy, over entire incidence spot; corresponding to b, diameter [7].
Concluding that this profiling type; associated to continuous beam; could be suitable for a uniform film
remelting process [6, 7]. However, as Tenbrock et al. (2020) [10] points, in practice occur a small Gaussian
central region. Where, a highenergy density transference may be causing some adverse effects under substrate
film, such as ablation;considering the correct focal length between headstock and surface.

The last 30" years to currently, literature shown good results for laser irradiation films; such as carbon
films and Diamond-like growth [11-14]. However, despite the top-hat continuous laser possibilities, Gaussian-
pulsed lasers are the most studied [9]. In the same way, there are also no specific studies about TBC cladding
couplers. Where, although proven the importance of controlling experimental parameters for films, were few
studies pointing procedures, explain Wang et al. (2023) [15]. In addition, an automated experimental set up;
sucha robotic arm operating the laser headstock, imbued with a programming routine; are also rarely observed
[16].

According to Torims (2013) [16], automation can be compensating some outside effects; and allow its
reproducibility. Where, in the field of carbon films for clad coupling, Ya et al. (2016) [17] points out its role of
top-hat controlling for a uniform irradiation; including some points, of experiment, for laser beam to move out
the focus, maximizing the substrate irradiation covering. Likewise, in the spectrum of top-hat profiles, the
programroutine execution can be absented for adverse effects from little Gaussian region. Where, possible paths
avoidingbeam focal distance are included at beam pass programming; considering determined experimental
time up.

2. Experimental

For processing, were tested 3 film types: carbon black soot (CBS) with 95% (C) and 5% (O, H and N)
with particle size of 50-100 nm; commercial graphite spray — GS (ORBI Quimica) with 99% (C) and 1% (trace
elements with residual oils); and graphite powder — GP: 98% (C) and 2% (contaminants) with particle size of 4-
40 um. Under a 4340-steel discoidal samples (25X 5mm) with 0.5% (C), 96% (Fe) and 3.5% (Ni, Cr, Mn and Mo).
The carbon black soot film were obtained, positioning the sample 60 mm from the flame top (Homemade lamp)
for 18 s. For the spray can or pneumatic gun (APREX-Hobby Jet) the film were made by positioning samples at
10 cm, spraying for 30 s and 4 bar. To analyze the film as a cladding coupler role in TBC, was used: NiCrAlY
powder (PRAXAIR) with 30.1% (Ni), 10.5% (Al), 0.4% (Y) and 0.06% (H and O) with particle size of 15-22 um;
and Zirconia powder (PRAXAIR) with 7.3% (Y20s3), Bal. (ZrO) and 4.3% (traces) with part. size of 11-22 um.
Under a copper discoidal sample (25X5 mm) with 95% (Cu) and 5% (traces); containing or not an irradiated film.
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Firstly, 20 mm line tracks were made under CBS samples; using manual parameters controlling of vsand
coordinate. Throughout YaskawaCL25 robotic arm pendant controller. Likewise, £ parameters were manually
adjusted using a P = 1500W Ytterbium IPG fiber laser. Next, GS and GP films were then irradiated throughout
rectilinear and area programmed tracks; using RoboDK software. In this case, the processing automation assureda
perpendicular beam incidence, as well correct track definition; an impossible adjustment under a manual
execution. Finally, the sectional of samples were optical microscopy (OM) analyzed; using a Zeiss microscope. In
order to evaluate the process automation impact throughout a process chart containing parameters variation: 7K1-
8, as shown in Fig. 1; where also specifies the programming type: 20 mm line or 25X8 mm area or when notused
(manual) and focal up length. With Argon gas flow "s," of 7 I/min; using a continuous laser beam.

With best result definition, this parameter were repeated; evaluating this efficiency as a TBC clad-
coupling. NiCrAlY and zirconia deposition. To this end, NiCrAlY was firstly deposited, acting as a "bond-
coating" for ZrO, above; both deposited at "u" rate and charged by "s/" argon flow of 7 I/min. According to
parameters showed in Fig. 2; including the program routine of 20X20 mm area and static laser for certain period
(S1). Noting that, TBC was deposited with and without film. Parallelly, best 7K result was analyzed; evaluating
its friction coefficient “6”, wear resistance rate “W”’, Vickers microhardness (MHV) and “RA4” roughness average
index ; using an Anton Paar TRB? tribometer; according the following parameters of: 6 mm sphere tip of 440C
inox, amplitude “4” of 10 mm, linear speed “/;”” of 4.7 cm/s, normal load “N;” of 5 N for maximum period “¢’
of100 s with frequency “f” of 1.5 Hz. Likewise, a micro—Vickers Hardness tester F700 with 100 gf applied for
15 sat surface film or substrate; and a Taylor Hobson roughness meter at 1.5 mm/s of speed and 2.5 mm of
length.

Track Vs E Program Focus Film Track Ve E P Prog. Focus Powder
mmys TA’ nm mm/s %  g/min mm

TK-1 18 30 ho on CBS TK-9 6 50 0 area on none
IK-2 18 ?0 ',lo on CBS No fikm 6 50 0 area on none

K3 1050 line on GS 6 50 9  aea on  NiCrAlY
X4 10 70 line on GS 0 40 0 SI32s 112 none
TK-5 1o 50 line 20 GP 0 40 6 sl25s 112 Zr0,
TK6 10 30 line 20 GP TK-10 6 30 0 area on none
TK-7 10 39 area 30 CBS film 6 30 0 area on none

0 75 SI5m 70 CBS :

: 6 55 9 area on NiCrAlY
TK-§ 10 60 area 30 CBS 6 30 0 area 9 none
” 0 75 SI5m 70 CBS 6 50 2 area 9 ZrO;

Fig. 1. Film irradiation parameters. Fig. 2. TBC deposition parameters.

3. Results and Discussions

"TK-5" parameter shown best tribological properties with a “6” 74% lower than sample surface without
film, as Fig. 3 graph shown. In addition, this film showed a 22% of reduction in "#", according to the mass losses
between wear pair: surface and ball, as Fig. 4 micrographs illustrates. Furthermore, the automatization role was
crucial under the processing. Evolving from an irregular and discontinuous film; as Fig. 5 process-chart shown;
to a uniform-well-cladded film, as Fig. 6 process chart shown. Consequently, was observed an improvement of
NiCrAlY bond-coating anchoring; due to a R4 increase: 3.2 pm against 1.8 pm. Thus, Zirconia deposition was
improved; facilizing the fixation by covalent bonds under NiCrAlY surface oxides, as Fig. 7 photographs shown.
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Fig. 3. Friction coefficient graph with/without 7K-5. Fig. 4. Micrographs of pair mass losing.
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Fig. 7. Film irradiation parameters. Fig. 6. TBC deposition parameters.

Concluding that the laser irradiated carbon films, act as a cladding-coupler for TBC. Likewise, the
processautomation improves the film fixation quality; controlling the parameters and equipment precision of
set-up.
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1. Introduction

Topological bifurcations have been the subject of recent studies in plasma confinement in order to improve
regimes of operation for tokamaks. We present a model of resonant magnetic perturbations for a cylindrical plasma
with toroidal correction in which heteroclinic bifurcations around rational surfaces are induced. In this model, a
perturbation generated by a pair of resonant helical windings (RHWs) located on the external wall is superposed
to a helical current sheet (HCS) located on a rational surface. We show that heteroclinic islands are created when
the perturbation current associated to the HCS is increased, which is consistent to bifurcations reported in resistive
mhd simulations for the NSTX-U and in experiments for the DIII-D tokamak.

2. Theory

We present a model that is capable of generating heteroclinic bifurcations applying two resonant magnetic
perturbations (RMPs) superposed for a cylindrical plasma with toroidal correction. The first perturbation is created
by a pair of resonant helical windings (RHWs) on the external wall, which is usually studied in order to reduce
wall erosion by generating a chaotic layer near the plasma edge [1-2]. The second one is a helical current sheet
(HCS) located on a rational flux-surface, acting like a plasma current perturbation around this region [3]. We have
identified four topological bifurcations located around rational flux-surfaces, all of them modifying the
distribution of field lines similarly to the heteroclinic bifurcations observed in resistive mhd simulations and in
experiments.

3. Results and Discussions
We present new topological bifurcations that are generated when the current /; is increased. In all cases
considered here, the perturbation is generated by RHWs and HCS.
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Fig.1: Poincaré plots of field lines considering RHWs resonant to mode (my,ny) = (2,1) with Iy = 1%lI, and HCS
resonant to mode (ms,ng) = (8,2) with I, = 0.628%l,, showing region (a) around ri/a = 0.610, associated to
safety factor q(ry) = 2, and (b) zoom around r/a = 0.800, associated to safety factor r/a = 3. The interior of red
magnetic islands contains two islands (blue and green).
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1. Introducao

O titanio e suas ligas desempenham um papel crucial em implantes ortopédicos e odontologicos devido as
suas notdveis caracteristicas de biocompatibilidade, resisténcia a corrosdo e uma excelente relacdo entre
resisténcia mecanica ¢ densidade, quando comparados a outras ligas utilizadas na area biomédica (1). No
entanto, a amplamente utilizada liga Ti6Al4V contém elementos considerados citotoxicos, como o vanadio e o
aluminio (2).Portanto, a pesquisa estd focada no desenvolvimento de ligas que ndo contenham esses elementos,
como nidbio, zircdnio, molibdénio, manganés e tantalo, que sdo reconhecidos como [-estabilizadores. Sao
realizadas avalia¢des de citotoxicidade in vitro para determinar a adequacdo desses novos materiais para
aplicagoes biomédicas, com énfase na sua capacidade de ndo interferir no crescimento celular.

2. Parte Experimental

Foram utilizadas amostras de titdnio comercial e ligas a base de titanio no estudo. Esses materiais passaram
por um processo de decapagem e lavagem para remover impurezas superficiais. Em seguida, foram fundidos
em umforno de arco-voltaico com atmosfera controlada de argonio para evitar contaminagdes. Posteriormente,
foram submetidos a processos adicionais, como tratamento térmico, laminagdo a quente e solubilizacdo. Apos
a preparacao dos lingotes, foram cortados, lixados, polidos e limpos para analises futuras.

Os ensaios de citotoxicidade foram realizados no Instituto de Biociéncias da UNESP. As amostras das ligas
forampesadas e autoclavadas, e um meio de cultivo adequado foi preparado. As células pré-osteoblasticas
(MC3T3-El)foram transferidas para placas de 96 pogos com uma densidade de 5x10* células/ml, 24 horas antes
dos ensaios de MTT. Cada amostra foi avaliada em duas placas diferentes, uma para o periodo de 24 horas ¢
outra para o periodo de 72 horas. O meio de cultivo condicionado com as amostras foi adicionado as células na
placa. Em seguida, foi conduzido o ensaio de MTT indireto para avaliar a citotoxicidade das amostras em relacao
as célulasem cultivo, tanto ap6s 24 horas quanto ap6s 72 horas.

3. Resultados e Discussoes

As Figs. 1 e 2 mostram os resultados das analise de adesdo e proliferagdo celular em algumas ligas de Ti.
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Figura 1: Grdfico representando a andlise das ligas Figura 2: Grdfico representando a analise das ligas
Ti20TaxNb (x=10,20 e 30) no periodo de 24 e 72 horas.  Ti6Al4V, TiSAI2V e Til0Al no periodo de 24 e 72 horas.

Os resultados da andlise das ligas de titanio desenvolvidas pelo Laboratorio de Anelasticidade e Biomateriais
revelam consisténcia com valores superiores ou estatisticamente equivalentes ao grupo de controle
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1. Introduction

Candida yeasts are the fourth most prevalent cause of hospital-acquired infections globally. Although
they are generally considered benign in humans, they have the potential to cause opportunistic infections, often
associated with the development of biofilms. This kind of microbial organization complicates the treatment
process and leads to worrying mortality rates [1]. Given the critical medical significance of this organization of
microorganisms, the adoption of new technologies is imperative for their control or elimination. Low temperature
atmospheric pressure plasmas (LTAPP) are gaining growing recognition as a potential method for eradicating and
managing infections, as well as bacterial or fungal contamination [2,3].

2. Experimental

In this study, Low Temperature Atmospheric Pressure Plasmas (LTAPP) were produced in a gliding
reactor using 6L/min of Argon and 4L/min of Argon. The objective was to apply LTAPP for the inactivation of
standard ATCC® strains and clinical strains of Candida parapsilosis and Candida albicans, cultivated in vitro on
polyurethane substrates. To achieve this, the treatment was conducted for a duration of 10 minutes at 3 cm
distance. The composition of the plasma was examined through Optical Emission Spectroscopy, while the
presence of biofilm was confirmed via Scanning Electron Microscopy. To quantify the reduction in colony
forming units, all samples were plated on Sabouraud Dextrose Agar using the Spread Plate technique.
Additionally, cell viability was assessed using Confocal Laser Scan Microscopy, using the markers SYTO9 and
propidium iodide.

3. Results and Discussions

The Optical Emission Spectroscopy showed the presence of NO, OH, NH, and N in the plasma plume,
in which the OH system emissions were the highest [4]. Scanning Electron Microscopy confirmed the presence
of biofilm in the samples and the Spread Plate technique showed for C. parapsilosis a 91.5% and 90.1% reduction
in Colony Forming Units for the standard and clinical strains, respectively. In the other hand, for C. albicans the
reduction was 88.8% and 83.3% respectively. The evaluation of cell viability by Confocal Laser Scan Microscopy,
verified that the treated samples presented internalization of Propidium lodide, demonstrating cell membrane
damage. The reduction in Candida sp contamination varies due to species-specific morphological, physiological,
biofilm-forming, and extracellular matrix capabilities. These distinctions account for CFU reduction percentage
differences, highlighting the challenge of devising a universal methodology for different species and an even
greater hurdle for diverse clinically relevant microorganisms [5].
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1. Introduction

The increased adoption of implantable medical devices (IMDs) in modern medicine and healthcare is due
to theircapacity to repair and replace damaged tissues or organs [1][2]. However, careful consideration is necessary
whenselecting the materials for IMDs to ensure optimal performance within a biological environment. Besides
exhibiting biocompatibility and chemical stability, the ideal materials should possess the ability to prevent
bacterial colonization on the implants[3]. Although bacterial infections can be addressed with antibiotics, their
excessive use has contributed to the emergence of antibiotic-resistant microorganisms. Additionally, bacteria can
create biofilms, which are clusters of cells that shield them from external factors, when they adhere to surfaces[4].

2. Experimental

In this particular situation, the potential solution to address the challenges related to implants involves
modifying the surfaces of biomaterials using natural antimicrobial compounds. To explore this approach, we
conducted an experiment involving the deposition and characterization of polymeric thin films derived from
carvacrol and eugenol monomers using a Dielectric Barrier Discharge (DBD) plasma reactor, as illustrated in
Figure 1. The electrical discharge properties were assessed by measuring voltage drop across a resistor and
capacitor, while theapplied voltage was determined using a voltage divider. The maximum applied voltage reached
14.4 kV peak-to-peak, with a power level of approximately 1.2 W. The study also involved analyzing the structural
properties of the films through techniques such as infrared reflectance spectroscopy, scanning electron
microscopy, atomic force microscopy, profilometry, and contact angle measurements. Furthermore, we evaluated
the effectiveness of these films in inhibiting biofilm formation of Staphylococcus aureus, Pseudomonas
aeruginosa, Escherichia coli,and Candida albicans on stainless steel surfaces.
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Figure 1. The experimental setup used for film deposition and discharge characterization.

3. Results and Discussions

The resultant films were found to possess a uniform, smooth, and dense structure that closely resembled
the chemical composition of the respective monomers. In terms of their antimicrobial properties, the coatings
derivedfrom carvacrol were observed to completely inhibit the adhesion of E. coli, while reducing the proliferation
of S.aureus by 90%. Furthermore, these coatings inhibited the adhesion of P. aeruginosa and C. albicans by up
to 44% and 60%, respectively. Similarly, films produced in plasmas containing eugenol demonstrated strong
antimicrobial capabilities, inhibiting the adhesion of E. coli and S. aureus by more than 75% and 65%,
respectively, and reducing the adhesion of P. aeruginosa and C. albicans by more than 30% and 40%,
respectively. Additionally, electrochemical impedance spectroscopy and potentiodynamic results indicated that
both carvacrol- and eugenol-derived films significantly increased the corrosion resistance of stainless steel in
NacCl solution by at least 10 times.
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1. Introdution

Monocrystalline graphite films have interesting properties for technological applications, such wear
resistance and low friction coefficient [1]. Using monocrystalline graphite films as protective coatings can
increase the lifetime of the tubes used in propulsion of spacecrafts and thermal control systems of satellites and
inhibit the permeation of corrosive species from the fuels and the cooling fluids through the film-metal interface.
The properties of the films deposited by Plasma Immersion lon Implantation and Deposition (PIII&D) system
generally depend on the deposition conditions, which determine their microstructure, especially the respective
proportions of sp* and sp? carbon site [2, 3]. Therefore, the objectives of this work were the production of
monocrystalline graphite films inside metal tubes to increase the useful lifetime in the applications of the
aerospace, oil and gas sectors, taking advantage of the plasma ejected from the interior of the tube for the coating
of flat samples and to investigate the properties of these films.

2. Experimental Procedure

The films were produced by PIII&D system using acetylene plasma, by driving Hollow Cathode (HC)
discharges inside the tube attached to the top part of the chamber, in a stainless-steel cylindrical vessel with a
volume of 20 liters. The tube used was titanium alloy (Ti6A14V), with 15 cm length and small internal diameter of
1.1 cm, with one side closed configuration. Polished samples of Ti6Al4V (TAV), and pieces of p-type silicon,
were fixed along the inner tube wall for subsequent analysis of the monocrystalline graphite coatings. The material
expelled by the HC driven tube was deposited in a commercial Si-wafer disc target, placed 7 cm from the tube
exit. Prior to each deposition, the tubes were further cleaned in argon plasma for 10 min (4kV, 15A, 20us, S00Hz).
Acetylene plasma was generated by the application of pulses of 2kV, 15A, 20us, 500 Hz rate, reaching
temperatures of about 1000°C quickly. Deposition time varied from 30 to 240 minutes. Chemical structure of films
were analyzed by Raman Spectroscopy and the film thicknesses were measured by Field Emission Gun —
Secondary Electron Microscopy (FEG/SEM/EDS), and the topography was evaluated from surface images.

3. Results and Discussions
The ID/IG value proved the existence of monocrystalline graphite on the film. The internal wall of the tube
was completely covered by these films, as well as the samples placed inside the tube, and revealed to be of quite
a good quality, totally adhered, with thickness between 2 to 25 um. It was found that the plasma ejected from the
tube has also good properties, such as high density, stability of the discharge, uniform plasma and with high rates
of implantation and deposition. Finally, it can be used for coating planar components with success.
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1. Introduction
In scaffold engineering, PLA is used as a substitute for metallic bone implants, but its low surface energy
and hydrophilicity hinder bone cell growth. To address this issue, bioagents can be incorporated into the polymer
matrix or deposited on the scaffold's surface [1]. Cerium oxide, known for scavenging reactive oxygen species, is
promising for overcoming these challenges. This work focuses on depositing cerium oxide nanoparticles using
modified electrophoretic deposition techniques, including short-timed pulsed voltages and mechanical agitation
for stabilizing colloidal suspensions.

2. Experimental

0.1% (m/v) aqueous suspension of cerium oxide nanoparticles was prepared using a tip sonicator for 30
minutes to ensure complete dispersion. The reactor configuration is shown in Figure 1, consisting of a copper
vessel acting as the polarized electrode and a grounded mechanical rod, which was set to rotate at 2340 rpm [2].
The scaffolds were immersed and freely moving in the suspension during the electrophoretic deposition. The
experiment was performed for 10 minutes. The pulse configuration consists of two alternating positive and
negative pulses, 2.5 us of pulse width, and 1000 V amplitude (not shown here) [3]. The time between the pulse’s
sequence (time-off) was 250 ps to avoid excess medium heating.

3.Results and Discussions
Figure 2 shows the SEM analysis of the surface and inside the pores (cross-section) of the scaffolds. First,
the constant mechanical agitation did not damage the scaffolds severely. Second, the highlighted agglomerates
may indicate the presence of cerium oxide nanoparticles, due to their similarities with the morphology of the
agglomerated nanoparticles (not shown here). Finally, the deposition was more efficient on the surface than on

the inside of the scaffolds, probably because of the agglomerates' size and inability to diffuse through the pores.
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Fig.1. Representation of the reactor used in the high- Fig. 2. SEM images of the scaffolds, with the cerium oxide
voltage pulsed electrophoresis. agglomerates highlighted in red.
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1. Introduction
Butyl rubber is a copolymer of isobutylene + isoprene characterized by high resistance to gas and liquid
permeability and used for various applications such as sealing rings, tires. In agriculture the material is used as a
pheromone releaser through septa as a safer and more sustainable alternative to conventional pesticides [1]. To
improve the release rate, atmospheric plasma surface treatment technique is a viable option. The plasma generator
source KINPen IND, is an atmospheric plasma jet developed for sensitive surface treatment at atmospheric
pressure and room temperature with optimized parameters for polymers.

2. Experimental
The characterization techniques used in this work include Scanning Electron Microscopy, Energy
Dispersive X-Ray Spectroscopy, Fourier Transform Infrared Spectroscopy and Contact Angle, before and
after treatment, to compare and evaluate the surface modification.

3. Results and Discussions
A jet of argon plasma with 2% oxygen under different conditions was used to treat the substrate reducing

the contact angle up to 25°, enhancing its wettability.
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1. Introduction

Titanium is a lightweight material, abundant on Earth, and biocompatible due to its corrosion resistance
and physical and chemical properties. Similarly, molybdenum, zirconium, and copper are also biocompatible [1].
Zirconium, molybdenum, and copper are typically used to enhance corrosion resistance and, most importantly,
the properties of titanium alloys, which do not possess the best mechanical properties on their own for use in
prosthetics [2]. A noteworthy property of molybdenum and copper is that they act as B-stabilizers for titanium.
Therefore, in this biomaterial application project, the alloy utilized was Ti-20Mo-15Zr-4.5Cu, where its
characterization was conducted, and some of its properties were obtained.

2. Experimental
Metals were initially weighed and then taken to an electric arc furnace for melting. In the furnace, under an
argon atmosphere, an inert gas, there was no reaction with the alloy. Subsequently, the sample was poured five
times to achieve better homogeneity. After melting, the sample is transferred to the heat treatment furnace, which
is heated and then slowly cooled to room temperature for 24 hours. At each stage of the alloy, where it is sanded
with various sandpapers, polished, and chemically attacked with Kroll solution [3], optical and scanning electron
microscopy analyses, as well as X-ray testing, are performed, in addition to the microhardness test, which was

also conducted.

3. Results and Discussions

During and after the melting process, it was observed in the sample that there was no contamination within
the furnace under the argon atmosphere; therefore, the sample was suitable for the subsequent steps and analyses.
The density and hardness analyses of the alloy show that the results are very close to alloys commonly used in the
field of biomaterials and implants, thus making it viable for use in biomaterials. Furthermore, in the images
obtained from optical microscopy, a characteristic morphology of the beta phase is observed in some areas, with
axial grains and a 120-degree angle between grain boundaries. The presence of the beta phase is also evident in
the samples' X-ray diffraction (XRD) analyses. Additionally, scanning electron microscopy (SEM) provides
greater detail on grain boundaries and the presence of heavy elements in the darker regions, such as copper and
titanium in lighter regions. Finally, the presence of the beta phase (body-centered cubic) in the alloy is indeed
confirmed, which is preferable for biomedical applications due to its theoretically low modulus of elasticity.
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Fig. 1 — DRX for Ti-20Mo-15Zr-4.5Cu alloy Fig. 2 — SEM for Ti-20Mo-15Zr-4.5Cu alloy
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1. Introduction

Among the different applications of plasma technology, plasma activated water (PAW) and plasma
activated saline solution (PASS) have attracted significant attention for their potential applications. [1,2] Some of
the numerous applications include the inactivation of microorganisms, the sterilization of medical equipment, the
improvement of plant growth, surface treatment, among others. The liquid plasma interaction triggers a series of
chemical and physical reactions that result in the generation of certain species and the alteration of some properties
of the liquid, such as pH, conductivity, Total Dissolved Salts (TDS) and Salinity. Having control over the levels
of these parameters is essential to optimize the plasma activation process and maximize its benefits in your
applications, since in applications such as the food industry, the requirements may be different from those used
in disinfection processes.

2. Experimental

Two different types of liquids, deionized water (DI) and saline solution (SS), were activated in periods of
10, 15, 20, 30 and 40 minutes, each in a volume of 40ml. Subsequently, a multiparameter meter (Metrohm 913)
was used to measure pH, total distributed salts (TDS), conductivity, and salinity of each activated solution.
Additionally, to account for potential evaporation during each activation, the final volume of each sample was
measured. Furthermore, the experiment employed a Surfatron (SWD) microwave plasma jet utilizing surface-
wave technology, operating at 2.45 GHz, with a continuous flow of argon gas. Using a solid-state power supply,
experiments were performed at 70 W.

3. Results and Discussions

According to the measured parameters, as shown in Figure 1, it was possible to notice that the
deionized water had a smaller volume loss, just as the other measured parameters were smaller, but its pH was close.
On the other hand, when analyzing the percentage increase in TDS, conductivity and salinity of the last activation
time, in relation to the control, it is possible to notice a significant difference, as shown in Figure 2. TDS has a
synergistic effect on the production of IONs, for example high concentrations of TDS, may indicate the presence of

ions that can participate in the formation of reactive oxygen species (ROS).
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of the time.
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1. Introduction

Bone defects can cause aesthetic problems, impair mobility or even put a person's life at risk. One of the
possibilities for restoring skeletal functions is the application of scaffolds made from synthetic materials. These
scaffolds act as three-dimensional structures with adequate porosity to allow the growth of cells inside, as well as
withstanding the mechanical stresses present at the site where they are applied. For this application, scaffolds
could be produced with biopolymers such as PLA by FDM additive manufacturing using DICOM tomography
images. However, we need to study and understand the behavior and influence of the geometries that can be
applied in relation to compressive strength and inserted porosity [1,2].

2. Experimental
Cylindrical samples were obtained by FDM additive manufacturing using a GTMax H4 3D printer using
PLA biopolymer with a variation in volume filled by 70% and 40%, inserting porosity into probable geometries
that could be used to make scaffolds, which were characterized in SEM, subjected to compression tests and density
tests using the Archimedes method with a vacuum applied to the samples for a more accurate result.

3. Results and Discussions
The samples submitted to the compression test initially showed linear-elastic behavior. Subsequently, the
elastic limit of the polymer is exceeded, generating a permanent and irreversible deformation when loading ends.
Based on the ASTM D695 standard, the point where the analytical line was projected outside the linear behavior
was considered the useful stress point.
The compressive strength showed coherent and proportional values when tested at 70% and 40% infill,
due to the reduction in density and increase in apparent porosity.

Stress (MPa)

Strain (mm)

Fig. 1. Compression test Geometry in Fig. 2. Geometry: (1) scattered  Fig. 3. Vacuum application for
70% and 40% Infill rectilinear; (2) gyr()ld’ (3) density testing.
Hexagon; (4) monotonic.
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1. Introduction
The DLC film deposited on 321 stainless steel aims to improve surface properties such as high wear
resistance and low friction coefficient. The doping of DLC film with chemical elements such as nitrogen or siliconcan
improve the film properties such as adhesion to the metal surface or structural stability of this film [1]. The objective
of this work is to evaluate the effect of doping DLC films with nitrogen and silicon deposited by the Plasma
Enhanced Chemical Vapor Deposition (PECVD) technique in the wear behavior of the AISI 321 stainlesssteel.

2. Experimental
The DLC films were deposited by PECVD on AISI 321 stainless steel (BM), initiating with plasma ablation
process using 80% Ar and 20% H» at a pressure of 2.0 torr for 2 hours. After that, an interlayer of organosilicon was
deposited using hexamethyldisioxane (HMDSO) (70%) as a precursor and Ar (30%) with a total gas flow of 0.06
torr for 25 minutes. The DLC films were deposited with the parameters shown in Tab1. Thetribological property of
the films was characterized by the wear test by fixed ball, with variation in the test time with a contact load of 8N
and a ball rotation frequency of 40 Hz.

Tab. 1. Deposition parameters of the DLC, DLCN and DLC-Si films by PECVD.

Samples Gases Voltage (V) [Time (h) | Temperature (°C)
DLC 90% CH4 + 10% Ar (40sccm)
DLCN 70% CHa4 + 30% N> (40sccem) 500 2 + 200
DLC-Si [90% CH4 + 8% Ar + 2% HMDSO (40sccm)

3. Results and Discussions
We can observe in Fig.1 that the untreated material (BM) showed the worst wear resistance compared toall
treated materials. The DLC film showed a low wear volume at a shorter sliding distance, sharply decreasing the
wear resistance for longer sliding distances. The good adhesion of the DLCN on the metal substrate corroborates
with the high and stable wear resistance of this film. The higher wear resistance was observed for the DLC doped
with silicon due to the stabilization of the film structure in high temperature situations that occurin the wear test.
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Fig. 1. Wear volume to treated and untreated material.
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1. Introduction

The carbon nanotube (CNTs) is a carbon nanostructure that has electrical, thermal, and mechanical
properties, attractive for various applications. However, conventional CNT synthesis methods, such as chemical
vapor deposition (CVD), require temperatures above 1000° C. In order to minimize this limitation, the combination
of plasma and the CVD technique shows promise [1]. On the other hand, CNTs applied in differentareas at the end
of the use cycle can interact with biological systems and generate toxicological effects. Therefore,it is important to
study the ecotoxicity of these carbon nanostructures [2]. The objective of this work is to comparethe ecotoxicity of
CNTs obtained by CVD and Plasma Enhanced Chemical Vapor Deposition (PECVD) techniques using the R.
subcapitata as bioindicator.

2. Experimental
The CNTs obtained by PECVD used the precursor gases of methane (CHa4), H>and Ar at a total gas pressure
of 1.50 torr, with 800 V for 30 minutes. As for the CNTs obtained by CVD, the nanotubes commercial Helix®
were used. Both CNTs were characterized by Raman spectrometry. For toxicity test it was carried out a Chronic
Toxicity Test according to ENVIRONMENT CANADA, EPS 1/RM/27 (1992) using green algae of thespecies R.
subcapitata exposed to concentrations of 0.1 to 100 mg/L of NTC.

3. Results and Discussions
The material obtained by the PECVD technique presented a Raman spectrum with D, G, D+D’ and 2D
bands, characteristic of Multi-Walled Carbon Nanotubes (MWCNTs) as shown in Fig.1. In Fig. 2, the Eso
concentrations obtained by exposing algae to CVD-CNT and PECVD-CNT are shown, respectively black and blue
lines. It is observed that in both materials the inhibition rate increases with increasing concentrations. However,
the PECVD-CNT presents Eso of 161.209 mg/L and the CVD-CNT Esy of 86.017 mg/L. This indicatesthat the
CNTs obtained by PECVD were almost twice as toxic than the CNTs obtained by CVD (conventional technique)

in this experimental contamination.
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1. Introduction

Composite materials enable the combination of low density with high structural strength, making them
widely used throughout the global industry. To facilitate the study of this class of materials, computational analysis
can be employed, providing data through simulation of material behavior under various working conditions, such as
thermal analysis to assess thermal phenomena derived from a welding process [1]. The ANSYS Composite PrepPost
(ACP) provides all the necessary functionalities for the analysis of layered composite structures [2]. In this work,
we aim to evaluate the heat distribution gradient in the PEI/Fiberglass composite resulting from the oxyacetylene
welding process for hybrid bonding between the thermoplastic composite with a polymeric matrix and aluminum
2024-T3.

2. Structural Modeling
Using the ACP module of the ANSYS program, a sandwich laminate model was developed, considering the
material configurations provided by TORAY, specifically 8HS, (0/90)5s, containing approximately 50% by volume
of poly(ether-imide) matrix reinforced with fiberglass. The geometry adopted for simulation focused only on the
welded joint area of 25 mm by 25 mm to reduce processing time, resulting in a thickness of 2.89 mm at the end of the
model configuration by ACP (Prep).

2.1. Transient Thermal Analysis
For simulation, the measured temperature at the contact area (joint) of the composite with aluminum is 378
°C, while the temperature recorded at the bottom of the sample is 136.33 °C, based on experimental data. The
exposure interval was 120 seconds, a duration corresponding to the welding process.

3. Results and Discussions
The simulation results indicate that the maximum heat distribution gradient of the composite is
approximately 0.01545, implying that the sample will expand by about 1.545% of its original dimension due to
temperature variation. With these simulation data, future experimental measurements of the process will be
conducted to validate the model and determine the optimal welding conditions, taking into account the thermal

behavior of the composite.
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1. Introduction
To achieve film uniformity on complex surfaces industrial PVD deposition systems use substrate
movement strategies, such as double or even triple rotation. In this way, the sample trajectory is circular and
double-circular respectively, which allows a more uniform thickness distribution, since the flow of sputtered
atoms has a fixed nascent angular distribution during deposition [1]. In this work, we developed a rotating sample
holder for film deposition by magnetron sputtering to analyze the effects of substrate movement on film thickness
uniformity.

2. Experimental

The experiment was carried out in a cylindrical deposition chamber at the Laboratory of Plasmas, Films,
and Surfaces of the Santa Catarina State University. The deposition system is a direct current unbalanced type 11
grid-assisted magnetron sputtering. The system was modified to include a rotating sample holder, consisting of a
planetary gearbox with a low-cost rotational mechanical through-hole (figure 1). The sample holder system is
placed in a face-to-face configuration with the target at a distance of 74 mm. Ti films were deposited on silicon
substrates at room temperature for 10 minutes, at a constant current of 2.00 A and an average discharge voltage
of 365 V at a working pressure of 0.40 Pa. Three different sample movement conditions were tested: stationary,
rotating, and planetary rotating.

3. Results and Discussions
Figure 2 represents the thickness profile of the Ti films obtained through a profilometer. An average
thickness of (611+49) nm was observed for the stationary sample, (598+51) nm for the rotating sample, and
(583+6) nm for the planetary rotating sample, which results in standard deviations of 16%, 17%, and 2%
respectively. In other words, the film thickness uniformity is 8 times higher in the planetary rotating sample
compared to the other configurations tested.
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Fig. 1. Planetary rotating sample holder and low-cost Fig. 2. Ti film thickness onto Sis under the conditions:
rotational mechanical through-hole. stationary, rotating, and planetary rotating.
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1. Introduction
Synthetic diamond films deposited by CVD method comes from a gas mixture containing methane (CHs)and
hydrogen (H»). Methane is responsible for producing methyl radical, which is the precursor of the diamond film
formation. The growth technique used was Hot Filament Assisted Chemical Vapor Deposition (HFCVD)[1].

2. Experimental
A multifilament hot filament has been used to obtain CVD film. The gas flow, temperature, heating rate,
pressure and time conditions were the adjusted parameters based on previous experiments. Intrinsic and boron-
doped silicon wafer with crystal orientation (100) and (111) were employed as substrate after it has been polished
with diamond paste (Struers 0,25 um) and cleaned up in ultrasound bath. Conditions of pressure and temperature
were defined in previous step as 50 torr of pressure and substrate temperature of 800°C During the optimization it
was used a deposition time ranging from 120 to 180 minutes and gases flow of 100 to 200 sccm [2].

3. Results and Discussions
The obtained CVD diamond films were observed using a high-resolution scanning electron microscope
model JEOL 7500F field emission (FEG-SEM) and a high resolution CCD camera installed at the Institute of
Chemistry of Araraquara (IQ-UNESP), operating in secondary electrons (BSE). The micrographs were made in the
normal plan to film for observation of diamond CVD crystals size and distribution and also in longitudinal plan for
the film thickness observation. Results showed that the total flow value of 125 sccm and deposition time120 minutes
were sufficient to achieve films with thickness between 4 and 5.5 micrometers (Fig. 1).

Thickness versus time and flow
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Fig 1.Electron micrographs thickness of CVD diamond film samples obtained with SEM. 3000x

This work presented the micro structural characterization produced by hot-filament assisted chemical vapour
deposition (HFCVD). The 111 and 100 oriented crystal silicon wafers were used as the substrate. Diamond films
were characterized by scanning electron microscope (SEM). Research suggests that doping has no interference inthe
morphology and thickness. Substrate crystallographic orientation presented no interference to film depositionor
growing rate, but a deeper study is necessary to final conclusions.
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1. Introduction
Although several works in literature report on the effect of the plasma excitation parameters on the properties
of Si based layers deposited from hexamethyldisiloxane (HMDSO) plasmas, the effects of homogenousreactions and
heterogeneous high energy interactions are still under discussion. Considering that, this work aimedto investigate the
possibility of inducing structural crosslinking and densification of SiOx networks by controllinglow energy reaction
mechanisms.

2. Experimental

Films were deposited for 300 s from 2% of HMDSO, 86% of O; and 12% of Ar mixtures at a working
pressure of 9.5 Pa. Radiofrequency signal was used to excite the plasma in a way to not deliberately induce ion
bombardment of the growing layers. The power of the radiofrequency excitation signal, P, was changed from 100to
300 W to alter the plasma energetics while preserving the oxide nature of the coatings. Film thickness and deposition
rate were determined from data acquired by profilometer. Molecular structure and elemental composition were
evaluated by infrared and X-ray photoelectron spectroscopies. Surface topography and roughness were determined
by atomic force microscopy. Nanoindentation and scratching tests were employed toevaluate the mechanical and
tribological properties of the films. Electrochemical impedance spectroscopy enabled the determination of the
corrosion current density and potential as well as the layer porosity.

3. Results and Discussions
Non-stoichiometric SiOx films were homogeneously deposited on the surface of the substrates with the
content of organic and hydroxyl contaminants dependent on P. The structure crosslinking and the quality of the
oxide were observed to scale with the proportion of OH groups. Mechanical, tribological and barrier properties
improved with the increment of crosslinking and with moieties elimination.
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1. Introduction

Electrophoretic deposition (EPD) is an important technology for coating surfaces with thin films from
suspensions. However, when the process is conducted with water and high voltages are used, bubbles can form
on the working electrode, creating a heterogeneous, weak, and porous deposit [1]. An efficient way to reduce gas
bubbles on electrodes using aqueous suspensions is to carry out the EPD process under modulated electric fields,
such as alternating current (AC) [2]. This work aims to evaluate the deposition of graphene oxide on a flat metallic
substrate through the classical (direct electric current and low voltage) and modified electrophoretic deposition
process with high-voltage pulses, using aqueous suspension.

2. Experimental

Before the EPD process, graphene oxide (GO) suspension was prepared in aqueous medium with 1
mg/mL. The suspension was sonicated for 1 hour and 20 min. For the depositions, the Supplier DC Power Source
(ABIiPPS) electrical source was used. The distance between the electrodes in the reactor was 4 cm. Classical
deposition was conducted under direct electric current with a voltage of 10 V. The modified deposition was
conducted with alternating positive pulses of +600 V and negative pulses of -600 V. The pulse train was composed
of two pulses (2p+ and 2p-) and lasted 1 ps, with the interval between each pulse train being 20 ps. Depositions
were conducted for 5 min. During the EPD process, an ultrasonic bath at 30 kHz was used to stir the suspension.
The samples were characterized by scanning electron microscopy (SEM).

3. Results and Discussions
Fig. 1 shows the voltage waveform for the modified deposition process, in which high-frequency bipolar

pulses with high voltages are used. Fig. 2A shows the SEM result for classical deposition and it is possible to
observe regions without deposition (red circle), while for modified deposition (Fig. 2B) the entire surface was
covered by GO. Furthermore, even using water and high voltage, the deposition did not show cracks, probably
due to the high frequency, so there is no time for water electrolysis to occur. Thus, the electrophoretic deposition
process with high voltage pulses resulted in a more homogeneous deposition.
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Fig. 1. Voltage waveforms of positive and negativepulses Fig. 2. SEM of GO deposition by A) classical and B)
observed in modified EPD process. modified electrophoresis.
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1. Introducio

Esse trabalho tem como foco a linha de pesquisa e desenvolvimento de materiais para controle e
Interferéncia EletroMagnética (EMI). O estudo da prevencao e mitigacdo de EMI ¢ de grande interesse cientifico,
pois, refere-se ao controle, através de revestimento de diferentes materiais, da interferéncia indesejada de sinais
eletromagnéticos em eletronicos e antenas, o que pode ocasionar distor¢des ou mau funcionamento em sistemas de
comunicagdo como exemplo: ruidos, perda da qualidade de sinal, mau funcionamento, superaquecimento e atémesmo
danos permanentes em ambientes sensiveis e criticos. Aqui propde-se o desenvolvimento de um softwareem
linguagem de programacao Python que seja capaz de simular diferentes materiais com diferentes estruturas para
controle e interferéncia eletromagnética (EMI).

2. Experimental e Tedrica

Inicialmente as amostras sdo analisadas através do equipamento VNA (Analisador de Rede Vetorial) paraa
obtencdo dos pardmetros eletromagnéticos experimentais, essa analise fornece os dados que serdo usados como
parametros de entrada no software. O software retorna de resultado a plotagem de graficos com as propriedades
eletromagnéticas do material como: permeabilidade magnética relativa, permissividade elétrica relativa e a perdapor
reflexdo que sdo calculadas inicialmente em funcdo da frequéncia e espessura. Posteriormente, o software simula
computacionalmente a perda por reflexdo em funcdo da espessura do material, bem como, simula diferentes
materiais em distintas camadas e sequéncia de empilhamento (multicamadas) de maneira que o usuariopossa definir
qual apresentaria melhor absor¢do de EMI de acordo com a aplicacdo desejada.

3. Resultados e Discussdes

A Figura 1 apresenta o equipamento VNA onde sdo obtidas as propriedades do material como frequéncia,
permeabilidade magnética relativa e permissividade elétrica relativa. A Figura 2 apresenta a interface do software
desenvolvido nesse trabalho, onde tem-se o grafico representando a perda de reflexao calculada versus a frequéncia
e trés barras de rolamento. A principio esse grafico ¢ plotado com a espessura de camadas da amostraobtida
experimentalmente, as barras de rolamento permitem ao usuario a simulagdo de diferentes espessuras de cada
camada individualmente obtendo automaticamente a plotagem do grafico na tela. Assim, o usuario conseguesimular
qual apresentaria melhor absor¢do de EMI, ou seja, onde se tenha menor perda por reflexdo.
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Fig. 1. (a) Equipamento VNA, (b) Sistema de montagem Fig. 2. Frequéncia (GHz) versus Perda por Reflexdo

do guia de onda, (c) e (d) Vista frontal e individual do (dB) simulada computacionalmente para uma amostra
offset e da placa metalica, respectivamente. composta por trés camadas de materiais diferentes.
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1. Introduction
Magnetron sputtering is a traditional thin film deposition method, suitable for processing of wide range of
materials and scalable for industrial applications [1]. In this technique, a high vacuum level for optimal and
contamination-free processing is mandatory, requiring a vacuum chamber composed of materials with chemical
stability and mechanical resistance. Among the options available, stainless steel is the most used due to its inert
surface and resistance to high-pressure gradients [2]. Thus, this work presents details of a vacuum chamber made
in stainless steel for film deposition by magnetron sputtering, focusing on design and material selections.

2. Experimental
The cylindrical chamber, with 400 mm diameter and height, 4.25 (side) and 10.00 mm (top and base) wall
thicknesses, was designed in So/idWorks and evaluated wall deformation under 1 atm pressure gradient. The position
of the flange for the vacuum system and other features such as flow and energy of the sputtered particles, as a
function of the target-to-substrate distance, were evaluated through SIMTRA software [3].

3. Results and Discussions
Fig. 1 shows that the highest deformation, lower than the yield limit, was observed in the center of the top
plate where the magnetron will be installed, indicating the mechanical stability of the chamber. Fig. 2 shows the
number of particles reaching the substrate holder (12 cm diameter) as a function of the target-to-substrate distance,
with the flange of the pumping system positioned at different places, being two positions at the base plate (blue,
centered flange; red, off-center flange) and one position at the side wall (orange). The particle flow toward the
centered flange decreases as the target-to-substrate increases, decreasing losses for the pumping system.
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Fig. 1. Simulation for chamber wall deformation due to Fig. 2. Number of particles reaching key places as a
a 1 atm pressure difference. function of the target-to-substrate distance.
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1. Introduction
There is a crescent use for multi-walled carbon nanotubes (MWCNTSs) due to their high mechanical
resistance, capillarity, optical and electronic properties [1]. Although the great production volume and use, the
environmental impact still unknown [2]. This studies aim is to validate the application of 2D Raman Spectroscopyto
validate the presence of MWCNT on earthworms.

2. Experimental
The exposed subjects were removed from the assay after 14 days, had the clitellum removed and preservedin
paraformaldehyde to posterior histological sections. Once the slides were obtained, their were analyzed by 2DRaman
Spectroscopy to assess the presence of MWCNT at the earthworms. The scheme made by BioRender (Fig.1) represent

the process.
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Fig. 1. Process used to obtain the slides for 2D Raman Spectroscopy analysis.

3. Results and Discussions
The 2D Raman analysis scheme (Fig. 2) shows the Raman spectrum for both samples, pure MWCNTs and
the histological slides containing transversal section of E. andrei after MWCNT exposure. The Raman spectrum of
the gastrointestinal tract lumen is compatible with the presence of MWCNT, the spectrum shows a peak next to
1300 cm™!, characteristic band of MWCNT. Although the results are preliminary the 2D Raman Spectroscopy can
be used as a valuable tool to detect the presence of these contaminants in bioindicators tissues, such as in the
earthworms.

Fig. 2. Raman results from MWCNT and slides analysis.
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1. Introducao
Um método alternativo ao microscopio eletronico de varredura para se determinar a velocidade de
deposicao da amostra ¢ o método da pesagem. A medida da massa da amostra ¢ feita antes e apos a deposicao,
supondo filme homogéneo em espessura sobre toda a superficie superior do substrato [1].

2. Procedimento
A espessura média do filme de diamante efime, conhecendo-se as densidades do filme e do substrato e a
espessura do substrato, medida por um micrometro digital, ¢ dada pela Equacéo 1.

Im
FAlfilmery 1
Hilme ( }
tilme — ]
Mgy 1 N
Psub Ezub

Onde:
enime € a espessura do filme de diamante em pum; Mgime
¢ a massa do diamante em gramas;

Prime € a densidade do diamante em g/cm® mgb
¢ a massa do substrato em gramas;

Psu € a densidade do material do substrato; e
¢ a espessura do substrato em pm.

Os valores de densidade adotados sdo valores ja tabelados, onde a densidade do filme de diamante é prime
= 3,51524 g/cm3 e a densidade do substrato usando a liga Ti6Al4V ¢é psu, = 4,38252 g/cm3. A espessura do
substrato ¢ esuwy = Sum. Por sua vez, a massa do diamante depositada, msime, € calculada com uma incerteza
sobre a pesagem de 4x10-5g.

Uma incerteza sobre a densidade do diamante de 0,05g/cm? é levada em considerag¢do devido a variagdo da
qualidade dos filmes, que podem apresentar uma razoéavel proporgio de fases sp? e ter influéncia sobre a densidade.
Ainda, uma incerteza média de 5% na espessura do filme ¢ devido ao filme ser muito fino (<10um).

Assim, a velocidade de crescimento do material € obtida dividindo a espessura calculada do filme de
diamante pelo tempo de deposicdo do material. Duas grandezas alternativas para representar a velocidade de
crescimento do material sdo em espessura por tempo de deposi¢cdo, pum/h, ou em massa por tempo de deposicao
ug/(h. cm?). Uma vantagem desta representacdo € que ela independente das caracteristicas dos filme, apenas de sua
densidade.

3. Resultados Experimentais

Os resultados experimentais foram obtidos usando uma balanga com precisdo de 2x10° g. Um reator de
filamento quente foi utilizado com uma temperatura constante de 600°C e variacdo da concentragdo de metano de
1,0% a 4,0% dentro da mistura gasosa hidrogénio-metano, fluxo de 200sccm, com um tempo de crescimento de 8
horas.

De acordo com os resultados obtidos, foi observado que existe limpeza da superficie para o tratamento do
substrato somente com Al>O; e acido oxalico, porém ndo produz os nicleos de iniciagdo do crescimento do filme
de diamante. Entretanto, em 8 h ha um acréscimo de massa do substrato, de acordo com o aumento da porcentagem
de metano na mistura gasosa, sendo 0,06943% para 1% de CH4, 0,08665% para 2,5% de CHa4 e 0,09639% para 4%
de CHy, pela difusdo de atomos de carbono e hidrogénio na liga.

As Figuras 1 e 2 mostram as velocidades de deposi¢do do filme de diamante, em um/h e pg/(h. cm?2)
respectivamente. Verifica-se que a maior velocidade de crescimento é para uma mistura gasosa com 4% de metano,
com morfologia ndo homogénea e sempre ha descolamento do filme para maiores tempos de deposi¢do. Ha também
o maior acréscimo na massa da amostra. Uma concentragdo de 2,5% de metano apresenta uma velocidade de
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Fig. 1. Velocidade de deposi¢do da amostra em Fig. 2. Velocidade de deposi¢do da amostra em um/h.
ug/(h.cm?).

Portanto, os resultados obtidos apresentados neste trabalho sdo considerados satisfatorios, visto que foi
possivel determinar, como método alternativo, a velocidade de deposicdo do material a partir da massa e espessura
do filme de diamante. Futuramente, pretende-se utilizar o microscépio eletronico de varredura € comparar com 0s
resultados obtidos neste trabalho.
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1. Introduction
Additive Manufacturing (AM) is a layer-by-layer manufacturing process [1] with promising applications
like the construction of biological supports (scaffolds). Some requirements for scaffolds are biocompatibility,
mechanical strength, and cell adhesion. PLA, a thermoplastic polymer, meets some requirements but has low
bioactivity. The surface treatment using a plasma jet can increase hydrophilicity and surface energy, crucial factorsfor
improving cell adhesion and proliferation. Our goal is to couple of a remote plasma jet [2] with an AM equipment
to activate the PLA surface in-line.

2. Experimental
The AM equipment is a Creality Ender 5 plus with a print area of 350x350x400mm. We change the extrusion
system as well as the printing table to couple the plasma jet system. An Ar dielectric barrier discharge is generated
between a high-voltage electrode coated with glass and a copper wire inserted inside a plastic tube. The Ar gas flows
through the tube with the wire, that is connected to the AM equipment. A remote plasma jet is formed between the
wire tip and the table.

3. Results and Discussions
In the first tests, the plasma jet interfered with the AM equipment, triggering the motor and pulling it closer
to the extrusion nozzle. To address this issue, we modified the electrical network and eliminated potential sources
of noise. In the initial tests, the table consisted of a grounded aluminum electrode covered with a glass plate.
However, the plasma jet was not directed toward the table as intended but transferred to the AM equipmentnozzle.
Removing the glass plate, the system operated without interference, generating the plasma jet (Fig. 1) overthe
aluminum surface and producing a test specimen (Fig. 2).

Fig. 1. Plasma jet during the AM process Fig. 2. Test specimen

Based on preliminary tests, the hybrid additive manufacturing and plasma jet equipment proved viable,
operating without interference during the fabrication of the test specimen with the assistance of the plasma jet.
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1. Introduction

The propose is the synthesis of heterojunctions (NayH»«Ti;07, 0 > x > 2) - both in their pure form and
with the presence of CTAB - and their subsequent modification using femtosecond laser and electron beam
techniques to enhance the biocidal activity of these semiconductors. In this initial stage, the synthesis and
characterization of the heterojunctions were carried out, along with the study of photoluminescence assays to
understand the distribution of defects in the structure. To confirm the successful synthesis of the heterojunctions
(both pure and with CTAB surfactant), analyses were performed using X-ray Diffraction (XRD) and Raman
spectroscopy. Scanning Electron Microscopy (SEM) images provided data to identify the obtained
morphology. Finally, photoluminescence assays and their deconvolutions were conducted to identify the type
of defect present in the structures.

2. Experimental
For the synthesis of the heterojunction, initially, a 1M NaOH solution was prepared with a volume of 100
ml. Titanium IV butoxide, with a purity of 97% (Aldrich Chemistry), was used as the precursor. At this stage,
two samples were prepared, one bare sample and one with CTAB surfactant. The samples were stirred for 30
minutes and then placed in the microwave for 8 minutes at 160°C, with a heating ramp of 10°C/min. After this
process, they were removed from the reactor, centrifuged, and washed with H,O until reaching pH 7. Finally,

they were placed in an oven for approximately 18 hours at a temperature of 80°C until they dried. The samples
were then ground into powder using a mortar and pestle. After synthesis, the samples were subjected to X-ray
Diffraction (XRD) analysis, Raman spectroscopy, Scanning Electron Microscopy (SEM), and
photoluminescence assays.

3. Results and Discussions

The X-ray Diffraction (XRD) patterns clearly indicate the formation of the heterojunction by comparing the
diffraction planes of each phase. It's important to note that the addition of the CTAB surfactant resulted in the formation
of a new plane (002), indicating structural changes. Raman spectroscopy provides results that are in agreement with
the XRD findings, confirming the formation of the heterojunctions. Scanning Electron Microscopy (SEM) images
reveal that the obtained morphology is in the form of nanosheets. Finally, the photoluminescence assays show
differences in intensity and associated energy, indicating variations in the defect distribution among the samples. Based
on the obtained wavelengths, it is possible to predict a higher presence of shallow defects in the CTAB-treated sample
when compared to the bare sample.

T [T g a0 =
/\ H T = B —— Bars Sample (242 —— Bare Samply ‘
Yl ¥ e \ . y 7N e
Pt ‘l /
= | /N |
/ 1\ | / \
% ) WS N N S A W / \ |
s e et y A / \
i l | ',l o [ / N ‘
2 I LIV ‘I ‘ \_Q. Mo % | [ o %
r o N
| e v/ {, | " \J
L . 3 ]
1 i e

Raman Shift (em ')

Fig. 1. Diffractogram and Raman spectra of the samples, Fig. 2. Image bare sample left up, image sample with CTAB

left and right respectively. left down and photoluminescence spectra bare sample black
trace and sample with CTAB red trace.
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1. Introduction

Diamond-like-Carbon (DLC) films have been used as coatings due to their low friction coefficient and high
wear resistance and hardness (CoF) [1]. Despite the excellent tribological and mechanical properties, several studies
have been carried out regarding the doping of films with different metallic elements to improve some properties
[2,3]. The Gd, a rare metal element, can be introduced in the DLC matrix, incorporated as a single atom, and improve
the surface adsorption and reactivity of ionic liquids. However, many demanding applications require good
performance across the different regimes (from boundary to hydrodynamic). Acrossall regimes, the boundary
regime is the most demanding, where metal-to-metal contact occurs. Therefore, it is essential to study the influence
of the doping elements (Gd) on the performance of the doped-DLCs under the boundary regime. In this study, the
Gd-DLC tribological systems were characterized by pin-on-disk test in dry conditions and by scratch test, and the
mechanical properties were studied through nano-indentation.

2. Experimental
DLC films were deposited by High-Power Impulse Magnetron Sputtering (HiPIMS) technology. Different
atomic concentrations of Gd in the doped-DLC coatings were obtained (1.0%, 1.4%, 2.3%, 3.7%, 5.5% and 5.8%
at. concentration). Dry sliding tests in a pin-on-disk configuration at room temperature wereused to evaluate the
tribological properties. To evaluate the films’ adhesion, the scratch test was performed using an automatic scratch
tester, and the films’ hardness was measured by nano-indentation.

3. Results and Discussions
The hardness and the adhesion resistance, measured by the critical load (Lc), are directly associated with
the atomic % of doping element (Fig.1). For high atomic %, the hardness is below 14 GPa, and the critical load is
below 20 N. Samples with higher atomic % failure much earlier compared to the other specimens. Regarding friction
coefficient (Fig.2), a pure-DLC has better results than other doped samples.
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Fig. 1. Hardness and critical load of the DLC coatings. Fig. 2. The CoF of DLC films.

The difference found for hardness and adhesion resistance, can be explained by the film’s morphology.
A higher sp® hybridization and a denser film, are responsible to promote a hardest coating [4].
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1. Introduction

Most atmospheric pressure plasma devices work in a way that only one plasma discharge is ignited.
However, some devices employ the jet transfer technique (JTT) in their design with two series discharges being
ignited, usually a primary discharge (PD) and a plasma jet [1,2]. In the first case, the discharge powermeasurement
is quite simple. However, in the second case, it is possible to measure only the total power dissipated in both
discharges, without knowing how much is dissipated in each one. In this work, discharge power measurements were
performed in a device that employs JTT, and it was possible to separate the power fraction dissipated in both PD
and plasma jet.

2. Experimental

The experimental setup used in the experiments is depicted in Fig. 1. The plasma source is composed of a
dielectric barrier discharge (DBD) reactor to which a long and flexible plastic tube is attached. A detailed description
of the plasma source can be found in [1]. Measurements of discharge power in the PD (P pp) were carried out by
extinguishing the plasma jet through O, injection at the end of the long tube while the total power (Pr) dissipated in
both discharges was measured with the plasma jet on.

3. Results and Discussions

The results of Ppp and Pr as a function of the gas flow rate (Q) is presented in Fig. 2. It can be seen that the
Prp does not change significantly as Q is incremented. On the other hand, the Pr curve presents a monotonic growth
as a function of Q. This means that as Q is increased, most of the discharge power is dissipated in the plasma jet.
The difference between Pt and Ppp can be attributed to the plasma jet. In most working conditions, varying
parameters such as tube length, distance to target and applied voltage, it was observed that the ratio Pt/Ppp is higher
than 1.0, that is, the power dissipation in the plasma jet is higher than in the PD in most cases.
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Fig. 1. Experimental setup overview. Fig. 2. Discharge power vs gas flow rate.
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1. Introduction
In Brazil, renewable sources accounted for 78.1% of the generated electricity, primarily from
hydroelectric plants, which constituted 57% of the total generation [1]. An alternative is to harness the
hydroelectric potential of rivers in the northern part of the country, utilizing innovative technologies that eliminate
the need for dams, thereby reducing environmental impact [2]. Thus, this study aims to select hydrokinetic turbine
models for electricity generation in communities within the state of Amazonas, which currently rely on diesel
generators for their electricity supply.

2. Experimental
In this study, power coefficient equations, as described by Botan et al. (2016), were employed to identify
the most suitable hydrokinetic turbines for the Amazon region. This process facilitated the generation of
performance curves for different turbine types, including Crossflow, Savonius, Darrieus, 3-Blade Axial, 2-Blade
Axial, and 1-Blade Axial (Figure 1). Through an analysis of the velocity and depth profile of the Amazon River,
a more suitable area for turbine installation could be determined.

3. Results and Discussions
After evaluating the parameters of rotation range and water flow velocity of the river, it is possible to
specify four types of turbines (Figure 1). Four types of hydrokinetic turbines are recommended for use in stretches
of the Amazon River with flow velocities exceeding 1.5 m/s for at least 70% of the year: (1) Crossflow turbines;
(2) Darrieus turbines; (3) 3-Blade Axial turbines; and (4) 2-Blade Axial turbines.
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Fig. 1. Hydrokinetic turbines suitable for operation in Fig. 2. Operating power range of a 3-blade turbine in
stretches of the Amazon River with flow velocities regions of the Amazon River.

exceeding 1.5 m/s for 70% of the year.
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1. Introduction

Among biomaterials options, titanium and its alloys stand out due to their favorable osteointegration and
some important factors that influence this characteristic are roughness and wettability [1]. A parameter indicatingthe
degree of roughness is the arithmetic mean of the surface topography, Ra, and the wettability parameter is thecontact
angle. PEO has proven to be an interesting alternative for modifying the surface of commercially pure Titanium (Ti-
cp) due to its control and productivity. Although the corrosion resistance of Ti-cp is already high, the deposition by

PEO of Zr oxides and Tantalum hydroxides can improve this virtue a little further. The objectiveof this work is to

complement the characterization of these modifications and enrich the initial feasibility study ofthis process for this

biomaterial.

2. Experimental
Thirty Ti-cp samples; circular in shape, 24 mm in diameter and 4 mm thick; were cut from a cylindrical
billet and their circular face sanded until to 600 grit before oxidation via electrolytic plasma, PEO. Three samples

were kept as a control reference without PEO treatment and the others were treated by PEO for 420 s, with voltage

controlled at 500 V, pulsed at 1000 Hz in square wave with 50% duty cycle. Three types of electrolytes were used
with: ZrO,, Ta(OH)s and a 50/50% mixture of these two compounds. For each type of electrolyte, three
concentrations were used: 2, 4 and 6 g/l. After then, the samples were analyzed by FTIR, XRD, Wettability and
Roughness tests.

3. Results and Discussions
PEO treatments with a 50/50% mixture of ZrO2 and Ta(OH)S5, at concentrations of 4 and 6 g/l produced
superhydrophilic surfaces (Fig. 1) and the highest degrees of roughness (Fig. 2).
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1. Introduction
The hadfield austenitic manganese steel is used in situations of high mechanical stress and wear resistance,
being used in mining equipment, mainly in crusher jaws. To improve its wear resistance, plasma nitriding is
the most recommended treatment, that it can be carried out at low temperatures and for short times. The nitrided
layeris formed by a compound layer and a diffusion layer, being responsible for increasing resistance to abrasive
wearand increasing corrosion resistance in hadfield steels [1]. The objective of this work is to study the wear
resistanceof the hadfield steels nitreded by plasma at different temperatures.

2. Experimental
The plasma nitriding treatment was carried out using 80% of N> and 20% H» at 400°C, 450°C and 550°C by
2hours. The analysis of the treated and untreated material was performed by metallography and microhardness
Vickers. The wear tests were carried out using etched ball fixed to the system that rotates in contact with a
staticsample, using load of 8N, 150 RPM and time variation of 2, 5, 10, 15, 20, 25 and 30 minutes.

3. Results and Discussions
The thickness of the nitrided layer formed at 400°C, 450°C and 500°C were, respectively, 4.55 £ 1.2 um, 8.5

+ 1.2 pm and 20.8 + 1.1 um. The surface microhardness of the base metal, and nitrided at 400°C, 450°C and
550°C, are, respectively, 326HV, 488HV, 765HV and 641HV. The Fig 1 shows the nitrided layers. Fig. 2
showsthe wear volume as a function of sliding distance. The higher wear resistance was obtained by the nitrided
sampleat 450°C. The wear mechanism was characterized by adhesion of the abrasive particles that were
supposed to increase wear, which is directly linked to the surface hardening characteristic of manganese steel,
the increase instrength can be improved due to nitrogen diffusion.
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Figure 1 Micrography of the formed layer showing the punctual Figure 2 Wear volume of the treated and
chemical composition by MEV/EDS untreated hadfield steel
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1. Introduction
The Ti6Al4V alloy is widely used in dental implants. One of the factors that influence implantation success
is osseointegration (OI). This is influenced by several factors, such as roughness. In this research, Ti6Al4V samples
were oxidized by plasma using an asymmetric bipolar plasma power supply (ABiPPS). Samples with two different
surface finishes were tested: machined (M) and acid-etched (AE).

2. Experimental
Plasma treatment was carried out in a 304 stainless steel reactor with mechanical pump; in an atmosphere of
70% Ar and 30% O;. An ABiPPS power supply was used for the ignition and maintenance of the plasma. The
treatment temperature was 500°C and the time was 180 minutes at a working pressure of 3.0 Torr. The
characterizations presented are from SEM and XRD.

3. Results and Discussions

The topography of sample M has few machining grooves and some points with microfractures (fig. 1a), in
addition, the layer formed is (1.7 + 0.3) um thick (fig. 1b). The roughness was (0.4 = 0.1) um (without treatment it was
0.6 = 0.1 um), indicating that there was a smoothing on the surface. For sample AE, it is possible to observe that the
microcavities generated by the original chemical attack were filled, and the sharp edges were oxidized (fig. 2a). In
this case, the thickness was (0.4 £+ 0.2) um (fig. 2b) and the roughness was (1.8 £ 0.4) um (before treatment it was
1.14 £ 0.02 pm), indicating that there was an increase in roughness. The diffractogram showed the presence of
anatase and rutile. A qualitative analysis of the phases fraction was carried out using the Spurr method [1], indicating
that in sample U there was only formation of rutile (100%) and in sample AQ there was formation of anatase (66%)
and rutile (34%).
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Fig. 1. Topography and transverse SEM of sample M Fig. 2. Topography and transverse SEM of sample AE
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1. Introduction
Due to good corrosion resistance and excellent biocompatibility, titanium is widely used in biomaterials.
Among titanium prostheses, alloys with a body-centered cubic structure (type ) are the most sought-after because
they have better mechanical properties [1]. Like some other metals, niobium, and tantalum are excellent 3 stabilizing
elements, capable of reducing the [ transus temperature of titanium (882°C). However, the  phase structure can
also be obtained through thermomechanical treatments such as solubilization. [2].

2. Experimental

The Ti-25Ta-xNb alloys (x=10,20,30 and 40% by weight) were melted in an arc furnace with an argon-
controlled atmosphere under a water-cooled copper crucible. Afterward, all conditions were subjected to a
homogenization heat treatment at 1000°C for 24 hours with slow cooling. To obtain samples that are appropriatefor
measuring elastic modulus, it is crucial to ensure that they have the proper shape; the alloys were hot rolled, reducing
the thickness of the material to 4mm. Then, to relieve stress and retain the beta phase, the alloys underwent the
solubilization process with rapid cooling. The samples were subjected to XRD and microscopy measurements to
verify the alloys' structure and microstructure. The mechanical properties were analyzed using Vickers hardness and
elastic modulus measurements.

3. Results and Discussions

The data represented in Figure 2 has been carefully examined and analyzed. It is noted that the value of the

modulus of elasticity and Vicker microhardness (consider the error) of the three-phase Ti-25Ta-10Nb alloy isthe

highest due to the presence of the o' and o phases. It was verified through the X-ray diffractogram (Figure 1). From

DRX, it can be seen that the Ti-25Ta-10Nb alloy was sensitive to thermomechanical treatments. This same result
was also observed in other conditions.
& e 10Nb -Solubilized

=

w
&
B

10Nb - Hot rolled

88

350

[ % phase P
. 9% phase o'

Y% phase o "
M¥crohardness Vickers
Mbdulus of elasticity

80

76

Intensity {u.a.)

72
61,6%

68 - _— -
-/ o«
64 L 326%
232%

60 - _
5,74%. — N t

Modulus of elasticity (GPa)
Microhardness (HV)

N Ti-25Ta-10Nb Ti-25Ta-20Nb Ti-25Ta-30Nb Ti-25Ta-40Nb
26 (Degrees)
Fig. 1. X-ray diffraction pattern of the Ti-25Ta-10Nb
alloy in the raw melt, homogenized, rolled, and
solubilized conditions.

Ti-25Ta-xNb alloys in the solubilized condition

Fig. 2. Analysis between modulus of elasticity, Vickers
microhardness, and percentage of phases

4. References
[1]Pesode, P. and S. Barve, 4 review—metastable f titanium alloy for biomedical applications. Journal of Engine
ering and Applied Science, 2023. 70(1): p. 1-36.
[2] de Freitas Quadros, F., et al., Preparation, structural and microstructural characterization of Ti-25Ta-10Zr
alloy for biomedical applications. Journal of Materials Research and Technology, 2019. 8(5): p. 4108-4114.

Acknowledgments: The authors thank CNPq for financial support.

*Corresponding author: ff.quadros@unesp.br

84



CONGRESSO BRASILEIRO DE APLICACOES DE VACUO
NA INDUSTRIA E CIENCIA

GCampos do Jorddo — 5P| 25 — 20 da Novembno de 2023
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1. Introduction

Nanoporous anodic alumina (NAA) has attracted interest due to the regular arrangement of nanopores,
large specific surface area and biocompatibility, which allows its use in applications such as filtration processes,
biosensors, biomaterials, catalysis, photocatalysis and humidity sensors. The geometric arrangement of the
nanopores makes it possible to use NAA as a template for the synthesis of various nanostructures, such as
nanotubes, nanorods and nanowires. The process is conducted through two-step anodization. On the 1st. stage
there is the growth of an oxide of irregular morphology on the surface and for this reason it is necessary to have
its chemical removal that results in the formation of nanoconcavities on the surface. On the 2nd. step there is
regular growth of NAA and the flow of the oxide perpendicularly to the surface is observed, which results in the
generation of nanotubes. The goal of this work was to produce a layer of nanoporous anodic alumina on the AA
1050 alloy and to study the influence of the anodization time on the distribution and morphology of the nanopores
in the 2nd. anodizing step.

2. Experimental

Samples of 50 x 20 x 2 mm of AA1050 alloy were electrolytically polished and anodized at a constant
voltage of 25 V. The electrolyte was an aqueous solution of 0.45 M H,SO4 at 20°C. On the 1st. step of the process
the samples were anodized for 60 min. Then, the irregular oxide layer was removed in an aqueous solution of 6%p
H;PO4and 1.8%p H2CrO4at 60 °C for 30 min. The samples were washed in abundant deionized water and dried.
On the 2nd. step of the process, the samples were anodized for 2, 4, 5 and 6 h. The other parameters adoptedin the
Ist anodizing step were maintained. Scanning electron microscopy with a field emission gun, atomic force
microscopy, X-ray diffraction and contact angle analyses were applied to characterize the samples.

3. Results and Discussions
All samples showed hydrophilic characteristics and the contact angle is smaller the longer the anodizing
time. Increasing the anodizing time also resulted in an increase in the average size of nanopores, but with greater
variability, as shown in Fig 1. The aluminum oxide layer is amorphous and presents a hexagonal arrangement
(Fig 2). This layer is formed by nanotubes parallel to each other, with an average diameter ranging between 39
and 45 nm, and which grow perpendicular to the surface of the substrate. The thickness of the anodic alumina
layer varied between 46 and 195 pum.
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1. Introduction
The modification of clay surfaces is a widely discussed process in the literature. Several techniques have
been developed and patented for the characterization and synthesis of clays, which may or may not involve
physical treatments such as freeze-drying, ultrasound, and plasma. [1] [2]

2. Experimental

Initially, 1g of the bentonite clay was weighed. This quantity is dispersed in 10 ml of deionized water,
and the mixture is placed in an ultrasonic bath (Nova Instruments) for 30 minutes. After the ultrasonic bath, a
sonicator (Hielscher, model UP200S) with a microtip is used to disperse the clay for 30 minutes. Next, the clay
suspension is centrifuged (Eppendorf, model 5804R) for 5 minutes at a speed of 5000 rpm. After centrifugation,
the clays are dried in an oven at a temperature of 80°C for 48 hours. All procedures were conducted at room
temperature. Finally, the samples can be ground and used for the determination of CEC, as well as for
characterization using X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM).

3. Results and Discussions

The effect of exfoliation on the clay mineral is evident in the d(001) plane of the diffractogram, as
demonstrated in Fig. 1. A decrease in the basal spacing was observed in the exfoliated material compared to the
pure samples of BVA and BV. The use of the sonicator for clay dispersion resulted in a more pronounced basal
spacing. However, it is important to mention that it was not possible to identify the d(001) peak in the sonicated
BVA+S sample, as it appears amorphous, suggesting greater disorder of the lamellae. Morphological analysis
demonstrates that significant changes occurred in their surfaces after exfoliation, as can be seen in Fig. 2. The
applied treatment resulted in the exfoliation of the clay layers, leading to an increase in their surface area.
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sonicated form.
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1. Introduction
Diamond-Like-Carbon (DLC) is a thin film that can be produce by a surface treatment based on hydrocarbon
precursor using plasma to their deposition, compound by ionized molecules of methane and argon, resulting in the
formation of an amorphous carbon layer with sp? and sp* hybridization. This treatment provides excellent surface
properties to the treated substrate [1]. The objective of this work is to deposit the DLC film by plasma using DC-
pulsed source supply on high impact polystyrene (HIPS) and determine the wear resistance of the material with and
without the superficial treatment.

2. Experimental

The samples of HIPS with 12x12x2 mm dimension were treated by Plasma Enhanced Chemical Vapor
Deposition (PECVD). The treatment started with ablation process using 20% H, and 80% Ar by 10 minutes.
Subsequently, the interlayer was deposited with 70% HMDSO and 30% Ar by 30 minutes. After that, the DLC film
was deposited with 90% CH4 and 10% Ar by 130 minutes. The HIPS was treated in contact with ceramic insulation
and non-insulated. The treated and untreated material was characterized by Fourier Transformed Infra- Red (FTIR)
and wear test. The wear test was carried out with 1 N load and 150 RPM varying the testing time. The ATR-FTIR
spectrum analyzed were performed from 400 cm™ to 4000 cm™'.

3. Results and Discussions

In the FTIR result (Fig.1), the HIPS with DLC film shows the characteristic peaks between 3025 cm™ and
2850cm’!, those appear on HIPS without treatment, but less intensive, because of the material chemical compound.
The peaks between 1028 cm™ and 692 ¢cm™ characterize amorphous carbon, in the HIPS with DLC sample on
metallic plate probably the intense peak observed can by explained for the rise interaction between oxygen and the
silicon add by the treatment. [1]. On HIPS sample without treatment is possible to observe less intense peaks, while
on HIPS with DLC intense peaks are seen, possibly explained for the DLC film formation, such as the appearance
of new peaks between 2000 cm™ and 1500 cm!, that possibly means that the carbon-oxygen interaction increased.
Figure 2 shows that the sample treated on ceramics insulator present stable results and higher wear resistance while
both samples, non-isolated and pure HIPS, showed wear volume variation.
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