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Abstract: To investigate the effect of metal coordination in the core segment on the crystallization-
driven self-assembly (CDSA) behavior of polymers, crystalline block copolymers containing metal ion
ligands were synthesized, and the impact of metal coordination in the core segment on the crystallization
behavior during the seeded growth process was analyzed. First, a homopolymer ATZ-(PCL,,), was
synthesized by the ring-opening polymerization of e-caprolactone (e-CLL) monomers using 3-amino-1,2,4-

triazole (ATZ) as the initiator. Then, a macromolecular initiator was synthesized by introducing chain
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transfer groups via esterification reactions. Using reversible addition-fragmentation chain-transfer
(RAFT) polymerization, N, N-dimethylacrylamide (DMA) monomers were polymerized to prepare the
ATZ-(PCL,,-b-PDMA,,,), block copolymer. Metal ions Cu*" and Fe’" were introduced to form metal ion
complexes by coordinating with the above-synthesized homopolymer and block copolymer containing the
ATZ ligand. Finally, the influence of metal ion concentration, crystallization temperature, and metal
coordination strength on the CDSA behavior was explored using the seed-growth technique. The results
showed that at room temperature, the addition of Cu?" , which has a strong coordination ability with ATZ
groups, led to edge distortion in the sheet-like micelles when the Cu®" concentration reached 0. 5 mg/mlL.
As the concentration further increased, the edge fragmentation became more pronounced, indicating that
the increase in metal ion concentration reduced the crystallization ability of the PCL crystallization
segment. At 0 ‘C, the metal coordination between Cu’" and ATZ was enhanced, further weakening the
crystallization ability of the PCL segment, and causing the sheet-like micelles formed under the same
conditions to become more irregular and even fail to form sheet-like micelles. Fe*", which has a relatively
weak coordination strength with ATZ, had no significant effect on the crystallization behavior of the PCL
segment. Using the seed growth method, uniform-sized and well-shaped sheet-like micelles could still be
prepared. This study elucidates the regulatory mechanism by which metal ion coordination with crystalline
segments governs the formation of polymeric two-dimensional nanostructures, thereby providing novel
insights into the morphological control of crystalline micelles.
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