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1. Summary of Research and Goal -

The mission of our laboratory is to improve the durability of chemical engineering equipments. We study on the fracture
and degradation for polymeric materials and polymer composites, especially particle filled plastic composites.

2. Recent Research Topics -

| Ex. of analysis on sulfuric acid
penetration into flake filled composites.
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Plastic materials may be chemically degraded under
corrosive environments, such as acid or alkali solutions and
organic solvents. We are studying the mechanism of plastic
corrosion and developing durable materials.

Smart materials for chemical equipment

Smart materials have been developed for crack or other Damaged part found in FRP storage for chloric acid ¢

mechanical damages. We are aiming to propose smart
structures for chemical damages. The self detection function is
created by using optical fiber and pH indicator, and the self
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Chemical structure of EP and the functions
Epoxy resins are used as insulating materials for electric/ L
electronic purpose widely, but these materials sometimes pH indicator sensor

show cracks under thermal shock. The quantitative evaluation Optical fiber a
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improvement by filling inorganic filler was studied. g
g

—p "o

400 500
Wavelenglh [nm]

Risk Based Maintenance
Maintenance method using risk defined by probability of Sensor

failure and consequence of failure is studied as applied on

chemical equipment, especially organic materials using for Analysis by

anti-corrosion purpose. spectrophotometer Before ™ 39 hrs

Environmental liquid

Self detection system for permeation of corrosive
environment by pH indicator color change.
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Evaluation of degradation of lining materials
and life estimation

New designed lining testing equipment|

Continuous
decomposing method
for EP recycling|

Lining materials are widely used in chemical plants;
however, life estimation method are still not established.
New lining testing equipment were designed and started to
be evaluated under temperature gradient conditions.

Chemical recycling of polymeric composite
materials

FRP is difficult to recycle. We had found the condition in
which matrix epoxy resin will dissolve out quickly. Based on
this phenomenon, a chemical recycling method is proposed.
Now we are researching on an effective continuous process.

Creation of nano-particulate filled composites

for high resistance to corrosion Kenaf plant —

Kenaf fiber
Only small amounts of loading of nano-structural filler make sheet for high
plastics strong and have gas-barrier properties. From the loading |

anti-corrosion point of view, development of new clay-filled
composites and their function analysis are studied.

Development of natural fiber reinforced green
composites

Natural fiber is used as reinforcement of new green

composites. The fiber is taken from plants with high CO, 1 Fully exfoliated nano scale clay in EP
absorption ability, and long-time stability and effective use of
these materials are achieved. Cured-in-Place Method

. . . s Guide belt
Degradation diagnosis of social infrastructure Puller

and evaluation of rehabilitation methods

Japanese infrastructure constructed in days of high growth
are now suffering from deterioration, especially underground ;
piping that is serious prone to earthquake damages. Long- Pit
life estimation methods for rehabilitation materials are Rehabilitation method for old underground piping 1
required to be established.
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1. Scope of Research

We've investigated how to improve the productivity of graphene, which shows the best mechanical, thermal and electrical
properties. Creating new concept of production plants for graphene is our main topic.
We'll try to apply the obtained graphene to anti-corrosion, gas barrier and high-durable materials.
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2. Research Topics

Exfoliation of layered material

It has been found that layered materials such as graphite, MoS,,
and BN show extraordinary performance when they are completely
exfoliated. The single layer of graphite is named “Graphene” and it
shows the best mechanical, thermal and electrical properties.
However, the production rate of graphene is extremely low (below
10g/h). Thus, the cost of these attractive material is high, and they
are not available for commercial application. In our laboratory, we
are investigating how to apply the shear stress to these layered
material, and developing the lab-scale plant which can exfoliate the
materials efficiently. The exfoliated materials tend to aggregate, so
we are also groping proper surfactants that can stabilize the
exfoliated material. We're developing a cost effective and scalable
production plant in order to make high-performance nanomaterials
into commercial application.

Development of functional nanocomposites

Layered nanomaterial such as graphene can act as anti-corrosion
and gas barrier material. Technical problem to take advantages of
nanomaterial is dispersing them in a polymeric material without
reduction of their high-aspect ratio. Thus, we're developing various

material process to make high-performance nanocomposites. ﬂﬂ
We're using layered nanomaterials for not only anti-corrosion /

Pressure homogenizer

Normal force

Shear (lateral) force

material but also high thermal conductive material, transparent
conductive films and fracture toughened epoxy. These properties
can not be obtained for commercial polymer.
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