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 Introduction to Ando Laboratory
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We are working on material development
from the perspective of adding value to
unused resources such as biomass to
address environmental issues that must be
addressed from a global perspective.
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Keywords: organic synthesis; polymer synthesis; bioplastics,
biomass; international collaboration,; industry-academia
collaboration

Design of environmentally
symbiotic materials

Research content

o Polylactic acid copolymer

Biop|
Plastics o Polytetramethylglycolide
tes (modified polylactic acid) . b |
- 0OS . unctiona
I Biocomp o Polyhydroxy acid Carbon : : it
: . materials Bloplastics' = COMPOSItE
o Micro/Nanocellulose reinforced material
plastics 4
: : : nvironment
o Lignhocellulose reinforced plastics
o Regenerated cellulose materials
o Bio-based graphene derivatives Biocomposites
o Bilochar and activated carbon
o Value-added products from
Industrial wastes
‘ Collaboration between research and society BAY
4 Issues of deserted bamboo grove | O Issues with palm oil industry “" }
)\ (Core industry in Southeast Asia) _
WaAl4 ‘ Engage with bioeconomy:
1 | o Generate profits from value- j/fﬂf §§ %i@
h added products A7 ’"\‘% N %g
| o Create job opportunities /aﬂxf” e
| - Environmental conservation Waste generation per year: auen
' : o 50 mil. tonnes of mill effluent 17 # Y B
| (CO2 reduction) : : A /| =
o 80 mil. tonnes of fibre wastes o
- Use of bamboo extracted e o | b=
cellulose and lignin in (exit) , POME || Empty fruit bunch =
potential applications - | aelene
Challenges with bamboo:
o Rapid aging o Roadless forest —_ et
¢ Lal?or sl]qrtage o Deforestatlc_m Main products:
o Unidentified o Iransportation - o Crude palm oil
proprietor Technol The palm industry is widely believed to o Palm kernel oll
— Y decl nology be one of the causes of global warming
Feedstock (deployment) | e to the enormous amounts of waste it

(inlet)

| generates. These wastes will be utilized

to produce valuable products and energy
that will help us to reach our common
goals of zero waste, environmental
stewardship, and carbon neutrality.

Environmentally Symbiotic Functional Materials Laboratory
Graduate School of Life Science and Systems Engineering
Kyushu Institute of Technology (KYUTECH)
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Reduced ~
graphene . N
33250 oxide(rGO) Graphene film —— —
o ‘ $ Application: s -
il b b B High performance water p o> P
4. Thermal Reduction treatment membrane it
5. Vacuum

/ '-\’,'

filtration 1. Organosolv Method

¥

s
T e

3. Improved
Hummer’s

Method p

2. Iron-catalyzed

Cellulose

| i raphitization . .
Graphene oxide | S What is cellulose nanofiber (CNF) ?
powder (GO) Bio-graphite
Pros Cons
- Strong OH bonds - Non-toxic » Strong OH bonds
Hydrothermal . 5 times stronger than steel * G00d Transparency || - High water absorption
Treatment Wet Grindi CNF was prepared as * 1/5 of steel weight > cleldl Uizl > e e imelples sy
et Grinding T RO . Abundance stability | . L|_m|te_d proc_essabnlty
dispersion to prevent - Biodegradable * Good gas barrier + High fibrillation cost
=> - => agglomeration . High specific surface area ° Recyclable * Low heat resistance
PROBLEM
CNF agglomerated during
Bamboo powder Cellulose CNF i [FEaE Weak Difficult to
PROBLEM . . .. .
Dispersion mix with resin

Methods To Prevent CNF Agglomeration 4=

Method 1: Introduction of silica particles with CNF
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Anhydride =

Ester bond
OH OH OH
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Method 2: Preparation of thermoplastic plastic via transesterification
of cellulose acetate (CA) and polylactic acid (PLA)

Phosphate groups introduced on the CNF
surface weaken the hydrogen bonds

Modificati Transesterification reaction
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of et 0O
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Raw material

Input Feeder 1 Fatty Acid R = H or Fatty acid chain

Cellulose Cellulose derivatives

b ® Mechanochemical Esterification
o o Extrusion Process —
e " O Little amount of solvent needed
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