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FIGURE 16.5 Variation of copolymer glass transition temperature with the weight fraction of styrene for
various styrene-based statistical copolymers. (Data taken from Illers, K.H., Kolloid-Zeitschrift., 190, 16,
1963.)
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PAND-M GOl

16.4 The following data were obtained for the values of glass transition temperature 7, of
poly[(vinylidene fluoride)-co-chlorotrifluoroethylene] as a function of the weight fraction w

of vinylidene fluoride. By fitting these data to a suitable curve estimate, the value of Tg for a
copolymer wit @
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Cristallizzazione e fusione
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2. Temperatura di fusione e temperatura di cristallizzazione
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Fig. 6.4 - Determinazione della temperatura T di transizione solido-liquido per un
cristallo polimerico perfetto e di dimensioni molto grandi (teoricamente infinite)



DSC: Differential Scanning Calorimetry
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FIGURE 17.33  Schematic diagrams showing the key features of cell design for (a) power-compensation DSC
and (b) heat-flux DSC. The sample is shown contained in an aluminium pan with an empty aluminium pan as
the reference. 7, and 7, are, respectively, the temperatures of the sample and reference. In power-compensation
DSC, the separate energy inputs to the sample and reference, E, and E, respectively, are adjusted such that
T,=T, as both cells are heated or cooled. Heat-flux DSC employs a single heater and AT (= T,—T7,) is monitored
as the cell is heated or cooled. The atmosphere can be controlled by flowing a gas through the cell enclosure.
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FIGURE 17.34 Schematic diagrams showing (a) power-compensation and (b) heat-flux DSC traces expected
for an amorphous sample of a crystallizable polymer, where 7, is the glass transition temperature, 7. is the
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cold crystallization temperature (i.e. for crystallization in the solid state) and 7;, is the melting temperature.
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TABLE 17.4
Approximate Values of Melting Temperature, T, for
Various Polymers

EEK
Repeat Unit — T./°C
137-146
—CH,-CH,-O- 67
—CH,-CH,-CO-0O- 122
100 397
ﬁMMID 277
5 ) 330 ;'
—Q:{}ﬁl:l;—CHz—[ O-NHY 2601
‘?Hz‘CHzﬁCHz‘CHz‘t;O‘NH“' 258 v
Side group (X)
—CH,-CHX- —CH, 187
- —CH,—-CH, IZSi
—CH,-CH,-CH;4 78
N —CH,—CH(CH,), 235
! ' Ps
Hs —CH_ @ 2, -
TABLE 16.1
Approximate Values of Glass Transition
Temperature, T,, for Various Polymers
Repeat Unit Polymer Name T,/°C
—CH,—CH,— Polyethylene -130to-10
—CH,—CH,-0O- poly(ethylene oxide)  —67
poly(p-xylylene) 80
—HZCOCH
Vinyl polymers Side group (X)
—CH,~CHX~ —CH, -23
—CH,—CH, -24
—CH,—CH,~CH, -40
—CH,—CH(CH,), 30
5 -
—Cl 81
—-OH 85
-CN 97
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FIGURE 17.37

Differences in patterns of hydrogen bonding in crystals of various nylon polymers: (a) nylon
6.6, T,,=265 °C; (b) nylon 6.10, 7,,=222 °C; (c) nylon 7.7, 7,,=210 °C.



Strutture cristalline

Spherulites: Aggregates of lamellar crystallites ~ 10 nm thick.

P d by phous material. Aggreg: are formed upon
solidification from a melted state and are approximately spherical
in shape

Direction of Lamellar
spherulite growth  chain.-folded

4 crystallite

Amorphous
material

Photomicrograph  of

spherulite structure of
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Schematic model of microstructure of shish-
kebab structure in polyethylene.

Note the example of lamellar or kebab twisting
in low stress conditions.

[From Processing of Polymers, edited by H.E.H.
Meijer, 1997;18:189.

Copyright (1997) VCH, New York].
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(a)

FIGURE 17.14  Scanning electron micrographs of polypropylene spherulites. (a) Fracture surfaces of a brittle
sample of low molar mass polymer showing interspherulitic fracture. (Courtesy of K. Friedrich, University
of Kaiserslautern, Kaiserslautern, Germany.) (b) An etched surface of polypropylene crystallized at 128°C
showing the structure of the individual spherulites and the spherulite boundaries. (Courtesy of M. Burke,

University of Manchester, Manchester, U.K.)



