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Polymers & the Plastic Paradigm

University of Florida , Impact of Materials on Society
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The Perception of Plastic

Intreduction

Plastica amre widaly used in a varety of applications in the
world today. They are easy to produce with very low cost
They are dso easly customizable snd themsfore are able to
have such a wide range of applications. Plastics are made of
polymers, which are long chaine of molecules in repeating
unita. Thersfore sclentists can take advantage of this property
in order to create materiale that have great durability and
flexdbility. Thess plastics can aleo be reinforced with othar
matanals in order to fit the demand and need of society.

The Impact Paradigm
Matevial: Plastice are polymars with additive to improve its
proparties in the desirad way. Polymers amre a long chain of
molecules that have repeating unite. Plastica have a high
strength to welight ratio, are resistant to comosion, can be
colored or transparent, have good durability, sre water
reaistant, and are low cost.
Historical: A natural form of a pobpmer was gutta percha,
which was a natural ribber This dong with bituman and silk
were among the first polymers that wenes used. The plastic
age started in the 18308 with who worked to
improwve the qualities of rubber Later in the 18308, Fawcett
and Glbson sccidentdlly polymerize ethylens and this
evantually led to the discovery of the applications of low
dansity polysthylene (LDPE) and polypropylene (PF). which
ara both used to make Tupperwars.
Technological Sclantists wene sble to laarn how to syntheslze
many different polymers and this apeansd the door to a widse
range of applications. Some of these applications are found
in Tupperwsre, clothing, carpeting, medcal devices, rops,
care battaries, waste baskets, phameacy prescription bottles,
Teflon, mylon, neocprens, ste. Bacauss of the low production
cost, watar reeistance, and varsatility, plastics replaced many
traditional materials such as wood and metal in many of theair
former usss.
Sociatal and Culturel Today, packaging is the largast aingle
use of plastics, due to its weight, flesdbility, and ssaling
qualities. However, thane are many environmantal implications
of plastic materials, since they are non-renewsable: materials.
High wolumes of plastic materials are consumed each year
(100 million tons), but only & small percent of it is actuslly
mecyclad [<10%). Mot only ia the final product hamnful to the
envimnmant, the matariales that amre used to create plastics ars
equally s dangerous and can create toxic wasta, Companed
to paper grocery bags, it costs less and consumes lass
energy to create plastc bags, however A sngle plastic bag
can take up to 1000 years o degrade. Because plastics cost
vary litthe to produce, thers is 8 socid stigma of plastic baing
viewed as cheap and not high quality

Photo Essay Projct - [

The Use of Plastic in Credit Cards
Traditionally, credit and debit carda ame made of plastic. This s
because the cand itself it not valuable. All the percelved valus of
thi card comeas from the intangible sum of money that is linked to
it. Credit cards amre not stolen for the card in itself, but for the
virual access to money.  Howewer, recantly many banks heve
gtarted making special credit carda that ae made of precious
metals instead of plastica. Examples include Chase'’s Sapphire
Prefarmed Card, Americen Espreas” Centurion Card, and
Sherbank's Viza Infinity Gold Cand. Warying in degmes, thase
apecial credit cards are only available to those who qualify; loyal
camd hokdars with & lot of money inthe bank. Carde like these are
describad to have “the plunk factor” and definitaly attracts much
attention from all those around. These cards are advertised and
deaigned to diaplay that they have more valus, both litarally and
virtualhy.

The Use of Plastic in Laptops

Another application of plastic is in laptops and tablets. Plastics
are raditionaly ssen as cheap and shoddy, however, many mone
companies ame now using plastics in the ceation of the outer
casings of laptops tablets. This is in the intersst of the
manufacturer becauss plestics are both essler and cheapsr to
manufacture. Switching over from metal to plastic s also in the
intarest of the consumer because plastics ae much lighter than
metale. Thees plastics are reinforced with fiber glassas or coated
in aluminum to make them stronger and sppesr more attractive
fe= in less of & plastic look and more of a shiny, metallic, and
gloasy look] Many companies provide data which show that
these plastice can be just as strong as metals.

Conclusion

&2 tho two seamples of the usags of plasto In cradit cards and lpinps havs shown,
svan though ther I8 o fecrnolagy dovelopsd 1o make plestic the mons soonemioally
favoraile mesterial In many applcations, the scoal infusnce on e maberdal mpacts He
rangs and depth of Impact. Beceuss plasbon are veny |ow oot D make, producs mads wih
piasiio ars viewad In the nagaiie wey of being cheap Also mobals, are ralmtively muoh mom
rara and oosthy than plashos, a0 they ara mors valied fan plostios ar. This I8 ovary good
Ihusiradion of how malerals not only Fave physiosl propsdiza, bui slso scolal properies.
Thersfors In maberial Bckenoss, product development, and product trane must
ba an awarness to the sdantific afordences as well 45 on mwarensss o the sockl
affordances of the materal.

Hoddar's Emanglemant Theory strizs that humans depand on things, Things dopend
on humans, arvd hurmares depend on things that dapend on hurmares., Tre truth of this theony
I Bpparert I tha two scumples wih plashio. Howsswsr, one aspect of thess axarmples thal B
not powsred In e Emianglarment Theoy but |s mportant 0 note |8 the smenglement of
things dapending on ol things. Wa soa this raatisnship In the dependanos of tha Chasa
Sapphira Cand ond tha link 1o gemsionss to gve s oand greater value. Thess reladionships
shoaw ust how not only thal rumans ers antangled with maberials, bt thal maderals aa
oftani alsa srangled with atfrar mistorials.

b?» -

The usage of metal in the cands in place of plastic to indicate a
greater value points to the social impact on the parceied value of
materials. Because metals anme rare; to make a credit card out of
matal instead of plastic, whils unnecessary, upgrades its worth.
The Chasa Sapphire Prefermed Card ia advertised to be a cand “of
a different color®. The advertisement shows a procession of very
cheap products [such as a toothbrush) being spray painted in
gold, and then at the end, thers is an image of the Sapphire
Preferred camd. The tagline of the ad is that “not dl things that are
gald are worth mame,”™ which is somewhat ironic in that they are
promicting the card wunder a name with ties to gemstonas
(eapphiras], which am alao wery much highly valuad.

Although the use of plastics in lsptops and plasticas may raslly be
a win-win situation for both manufacturers and corsumers [but
perhapa not for the emvironmant), thers s & struggle to overcome
the negative pamception of plastics. Becauss of the social view of
cheap plastic, many people &till prefar the metal cased laptop, or
metallic looking laptop, to the lghter and cheaper plastic laptop,
aven if these laptops all have the same durability. For example,
Apple, among many other factors, is able to kesp attracting a
large consurner bass to purchass their lagaly over priced laptops
due to thair sleek and attrective design using metal instead of
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Windows and Lenses

GLASS

Glass- an amarphous zolid whose properties
vary from wesk to strong as steel, thicker than
metal to thinner tham hair, chattered
spontanecuzly to bulletproof, red to gold to
blue. Onginally dizcovered in nature made from
voloamic ash, the first ever uze waz for hunting.
Humanz have zinos dizcoverad various ways to
manipulate the properties to use to their
advantage.

i
i

slit.

i

Effictency iz the goal of the century. We are
always loaking for wayz for our thimgs to %0
faster and to be umiverzal, g=t more for less,
have better quality. innovators are looking for
ways to manipulate old materizls to get new
funotions from them, and to ultsmately dizcover
the matenial that fitz the need of all things
required for a specifio task.
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The pozsibilities with glass
keeps growirg. It has a te
with our bves: % s used to
learmn, for rezearch, and to
save our bves, and also n
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Silicon

Tzs image o the loft, ropresents the endless
possibilities that silicen has to offer 2o the werld.
Silicen which is processed through sand,
~ sometking that is sccoetimes takex for grazted, i

| incredsbly abuzmdast. Thus ¢he image exemphiSes
| the endless possthilities that caz coma through
© silicoz production. Moores law states that the
- mumbaer of mansitors on circwirts doubles every 2
Foars.

Silicon is 7% mos2 abundant eloment i the
uxziverse, and 29 ox oarth. Simze It 5 30
abuzdamt, silicom powers things in our daily Life
suck 25 vidso games, the intrnet. texting etc, Itis
the foodamontal slezsent behind rus=ing all of
theze things, thus ity sigmificance i crucial.

Source: www./-vTgclhdgoo/UIA2ZipLe YT
AAAAAAAABwO/3rhobmg-YLE/ 5400/
ws_Sand_duncs_1600x1200 jpz

Silicon kas also shaped an entire mdusty
as well as the lifestyles of everyone
* revolving around silicon Silicon Valley,
which 15 located in the southem region of
San Francisco, is an area i which there are
hundreds of industres which revolve around
! the production and manufacturing of silicon

Pictured on the left i3 a rough image that
displays where modern technology is
advancing. Silicon Valley is the home of
many bill:on dollar companzes such as Apple,
Google, Oracle, etc. A common belief i3 that
there is a Limit to Moore's law of transistors,
however billions of dollars go into
companies I Silicon Valley in order to
enhance tachnology and allow for further
mprovements in our everyday Life.
The transistor is considerad by maxny as
¢ the fundamental building block of the
eformation age. It allows for the recording
of infonnation in computers, calculators, and
radios.

Source: ht 1.bp.blogspot.comhttp://
, cdo techinasia.com/wp-content/uploads
2013/09/silicon-valley-asia jp2

Silicon. an element discovered in 1823, has had an enormons impact
on modern technology. It makes up roughly 27.7% of Earth’s crust, making it
very abundant. Silicon has a very high melting point. 1414°C, allowing for
many applications such as transitors. It is produced by heating sand with carbon
to temperatures exceeding 2200°C.

Perzaps one of the most tmportaxnt inspacts that silicon bas bad iz the world is the that it bas mven s0 many

posn'biliuc to leaming and sducation. And so that 35 the reasox of the third a=d final photo below. Terongh the use of compurers
and calculators, all of which are powsred terough the use of silicoxz, the sntirs world 2as bensfitted greatly 25 we are zow capable

of sharing infornsation aczoss the giobs in 3 matter of seconds. Sibicom is ths butldizg block of the modern spread of informatioz
througkont the globs

This allows for 3 smamss, mors informed community through things such as YouTube, Wikipedsa, Wikileaks,
Twirtar, Facebook, and even weatker forecasting. Clearly, t2e impact of:xL:an iz oux society is like =0 otker aloment, Ithas
allowed for te spread of zot caly mformaton bt curiosity, what I zagex s had the power o spask an nnate
Tait to Joarn and better e community by deing sinzple things such as expo:ir., ) '.w..:;nr = 2 third world couztry to computer
programming.

Scurce: betpoirack 3. mshedn com/media

Zsh'\lDE\ LzEyLzA0L2ZL2evd 3N OEWRIboR 2L FY ViSqeGecRe ANz HVIY gk SNTBANTMOIaplCWopwZw/dbba3b8 7277
Bow-studsats-use-tecknology-mfographic--<844534271 . )px
w -

! &

\e'

\——

By definition, technology is anything that simplifies a previous method. I see no other word
to better describe everything that the production and manufactoring of silicon has done to the world. It is

through elements such as silicon, bronze, glass and many others that we really see first hand the impact
of materials science on the human race and all of or daily interactions. Additionally, it is imperatve for
us to realize not only the impact that silicon has had in society bur also how society has shaped the
production, manufacturing, and use of silicon to fit into our standards and needs.

- EMA1004
Materials Impact on Society




is made from cellulose {mainly wood).
lulous is held together by lignin, which
mically binds cellulous together. Lignin is

hydrophobic and two special processes
done to sever cellulous and lignin. These
0 process are mechanical and chemical
ping. Mechanical pulping involves woed to
‘boiled and ground between stones. This
od has a higher yield, is cheaper, and
25 less pollution. Chemical pulping uses
ium suffide to break down the lignin and
}Bll‘iose. This process makes more durable

>~
yod chips being boiled and ground for
mechanical pulping.

o-//www lothlerien.co.za/paper_mill/
er_making_process.html, 24 Nov 13

My personal shelf of books.
13

1. What is the general abundance of the materi:

Paper is very easily made and as a result, is very {

of wood and other materials that are used to make
produce and easily acquired. | can buy as much papq}‘
won't break the bank. Its abundance also enables

just easily communicating with one another but 3
means of entertainment.

Other regions also developed their own type of p
materials accessible to them. The Egyptians had

disadvantages. Over nme we can see people d
techniques for making paper to meet their nesds.
durable lightweight pieces of paper to make my b 00

3. What technology did the material enable?

Paper became the medium for sharing ideas. Since

so important, the printing press was invented to 2 i
knowledge. without paper, printers would not exist
have a printer, including my own.

4. In which realms of society did the mateual’s deve
impact? E
Paper had and has the ability to impact all parts of so
ability to share information. The biggest impact for me

educational reaim of society. Paper allows me to read a

various cultures as an anthropology major. 90% of my.
on reading and writing. Paper is the perfect medium
things. if I had to carry around a clay tablet just to take
a student would be very difficuit

This is the “modern” version of paper‘:’my laptop and
Kindle. 24 Nov 13

1. What is the unique enabling properties of this material?

If abundance was ever an issue, it has been solved through the use of electronic
sheets of paper. The unique property here is | can store thousands and
thousands of sheets of paper in a very small confined space where its
protected from weathering and things of that nature.

2. What events lead to the development of “electronic” paper?

The invention of computers and more importantly, the development of home
computers has allowed for every person to write electronically and
read electronically. This development has enabled me to do things like
take notes in a very quick and organized way.

3. What role did the material play in the technology?

Historically, paper developed from rolled up scrofls, to hand transcribed bound
books, to modern day Kindles. The need to write things down allowed
engneers to expand the horizons beyond just 3 white 9@ X 11 inch
rectangle. Teday | can read off my Kindle, take notes with my iPad and
50 much more because of the initial need to write things down.

4. How has this material impacted communication between people?

Paper has made it easy to communicate with people and electronic paper has
made it all the more easier. | can send messages online in electronic
letters and can easify communicate with anyone in the world. This
ability has enabled us to connect with millions of people but then again
none at the same time if we do not want to. This allows things like
globalization to happen very easily.

zz(/(méﬂ W ﬁ(f// (19

The impact of paper onfy own life and today iz difficult to confine
to 3 zingle paragraph. | could attempt to draw out an entanglement
diagram but that would take too much time. Instead, acknowledging the
tangible and perzonal affects iz easier 10 point out. Having durable and
easily producible books afows me and other students to learn,
communicate our own idess, and save thoze ideas in an easy way. With
out paper, the world would not have had 3 medium to be zble to do
these things. Az this need continues to exist, this fuels the reazon to

ngi new and i hnoiogies that will act a: tools to better
ourﬂnure.Thqdmw developm materiaiz thncansbm; nearly.
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Aluminum

Thin e & e of s werirurs et £ was found i Wik com

Lmpuct parsdigm goedives
L What are Bhe wigue (ensdiing) propertics of fis mustesial T
2 What peoplegroups were involed af the time of i first use?
3. Wit techacdogy &d s cnabie?
4 What were the fissaciald gl

Aluioass"s 1008t cxsiling jeoperty is Sl itis very
Tightweight. Many cor parts dee made of it because it rodices
deadweght sad cocrgy consumption hie incrersag load
capadly Dhee 0 sumiaues beng fie most alundat metd in
Earth's crust it has the very ussgoe sod cnabling propenty of beiesg
usp Whes the peoperties of hgteeight @d chesp e
coentened e posaidilities for it wse are endicis.

Puse aleminues gose doct not cnadle many echosogies.
However, after it goos through the process of solid soluticn
tardening it bocome a very enadling metal Ity sppfication span
from cie puets nd arplimcs o soda Gl aod alumeues (ol

Althoogh suminun wis Sscovesad before hem, Hall sad
Herout sissuluncondy came op with the frocess of extrcting
Sumniviss from ofher counpoinds i & cheap manne: They did
This by pisising 40 co0tic cument Geough 4 sosseetilic

& 10 separaie the cond. 1 With This work
ey were able 10 Wle The price frms $1200 per Kikogram 10 18
et & pousd This prometed Hall % st the Psbagh
Reducboa Company which we keow dey as ALODA

The fissmnasd anplicagons of alunimm go deyond it
Ravieg the ability 10 be profuced chesply. 1t can aso be recycled
wiihot downgrading any of its peoperics. TUis secydlad & 5% of
The encrgy oot of extocSing o from canpounds which drives the
price 0% n even dine

of B new devels T

henucally, phiysecally and mechanically alurmsauss is very
sirnilar 1 steed, briss ind other setale. I has the alslity 10 be
foensad, machioed, Cost and acited. Alussiogen i abo an excellent
conduction of hest sad decticity In selabon 10 45 weight it &
aleatedt Dwice @t pood of & condux @ copper which is why it s
e most coeonls wand seterial for power Somanssion lines
Aluminues weighs shout coe Tind tha of steel ssaking it pefocs
for applications such s Curs aed aircrafl. Alussingn & & very
Coerisaon-resintant metal. It smduraly forns & protective onde
coatiag Wiich helps fight farfier oxidasion The Suctility of
alunienues plays & s sole in @ ek s doctiley dloes
aluninis 10 be formed dose 1 the cid of & products design.
Alsmisues is abwo odotless snd impersscalie. Thas is why it fodl s
wnade Trom dumenure, bouse it ety not odor or tevie cut while
ale 20t besag 00 dselfl The key peoperty foe duminges s tat it
% 100% recycladle and whes recychod sho 95% of encergy s

d compered 1 g sew o Al Bl
also O most alvendint metd ia Fath's crud dihoagh it s rardy
found in peee foees becase i€ is %0 reactive.

Alanisues is $ic 13% dement 0n the penodic Sble. & has 2
copstallise structise which ingeedocks when coclad froe & molten
suge. Fach crystad is votropic and although the crystels sandosly
ariage e Moms withia hon align making G extire metd
sotropic. Despuie o2 reguls lamice stroctioe pips oftes form
Detwoes Mo, Thewe page cia canse fractues which is why
aluuionms dioys are always weod iestend of pose alenizam

ALCOA

Retasing 0 “Honan-Thisg Entusglement”™ we sec how s a
soGely weare coupletdy tarwined with nof ey alumiues et
Al areriale Jusk i B Roessses sehind oo concrete 10 suke
sgreficent structures and Lows rdial ta gold sd dissonds ©
how his presige; our socety relies on nee el dements for o
clectronic 5 sad sted for oo buldiegs among countess oher
maneial. Onx oudy probless with s exense cotunglement i Gat
of owr alelity © be ja control of materiake and Bchoology aed s
et Do coutrol o5, 1 socses That often Bmes we rely a0re 06 (e
tecimology thas we do ouesddves whsch could have potential
CAlstropine Somsequenies iv the fuure

This bx & petre of ms Wusthum ces, o0e of B Mo secyesed maderids on Lath
Thin rrage wee fourd ol Seposphotox com

Luweet vacalipm yusaten:
What is the source of the maysid?

L What events linaund the inpact of the satorial peice 1 o
folkmiag i developmens’ Gacovery!

2. Wit see e it 10 the techaology?

4 To what extont will satesads processing play & mle i Naee
teapuct?

Alnices is ceely fouwnd in & pore foems in aalise and for
ey reison . dl dussinen past be extracted from cofupounds
which coutsin it The greatest part about alusinam i how
Miciently it G be recyclod. This helgs its famre inpect becaase &
will still be soand bat will oot be Settinental 10 e cuvinmencol
This plays 2 huge role in oy life with it becawse | am very "in™ ©
recycling amd it is very inportiat 10 me. Gennes Gie sl ieer
BMW s sand 00 sake more onergy efeiGent cans ths the Toyota
Pries bocamie they wse 100% recicked aluniues. This cuts 95% of
the coergy <O in production =0 it wodd make sance e & of o
caurs will be taade feom alunisum i G funse.

Priot 10 the Hall-Herodt peocess of exteacGeg alumioum it
wis Hoinod due %0 Being 100 expensive 10 produce. I wist 00t sl
there wis a way 10 huve chesp dlectnaty tha dumiauss could te
produced at sach s low cost. Before s it wis worth &3 mock &
#oid and Lows scnually served his goed on slussiosn plages
Becistse i Wi 50 e

There are alesost a0 kit 2 e ues of Alenisum,
cpeauly s dlloys These dloys (which are usudly & compousd of
ooprpex O silicon) e as srong & soc] bat halfl the waght giving it
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What are the enabling properties of the material?

Clay is very abundant and for that reason can be used in many things. Its relative abundance also
translates to its cost, which is low and also lends the material to widespread usage. Because clay is very
small particles suspended in water it is also available to almost everyone versus other materials that
have cost and or geographical constraints. Clay has a very high plasticity when mixed with water which
can lead to many applications. The unique property of clay is that it can be heated and transformed into
a ceramic. Ceramics are impervious to water which is an important property if it is used in functional

pieces. Also the insulator and porous properties lead to clay being able to absorb. Lastly clay can become

Ivaqe of Lol Saupage, phits ruci very brittle once it has been fired.
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What other processes does the material enable (how is the material entangled) ?
Because of clays many properties it is a very important material in processing,
manufacturing and waste reduction. In industrial processing clay is used to make paper
and cement. Two very important products that we have also talked about this year. The
impermeability of clay to water may be one of its most important properties because it
enables the usage of clay in the natural sealing. Theses seals are important to dams and
also to the protection of the ground from landfill seepage. Lastly, clay has a relatively
high absorption due to its porous structure. This helps clay be entangled to many
processes that society depends heavily on, such as the removal of heavy metals from
water and the purification of air. Without the use of clay in these applications society
would be impacted heavily, especially in the area of poliution.

Clay as a material is a fine-grained soil suspended in water due to how small the particles are.
When mixed with water these particles form clay and from there it can be used in many
different things, i.e. building, medicinal practice and cooking. However most times it must be
fired to create a tough structure that is impervious to water. The creation of things with clay is
very personal to me in the way that it is used in ceramics. | have been throwing and hand
building pottery for over two years. The processing of clay comes into effect in the way | work
with it. Without a potter a piece of clay will never become a functional piece or even an artistic
piece. The clay uses me to become something that can be functional, | spend time and energy
transforming clay into shapes that are useable and then firing the clay. In return | use the clay to
create pieces that myself and others can use, pieces that are artwork and also to relax.
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To what extent is processing a part of the materials impact?
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To what extent is our relationship with the material?

Ceramic pieces are often functional ware. We use then to cook, to eat off of and to drink out
off. We all must eat and our dependence on dining ware such as plates, cups and bowls is
evident in our society. Because clay is the main materials in such utensils we depend heavily on
it and since eating is such an essential part of everyday life we are entangled with clay in a very
important way. Even when we are not eating off of ceramic ware, it is often used in cook ware
such as Dutch ovens or in nonstick pans. Dating back to the civilization of Catalhoyik clay balls
were used in cooking to heat food.
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