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Molecular Dynamics Simulation Study of
Chitosan — Zinc Chloride Complex Model
Kotaro Noda**, Takuya Uto*?, and Toshifumi Yui*?
*1 Department of Engineering, Graduate School of
Engineering, University of Miyazaki,
*2 Department of Applied Chemistry, Faculty of
Engineering, University of Miyazaki
We report molecular dynamics simulation study of
chitosan—zinc chloride complex crystal model to predict a
hydrated structure and to evaluate the potential of mean force
(PMF), namely, the free energy difference, in migration of a guest
zinc chloride molecule in the crystal model. The accelerated
molecular dynamics method was adopted to predict the hydrate
structure of the crystal model, which proposed the crystal model
interior involving four to five water molecules per a unit cell. The
water molecules were mostly located in the crystal void
surrounded by the functional groups of D-glucosamine and zinc
chloride molecules, where the water molecules were mostly
coordinated to zinc atoms. The PMF profile, obtained by using
adaptive steered molecular dynamics method, exhibited
continuously increase in the base line accompanied with
appreciable minima, each of which corresponded to formations of
interactions between the zinc chloride molecule and the polar
functional groups, suggesting that the zinc chloride molecule on
migration was handed over the C6 hydroxyl and C2 amino
groups, while C3 hydroxyl groups were irrelevant to such an
interaction. It was suggested that a zinc chloride molecule was
more readily accommodated in the void through coordination
with a C6 hydroxyl group which was more spatially mobile
through C5-C6 bond rotation. J. Fiber Sci. Technol., 79(2), 24-
31 (2023) doi 10.2115/fiberst.2023-0004 ©2023 The Society of

Fiber Science and Technology, Japan

Small-Angle Light Scattering Instrument with
Wide Scattering Vector and Wide
Dynamic Ranges
Tsutomu Furuya*, Hiroyuki Kojima™!, Koji Nishida™,
Yoshiki Fukutani*?, Ayaka Mutaguchi*?,
and Tsuyoshi Koga™*

*1 Department of Polymer Chemistry, Graduate School of
Engineering, Kyoto University, Katsura, Nishikyo-ku,
Kyoto 615-8510, Japan

*2 Otsuka Electronics Co., Ltd. 3-26-3, Shodai-Tajika,
Hirakata-shi, Osaka 573-1132, Japan

A small-angle light scattering (SALS) instrument with wide
scattering vector and wide dynamic ranges has been developed.

The instrument covers ca. 3 digits in scattering vector and ca. 5

digits in dynamic ranges. The wide scattering vector range was

achieved by combining a very small beam stopper based on a new
concept and a method of indirect imaging of a wide screen. The
wide dynamic range was achieved by using an apodizing filter
specially designed for the present SALS instrument. We also
developed a rationale and a simple correction method to quantify
the data over such wide scattering vectors and wide dynamic
ranges. Finally, two measured examples demonstrating the

validity of the performance of the instrument are presented. J.

Fiber Sci. Technol., 79(2), 32-46 (2023) doi 10.2115/

fiberst.2023-0003 ©2023 The Society of Fiber Science and

Technology, Japan
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