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Introduction

The crystallization-driven self-assembly of crystalline-coil block
copolymers (BCPs) have attracted significant attention due to their
“living-growth™ characteristic endowed by crystallization of core-
forming block. However, the “living-growth” hasn’t been realized for
BCPs with highly variable critical micellization concentration or
crystallizability at different temperatures. We studied the
crystallization-driven one-dimensional self-assembly of polyethylene-
b-poly(tert-butylacrylate) (PE-b-PtBA) BCPs in N,N-dimethyl
formamide (DMF) and found that the length of the corona-forming
block and crystallization temperature (T.) had significant impacts on
the length of micelles. Quasi-living growth was achieved at a high T,
for the PE-b-PtBA crystalline cylindrical micelles.
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Scheme 1. Crystallization-driven self-assembly of crystalline-coil BCPs.
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Scheme 1. Scheme for the effects of T, and the length of the corona-
forming block on the formation of seed micelles and growth of the
cylindrical micelles of PE-b-PtBA BCPs in DMF.
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Figure 1. Dependence of the number-average contour length (L,) on
crystallization temperature (T,) for three different PE-b-PtBA BCPs.

The contour length distributions (L, /L) are indicated in the brackets.
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Flgure 2 TEI\/I mlcrographs of the cyllndrlcal mlcelles for the PE100 b PtBA70 mlcelles I DMF
solution after annealing at 130 <€ for an hour and then growth at 90 <€ for different times. (a)
0.83 h, (b) 23.5 h, (c) 60 h, (d) 120 h.
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Figure 3. Variations of the number-average length (L,) of the cylindrical micelles measured
by TEM with growth time for the different PE-b-PtBA micelles in DMF solution. Fitting with
equation(2).

Table 1. Parameters obtained by fitting with equation (2) for different PE-b-PtBA cylindrical
micelles grown in DMF solution at 90 <.

PElOO—b-PtBA48 340 12.9 404
Conclusions

I . A quasi-living mode can be applied to the growth kinetics of PE-b-PtBA crystalline
cylindrical micelles in DMF at a high T.. BCPs with longer PtBA block results in a
smaller growth rate of the cylindrical micelles.

II. Longer cylindrical micelles are formed at a higher T_ and for the PE-b-PtBA with a
longer PtBA block. As the crystallizability of the PE-b-PtBA BCPs with a longer PtBA
block and at a higher T, Is weaker, fewer but longer seed micelles are formed through
micellization/crystallization process.

III. The crystalline seed micelles are formed via two competitive processes: stepwise
micellization/crystallization and simultaneous crystallization/ micellization. As the
crystallizability varies with temperature and length of BCPs. The former prevails at a
higher T, or for the BCPs with a longer PtBA block, forming fewer but longer seed
micelles. Besides, the latter dominates at a lower T, or for the BCP with a shorter PtBA
block, leading to more but shorter seed micelles.
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