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Jun Mo Kim'
Department of Chemical Engineering, Kyonggi University, 154-42 Gwanggyosan-ro,
Yeongtong-gu, Suwon, Kyoggi-do 16227, Korea
(Received May 20, 2024; Revised May 20, 2024; Accepted May 25, 2024)

28 2 223 384 A F O 098 722 s 1Y 384 A9e ey wAe] Sds 1Y
TRAS] FHE FAG) 7 dek. B APNE oled 59 A Al 7k B 21 A A2HS
ZUAD I8 BTG T B4 Tl HE B4 GRS AU Tuset da 45 g v
AVEE 2 BAGE OIS Bel 2] e T, SIS, fulshd 54 R e e
3 2 AUEE R A0 AV A G2 A9 B2 5 8 AR HeiRR,

Abstract: Lasso polymer chains, which have the simplest structure among multi-cyclic polymer chains, possess both the
properties of cyclic polymers and those of linear polymers. In this study, we designed three kinds of lasso polymer sys-
tems and used them to closely investigate the changes in their properties depending on the polymer molecular structure.
The lasso polymer chains under shear flow exhibited different structural, dynamic, and rheological properties despite hav-
ing the same molecular weight. In addition, the lasso polymer chains exhibited different chain tumbling and rotation
mechanisms at high shear flow strength.
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Figure 1. Schematic representation of molecular architecture of each
polymeric chain system. Three types of monocyclic grafted polymers
(or lasso polymers) all have the same number of beads (66 beads).
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Figure 2. Time correlation function (TCF) of chain end-to-end vec-
tor versus observation time at equilibrium for three types of Lasso
type polymers (or cyclic grafted polymers).
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Figure 3. (a) Mean-square chain radius of gyration, <R,>>; (b) mean-square ring diameter, <R,”>; (c) mean-square branch end-to-end distance,
<R,>> as a function of shea rate; (d) schematic illustration of <R,/> and <R,>>.
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Figure 5. Snapshots and schematic illustrations for the fundamental molecular mechanism underlying the rotational and tumbling dynamics

of an individual chain for each lasso polymers system.
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