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 Energy conversion technology for various organic wastes and unused hydrocarbon resources

Technical * Various high-temperature and high-pressure experiments using a small-scale autoclave

Support Skills | - Various high-temperature experiments using a small-scale fluidized bed
* Creation of lab-scale experimental equipment to meet other needs and testing using

TN ot M Conversion from various waste / unused resources to various energies

Wastes are inevitably generated in any industry, greater or lesser. It is necessary to use these wastes
effectively from the viewpoint of energy security, especially in our country with poor energy resources. Among
them, biogenous wastes such as waste wood, waste cooking oil, agricultural residues, sewage sludge are
called biomass and they do not increase atmospheric CO2 concentration by their combustion because COz
emitted originally came from present atmosphere (called carbon neutral). On the other hand, waste plastics
have a problem of securing landfill sites, and their effective use is required.

If these wastes are to be used effectively, the collection cost will be a major issue because they are
widely dispersed and discharged. Therefore, our laboratory aims to develop a small-scale and efficient
energy conversion process which makes it possible to produce necessary energy at the place where waste is
discharged with reduced collection cost. So far, we have conducted the following research through actual
industry-government-academia collaboration.

- Production of light oil alternative from woody biomass and plastics in common waste (NEDO, contracted
with companies)

*  Development of biodiesel production process from animal oil-and-fats with ill low-temperature
properties (joint research with general companies)

- Development of highly efficient hydrogen production process from sewage sludge (Ministry of Land,
Infrastructure, Transport and Tourism, contracted with companies)
Development of fluidized bed materials for fluidized bed combustion/ gasification of biomass containing
high potassium (Joint research with companies)

The following are some of the ongoing research themes.

Development of a new horizontal rotary kiln type biomass gasifier Direct liquefaction of woody biomass using mixed solvent
C(S) + H0(G) ——>  CO(G) + H,(G) Gasification (Endothermic) Woody’hl;mass

C(s) + 0,(G) —  C0,(G) Combustion (Exothermic)
Conventional gasifiers

Air blown Gasifier Indirectly Heated Gasifier
Air (0,+N;) H,

H,0 ( =k (C‘.gz H.0 () - gé b pyrolysis
" Graiding mix
No external energy input required High calorific value gas can be obtained Residue
N, reduces generated gas heat generation Requires external energy input Using light oil as a solvent reduces the distillation process
N new horizontal rotary kiln
g?ﬁ.i‘i‘iﬁ?;?éf‘“ e Roggtion Light oil solvent(non-polar) Polar solvent (water, etc.)
“Combustion
Ny, €O, chamber ] P —
A"4 ‘ } - @ Py:\ys.\s Sl .- | Hvarolysis .
(N7+02) +Low polarity of liguefied oil -High liquefaction rate
Low liquefaction rate -High polarity of liquefied oil
Particles move back and forth with a spiral mechanism attached in the center, but no gas is mixed. Discovered that low-polarity liquefied oil can be obtained in high yield by
This makes it possible to generate high calorie gas even in air blown gasifier. controlling polarity by adding water to light oil
Available Facilities and Equipment ‘
GC-FID - GC-14B, GC-8A (Shimadzu Co.) Py-GC/MS - EGA/PY-3030D + GCMS-QP2020NX (Shimadzu Co.)
Methanizer for FID + MTN-1 (Shimadzu Co.) TOC-TOC-VE (Shimadzu Co.)
Distillation GC + GC-2014 (Shimadzu Co.) Electromagnetic induction stirring autoclave - Custom order
GC-TCD - GC-14B, GC-8A (Shimadzu Co.) Small-scale fluidized bed reactor-Self-made (Can be modified)
Micro GC + Agilent 990 micro GC (Agilent Co.) Vertical reactor-Self-made (Can be modified)
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