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Solution Structure by X-Ray Neutron Scattering and the Applications

Yongquan Zhou', Zhuanfang Jing', Guangguo Wang!, Toshio Yamaguchi', Koji Yoshida”
1. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, Qinghai 810008, China
2. Department of Chemistry, Faculty of Science, Fukuoka University, 8-19-1 Nanakuma, Jonan, Fukuoka 814-0180, Japan
Keywords : Ion hydration; Neutron scattering; Solid-Liquid Interface; X-ray Scattering; Density functional theory

INTRODUCTION

Salt lakes contain abundant mineral resources such as sodium (Na), magnesium (Mg), potassium (K), lithium (L), boron
(B), etc. In the past decades, great progress was achieved in salt lake resources separation ™M, and researchers found the ion
hydration and complex play important roles for the resource separation. Solution structure, the solution interface structure and
transfer process are extremely important for salt lake resources separation. However, solution structure especially the liquid
interfaces study at atomic level isn’t an easy workl?.

In the present talk, the methods for solution structure at the atomic level with the neutron scattering (NS) and wide angle
X-ray scattering (WAXRS) were discussed. Then, three application examples, i.e. 1. Hydration of Brine lons®l; 2. Borate
solution crystallization*®]; 3. Confined Solutions and the solid-liquid Interfacel® were discussed.

METHODS APPLICATIONS
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Figure 1. The main contents in this talk
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We report two topics of polymer dynamics studied using muon and neutron. One is a study on rubber
polymers reinforced with metallic diacrylate [1,2]. Rubber polymers are utilized in various industrial products such
as tires for automobile, airplane and base-isolating devices and are indispensable in industry and our daily life. In
such industrial uses, rubber materials are usually reinforced with an addition of filler materials such as carbon
black, silica and clay. Among them, rubber crosslinked with zinc diacrylate (ZDA) exhibits strong reinforcement
properties without an addition of fillers. Hence the structure of such rubber has been extensively studied. Dynamics
studies are very few although they are very important to understand the properties. In the study, we have therefore
studied the dynamics of rubbers crosslinked by ZDA. It is found the so-called a-process which dominates the glass
transition directly is very much affected by ZDA but the so-called picosecond fast process is not. The results will
be discussed from molecular viewpoint in the meeting.

The other is polymer thins films [3,4]. Properties of polymer thin films are very different from those of bulk.
One of the most interesting findings is the thickness dependence of the glass transition temperature 7, revealed by
various experimental techniques. This suggests that polymer thin films have very heterogeneous dynamics/structure
along the depth direction. In order to reveal the heterogeneous dynamics we have evaluated the depth dependence
of T, in polystyrene thin film from the spin-relaxation rate as a function of muon implantation energy (0.5 keV to
4.5 keV), revealing the T at the surface is very low and increases with approaching to the interface near substrate.
The results will be discussed comparing with the neutron reflectivity ones.

In both of the topics we show the power of combined studies of muon and neutron.
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