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TR Fluid property dependence of micelle forming ability, composition and molecular weight of
side chain crystalline block copolymer
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Abstract: The side chain crystalline block co-polymer (SCCBC) we had polymerized has a
temperature dependent adsorption-desorption function. And the polyethylene particle
dispersion with this SCCBC shows dramatically dispersant ability and Thermal
Rheological fluid function. In this time, we investigated the TR Fluid property dependence
of micelle forming ability, composition and molecular weight of the SCCBC.
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Polyethylene particle species dependence of Thermal Rheological Fluid Function
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Abstract: Recently we found that a concentrated polyethylene particle dispersion with a small amount of side
chain crystalline block co-polymer becomes a Thermal Rheological Fluid. In this time, we investigated
polyethylene particle species dependence of this Thermal Rheological Fluid Function with using various
polyethylene particles.
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Interface Adhesion Phenomenon between Polyethylene Surface and Side Chain Crystalline
Block Co-polymer and TR fluid behaviour.

Shigeru Yag, Toru Okuma, Ryoko Nakano, Hiroshi Sekiguchi
Fukuoka University, Fukuoka, Japan

Recently we found that the crystalline part of the side chain crystalline block copolymer (SCCBC)
adheres to the surface of polyethylene (PE) very well. By using this phenomenon, we can create a
dispersant for a concentrated polyethylene particle suspension. We also found that this
suspension shows thermal rheological (TR) fluid behaviour.

The SCCBC, constructed of two monomers: a monomer with a long alkane side-chain (more than
10 carbon atoms) and another monomer having various functions (solvent affinity, ion conductivity,
etc.) was polymerized by the living radical polymerization method. We dipped a PE film into a
dilute solution of the SCCBC and observed the interface between the PE surface and SCCBC by
TEM. We also added small amount of SCCBC into a highly viscous concentrated PE particle
dispersion system and measured the temperature and shear rate =

dependence of viscosity.

Fig.1 shows a TEM image of PE and SCCBC interface. From this
figure, we can conclude that SCCBC adheres to the surface of the
PE crystal very well. When we add 0.4wi% of SCCBC to the
concentrated PE particle suspension (40wt% of Diethyl Phthalate),
the viscosity decreased to about 1/100 of the original value. From
this result, the SCCBC can be a good dispersant for PE particle
suspension. In addition, as shown in Fig.2, with heating, the :

viscosity increased to the original value of without SCCBC, and Fig.1 TEM Image of PE and
returned to the decreased value with s . SCCBC Interface

cooling. The phenomenon can be named i

as “Thermal Rheological” fluid behavior.
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The mechanism of this TR fluid behavior
is illustrated in the lower right and left
side of Fig.2. At low temperature,
SCCBC adsorbs the surface of PE and

can act as a dispersant. At high st gt
temperature, the pseudo crystal melts RIS DS O
and SCCBC is removed. This SCCBC e s w w

Tomperature (C)

mechanism can also be used as a .
functional surface modifier of PE and an  Fig.2 Thermal Rheological fluid behaviour, states of

inner surface modifier of PE porous  fig at each points and schematic mechanism.
membranes.
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Fig.1 The mechanism of the TR effect
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Temperature response properties of Thermal Rheological fluid by the effects of side chain
crystalline block co-polymer
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Abstract: The Side Chain Crystalline Block Co-polymer (SCCBC) we had polymerized has a
temperature dependent adsorption- desorption function to the surface of the polyethylene. As
the result of this function, with adding the SCCBC to the concentrated polyethylene particle
dispersion, the dispersion will be the Thermal Rheological fluid (TR fluid), that shows high
viscosity at high temperature and low viscosity at low temperature). In this time, we
investigated the temperature responsibility and the SCCBC concentration dependence of the
TR fluid.
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Abstract: Recently, we have found a block co-polymer consisted with long alkane side chain units and
functional (such as the solvent affinity) units would be a side chain crystalline block co-polymer (SCCBC).
This SCCBC has an ability to adsorb onto polyethylene (PE) crystal. And the concentrated PE particle
dispersion with small amount of SCCBC (~1wt%) shows very low viscosity at low temperature and solidity at
high temperature. This phenomenon is reversible and the fluid is named as Thermal Rheological (TR) Fluid.
On the other hand, an artery embolization has attracted attention as a minimally invasive cancer treatment.
However, the material which has been used in conventional embolization has disadvantages that 1) it could
not be detected by X-ray, and 2) it was very viscous and hard to extrude from catheter.
In this time, we made a new SCCBC that can disperse PE particle in a polarity solvent. We optimized the
composition of the fluid and found this dispersion fluid also became the TR fluid. We investigated the artery
embolization function of this TR fluid and found this fluid has an ability to become a good an arterial
embolization material.
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