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OBTER LIVRO MPRESSO a laboratory extruder.

Furthermore, the MFI gives little information on the breadth of the MW

Nenhum e-book disponivel distribution (i.e. polydispersity). It is common practice in the polymer industry to
) blend together a number of ‘off-specification’ resins to achieve a target melt index.
m;vcw'“ While this gives a saleable resin, the resultant MWD may be significantly different to
Livrara Cultura - BRL1 168,80 that which is expected. This is particularly a problem for high-shear-rate processing
Livraria Nobel resins such as those used for injection moulding, since a low proportion of  very
Livraria Saraiva high MW fraction will add disproportionately to the melt viscosity.
Submarino In order to obtain precise information regarding a polymer's molecular weight
Encontrar em uma biblioteca distribution, gel permeation chromatography (GPC) is the preferred mode of MW
Encontrar livrarias locais measurement.

Todos os vendedores »

s [ 2 Examples of Analytical Techniques used for
iy Dl Common Polymers

1Resenha

Escrever resenha 2.1 ABS Analysis

‘Compositional and Failure 2.1.1 Introduction

Analysis of Polymers: A
Practical Approach Acrylonitrile-butadiene-styrene (ABS) is probably the best known terpolymer.
Por ot Sehers Strictly speaking however, it is not a terpolymer, but a dispersed phase of butadiene,
ABS composition by Ir
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eReader.

an intermediate phase of styrene-acrylonitrile (SAN) grafted to the butadiene and a
continuous phase of SAN. Typically, ABS contains approximately 65 w1% SAN and
35 W% acrylonitrile-butadiene. The rubber concentration in ABS resins is higher
\ Minha bibliteca than that found in high-impact polystyrene (HIPS) resins. The composition of ABS,
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Wiley com
FNAC
Livraria Cultura - BRL1.168,80
Livraria Nobel 154 PRACTICAL POLYMER ANALYSIS
Livraria Saraiva
Submarino an intermediate phase of styrene-acrylonitrile (SAN) grafted to the butadiene and a
Encontrar em uma biblioteca continuous phase of SAN. Typically, ABS contains approximately 65 wi% SAN and
Encontrar lvrarias locais 35 W% acrylonitrile-butadiene. The rubber concentration in ABS resins is higher
Todos os vendedores » than that found in high-impact polystyrene (HIPS) rsins. The composition of ABS, a
especially its butadiene content, is an important chemical characteristic since it
100 determines the polymer's toughness level. FTIR spectroscopy is a very useful
*hok technique for (i) the characterization of ABS grades, (ii) quality control and (jii)
1 Resenha trouble-shooting.
Escreveresenha ‘The main absorption bands of ABS are:
Compositional and Failure  acrylonitrile 2240 cm™!
Analysis of Polymers: A « butadiene 960 cm™';
Practical Approach « styrene 1600 cm™'.
Por o Senes
355 compestionty] [T% By using appropriate ABS standards, calibration curves can be constructed by
plotting peak heights against composition. From this calibration curve, the weight
Sobre este o ratios of unknown ABS samples can be determined from their respective absorbance
ratios [2].

‘The typical compositional ranges of the monomers in commercial ABS samples

oo |:| |: are as fellfxvfs

o acrylonitrile 20-30%
Novidade! Compre livros no © butadiene 5-35%
Google Play o styrene 35-75%

Procure a maior eBookstore do It is important to note that butadiene can exist in both the 1,4-trans- and 1,4-cis-
mundo e comece a er hoje na 4 . : e e
mundo e comece 3 ferhole configurations. IR spectroscopy is only applicable for 1.4-frans-butadiene, since in
eReader, the case of 1,4-cis-butadiene the presence of styrene absorption bands causes an
\ onge b interference. In most cases, however, 1,4-rans-butadiene is used in most commer-
1 para o Google Play agora» cially available ABS grades.
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Nenhum e-book disponivel

2.1.2 Determining the Rubber Content of ABS

In ABS produced by the emulsion process, rubber particles are first made by using

Hlgpeem butadiene and a water-soluble initiator. These are then grafted with a SAN copolymer.
Livraria Cultura - BRL1.168,80 During the grafting process, polymer can be made with a rubber content adequate for
v Nebel moulding-grade ABS. Instead, due to economic considerations, a higher rubber
Submaring content polymer is produced which is subsequently diluted o give the final rubber
content. Given this rather indirect method, it is possible for the polymer to be
Encontrar em uma bibliteca unintentionally ‘over-diluted” to give a lower than required rubber content.
Encontar Inranies locaie ‘The fracture properties of ABS are closely related to its rubber content. Therefore,
” in the case of a ductility failure of an ABS component one should conduct a |
quantitative determination of the polybutadiene content. In order to maintain the
e Pl impact properties of the polymer, the concentration of butadiene must be raised
== D proportionally as the SAN level of the blend s increased.
Escrever resenha
‘Compositional and Failure
Analysis of Polymers: A
Practical Approach
Por o Senes
ABS composition by Ir
Sobre este livio
IDENTIFICATION AND ANALYSIS OF POLYMERS 155
U o D |: ‘The level of polybutadiene in ABS can be inferred from the heat capacity
ot Compre ros no associted with the Ty, i.e. the size of the step change in the baseline [3]. This
Soogle Piay ‘method involves ratioing the heat capacity of pure polybutadienc with that measured
for ABS, in order to calculate the rubber content. This method is based on the
iy observation by Bair [3] that the magnitude of heat capacity associated with the
Web, no tablet,no flefone ou rubbers T, diminishes in direct proportion to the amount of grafting (SAN to
eReader. butadiene).

The level of unsaturation in ABS can also be readily determined by NMR
spectroscopy. It is even possible to determine the ungrafied butadiene content in
these polymers by analysing solvents extracted by NMR. Up to 60% of butadiene
» Minha biblioteca may be present as ungrafted rubber.
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these polymers by analysing solvents extracted by NMR. Up to 60% of butadiene

may be present as ungrafted rubber.
In ABS and other rubber-modified blends, the mechanical properties (particularly

Nenhum e-book disponivel the impact strength), are strongly dependent on the domain size of the rubber
Wiley com particles, as well as their interparticle distance. For ABS to be processed to the
FNAC required toughness, it is necessary that the rubber particle size is larger than 0.3 m.
e Pulura - BRUL1E6.50 ‘The size of rubber particles is a function of the concentration and the time at which
Liviatia Saraiva the emulsifir is introduced into the reactor. In order to determine the domain size

Submarino and interparticle distance, samples of ABS can be microtomed, stained with osmium
tetroxide (to_ highlight the rubber phase) and viewed by transmission clectron

Encontrar em uma biblioteca ‘microscopy. It is interesting to note that the rubber phase in ABS resins is of a

Encontrar livrarias locais

Todos 0s vendedores » smaller particle dimension (5 to 10 times smaller) than that of HIPS.
R— | o
e R 2.1.3 Analysis of Weathered ABS
1Resenha

Escrever resenha A shortcoming of ABS is that it undergoes a drastic reduction in impact strength as a

= result of outdoor weathering. This is due to degradation of the unsaturated butadiene

‘Compositional and Failure ‘component, which when degraded leads to voids and flaws on the surface. These
Analysis of Polymers: A defects act as stress concentrations and thus produce a brittle surface layer.

Practical Approach A common analytical test for ABS is to determine the extent of UV-induced

For John Scheirs oxidation due to the susceptibility of the polybutadiene component to photo-

ABS composition by I oxidation. If a good reference sample is available, then the relative intensity of the

1,4-trans-butadiene band can be compared with the test sample. As a result of

Sobre este livro weathering, there is a progressive decrease in the polybutadiene absorbance. If there

is no suitable reference sample available, then the test sample can be exposed in an

accelerated UV-exposure cabinet. FTIR spectroscopy on aged samples is best

B g |:| performed in the transmission mode on 20 um microtomed sections. Literature

sources suggest that the butadiene band totally disappears after 48h of exposure.

Novidade! Compre Ivros no Another method used for studying the UV degradation of ABS is based on the fact

Google Play that the weathered material can exhibit a decrease in its heat capacity at its 7. This

Procure a maior eBookstore do DSC method is based on the same principle as the determination of the level of

mundo e comece a er hoje na polybutadiene in ABS (as described in Section 2.1.2).
Web, no tablet no tlefone ou ‘The problem of impact reduction of ABS due to the poor weatherability of the

eReader unsaturated butadiene component has been solved by replacing the butadiene with
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‘The problem of impact reduction of ABS due to the poor weatherability of the
Nenhum e-book disponivel unsaturated butadiene component has been solved by replacing the butadiene with
Wiley com
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Livraria Cultura - BRL1.168,80
Livraria Nobel
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Submarino
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1 Resenha
Escrever resenha saturated elastomers that have no double bonds or allylic hydrogens in their
structure, and thus are essentially resistant to photo-oxidation and ozone attack.
Compositional and Failure The two most common saturated elastomers are poly(-butylacrylate) and EPDM
Analysis of Polymers: A (an elastomeric terpolymer of ethylene, proplylenc and a non-conjugated diene),
Practical Approach which are used in the production of acrylonitrile-styrene-acrylate (ASA) and
For John Scheirs acrylonitrile-EPDM-styrene (AES) resins, respectively. Both ASA and AES
ABS composition by | Ir retain higher ductility than ABS during outdoor weathering.
‘The analyst needs to be aware of the spectral and thermal characteristics of ASA
Sobre este livio and AES in order to prevent misidentification with ABS samples. These newer
‘materials can be easily distinguished from ABS by their different T, values (=40 °C
|: for ASA and —55 °C for AES). In addition, AES resins generally exhibit higher
ol o D impact strengths at room temperature when compared with ASA and ABS resins.
AES resins are used in such applications as outdoor spa-baths and tops for
Novidade! Compre ivros no campervans.
Google Play
Procure a maior eBookstore do
e 22 Epoxy Analysis
eReader.

2.2.1 Introduction
Ir para o Google Play agora »

The analysis of epoxy resins can be facilitated by knowing the intended application
for the polymer. For instance, epoxies used for electrical laminates generally use
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