Estruturas de polimeros

Termoplasticos, termofixos e
elastomeros
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Monomeros formando blocos, ou
alternados, ou ao acaso
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e Copolimeros-bloco: um bloco flexivel,
outro rigido: que propriedades tem o
polimero?
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Grande diversidade de produtos

3 GLS - Mozilla Firefox
File Edit Wview History Bookmarks Tools Help

€-»-¢ o 6 [0 mmmm TR s opzacionicial =[] G Y
, Getting Started E,*' Latest Headlines Gmail Q Estadac || Dicionarios ﬁ/ hitp:f fwnaituniv.ge...

CVETVEW " 7l
DYNAflex® Search Results =
VERSAfexE
VERSalloy® Materials that match your search criteria: 87 /87 null
VERSaollan® &

; Y & u &
KRATONS & & & & 8K K
- i 4§‘ 5 Q? &
ot Search L & &0 o . &
& o & s 5 & & & & &
Custom TPE=s & S F 8 & F & E s E FE
= ) & & f o gt & f F & F OfF&S
Mew Products e a i - . - - - N - x s s a
Dynaflex® it BN hat PSS HIPS 089 700 870 230 1440

Related Dynaflex® 22A  Mat PS, HIPS 1.01 1240 990 400 260 =
Case Studies Dynaflex® D3726-1000-03 40 A Nat PS, HIPS D99 'SB0 430 270 80
Ask Our Engineers S e o == . B —a v
e T T e D D Dwnaflex® G2701-1000-02 B84 Trans PP 0.50 1050 450 550 Za0 YeS

Dynaflexs® C3T03-1000-00 58 A Trang PP 0.20 11680 310, GBO 180 i
Dynafiex® G2706-1000-00 28A  Trans PP .89 1010 80 710 80 Ves Yes
Dynafiexn® G2T08-1000-0G0 53 A Trans PP 0.69 8&0 240 670 140 Yes
Dyvnaflex® 2711-1082-00 428 Trans PP 089 830 180 850 130 T'es Nes
Dynaflex® G2712-1600-02 434  Trans PP 0:89 820 180 V0B 110 ves
Dynaflex® e 1000-00 55A  Trans PP 0.88 770 220 700 120 Yes
Dyvnaflex® =2780-0001 24 A4 Trans PPPE 0.90 1200 B840 370 250 Yes
Dynaflexd 0001 3A Trans PP 090 2-0 20 1030 40

Dynaflex® 134 Trans PP 0.88 200 57 540 40 Yes
Dynafiex® 30 A Trans PP 081 740 1140 530 o0

Dynaflexd GT410-1000-00 A Nat pp 0.81 700 380 420 180

Dynaflexs 431-1001-80 EE A Nat PP 092 1330 380 610 200

Dynaflex® ITA Black: PP 1.10 - &00 140 480 120

Dynaflexs 3T A Mat PP 1.06 430 150 &00 a0 Yes
Dynaflex® B7820-1001-00 30 A Nat PP 1.06 450 130 650 100 51 ‘Ye= HB
Dynaflex® G7820-2001-02 304  Black PP 1.06 400 100 640 86 51 Yes HB
Dynaflexs GTe40-1001-00 40 A Mat PP 118 450 180 450 1000 51 Ye= HB
Dynaflexs GT940-9001-02 404  Black Pp 148 510 190 450 100 51 Yes HB |

Done

0l Agenda2008... 0 Sites.doc - M... I E3 Microsoft Po...




Search Results

Materials that match vour search criteria: 87 /87 null

&'@#ﬁ
EPJ:'

& &
Dynaflews D3202-1000-03
Dyna flewE D3204-1000-03
Dynaflexs D3276-1000-03
Dynaflexd GZ7O01-1E0-02
Dynaflews G3T03-1000-00
Drvnaflews G2 7061 00000
Dynaflex® GZ2700-1 GOD-00
Dynaflew® G711 00-00
Dynaflews G2712-1000-03
Dyna flew® G2TS5-1000-00
Dynaflexs E2780-0001
Dynaflexd CEFOS-HHT
Dyna flew® GET1 30001
Dy naflex® GET30
Dynaflex® G741 0-1000-00
Dy naflexn® GFE31-1001-00
Dynaflex® GPTE2-8001-C2
Dvna flex® 7361
Dynaflex® Gr530-1001-C6
Dynaflex® GFO30-9001-02
Dynaflex® GPe40-1001-00

Marna FloneiTh

oA St

ff:ﬁ"

50 A Mat
&2 A Mat
40 A Mat
BE & Trans
o8 A Trans
2548 Trans
53 A Tranz
42 4 Trans
23 4 Tranz
EE A Tranz
g4 A Trans
L Trans
12 A Trans
30A Trans
o4 A hiat
88 & Nat
27 4 Black
37 & Mat
308 Mat
J0A Biack
40 4 MNat

AN A Rila~b

i)

&
o

S, HIPS

P, HIPS

P2, HIPS

Pp

PP

083
0.28
0.0
0. 50
036
0.9
0.9
002

106
1.18

1200
3590
200
740
ron
13380
S00

450
400

CHn

E70
340
430
450
310

240
130
150
220
41
20

=r

1140

140
150
130
100
1a0

0N

& &£
& &
230 140
A0 250
250 50
250 240
S50 180
T10 30
570D 140
B850 130
Toh 1140
00 120
370 250
1930 40
A 40
B30 S0
A 160
B10 204
480 128
s800 &0
850 T8 51
a0 50 B
A5(F 100 51

ALY

A

ez

Yes
Yes
Yes

Yes

W

HB
HE
HE

Wes

Yez



* Dow to expand European SSBR
June 11, 2007 Dow Chemical has started building a
60,000 tonnes solution styrene butadiene rubber
plant at Schkopau in Germany. It already has SSBR
and PBR plants in Germany and France and is back-
integrated into butadiene and styrene. Off-take from
the new plant will be aimed at the tyre sector.

Dow says SSBR is the fastest growing segment of
the rubber market with an anticipated annual
growth rate of 5 - 6 per cent over the next few years.

The new facility will include a capacity rights
agreement with JSR Corporation of Japan.

e http://www.polymer-age.co.uk/news.htm



Caracteristicas das cadeias

* |someria
— Taticidade: iso-, sindio-, a-
— Cis/trans
e Flexiveis ou rigidas
— Monbmero
— Temperatura
— Plastificantes

 |ndependentes ou conectadas
— Entrelacamento
— Reticulacao (vulcanizacao)
— Separacao de fases
— Cristalizacao parcial



Polipropileno isotatico

e http://commons.wikimedia.org/wiki/Image:Isotactic-polypropylene-plan-3D-balls.png

20-300 G

240-260°C

20-80°C



Polipropileno sindiotatico




Polipropileno cristaliza: micrografia 6tica em microscopio de luz
polarizada Polimero semicristalino, esferulitos.
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PEO no microscopio de luz polarizada
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Grande vantagem: custos previsiveis

CostMate® - Injection molding part cost estimator.

General Step 1:
Part Mame/Description

Ciuantity (1,000°s)
Profit
Based Upon ® Total Quote Price O Actual Costs

Include Material Costin Profit?
lMaterial
Material Price [

| General Information

Step 2:
Material Information

i

=
=

Step 3
Machine Information

[5/b w2 Step &
Processing Information

Fart Volume ||:| | inz v |

Sprue/Runner Volume o || inz v| Step5:

Specific Gravity ||:| Secondary Cost Information

Max Allow Regrind
IMachine

Setup Costs
Costio Run

Lakbaor Operator Cost

£

L
=

Step 6:

Calculate the Quote
Iquate
nr

Inr

LR I < I =5 ]

1

Mumber of Cavities

L
=

Downtime
Processing

L]

i
i
]
£

Cyile Time

Reject Rate (&vailable for Regrind)

L
=

3crap (Mot Available for Regrind)
Miscellaneous Costs
Iquote

|1

Secondary Costs 3
Display Results &5 ® English O sl
[ Calculate ][ Reset ]

Enter general part information, the quantity (in 1000°s) to be produced and the
profit. The currency unit is shown as US dollars (%), but Costate® will estimate
your quote correctly with any currency.

Enter the material parameters and the estimated part and spruefrunner valume.
Remember, the spruefrunner valume will affect the overall material volume.

Enter the machine cost of operation, estimated downtime and the number of maold
cavities.

Enter the cycle time, the regrindable material available and the scrap. The regrind
material comes from two sources: parts and spruelfrunner system.

Enter any additicnal costs to complete the entire job.

Calculate the Guote. Your Costilate® quote inputs will be remembered so the
next time you use CostiMate® this quote will appear.

Costllate® Quote = Material Costs  +  Machine Costs  + Secondary Costs + Profit

http://www.ides.com/costmate/



Enxertia

e Anidrido maleico
em polipropileno

e Acido acrilico em
teflon

e Cadeias polares
ligadas a cadeias
apolares



Enxertia de MMA em borracha natural

Home
Selection Guide

Product Data

Graff Polymer
Products

Contact Us

Request Information

Hevestsx Corporation
A Tillotson Company
83 Water Street,

P.0. Box 2760 = =

Fall River, Ma 02721 ‘ Typical Properties

Tel: OB 8750181 or

Tell Free- 00.522.0078 Product Code \ 001320 | 001330 | 1330140 | 08000

Fax: S08877.0370

www. hevestex.com |F'hysiu:a| Form | Latex | Latex | Latex | Willed Crepe
 NR/MMA Ratio \ 80/20 | 70130 | 70/30 | 50/50
Total Solids (%) \ £3.5 | 50 | 40 | MIA
PH \ 105 | 10.5 | 10.5 | NIA
\Wi/Gallon (Ibs) | 8.10 | 8.30 | 8.20 | NIA
|Ingredients of the above are acceptable under 28 CFR as follows:
Part 175.105 \ Yes | Yes | Yes | Yes
[Bart 175 200 | hn | Ya | Ye | hln

HEVEATEX
CORPORATION

A Tillotson Company

Manufacturers of Custom
Natural & Synthetic Latex Compounds,
Adhesives & Rubber Chemical Emulsions

Heveatex Graft Polymer Products

Sunday hMarch 25th 2007

Heveatex Graft Polymers are a unique series of products for the rubber industry. They are produced by grafting methyl methacrylate ento natural rubber latex. As such,

they will exhibit a combination of elastomeric and plastic properties.

These products will yield strong adhesion between such dissimilar materials as natural and synthetic rubber. leather. polyvinyl chloride. textiles. and metals. Conventional
pressure-sensitive natural rubber compounds can be tie-bonded to various plastic bases, particularly pelyinyl chlonde and polypropylens. If the vinyl pyridine used in tire

cord adhesives is replaced with graft polymer latex. superior adhesion can be obtained

Three graft polymer latices are currently available They differ only in rubber te methyl methacrylate ratic. They are compatible with a wide variety of emulsion polymers and
latices. When compounding graft pelymer latices. allowances should be made for calculating curative ingredient levels. A solid version is also available which can be made

into solvent-hased adhesives/primers.




Processamento reativo
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Enxertia iniciada por chama (flambagem)

Inventores: S. Lee, R. Rengarajan

e U.S. Patent 5,571,869

e Polimero sélido é flambado (sua superficie & exposta a uma chama
resultante da ignicao de um gas com ar ou oxigénio, para produzir
radicais livres.

e Monbdmeros vinilicos sao postos em contacto com a superficie
ativada pela chama, formando-se enxerto.

e Reacao em fase soélida, em batelada ou continua, nao precisa de
peroxidos, solventes ou radiacao.

e Pode ser usada com PE, HDPE, PP, PS, PVC, PAN, PC, PI, PVAC, PVA,
PU, polidienos, poliésteres.

* Vantagens
— 1) eficiéncia energética (baixas temperaturas e pressoes)
— 2) nao usa solventes nem reagentes ambientalmente problematicos



Derivatizacao: celulose e amido

e Caracteristicas
— Hidroxilas reativas

— Cristalinidade

e Derivados
— Carboximetilcelulose (acido cloroacético)
— Metilcelulose (cloreto de metila)
— Hidroxietilcelulose (cloroetanol)
— Acetatos de celulose (anidrido acético)



Reticulacao

e Vulcanizacao de borracha natural
 Descoberta por Goodyear
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Reticulacao de polietileno

Perdéxido (Engel). Reticulacdo a quente, acioma do ponto de fusao.
— Ligacdo entre atomos de carbono.
— Usa perdéxido de di-isocumila.
— Produto uniforme, bom controle do processo.
— Reac¢ao demorada, consome tempo de extrusora.
Método de silano, ou “Umido”.
— Primeiro, se enxerta um vinilsilano no PE.
— Cura é feita por condensacao de grupos silanol.
— Pontes C-C-Si-O-Si-C-C entre as cadeias.
Processamento por feixe de elétrons
— Feito a frio (abaixo da temperatura de fusao)
— Produto pode ser desuniforme, mais reticulado no exterior gue no interior.
— Método limpo, ndao usa outros reagentes nem gera residuos.



Fenol-formol

* Em meio acido:

\on polimero linear
e CHJ j * _ (novolac)
Okf \\ / 2 R .
S * Em meio
/ HC. ~ OH HO-—__2~ N CH,

an / :
e alcalino:

@ N S o, reticulacao

Ny — HsC
on  Cf
\ ff OH
H, < CHj
| =



OH

COOH

R

Anacardic Acid

OH

Cardanol

OH

HO R

Cardol

OH

HsC

HO R

2-Methy] cardol

n=0 NN 3

n=1 AN 34-36%
N=2 AN N N N NN 21-22%
n=3 ANy 40-41%

Alternativas ao
fenol

¥/ v G 7 7 & Y
gw@/w Gloan 7%!&7& k(_‘fv-/a/ﬁ(’m Niuts ﬁ ﬁ&

Cardanol

Cardanol OH OH

Commercial CNSL Under reduced Pressure was distilled at a temperature of 2250 C under COOH
reduced pressure (Imm of Hg) to obtain cardancl. A pale yellow to brown liquid of refractive

index 1.5 at 300 C .Cardanol is a phenol which has a C15 unsaturated alkyl chain with 1-3 double

bonds at m-position.Cardanol is a mixture of cardanal 90% and cardol 10%.

R HO' R

Specifications of Cardanol Anacardic Acid Cardol

Properties Grade-I Grade-II




Equilibrio de polimerizacao

Siliconas

Polimeros e
oligdmeros ciclicos e
lineares

Oligbmeros podem
ser destilados de
PDMS

Reacoes de “cura”
(healing):
recomposicao de
defeitos mecanicos




Consequéncias?

Safety of silicone breast implants

http://books.nap.edu/catalog.php?record_id=9602

Stuart Bondurant, Virginia Ernster, and Roger Herdman, Editors; Committee on the Safety of
Silicone Breast Implants, Institute of Medicine

Description:

The Dow Corning case raised serious questions about the safety of silicone breast implants
and about larger issues of medical device testing and patient education.

Safety of Silicone Breast Implants presents a well-documented, thoughtful exploration of
the safety of ...

The committee concludes that there is convincing evidence that infants breast-fed by
mothers with silicone gel breast implants receive no higher silicon intakes from breast milk
than infants breast-fed by mothers without breast implants. Infants receiving cows' milk or
commercial infant formula feedings are likely to have significantly higher silicon intakes than
breast-fed infants. Evidence that any likely exposure to silicon or silicone has effects on
infant health is lacking. The proportion, if any, of silicone in measurements of silicon in the
samples discussed remains to be investigated. The oral toxicity of methylated siloxanes is
very low, however, and these siloxanes are generally recognized as safe (for oral exposure)
by the Food and Drug Administration (FDA) when used as indirect food additives as reviewed
in Chapter 4 of this report (D. Benz, FDA, personal communication, 1998). Breast Implants
and Problems with Breast Feeding



Elastomeros termoplasticos

Materiais flexiveis, com modulo de Young
baixo

Estirados até o dobro do seu comprimento
original, recuperam a dimensao original
qguando relaxados.

Varias familias, substituem borrachas
termofixas em escala crescente.

Usados para modificarem poliolefinas,
aumentando resisténcia ao impacto.



Elastomeros termoplasticos

e Classes tradicionais
— Estirénicos (S-TPE's)
— Copoliésteres (COPE's)
— Poliuretanos (TPU's)
— Poliamidas (PEBA's)
— Blendas de poliolefinas (TPO's)
— Ligas de poliolefinas (TPV's)
* Novos tipos
— Blendas de reator (R-TPQO's)
— Plastomeros de poliolefinas (POP's)
— Elastdmeros de poliolefinas (POE's)



Micrografia eletrénica de elastomero
termoplastico estirénico
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Temperatura de trabalho

Existe uma temperatura de trabalho?

Depende de muitos fatores: duracao da deformacao,
especificacoes de uso, forma da peca.

Meétodos de avaliacao: Vicat (temperatura de amolecimento),
temperatura de deflexao (HDT), Underwriter's Laboratory
(UL), e outros métodos especificos de setores industriais.

Aplicacdes que exigem temperaturas de servico elevadas:
automoveis/transportes, mangueiras hidraulicas, cabos de
mineracao.

Aplicacoes menos exigentes: aplicacoes em ambientes
internos (indoor), produtos de uso pessoal, de cozinha,
cordoes telefonicos, brinquedos.



Vantagens na fabricacao e na reciclagem

Conventional Rubber Products
Purchase:
Gum rubber i .
) . . Finished
1% 2 { I il Faks
Fillet Mixing Shaping vulcanization | Product
Extenders I
Chemicals
Sorap Scrap SGrap
Thermoplastic Rubber Products
Purchase: I o
Finished
i Shapan o
Thermoplastic LE[HNG Product
Rubber
Hecycle




Duas marcas importantes

Versollan™ elastomer alloys, which contain BASF Corporation High
Performance Polyurethane (TPU), are a new class of soft TPU elastomers.
These products have the enhanced performance characteristics of TPUs
with the rubbery grip and matte finish of TPEs. The key features of
Versollan alloys are:

— Soft, rubbery feel with matte finish

— Excellent chemical and oil resistance

— Excellent adhesion to PC, ABS, PC/ABS

— Easy to process with fast set-up rates

— Flow characteristics similar to styrenic TPEs
Manufactured by Kraton Polymers LLC, Kraton® compounds are high

performance, versatile materials combining high strength and low
viscosity. Several grades are available for use in a variety of applications.




Policarbonatodiol para poliuretana
termoplastica

United States Patent Application 20080146766
Masubuchi; Tetsuo; etal. June 19, 2008

Polycarbonate Diol

0=C=N-R™N=C=0 + HO—R?—OH + 0=C=N-R“N=C=0 + HO—R?—OH + -

(@) O @] (@]
Abstract -+ —C—N—R'-N—C—0—R2-0—C—N—R'-N—C—0—R?-0— - --
H H H H

An object of the present invention is to provide a novel polycarbonate diol which
is useful as a raw material compound for producing a polycarbonate-based
polyurethane having a sufficient mechanical strength and excellent in a balance of
physical properties such as oil resistance, hydrolysis resistance, and weather
resistance and which is amorphous. The invention relates to a polycarbonate diol
comprising repeating units of the below-shown formula (A) and the below-shown
formula (B), wherein both terminal groups are hydroxyl groups, the ratio of the
below-shown formula (A) to the below-shown formula (B) is 99:1 to 1:99 by mol,
and number-average molecular weight is 300 to 10,000.

Inventors: Masubuchi; Tetsuo; (Tokyo, JP) ; Ueno; Eizaburou; (Tokyo, JP) ;
Yoshioka; Yasuyuki; (Tokyo, JP) ; Tsukimori; Yasuyuki; (Tokyo, JP)



Formacao de estruturas com
porosidade controlada usando
silsesquioxanos

ELO, OEt QU CH; - —0 o—
. . . s
EtD—SI@SI—C'Et + CH;CH,0—8i—0CH,CH; = — (0% silo— (D)
! ™, | HoO ! jt
ELO OEL OCH,CH; —0 o—
6.7A
- . (g '
—D—H&A@fﬂl%@— — —D}Si-DH Hg-gi%g— (2)
—0 O— —J O—

http://www.psrc.usm.edu/mauritz/nano2.html



Conclusao

e A combinacao de mondmeros produz um
grande numero de estruturas diferentes que
podem produzir uma infinidade de produtos
com propriedades sintonizadas para
diferentes aplicacoes.

* A Unica limitacao basica é a temperatura de
trabalho.



Exercicios

“Polietileno” é uma enorme familia de substancias
guimicas. Em que aspectos estruturais um polietileno
pode diferir de outro?

Peroxidos sao usados em reacoes de polimerizacao, de
reticulacao e de enxertia. Mostre como isso ocorre,
escrevendo as formulas estruturais das substancias e as
equacoes das reacoes envolvidas.

Comente a frase seguinte: “a reticulacao de polimeros
tem consequéncias praticas muito importantes, positivas
e negativas.”

As propriedades de muitos polimeros mudam com o
tempo. Escolha dois casos e mostre as razdes quimicas da
mudanca.

E possivel reciclar PET fabricando poliuretanas. Escreva as
formulas quimicas e as equacoes que mostram isso.



