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Fig. 1  The schematic illustration of different confinement systems: (a) films, (b) mesoporous material, (c)

miniemulsions and (d) microcapsules
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Fig. 3 (a) Powder diffraction patterns (A = 0. 1542 nm) of

the RI phase of bulk CyH,,(top) and of the pore condensate

The four examples shown represent the phases C and RI, the
coexistence RII/liquid and the liquid state. The reflections of
phase C are indexed on the basis of a two-dimensional
rectangular mesh!?®! ( Reprinted with permission from Ref.

[28]); (b) The profiles of radial scans along ¢, and along ¢,
on C;Hyg at 245 K

A background obtained with empty pores has been subtracted.

The counting rates of the ¢, scan have been multiplied by a factor

of 5!2°) ( Reprinted with permission from Ref. [29]. Copyright
(2007 ) American Physical Society)
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Fig. 4 Thermal variation of the layer spacing d in the bulk
and confined situations

The abrupt lowering of d for the bulk and PTFE samples
marks the onset of R1 ~ R5 transition. In contrast, the
Anopore sample shows a gradual decrease below the
temperature marked with an arrow. Inset; First derivative of d

with temperature displaying the feature that the effect of

66]

confinement in Anopore is very drastic'®’. ( Reprinted with

permission from Ref. [66]. Copyright (2010) American
Chemical Society)
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Fig. 5 (Upper) DSC and time evolution of scattering intensity
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[SAXS 2™ WAXS (¢ = 1.36 A~") ], and halo during cooling
of C,sH;, emulsion droplets ( The cooling rate was 2 K/min ") ;
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(Reprinted with permission from Ref. [36]. Copyright (2005 )

American Physical Society)
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Fig. 6 Five-cycle DSC curves for the cooling and heating of
Zyp = 0.50 by volume of polystyrene/C ¢ core-shell particle

A positive peak indicates an exothermic process. The inset
shows the full measurement curve versus time. The peaks are
numbered in their appearance: odd-numbered peaks represent
scans from 25 to —10 C, even-numbered peaks are scans from
~10 10 25 °C'® . (Reprinted with permission from Ref. [38].
Copyright (2008) American Chemical Society)
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Fig. 7 DSC traces of n-nonadecane during the heating and

cooling processes; ( a ) pure n-nonadecane and ( b )
microencapsulated n-nondecane

Specimens were heated at a rate of 1 K/min from 0 to 50 C ,
and then cooled to 0 C at the same rate, followed by heating
again to 50 C.

The first cooling and second heating

thermograms ~ were  recorded. The  experiments  are

reproducible**) . ( Reprinted with permission from Ref. [40].

Copyright (2008) American Chemical Society. )
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Progress in Studies of Confined Crystallzaiton of Long-chain n-Alkanes

Xia Gao, Yun-lan Su”®, Bao-quan Xie, Dong-sheng Fu, Du-jin Wang"
( Beijing National Laboratory for Molecular Sciences, Key Laboratory of Engineering Plastics, Institute of Chemisiry,

Chinese Academy of Sciences, Beijing 100190)

Abstract The application of polymer materials is significantly influenced by their crystallization behaviors. Up
to now,it is hard to study the crystallization behavior of polymer on the molecular level, because of the large
molecular weight,wide molecular weight distribution and many kinds of mesophases. Normal alkanes , with the
same linear hydrocarbon chain structure as polymer, are ideal model systems for polymers and have attracted
more attention on their confined crystallization behaviors. There are three kinds of confinement systems for n-
alkanes crystallization , which are one-dimensional-confinement film , two-dimensional-confinement mesopores or
nanochannels and soft three-dimensional-confinement microemulsions, respectively. The crystallization
behaviors and phase transitions of n-alkanes confined in media behave differently from their bulk counterparts
which can be attributed to the confinement effect on nucleation and phase transitions. This article reviews the
crystallization behaviors and phase transitions of n-alkanes in three kinds of confinement systems, and also
makes a brief overview on polymer confined crystallization behaviors in the same systems, trying to illustrate
that n-alkane is the excellent model for the study of complex confined crystallization behaviors of polymers ,
especially for polyethylene.
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