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ABSTRACT

Considering the INTERNET a vast resource in the
education area, not only for research purposes but to
take part in it, the students enrolled at Eng 196 -
Polymer Technology of the Chemical Engineering
graduation course of Universidade Federal da Bahia,
Brazil, were built a homepage over the learning matter
- polymer, in some technical aspects. The experience
was very profitable in multiple aspects, such as: the
students interact in the INTERNET rather than
browsing through it; the students got the habit of
consulting the INTERNET, the professor experienced a
new tool for teaching , the student-professor
partnership for building and learning.

1. KNOWLEDGE UNLIMITED

The Internet is today a vast resource in the
education area. Unlimited in space and time, easily
accessible and non-expensive for most people, the
Internet (a.k.a. "the Net") has become the largest and
most efficient channel for knowledge, communication
and information gathering or dissemination in the
world. Through the World Wide Web (known as
"www', or just "the Web' -- the graphic part of the Net),
thousands of information cells become uncountable
sources for research. Less attractive at first glance, the
text-only discussion forums covering specific matters
(the news groups) provide a more interactive access to
information and leisure. Together, the graphical and
multimedia-packed sites (in the Web) and the news
groups (via e-mail or IRC) combine to form the Net,
bringing instant access not only to information but also
to on-site job-training, learning and leisure (in the chat

groups).

With the possibility of bringing the Internet to
the classroom open through a University connection,

not only for research purposes but to take an active part
in it, the students enrolled at the subject ENG 196-
POLYMER TECHNOLOGY of the Chemical
Engineering graduation course of Universidade Federal
da Bahia (UFBA) were challenged by the professor to
build a home page over the learning matter, the
polymer.

2. THE MAKING

In the beginning of the second semester of
1997, we discussed in class about the use of the Internet
during the course. At that time, half of the students had
had some experiences in the Net and knew how to use
it; 25% had heard or read about it, while the other
quarter ignored it. First it was proposed a training work
about what exactly the Internet was and how it worked,
so as to provide the students with some basic notions
for browsing the web pages, the so called "navigation".
The students then had training hours with the professor
and used the computers of the Informatic Laboratory of
the Chemical Engineering Department of the UFBA
(LIDEQ) to work out the class hours. Quickly all the
students got acquainted and excited with the resources of
the Internet and moved to a navigation work in some
educational sites over polymer, previously selected by
the professor. This work consisted of getting to know
about the sites (elaborated by universities all over the
world) and making comments on their contents.

From that work resulted an increase in the
number of the proposed sites, and the students soon
started making some critical analysis of its subjects, by
themselves, thus actually interacting in the Net, rather
than simply using it as a mere source for researchs.
Professor and students then concluded that it would be
feasible and interesting to make a home-page over
polymers, in its various topics.



It was decided that the page's subjects would be
researched and developed by the students, with
guidelines supplied by the professor in each phase of the
site building-process.

To aid the group as editorial assistant we
invited an Informatic Monitor of the Chemical
Engineering Department. During the last two months of
the semester, the students researched and compiled the
subjects to compose the site.

It was used the Netscape Gold editor, which we
found easy to use. The language adopted was
Portuguese as spoken in Brazil. All the site’s pages
show the author identification and the used references.

3. THE HOME-PAGE

The web address is

http://www.deq.eng.utba.br/polimeros (Picture 1).
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3.1 Virtual
Characterization

Laboratory on Polymer

In our virtual lab, one can learn a lot about
different useful tests usually applied on polymer
characterization.

They are: gel permeation chromatography
(GPC);  viscosity molecular weight; infra-red
spectroscopy (IR); nuclear magnetic resonance (NMR);
melt index (MI); differential scanning calorimetry
(DSC); mechanical tests such as tensile yield stress,
hardness, impact strength, modulus of -elasticity,

compression tests etc. (Picture 3).
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Laboratério Virtual de Caracterizacdo de Polimeros

Aqui vocé encontra diversos testes que sdo aplicados para a caracterizagtio dos polimeros

GPC - Cromatografia por Permeacdo em Gel
DSC - Calorimetria Diferencial de Varredurg
MI - Indice de Fluidez

POLIMEROS

Esta pdgina foi elaborada pelos alunos da disciplina Eng 196 - T. logia dos Polimeros do
curso de graduacdie de Engenharia Quimica da UFBa, durante o segundo semestre de 1997.
Foi d. lvida com a pciio de "construir e aprender” e pretende-se continuar o seu
desenvolvimento/atualizagfo com os estudantes matriculados na disciplina nos préximos

semestres.

- IR - Espectroscopia ne Infravermelho

RMN - Ressondncia Nuclear #Magnética
M - Peso Molecular Viscosimétrico

Ensdios Mecdnicos

Voltar as Menu Principal

=l |Document. Done

R Inicier| B MiciosoltWord - thenet [ laboratorio - Netscape e 1217
Picture 3 - Virtual Laboratory on Polymer
Characterization

.| Here, one can find the test procedure, the theoretical
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The front page shows the site contents as following:

equipment’s producers. See Picture 4 as an example.
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Todo informatizado, o instrumento consta de uma céimara onde estéio os calorimetros e o aquecedor ligada
aum detetor. Os dados sdo todos armazenados em um computader onde se pode visualizar a curva
Laboratério Virtual de Caracterizagdo de Polimeros d Os dados s tod d putador onde se pode visuali
caracteristica do comportamento de cada amostra. Também é acoplado um registrador que imprime os
Propriedades Poliméricas resultados.
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Picture 2 - The front page

Picture 4 - The DSC test




3.2 Polymeric Properties

On this page, one can find the physical-
chemical properties, the mechanical properties, the
structures, general aspects of polymers, uses and the
main Brazilian producers of the 7 following
thermoplastics: polypropylene (PP), polyvinyl chloride
(PVC), polystyrene (PS), polyethylene terephtalate
(PET), high-density polyethylene (HDPE), low-density
polyethylene (LDPE) and linear low-density
polyethylene (LLDPE). See Picture 5.1 and 5.2 as an
example.
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PROPRIEDADES DO POLIESTIRENO (PS)

i

No seu estado original, o poliestirens & um pldstico rigido, dure, incolor ¢ transparente, semelhante ao
vidre. A sua transparéncia é devido & baixa cristalinidade ¢ ela permite a transmigdo de 90 % da luz
visivel. O material tem um som tipicamente metdlico quando deixado cair sobre uma superficie dura. E um
material bastente quebradico e pode ser reforgado com borracha para aplicagées mais severas.

ESTRUTURA bO POLIMERO:

CARACTERISTICAS FISICAS GERAILS:

Exelonte resistancia ao ataque quimico por didos fortes e dicalis. € insoldvel em hidrocarbonetos
aliféticos ¢ nos dlossis inferiores. E no entanto solivel em ésteres, hdrocarbonatos arométicos, dloosis
superiores e hidrocarbonetos clorados. 58 féceis de trabalhar e altamente resistentes oo calor ( os
tipos mais resistentes ao calor sdo o5 de alto peso melecular média).
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Propriedades

Peso Molecular 150.000 - 400.000

Densidade (AST# D 792-50) 105 - 107

indice de Fluidez 9/10min (DIN 53735 / AST# D12386) 1-30

indice de Refragdo (ASTA D 542-50) 159

Temperatura de Transigdo Vitrea (Tg ) °C 100

Temperatuar de Fusée (Tm) ° ¢ 235

Temperatura de amolecimento ® € (BS 1493-1958) 85 - 95 |
Tenséo de Ruptura N/mm2 (ASTM D 638-56T) 28 - 53

Elongagdo % (AST# D 638-56T) 1-2

Resisténcia co Impacto (Ized ) T (ASTM D 256-56) 025-25
Pureza Rockwell escala M (ASTM D 785-51) 65 - 80
Constante Dielétrica (BS 1493-1958) 245-270
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Pictures 5.1 and 5.2 - Polystyrene Properties
33 Links Remarks

Our links give our visitors several web
addresses about polymers together with a written note
intended as a clear and succinct explanation about the
links' contents. It is a result of a critical analysis made
by the students as they surfed the Internet. It is time-
saving and very useful, specially when one get a tedious
list of web addresses without any references (Picture 6)
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Links Comentados

hittp:/ /www plestico.com.br

O "site" Brazil Plastics on the Internet é um show-reem interative das empresas de
mercado brasileiro de plédstico, tanto de produtos como de equipamentos. Possui um banco de
dados de empregos, onde é possivel deixar o curriculum-vitae. E possivel acessar
publicagies da revista Pléstico em Revista e outros "sites" relacionados com polimeres. Em
portugués.

hitp:/ /www umr edu/~wl f/
O "site" foi elaborado pelos alunos da Universidade de Missouri-Rolla e trds conceitos &
definig8es relacionados a polimeros. Possui "links" para outros "sites" relacionados com

politmeros. Muito rico em informagdes (teis aos estudantes. Em inglés.

http://abalone. phys.cwru.edu

=l |Document; Done

Mtricia | T Mmoot Wiore . thanat

Picture 6 - Links Remarks
34 Glossary

During the home-page make-up one observed
the need of including a glossary on the page, in order to
make the texts clearer and more comprehensive to our
visitors. The difficult or technical words were written in
hypertext on the original text and then cross-linked on
the glossary (Picture 7).
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atético - arranjo onde os substituintes estdo arrumados aleatoriamente na cadeia polimérica

pecificos - que controla a posigdo de cada unidade monomérica &
medida que se adiciona  cadeia polimérica, pessibilitando a formagdo de um polimero de estrutura

regular a partir de mendmero assimétrico.

isotdtico - arranjo onde todos os substituintes do carbono assimétrice estdo no mesmo plano da cadeia
polimérica

Tg - temperatura de transicdo vitrea, temperatura acima da qual o polimero possui caracteristicas
elastoméricas - a fragio cristalina estd reticulada mas a fragdo néo cristalina estd amorfa: e abaixo da
qual apresenta comportamento similar ao vidro.

Tm - femperatura de fusdo cristalina, acima desta temperatura o polimero se encontra fundido na forma
de lfquido viscoso

Temperatura de amolacimento - também chamada de temperatura de servigo - temperatura méxima na
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Picture 7 — Glossary

4.RESULTS

The building and learning experience applied to a
new resource (the Internet) proved profitable also to
the professor, and the students now actually interact
in the Internet, rather than simply browsing through
it.

A new resource (the home-page) is now available to
provide technical information to the public in general
and to people more directly concerned about
polymers - the students themselves.

Working in group was an enriching and exciting
experience.



The experience was pioneering in the Chemical
Engineering Department of UFBA, and so it roused
the interests of other professors in the Department
over the possibility of application in other matters,
thus stimulating a more frequent use of the Internet
as an important learning tool in (and outside) the
classrooms.

The students got the habit of consulting the Internet
in their studies and researches, reducing the
difficulties of finding good (and updated) books at
the UFBA Library.

The professor experienced the practice of a new tool
for teaching, able to rouse the student's interest on
the subject taught (ENG 196 - POLYMER
TECHNOLOGY).

5. CONCLUSIONS

Observing the positive answer from the
participating students in the work and seeing the
multiple possibilities opened with the construction of
the home-page, it was decided to repeat the experience at
each new semester with groups of new students who
will be challenged to update, modify and amplify the
original home-page. A translation of the page in the
English language is also intended in order to make the
information accessible for people around the world from
the various search programs over the Net.
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