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Our research interests are developments of effective and environmentally benign processes for organic

resources such as biomasses, conventional and unconventional oil/gas. Concerning biomasses, we have developed
a sustainable hydrogen production process by utilizing waste heat/geothermal energy, sulfur and biomasses. In this

process, hydrogen is produced from alkaline water containing HS/S? (raw materials) at relatively low temperatures
of around 300 C, and the raw materials are recovered at much lower temperatures of < 100 C by using organic

compounds from biomasses (e.g. glucose) as reducing agents. Concerning oil/gas, we have developed a new concept
fracture network model simulator, GeoFlow, in order to investigate effective processes in developments of fractured

oil/gas reservoirs. GeoFlow has revealed impacts of 3-D channeling flow in developments of fractured reservoirs.

In addition, we have developed a new technique to obtain information of fracture flow characteristics from X-ray
CT data of reservoir core samples at in-situ conditions. Moreover, we have developed an on-site upgrading process

using super critical water for heavy oils (e.g. bitumen). We have studied phase behaviors in water/heavy oil
systems by using a newly developed view cell, in order to optimize the upgrading process.
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Fig.1: Hydrogen production from
biomass via the sulfur
redox cycle.

Fig.2: New reactor enabling rapid
heating and cooling in
the hydrogen production
experiments.
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Fig. 4: Field trip for fractured basement
reservoirs in Vietnam.

Fig. 5: Precise 3D numerical modeling
of fracture flow Coupled with
X-ray CT for core samples.

Fig. 6: Core holder with a CFR PEEK
body developed for X-ray CT
scans of samples under confining
pressure.

BR.#HLLWa7RILEERVNIE, SN KT ORS 8% [ 8
T& (Fig7). [ISATOHTIVICEALTHEEET VL LY
TR RENERF D I BETH -7 (Fig8)o ZDERERIZDWVTIL,
oM EEZTHESHLU17" Formation Evaluation
Symposium (CHWTERRL. -EfFEE Journal of Hydrology
ICHBLA(EHRS). & H.17" Formation Evaluation
Symposium T3, FE & O Symposium Best Paper Award (Z

MIBRERXN BN, ZhICSIL7: (Fig.9)o

—A HETO

BAREHIIBIBZ RS ZAERENCRETIEMNBERBE S L
UHIEETJIZRALTIE. Semi-dynamic method EFEIEH

(a) Granite sample

apah

Withou core halder

£

E

CTvelue (Hounsheld unts)

[ L] we {L1] o e 08 m
Postion [Pixels)

B owoe

et

b

CT walue [Houn

Pasition (Pixzels)

Fig. 7: Comparisons of CT profiles
between the cases without
and with the core holder for
(a) granite and (b) sandstone
samples containing a saw cut
fracture.
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Fig. 8: Comparisons (a) between
experimental and numerical
fracture porosities and (b)
between experimental and
numerical permeabilities for a
fractured granite sample.
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ceremony of 17™ Formation
Evaluation Symposium of Japan.

Fig. 10: New core holder for two-
component, two-phase fracture
flow experiments.
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