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DESCRIPTION

A formula was developed to express the volume fraction, x, of
crystals that precipitate in a glass when it is heated at a constant
phase. In [In(1x)]=n(n-1.052mE/RT+Constant, where E is the
activation energy for crystal development and n is a
numerical factor based on the nucleation process, x is stated
when crystal particles grow in m dimensions. When the
dominating nuclei are those generated during the heating at a
constant rate, n equals to m+1, and when the dominant nuclei
are those formed during the preceding heat-treatment before the
thermal analysis run, n equals to m. Applying this equation to a
Li,O,SiO;, glass proved its accuracy and applicability. The
modified Ozawa-type plot was presented as a method for
estimating the values of n and m from DSC curves, and it was
found to be highly helpful and convenient for measuring the
activation energy for crystal development [1].

By melting organically modified layered silicates (organoclay) and
biodegradable polycaprolactone, nanocomposites based on
these materials were created. Differential scanning calorimetry
(DSC) and rheometry were used in dynamic testing to examine
the isothermal crystallization of PCL/clay nanocomposites at
various clay concentrations (from 0.1 to 10 wt%). As seen by
a notable decrease in the crystallization half-time, t2, the
results demonstrated that the well-dispersed organoclay platelets
served as nucleating agents in the PCL matrix [2].

When clay concentrations were relatively low, this effect was the
strongest. Particularly, t//2 was one order of magnitude less than
the pure polymer in composites containing 0.4% clay. The
heating thermograms on PCL and PCL/clay after isothermal
crystallization revealed a decrease in melting temperature with
increasing clay content, indicating that the degree of crystallinity
and crystallization perfection were influenced by the chains
limited mobility, which prevented the development of well-
developed lamellar crystals. The rheological measurements
verified clay's impact on the kinetics of crystallization. During
isothermal studies, the development of the crystalline phase and
the clay concentration were associated with the evolution of
G' (which measures the elastic component) and G" (which measures

the plastic component) vs time [3]. By exposing samples to
32.4% relative humidity, measuring the uptake of water
vapour and subsequent loss over time due to crystallization, and
using differential scanning calorimetry to determine the
crystallization temperature, Tc, researchers have studied the
crystallization of a model compound, from the
amorphous solid state isothermally at 30°C.

SUcCrose,

The ability to forecast Tc and so directly link the plasticizing
effects of water to its propensity to promote crystallization was
made possible by measuring the glass transition temperature, Tg,
and melting temperature, Tm, for sucrose alone and in the
presence of absorbed water [4].

Even at concentrations as low as 1% w/w to 10% w/w, colyo-
philization of sucrose with lactose, trehalose and raffinose, all of
which had Tg values higher than those of sucrose, dramatically
raised Tc. The presence of the additives at these low levels
significantly increased the induction time, which in the
isothermal studies is the time needed for crystallization to start
due to the plasticizing effects of water and is assumed to be
primarily affected by rates of nucleation, with raffinose having a
greater effect than lactose and trehalose [5].
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