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In 1986, I proposed' a path in which to discuss the 
validity of the standard kinetic theory of crystallization. 
In this letter, I apply these same considerations to the 
crystallization of poly(ethy1ene oxide) (PEO) from dilute 
solutions in toluene.2 

Let me once again explain the argument. In the 
framework of the standard nucleation theory, there exist 
two regimes of crystallization, namely, regimes I and 11, 
in which the crystal growth rates are respectively 

GI = bLi (regime I) (1) 

GI, = b(2g0i)'/' (regime 11) ( 2 )  

In these expressions, L is a constant length, i and go are 
the nucleation and substrate completion rates, and b is 
the thickness of a crystal stem. Moreover, the ratio of the 
slopes of a In G versus 1/ TAT curve in these two regimes 
is 2. This implies that, in regime 11, go does not depend 
noticeably on T,  and that the kinetic length, Lk (the mean 
distance between two nuclei on the substrate), is inversely 
proportional to GI+ 

Lk (2gdi)'" ~ / G I I  (3) 

In a recent paper, I and M. Ch. Colet propose to denote 
that application of this consideration is to be known as 
the Point-Colet ~r i te r ion .~  

Let us apply eq 3 to the data of Ding and Amis2 for 
PEO, M, 7.7 X 105. At the temperature where the growth 
rate curve presents a break (TIJI = TM - ATIJI) the kinetic 
length is estimated to be around 50 nm, and the growth 
rate is reduced by a factor of 102.5 of its maximum value 
of GII (namely, GII a t  T,  = 289 K). At  this last temper- 
ature we get from eq 3 Lk = 0.158 nm, clearly a meaningless 
value. Consider now the crystallization of PEO, M, 5.63 
X lo4, which is assumed to occur in regime 11. The ratio 
of the extreme values of G being lo3, it appears that Lk 
(the maximum value of which is 50 nm) must take values 
as low as 0.05 nm (a meaningless value).8 

These values may be changed by increasing the esti- 
mated value of L by a factor of (for instance) 20. But this 
leads to a value of 1 pm for L, a value larger than the size 
of the seeds. This is clearly not the case because Ding and 
Amis do not observe that the growth rate depends on the 
size of the crystals. 

It thus appears that the data of Ding and Amis cannot 
be explained by the standard theory of crystallization. 
This theory is more explicitly discussed in ref 9. 
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