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Crystal-driven solution self-assembly behavior of PE-g-PMMA:
regulation of side chains

GONG Ning, HAN Xin, SI Xiaowen, JIANG Chenxi, MU Jingshan
( College of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Using PE;;4-g-OH, as the macro-initiator, a series of grafted copolymers (PE;j4-g-PMMAg,
PE;14-g-PMMA 15, PE;14-g-PMMA ;) with polyethylene as the main chain and polymethyl methacrylate as the
side chains are synthesized by atom transfer radical polymerization (ATRP) method. Their structures are
characterized by FTIR, DSC and TGA. The self-assembly behavior of copolymers in toluene is studied. The
results show that, driven by crystallization of polyethylene, PE; 4-g-PMMA 5, first forms lamella structure with
a thickness of 8§ nm. And then larger oval lamellae with a diameter of about 2 um are formed by fusion of the
small lamellae. If the length of PMMA side chains is shortened, the lamellae still have single-core structure, but
the thickness increases to 10 nm. On the contrary, if the length of PMMA branch chain increases, the thickness of
lamellae decreases to 5 nm at the same time, and the lamellar changes single-core to multi-core structure. If N,
N-dimethylformamide (DMF/toluene=1:1) is added to the toluene solution, the structure of the multicore
lamellae is to be transformed from multicore to mononuclear.
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