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Objectives

• New synthesis methods of carbon-based nanomaterials and multifunctional 

catalysts using the hydro/thermo chemical conversion of biomass, reducing 

algae, and arc discharge technique.

• Development of non-precious metal or hybrid nanocatalysts for catalytic 

conversion of biomass to biochemicals such as furans, organic acids, fuel-like 

alkanes, biodiesel and fuel additives

• Development of carbon nanohorn-based catalysts for biodiesel production

• Development of electrodes for glucose fuel cell

• Development of hydrogen storage medium using nanoparticles

• Study the reaction behaviors and mechanisms via combined experimental 

and theoretical investigation

To realize a sustainable systems for energy and material synthesis



Expected Outcomes

Expected Outputs

Advancement of science and technology in the field of renewable energy and 

environment via strong and sustain international networking between NSTDA and 

Kyoto University

• Research articles in international-peer reviewed journals (at least 5 papers in 5 

years)

• Researcher exchanges between Thailand and Japan

• Research Exchange Seminar/Workshop for international networking and 

knowledge sharing
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Synthesis of carbon nanotubes on electrode

for catalyst support for glucose fuel cell

Carbon nanotube synthesis

2μm

CNTs on stainless steel mesh   => stable and high surface area electrodes can be made

100μm

30μm

Sugar can be fuel to 
generate power.  

Anode: C6H12O6+2OH-→C6H12O7+H2O+2e-

Cathode: 1/2O2+H2O+2e-→2OH-

Electric power

Catalyst 
support for 
many 
applications. 

SANO’s team



NANOTEC’s team
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NANOTEC’s team
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NANOTEC’s team

Materials design and reaction/sorption mechanism study by simulation

Pd4-Graphene

Functionalized Graphene

NH2-Graphene

Metal doped Graphene
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Strong networking

More partners are very welcome!!! 

JASTIP



Research Plan
Faungnawakij’s group (NANOTEC/NSTDA) Sano’s group (Kyoto University)

1st year Phase 1:

Explore conditions and apparatus set-up for synthesis of nanocatalysts

for catalytic conversion of biomass and biomass derivatives

to materials and biochemicals

Study the reaction behaviors and mechanisms via combined

experimental and theoretical investigation

Visit Kyoto University for joint seminar

Explore conditions for synthesis of nano particles for fuel

cell electrodes, biodiesel production catalysts, hydrogen

storage.

Explore conditions for measurement of hydrogen storage

Receive PhD student from Faungnawakij’s group to support

biomass conversion experiment

Host NANOTEC team for joint seminar

2nd year Phase 1:

Development of catalysts/adsorbent and process for catalytic conversion

of biomass and waste to carbon-based materials

Development of metal nanocatalysts for catalytic conversion of biomass

to biochemicals, including sugar, furans, and organic acids

Testing of the catalysts from Sano’Group for continuous biodiesel

production process

Study the reaction behaviors and mechanisms via combined experimental

and theoretical investigation

Explore conditions for synthesis of nano particles for fuel

cell electrodes, biodiesel production, hydrogen storage.

Conduct experiment for hydrogen storage, electric power

generation by fuel cells

Receive PhD student from Faungnawakij’s group to support

biomass conversion experiment (till July)

Synthesis of catalyst for sending to Faungnawakij’s group

for continuous biodiesel production process, and detail

structural analysis on this catalyst

3rd year Phase 1:

Optimization of the catalytic conversion of biomass and waste to

carbon-based materials

Optimization of the catalytic conversion of biomass to biochemicals,

including sugar, furans, and organic acids

Testing of the catalysts from Sano’Group for continuous biodiesel

production process

Testing of the catalysts from the PhD student working in Sano’Group for

continuous biomass conversion process

Study the reaction behaviors and mechanisms via combined experimental

and theoretical investigation

Receive PhD/Master student/Researcher from Sano’s group to support

biomass conversion experiment

Host Kyoto Univ team for joint seminar

Explore conditions for synthesis of nano particles for fuel

cell electrodes, biodiesel production, hydrogen storage.

Conduct experiment for hydrogen storage, electric power

generation by fuel cells

Synthesis of catalyst for sending to Faungnawakij’s group

for continuous biodiesel production process, and detail

structural analysis on this catalyst

Synthesis of catalyst for sending to Faungnawakij’s group

for continuous biomass conversion process and detail structural

analysis on this catalyst

Receive PhD/Master student/Researcher from

Faungnawakij’s group to support biomass conversion

experiment



Research Plan
Faungnawakij’s group (NANOTEC/NSTDA) Sano’s group (Kyoto University)

4th year Phase 2:

Development of catalysts and process for catalytic conversion of

biomass and waste to biofuels and fuel additives

Study the reaction behaviors and mechanisms via combined

experimental and theoretical investigation

Optimization of alloy components for hydrogen storage, fuel

cell catalyst, and biofuel synthesis catalyst.

Development of mass production methods for synthesizing

the catalyst for continuous biodiesel production

Receive PhD/Master student /Researcher from

Faungnawakij’s group to support biomass conversion

experiment

5th year Phase 2:

Optimization of the catalysts and process for catalytic conversion of

biomass and waste to biofuels and fuel additives

Study the reaction behaviors and mechanisms via combined

experimental and theoretical investigation

Receive PhD/Master student /Researcher from Sano’s group to support

biomass conversion experiment

Host Kyoto Univ team for joint seminar

Optimization of alloy components for hydrogen storage, fuel

cell catalyst, and biofuel synthesis catalyst.

Development of mass production methods for synthesizing

the catalyst for continuous biomass conversion

Propose a sustainable system for materials synthesis and energy using biomass and bio activities



Thank you for your attention   


