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CO: Solubility Characteristics of Crude Oils related to
Carbon Capture and Utilization (CCU)

Kyuro Sasaki, Yuichi Sugai, OR Chanmoly and Hiroyuki Kono
Department of Earth Resources Engineering, Kyushu University

Carbon Capture and Utilization (CCU) has been focused in the world to reduce not only CO, emissions but also eco-

nomical cost especially in fossil fuel energy sectors. The Laboratory of Mineral Resources Production and Safety Engineer-

ing (REPS), Kyushu University, has investigated physical properties and operation systems of the CCU, especially Enhanced
Oil Recovery (EOR) and Enhanced Coal Bed Methane Recovery (ECBMR).

In this review, enhanced cold oil recovery has been introduced as one of CCU applications using immiscible CO, gas.

The swelling factors of heavy and intermediate crude oils with CO, gas dissolution were measured in a cell which pressure

was less than 10MPa at expected oil reservoir temperature of 50°C. The swelling factor increased with increasing CO,

pressure. In CO, supercritical phase, gas diffusion coefficients in oil was almost twice as high as those in gas phase. From

observation of oil drainage tests using sandstone cores, gas dissolution in the oil does not make a clear effect on oil mobil-

ity; however foamy oil, included CO, micro bubbles generated by depressurization, induced oil drainage from the oil

saturated core.

1. Introduction

Carbon Capture and Storage (CCS) or Utilization (CCU)
are expected to be powerful tools to reduce CO, emissions
to the atmosphere from large scale sources, such as electric
power, oil refinery, steal making, cement plants, with
continuing their activities Those contain the CO, separation
or capture from flue gases at the plants and the transport
and injecting CO, into oil and gas reservoirs, and coal
seams. Those technical operations have been accumulated
in petroleum industry. Recently, CCU has been popular
rapidly, since it can cover economic investments and op-
eration costs by producing variable fuels (Verland der
Chemishen Industries, 2009). It has been applied to fossil
fuel productions using CO,, such as Enhanced Oil and Gas
Recovery (CO,-EOR and EGR), Enhanced Coal Bed Meth-
ane (CO,-ECBM).

The cold oil productions by injecting CO, into oil res-
ervoirs have been investigated. When the oil is produced
with injecting captured CO,, the produced oil is expected
to be 70% “Carbon-free”, because it can be evaluated from
difference between the carbon content in the incremental

oil produced and volume of CO, left in the reservoir. A

next generation CO, storage technology can produce 100
% “Carbon-free” oil (Phares, 2008). When injecting CO,
or CH, into oil reservoirs, the oil swelling coefficient and
gas diffusion coefficient in the oil phase are important
parameters to carry numerical simulation of cold oil pro-
duction. The interfacial tension and swelling are usually
measured in parallel, and used to evaluate the diffusion
coefficient.

Dissolution of soluble gas contributes to cold oil produc-
tion, as it reduces oil viscosity and capillary pressure. It
also causes swelling of the oil, which increases oil satura-
tion in reservoir pore space and subsequently the relative
permeability of the oil. Measurements of gas diffusion and
dissolution behavior in crude oils are required, since gas
dissolution is expected to make increase of oil mobility in
reservoirs. These oil mobility changes can be used for cold
production by understanding drainage mechanisms.

The Laboratory of Mineral Resources Production and
Safety Engineering, Kyushu University (REPS) has been
measured basic CO, characteristics in oil, coal, rocks and
coal reservoirs. In this review, measurement results of CO,

solubility and swelling factor in oils have been presented



in order to propose EOR operations by foaming CO, micro
bubbles in the oil.

2. Measurement Apparatuses and Procedures
2.1 Crude Oil Samples and Sandstone Core

Two dead oil samples of intermediate and heavy were
used for present measurements. The heavy oil was pro-
duced in Japan and had the following parameters: API-
gravity=11.5; viscosity=821mPa-s @30°C. The intermedi-
ate oil was produced in Oman and had the following
parameters; API-gravity=29.3 and viscosity=9.7mPa-s
@30°C.

The Berea sandstone cores with 25.4 and 38.1 mm in
diameter and 50 and 70 mm in length were prepared and
used for measurements. The cores were saturated with
heavy oil by oil flooding from an end surface after water
saturation, however, very fine pores were not saturated
completely with oil. The core was placed in the high pres-
sure cell to measure gas solubility and oil drainage amount
from the core. Following properties were examined; oil
saturation=77.1%, water saturation=22.9%, bulk
volume=54.3cm?, porosity=21.0% and absolute permeabil-
ity=500 to 600 mD.

Temperature Controled Box

! Gas
! Booster
i

Pressure

Brine
Cell i

CO,/CH,

CO,/CH, Gas Cylinder

,,,,,,,,,,,,,,,,,,,,,,

Glass
0:0 Pressure

Gauge

Fig. 1 High pressure cell for swelling measurements

Fig. 2 PVT apparatus and schematic figure of cell

2.2 High Pressure Cell for Swelling Measurements

A high-pressure cell with two visualization windows

was used for the measurement of oil swelling and diffusion
coefficient for CO, gas (see Fig. 1). Maximum pressure and
temperature of the cell were 10MPa and 95°C, respec-
tively. Hot water in a water bath kept constant temperature
by a thermostat was circulated through two jackets around
the cell, and used to maintain a constant temperature (50°C)
in the pressure cell covered with thermal insulation.

Oil swelling was evaluated by photography of the surface
movement of the oil column, and then visual inspection of
the photographs. The surface movement was generated
with gas dissolution in the oil columns. Swelling-time
curves were constructed to estimate the diffusion coeffi-
cients in the oil from the unsteady diffusion equation.
Approximately 2g oil was placed in the column, and the
mass of the oil was recorded before the measurements. It
was taken few weeks to measure gas dissolution in oil,

especially heavy oneV.

2.3 PVT Measurements for CO, Gas Dissolution
Accurate CO, phase behavior and gas solubility in liquid
are essential parameter for proper management of CO,
injection into reservoirs. Figure 2 shows the PVT appara-
tus (RUSKA Model 2370) used for present measurements.
The volume in the pump cell was changed independently
with moving a piston by a computer-controlled servo mo-
tor. A set of data consisting pressure, volume and tem-
perature in the cell was recorded continuously every 10s.
The stainless steel cylinder was used for the PVT pump
cell. They were vertically mounted in the temperature-
controlled air bath. The maximum properties of the pump
cell are pressure= 70MPa, temperature=200°C, cell

volume=360ml.

3. Measurement Results and Discussion
3.1 Swelling Factor-Time Curve

In this study, a unit ratio of oil swelling factor, R(?),
before equilibrium dissolution is defined against elapsed

time #(s) as:

R (1) =(S,()-D/S. -1 M

where S, is the swelling factor at equilibrium condition.
The unit ratio-tine curve, R (?), shows almost cumulative

gas dissolution in the crude oil vs. elapsed time. Figure 3
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shows generalized plots in unit ratio of swelling factors,
R (1), of the heavy oil. The progress of oil swelling with
time is closely related to cumulative gas diffusion amount
of gas into the oil.

Oil swelling factors of the intermediate oil with CO,
were larger than those of the heavy oil, while the diffusion
time to reach equilibrium of gas dissolution in the heavy
oil needed 30 times longer than that of the intermediate

oil.

3.2 Oil Swelling Coefficient
The swelling factor at equilibrium less than bubble point
pressure is assumed to be proportional to the pressure and

is defined as:
Sfoo =1+ fm -P 2)

where f;, is a proportional constant to pressure which is
defined as swelling coefficient in this study. The swelling

coefficient depends on characteristics of oil and gas.

1.0 ok st
%%Wx A__Aé_cﬁ"'.‘b_"—';'rA -0d
0.8 "o R
0 b
X & “ | x 10.06 MPa (Supercritical)
& 0.6 [ -
it X B - 7.82 MPa (Supercritical)
g e
S 04 £ A 4.89 MPa =
= g &
5 - ;) e 2.82MPa
&' Heavy Oil-CO,
0.0 Il Il Il Il Il Il
0 50 100 150 200 250 300 350

Elapsed Time, ¢ (h)
Fig. 3 Generalized plots in unit ratio of swelling factors

The swelling factors of heavy and intermediate oil sam-
ples were measured with increasing gas pressure as shown
in Fig. 4. These results show that the swelling coefficient
of CO, in the intermediate oil is approximately 1.8 times
higher than that of the heavy oil for pressure range up to
7.8MPa. There was no apparent change in the relationship
between pressure and the swelling factor before and after
the supercritical pressure around 8 MPa, thus CO, dissolu-
tion and oil swelling were not so sensitive at pressure less
than 10MP.

3.3 Gas Solubility of Crude Oils

The relationship between gas dissolution and the oil

swelling may be proportional, since it is assumed that the
gas molecules in the oil phase are existed like in its liquid
phase with limited movements, when gas dissolution occurs
in the oil.

The PVT measurement results of gas solubility for CO,
and CH, by are plotted in Fig. 5. The gas solubility Cs
(mmol/g) can be estimated from the swelling factor, S,
using the following empirical equation based on the mea-
surement results as shown in Fig. 6 without difference of
CO, and CH,:

C,=38.1(S,, - 1) 3)

(Gas Phase) (Supercritical Phase)

Intermediate Oil-CO,)
120 B f,»=0.0244 MPa’!

Sp ()

£ 115
g Heavy Oil-CO,
&
2 . o £,=0.0137 MPa"
£ 110
H * Intermediate Oil-CH,
2 ned ]
3B 105 o £y =0.0056 MPa
E Heavy Oil-CH,4
Z fiu=0.0025 MPa™
1.00 ‘ w ‘ , )
0 2 4 6 8 10 12 14

Pressure (MPa)
Fig. 4 Swelling factor vs. CO, gas pressure
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Fig. 5 CO, and CH, solubility measured by the PVT
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3.4 Gas Diffusion Coefficient in Oils

The unit-ratio of oil swelling factor R(¢) is a function
of the diffusion coefficient in oil D(m?s), oil column length
L(m) and time #(s). As shown in Fig. 7, values of D were
evaluated based on the measured swelling-time curve fitting

with following analytical solution;

8 < 1
R(n=1-— E] Wexp(—D&it) )

where A, =(2n-1)z/(2L) (1/m)

The CO, gas diffusion coefficient in the intermediate oil
was 50 to 80 times higher than those of the heavy oil. In
both of oils, the diffusion coefficients increased slightly
with the pressure in CO, gas phase. However, the CO, gas
diffusion coefficients in supercritical CO, phase were more
than twice as high as those in the gas phase.

The empirical equation between D(m?*'s) and API-grav-
ity has been presented by Kono et al. (2011) based on the
present results and the results of Athabasca bitumen mea-
sured by Upreti and Mehrotra (2002);

D=29x10""-exp(0.247 x API) ®)

4. Heavy Oil Drainage by Generating Foamy Oil
Oil drainage tests were conducted in the high pressure
cell at 50°C by observing heavy oil drainage from oil
saturated cores by applying CO, dissolution and depres-
surization. The core was placed for 6 hours in the high
pressure cell where 10MPa and 50°C CO, gas was in-
jected to form a saturated CO, dissolution in oil saturated
in the core. The oil drainage from the core surface was not
observed on dissolution process, thus the oil in sandstone
pores was in stable and not drained by drops of oil viscos-
ity and surface tension due to CO, dissolution, while it was
clearly observed on the depressurization process with pres-
sure gradient of 0.037MPa/min from 10MPa. As shown in
Fig. 8, foamy oil was drained which was observed on the
core surface from the pressure less 4 MPa. This shows that
foamy oil including CO, micro bubbles contributed to
heavy oil drainage from the core (Mastman et al., 2001).
For an example, Huff and Puff operation with CO, gas
pressurization and depressurization cycle can be applied

for cold heavy oil production.

5. Conclusion

In this review on Carbon Capture and Utilization (CCU),
the measurement results of CO, gas solubility and related
swelling of crude oils have been introduced. Furthermore,
the enhanced heavy oil production method has been pro-
posed by generating foamy oil including CO, micro bubbles
by an operation of depressurization.

1.0 0 =

0.8 . v\
//Equation (4) for D=0.61x10"° m%/s

o 0.6
g
S 0.4 :
&~ / ¢ Swelling Measurements
02 Heavy Oil, CO,, P=2.82MPa
O G | | | | | |
0 50 100 150 200 250 300 350

Elapsed Time (h)

Fig. 7 Typical result of swelling ratio vs. elapsed time

Oil saturated sandstone core
sample before CO,
dissolution

Foamy oil drainage after depressurization ~ Microscopic photo of
from CO saturated condition (Oil foamy oil including
recovery=28.0%) micro bubbles

Fig. 8 Heavy oil drainage from oil saturated core (center)
and micro-scope photo of foamy oil (right)
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| Homogeneous Catalysis by Transition Metal Complexes | 3

.Qsimmetric catalysisis a great boon but carries with
| it the problem of having to deal with residual metals.”

Chem. Eng. News,

Sep. 5, 2005.
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REMOVING IMPURITIES
ma or cleaner pharmaceutical products
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Original concept of study

Conventional technologies Negative properties

Drying, heat Negative ‘cor.nmon be‘tween
treatment, etc. property lignite and biomass
removal

High moist. content
Low heating value
High ignitability

Vlow energy efficiency
¥ application exclusively to combustion
Vlow feasibility

Proposal of Innovative UPGRADING

Negative Positive
property property |3 New property
removal intensification endowment

« Creation of value-added solid/liquid from biomass/lignite
« Creation of added value chain by sequential upgrading/conversion
« Poly-generation of high quality fuel, material(s) and chemicals

Vision

Japan-Indonesia model for innovative utilization of low-rank carbon resources

—

Creation of new industries

Transition from exporting resources to
exporting added value

Implementation of energy saving technologies

Mutually

Beneficial
Relationship

o

Sustainable supply of carbon resources

Demonstration of state-of-the-art technologies
for utilization of upgraded lignite and biomass
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High calorie fuel

Low sulfur high quality
solid fuel

Lignite & biomass
Moist. content > 40%

Fe:C composite
Full reduction of iron

ore @800 °C

High
strength
coke
4 Tensile strength: 10-50 MPa
Reduction of

moisture content "
Water-soluble X Electr?fie materials
for Li-ion battery

organics

Discharge capacity
> 500 mAh/g @1.5V

Active carbon
for
desulfurization

Hydrothermal
treatment

Heating @140-380°C
without evaporation of water

Carboni-
zation

Hydrophobitization

lonic liquid Chemicals Mild
-350°C pyrolysis

-550 °C

treatment

_(Catalytic H

Q gasification
Lo
o N\
- + Residual tar
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/" Sodium Light oil (H-CO)
Selectivity O siicate Free from
>91% " evaporation
H.-CH residue S ngas

. 2 4 y

Inhibitor Conv. > 99.98% P!’°°ess
of ac!d mine Clean water Cold gas efficiency Simulators

drainage TOC < 5 ppm <95% )
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YTIVIENAE NI BRI TS 2R > T0BE T L TH S, VAL, SBFHETRY XF)le Foroft
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RENPHBOODRKANICEI D —BRACRFZRERP. AXKFICETENSEKILICER T SEMIILFEKEEIRICE
2 LTV, KARTIE. INSERBREZZEROBIFBICET 5MARZT ol

ARFZETIE, 7T EICKRICIRGET 2 8 DDFEKDDIHZDF L TR & UTHAREE RS NA A< 2B
KO ARALER (k. ik, MEHER) Z/KEWEIC X OBk - KE L. KERHOT 2 )V AOHEFFIH. [H
IR E DBEHEIC DWW TG ZTTS 2P & L &I, fROMAENZ VTR * BB OHRIFIAE 72 E1cD0
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TOWMREEMEEERE LTV, TOXI%5F/ LNVORERIEL, /R SDI7art—2—0
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HRHIRIME R E L) AV TFNA A TR EL VI = REENELNE D, FillEIL 7 bn=7 X
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Uy DPRE 500nm, G 4 pm O EO RYS—a7 % L F 7 Zy R TERATMEZEE S SFRTER, Xk
ZEHERC VB EESEMREEL 7 T A XA b —2Ic K O iETNE S pm MUNTIERIFRETH % C L Efigsl L7,
KK 3T /A7) Y MEIC K OFR U 728G O SEM 727179, &t 4 pm ik UTIRIERREHE
TOEO R Y—DOMLNARETH D | FEEWEEANDEHADAIHETH %0

B2 : 5, EORUSR—FHWz w UBBEREE T+ NIV TS5 T 0 —3BXUCF /A7) MEICKDE
BT E T, F U TOBERRIT S OESO AR L AR Z RO C E WA TE %, & BICEREE & EFIKIC
HHOEFEERETH 726, SHEEILHIINC X B HERIMEOHEZRZITV. HiH EO RV < —EH 7731 X DBFE
ICD&EITF %,

o1ym_er— Clad s
e e F R EO Polymer
EO Polymer _ |

Polymer Clad

-

= 88080814 28.08kV X18.8K 3.88rm
BBBA14 28.0kV X18.8K 3.688erm

Fig.1. Cross-sectional SEM image of fabricated polymer Fig.2 Cross-sectional SEM image of imprinted EO polymer
ridge waveguide using photolithography. ridge waveguide.
RRBN.FRERLLE

1) F.Yu, A. M. Spring. L. Li, F. Qiu, K. Yamamoto, and S. Yokoyama, J. Polym. Sci. A, (2012) in press

2) F. Qiu, F. Yu, A. M. Spring, and S. Yokoyama, J. Opt. Soc. B, 29, 3069-3071 (2012)

3) F. Qui, F. Yu, A. M. Spring, and S. Yokoyama, Opt. Lett.,37, 4086-4088 (2012).

4) F. Qui, F. Yu, K. Yamamoto, and S. Yokoyam, KJF International Conference on Organic Materilas for Electronic
and Photonics, Sendai (2012).

5) F.Yu, K. Yamamoto, and S. Yokoyama, ICONO12, Ireland (2011).
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TERA SR ke kSRR AT SRR T 2 L% — RSP

(BE] BFEHARRBEEGATRESRRECHY. ZORITREREDIUBOSBHTEETHS, AV VE
HEO=TRFEICILTCERESREDERE. T—CIVESEHFARITHLTI/NTF1 L — FREMEDRHF
ZENEL. BREED MEEEEBEDRET EZNERIRTZcHD 11/ - AVHIEHEN ] ZHREEE LTRYBATR,

KRB Z2 72— b & L. ZOHTERHC BB HHEA ALl F 72 S T T AT E 72,

HEFPEA 2 E B KGERERETH O . T OFEIZETTRZ b & 9 2 RKERBHREDOI5 b iied THEE
Ths, BifToAHHIEEAH V) YHBH E T —BVEBHIC RSN, TNENEAAEIRD R R 57289, 552
RUBH LRI DR E L 75 %, ATV VD SHFHE NS (LR (CO). Ritkzk (HO) KUZEZRRE(EY) (NOX)
. ZrMEREIC KD & LNV ENER EN TV A D, Pt, Pd, Rh OEREZZRICHEAL TV, HHES
JBEOEEAEFEMEE LR L TEETH D, — T —BIVEAHADNSIENOX &8 T7 1 Falb— v X— (PM)
DREXNGYMETH S, 7 —BIVHIZAY Y YAFHICHEANTZ OV F =30 E <. COx HHHE DI OB
NHIRENTVED, Z O HEA ABHLEM ORFEIC > TV B,

AV VES TS S DESERERICET SHE

FAROME T £ OSSR TTRIC L. BB =L/ 7 — (s 3 BB — <07 21 kR
B, EARBERER (27— 1 )L) B TS B OO T ZA A M B BT, THES - e & T
J o AVEIEER RIS LTI LT, AR, BEEOBIT. v Sy XU B — 3>, M2
LT, BAET Y —52%d 2O EE RN 2 DO LI OB RE R TE 5 T8 & [F0T
FHHF OREFMHGERTE 24V U ¥ EBEEH 2R LSO REER E LTV 3,

N 5V TIE . AL 7L S FHEIKOMIFLA T LaMnOs 74 & X1 7 ZH 1

TR L T BRI AR B TER IR L. ZNEVS T & THRIGRT X5 & S

Pd/LaMn0g/Al,0
Pd & LaMnOs SIFLAIC 179 % B SHIc i) Uie. © O3LBEH IR 5 0> Pd/
ALOs il X D BT, [ CIEME 52 3 Pd BR R TE 2 = L 2B LTV 5, M?

2v3

—J3i. XBTAAA MRIFERIC TR Z C 59 C LI & 5 EREERZERT 5 7T
LA, XOTAAA FRICEALELT % T Lic & 2 BRRERISERENTY LaMnO,
B0, TOMRTRE(LYNEBOEREMEDNZNT LD, HREZ R LYK s;
IS & B 7o BRI T 7 X A MBI O G RUC K Rtz LD DE®EE O ZEK T 5 &
DTHB (PRSI MBMRKL 2 AT & 9 B RE Gk (RA MEEE) L UT, TAA/r Vi) & TR
A N BEUPRETATR ) ZHTCICER L, TOEMICHEII LTV 5,



KHEICHVT BFEER

o [RZ N BNEEAE ) N
V\J%B@ﬁﬁr)% X0t " EAREA A
E€R8 AF VNERIS BeEE (XY DI
HBE AL S I 5 .
HEREA T aememEo LV [////XM ™~ SEAF
B X575 HIEH LRI X+ IR
i E— i E— S BER hiF
sl £ Bt A £ / @E R—ILIUY ®
masm FL TEL SEREER Seay BEBRILN
B 1L JV=3A7 ruh T AL | S |
EERER B RARYER A
1BfEAIE HASEMRILMNT | | HASERMET

FA—LIVHARD 5D PM R EMIEIETIC PM £ Y DBIR

F 4 — B S E NS PM OB & LT, Fq—BN3F 1 F2L—FT 4L x— (DPF) »
FLENDODOB %A, it S hiz PM OMBEREDHRE FIF 5 728 Ic PM B (L& 3 — b U7z filliefs DPF
(Cat-DPF) DBFEMAAIRETE> T %,

PM BRI TPM IBHELRRS) + BERIHHELARSY ) OMBEDEDS
2 L OFLE BRI, (La,K) MnOs 75 £ 0 K B~ 07 25
A MR Ag/CeO, 75 & ORI IF LTz, X 5Ic, PM RERISI S48
B (D — 8 (PM) — %0 (Os, NOX) MBI T D . A R =% (02, NO) = HRE
WS B (G THETT S () F2ih. B S E ik PM g -
EOPRBEL TRBICAD, (65T PMBRAMBHA T, Gt o L
DERIZEHHADT &, PM/ filiEDffh & 1) £ — b PM NORRBED 5% e NS FERERIPMA D PRLE (D IS HE
T I T RPN B, AR EETH D . PM O 1 X GEH 0.1
~1 pm) A — 2 — OMEREREE AL C & ATy RIRETRANS) 12 & D FUC @ PERE: PM B
AR BNS T LA ING LDDB %,

PM IE A A (soot) HEICEIMA 7 & DMFEMARILEY (SOF) #is LIfit% £ > THY. soot & SOF
D 5 DBLBRENRETH 5, WEMERRT & LT soot DE{kicid Ag (Ag/TiO,, Ag/Ce0,) A, SOF Dfg{kicix
Pt (Pt/TiOs, Pt/CeOy) WETH ST EZBHALMCT B L LI, TSz VS T & T soot & SOF D47
FRHIBS TR BERES PM &> 4 OBIFC & N LTV B,

s, HEEHE AR S CEEMIENC B LTI, G-COE MHIRERIEY Hukn a7 /83— h F—Th % kil
SR, A ¥ RETCEEE TARIZ00 L ORFERREEIEL, ZheN 4. 8 MOLERLEREL TS,
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1) P. Doggali, H. Kusaba, H. Einaga, S. Bensaid, S. Rayalu, Y. Teraoka, N. Labhsetwar, Journal of Hazardous
Materials 186(1), 796-804 (2011).

2) Z.Jiang, W. Zhang, W. Shangguan, X. Wu, Y. Teraoka, Journal of Physical Chemistry C, 115(26), 13035-13040
(2011).
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a

BT ZEMVINAZTZNAMBELBBEFAIAERARUCRRE-2) VT BORNEEEGFERILEXS
ALV Y DERE, EERMEBMHORR, RICREDOHMBEDRASLUFBIRGFOEBELEEICKYITo .
e, BNERGBRRABEDODENAAAV I RE (PSA) ERFRSRFDUEBARERLLTONOATAAA M
BER(ILMDERR - WS Z1T o1,

j‘i
=V BIME amAs msmise 5— 70914 3R A

1) BEEHARERARVIREE-_2) Y TRAOSHEGEFERILERN TR T DER

HENEPEA A AR CEREE= 2V RO EREZERESIL AR o9 2 BIS U T, Sl s MR,
DR, KISFHE OMMEEORGHS K CIEEIZME O Rt /x & OMET 2175 7z,

9. HEAAT ALY & UTRA OB LY) 2 M W TREM R ek )va=y (YSZ) Y
DIVEEEIC DOV THE LTz & T A, BEA R 2RI AV E D, KEBLT TR K U TEWRE 2R
T EeWbhot, ZT T, RETEFALKEICH U TOREIRNZISEZRT F R VEE= 7 VRN & Z 1A
DETR P2 L Tl OB AZAET 2 & T, TaXUVICHT ZINEZH L T, KEZEEREN D mE
RICHRAITE B T Ehbh o Tz,

JT, L ORFEDT / AukiF2RBRIRICHWZ2DL a7 2 D0 TIE, Au ki FESBREHEA R O €
W7 ABYVOENMNCE ST, IEEFENRKEI LT ZT B/ L, £z, Autd JhiT7% Iwt% L 7z
ZnCr04 Z#HI (ZnCr,0s (+Aw) -SE) ICHW £ T Tld. CO BURIbL/KRIIH U THWEEZR LTz, ZT T,
AFET L IRALKFRICH UTORHEIRNZIEEZRT T e > T ZnCr04-SE ZilAGbE R 72 FE L
THMOENMAZRET 5 & T, TN 2 EEZHE L T CO TR U THEIEED DEIRNZICE NS
bENa T Ehbh ol

BB EHE T A RIEEESE / 22t o FIc BV T, PY 225 B BlE VT WA TS, I HE PRGN EMET
INEURIEE L, F D728, PY &R 8T 2 LIc kD . EFREEDEEL0/INEY LA 5 7 B FE A S g
DEHENMIEEINT NS, ZT T, FEEARSEEME & LT Mn RMEAWZED L THRE LIz T A, R
VYRERILE Y OB E UTIERICRERENET ST R L, /o, TO Mn RHFHEAS R NZ
ALY & A EDE S T LT, BB K CEBFBREEIA ALY & UTE BIFRERT 5 2 & hbh
St. THIS, TOFMHERSIBOEEIEIIC OV THE 21T 72858, YSZ i Mn™ OEEHEC D, Z0D
BEIVARSE 12 mol% TH 2 L ZBHEMIC Lz, 7z, Mn EA YSZ OESKZEICH T 2 G LT 2V F =i,
Mn RBHURM LRI UTANEE L 228 ST5CREICET 2 2 8 2RI LT, o &b, H5T5CLUT
OYEBNIRE TIX. YSZ FiT Mn™ DIFAEIC & 0 B 2 BERZeLAEE b S N, BIE A A4 ViGN —E x5 1
WIT, A& Mn RSB X CHA OHEH AT L TAREETH S C L 2L L,

—J. BERE=X2U Y THE Y & LT NiO BAERZE AWTEREENM D)V a=7 9Tl A A0t
ICXBEERHFE DRI TIT, IKEGIFE FITBWTE 50 ppb &0 S MUEHERED b VT NS H U T Heim BT 75 &
LERNZRT 2R L, £z AR ML VA OMD VOC (m-F LY, XY, ZTFI)ILAN
YRV, AFLY RIVLTIVTE R) KL TEHBNEOEEZ R U, £lo, At Hidilko2n{bkEs
Mrat & lig U Cd Bif/s VOC MARHER RT T e ote, 72 L, ARTRIX/—IVHAC XS TEKE



{RFZTENHEMN LRSI, ZDTD, TOIER/ —)IVOFWZRET B7HIc. Bt A Xl EZ NiO B
M FICHEdT 22T MV VEREZHE O FEETIC, =&/ —)VEEZ KIBICEKL TZOlHEZES T &
MTEBH LR U,

2) BMELGERHEDHDENAAVTHRE (PSA) EBRHREEFEIRERRER DR

ALV F—DBHEFROBUIN S, FEE LOEBYED—D Th 2 EED LM /FELEE DM MO TEETH 5,
ZD, TNETOMBIEE & I1E 5 0 @iRIFEHIC X 2 @R RELEN I RER TN A1 > s (PSA) i
ZHD BT, MERDOBBHREBAR K D L RIEICENRE 2T 207 A4 MG AR Y 72 @i FEh A 2
MR E UTRET LTz BRI, FEZ OFRORT 7 2 H A4 Fadbl 2l U, fEaaE2 b, Ytkari, sk
BRMORELE EZITo T,

F9, MR FR &9 % 2T ETEIC X o THIEL L 72 BaFeOs.s 35 & U SrFeOs.6 1 DWW TR X RIEIHT 247 -
e A, WIS ARERXO T AAA M, —F, BB ZIEFRXOT A A MR G 2R T L 2R LT,
Rkl LR RIS DWW TIE, BaFeOs s A8 0.18 m*/g TH B DITH LT, SrFeOs.s T 0.72 mY/g £ X b KEWT
EDTI 0T, X T AhA MIEEMICB VT, BRIEIEXMPFE EINSD TR IV I NSBICINE S NS T8,
Z DYE R IF LERMBICIIMKAT LR 0D, BEREOIEREICIIRESFEBELTWD, £T T, mialkOBRIGE &
ABEBEDHEEEIC K ZERZEH SEH L& T 5, BaFeOs.; ® 300°CIC 351 % ANYEE SIS R I35 6.78 cm’/
g ZR L, StFeOs 512DV 11.3 em’/g Z/Rd T eV o7z, SrFeOs.s DEEEIE / G DI DV T,
BaFeOs.s ICLERTia b K&ED o7z, iz, I—FA MU OKEE, BaFeOs.s TIXHERIGERFOMEETH =T 2.60,
EROBEESHRIT 248 Tholclcd, BEBJMBANETOMRATHRDEIZ0.12 LRDENT, —/i.
StFeOs.s TIRMBRINEROMETERIX 2.71, HEROMEZERIE 2.51 Z/RLizd, BEFTEREDAZ 0.20
MEoNniz, kb, BENERFTIERPICEENZIZEAED Fe ld 3l THEET M. MEIGERFTIE 4 1
DFe D —ETELEL TS EHEHET NS, Xic, StFeOs.s D B Y1 MIJE A3 MOSETREEERL &
SrFeooMo.10s.5s (M=Al, Ga, In) DEIEZFAM LTz, BE5NTZAFHIOTNETARERXO T A A I OKE S
2R U, SRR OBRNMAEREZARAERSNICK > THNTLLET A, BENEHETHKRIT S L
SrFeosGao10s.s B & K EUWMEZ R L, StFeOs.s IR TH S BOMEEE R RS T e Mot EHic, Ga'”
DEHEREZL S B IRED 500°CIc B 3 RIS REOZL iR Tz, OSSR, BAIGE R Ga’ OE R
DHIfnE & BITIRZITIE N B0, BE#EEE L2 eMnhoTl,

T TRt L7z SrFeOs.s ikl FHW T AVED/INE PSA- BRI TS R Tl 5 72 1 - 72 225 Bl iR 2 17 -
el A, 600°CTORE TRRICBWTH 60 vol.% IREDOMEE(LEXEFTIRIBENTERI LMD, A
FHE PSA FIHTHIBERERE UTHEETH S T L 2R L,
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1) Y. Fujio, V. V. Plashnitsa, M. Breedon, N. Miura, Langmuir, 28, 1638-1645 (2012).

2) T. Masunaga, J. Izumi, N. Miura, Chemical Engineering Science, 84, 108-112 (2012).

3) N. Miura, H. Jin, R. Wama, S. Nakakubo, P. Elumalai, V. V. Plashnitsa, Sensors and Actuators B, 152(2), 261-266
(2011).

4) V. V. Plashnitsa, P. Elumalai, Y. Fujio, T. Kawaguchi, N. Miura, Nanoscale, 3, 2286-2293 (2011).

5) T. Sato, V. V. Plashnitsa, M. Utiyama, N. Miura, Electrochemistry Communications, 12 (4), 524-526 (2010).
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(BE] RI5 - EAREEOEBRENFEZ 27 v FELIFRDTFEOREZEDTc, FENL —Y - AL
DREDEMBARZED. REFRE - EERREEDIFHICMED FOBSEE - TOHHAIMREZ BT EREBEDRFE
HERE L, HAFMenHE HERL—V—FERVT KEIKKRE LIHED FOREENNDORERERNT 70
—FIREEMIT .

B - A AR CEELREIZ R T LMD L S BZIFIDEETH 570, (L AEBHIEDOTZMAEZVRD
P LNV @R & & BIOGEHIOEEEZ 69 2 O N TFETEZDOFEFMNSB T LIFTERL,
=77 TR ED OEE GG U TIREOEEICRIE RN E DD, KIREDOIFFD L AR D Z D
FHALEE L TENINTH %, L L. WEALEROETINDENKIC DA DH % T L2, ZOMRED LD
LYINTWiahoTe, 2Ty B (FIKK) DN 7755 2 RIRZEITDODE, 50 2L ARICHIET
BN E & UTHREID 2R e LT RiER 2R L, RaEaEZ2 92819 2 I ORGHE 2R LT,

HERL T D 70.8% (&K TH B, /KHITIE. APEMERE N, 470, BRERISZRICMBENS, K
T 298 - (L2 EBIRO ) Fan i, ERANCEIGH EOEEEAE V. L LMD, /Kl iR
Y TH ORISR 269 2 ZBBIIITFEIZ L A BV, KIS F2uRe Licn 7l Ial— s
Ve BHLAHEIE ORGSR HIRD— /7T, FBRFEORIEIIAEMELEEZ 5N%, £ T, WD FHIR
SN5H, MHEEICEN., FRE ORI 22T X 5 HEN L — P —8D0E. R0 FIEZHTH
BN, R R THIEERME O @A A AL, BEICIE A BH . WMR0 T OB PR ORI T,
SRR S TS @A ARk 2 . B I BT T H S Rk TlEE L b B TR L,
IKIE S FOIRRERRMT 2D T E Fee CTNETIELNIZARZREMNCE LD THRE L,
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1) JEH B, < BERERH  IERIE S0t in TL—Y =506 L. 2009) , B BH, SIS &, pp.3-9,
43-58, 62-59, 173-175 .

2) S. Hirashima, H. Katae, A. Harata, Jpn. J. Appl. Phys., 48, 07GE04-1 -5 (2009).

3) A. Harata, M. Sato, T. Ishioka, “Tonization of Solute Molecules at the Liquid Water Surface, Interfaces, and Self-
Assembled Systems”, in “Charged Particle and Photon Interactions with Matter: Recent Advances, Applications,
and Interfaces”, eds. Y. Hatano, Y. Katsumura, A. Mozumder (CRC press, Taylor & Francis, Boca Raton) Chapter
17, pp. 445-472 (2010).

4) H. Katae, S. Hirashima, A. Harata, J. Phys.: Conf. Ser. 214, 012122, 1-4 (2010).

5) N. Fujii, A. Harata, Jpn. J. Appl. Phys., 50, 07THCO0S5, 1-2 (2011).




E —F5  AMA® ASEEAETHHER T 7% — BSR4 THHM

(BE] 2RRFRAT—IVOBEERMED I —RESTAET IVERBEAGFET VZBVBREETFTAET IV EZ
MEl. MENGTRIBEREBETAFEZRREI HLHIC. KRERREATOEQRREERNEICLSBRERE 1
L—yarzRML. ZRERRZNRNICHE THERATLZREL

BWNERBEHICAAET 2 7 K, RF-IROBHGEYIE 2R G & UTe BNIRE DA T RITEORFE. BUEAEE
TV IO e P22 S TR TE DT, 22 5UERIEGRY E 2 w5 & U TePRSHZERIN T OGS 2 L—
Vg YFREOMFEFICHO AT E e, FHCEIENAE TIVORFEICBI L TiE, WY 1 7))V 2 HE Uiz 1T,
LI T IUE U T BRI I — 7 > 2 A A TERT FEZ MR L, A T, BUEXGEE 7)ic
KB XGENIRN Y, A EILEER T 2 BUE R T T IVIC X 2 BRESRITICRG T2 2 & T BANRT—ILnS
NAEDHRIZRE TEALKEY I 2 b— 3 YFEZWNL UTze N— NEEIIC K 2 GHER EREXUEFTRIC &
% IEGM iR 2 i U TR T s B e T OV R HTE U BUE AT 7072 IO T B fRAT LR S 8% 2 LT,
JRHE R ZE B A — )b, WA — )V g & U TGl Tl 2 AT RE & 9 % Bt A — L2 R LT,
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BE] LZMEHZEET/L CMAQ & NASA HIEREVAIB 2 ICEH I NI MODIS T7OVILE > —H 585 NIRRT
ITEICEITBITAVILDRFHEED 2000-2010 FOREFR(LE SO, REEBOEFRZEHROICLIBFERZE T,

T IT A=)V DBEEKEIGRICEK T B A F X Y b OEIER RS TN TV B, MBS
FF IR N EDEHERHADR TR, KaMhiv7a V)L (g, WisEa L) SREHCHEING % 2 &A%
BNTWV5S, TD, RRBGRICKRRKT 270V )IVDO5, OV L ENE R, RESEE KRE D
B2 08N D 5, i EOAF 222 MIRGUGRHE R B 2 BIMEORFE L L2 ks 2 T & THEm
Rz e 5222 EMHkEMN, T YIS DW TEFEZALOFENTICRI T & 2 HEIH 3D THRENTH
0. ZORFELILORRBITDICHBEINTOVEY, T LT, ATHEZEICER I Nz MODIS >4 —DT
7 EYVIVOENEE (AOD) OEIIT—21d 2000 £ 5H5N TV 5, AOD IFKKDHESHENDOZ T 1)L
IR & B S BfR D D % . MODIS AOD QBRI R Z T 2 Z L TI0FER T —IVO7 V7oL 7 ay )l
R DU AR L 2N B T T E S,

7 VT TIE NZEIRD SO DFHINC S WA F ARG O T 1V )V O EERRL D Th %, HT P71
T2 30 D NZEIRO SO OFEAE &I TR ERICHSI U CRIICIEIN L, ZotEmiE 2000 RIS 7%
STHHE L TW3, HIIZIE, 2000 FE5 5 2005 FISH T THETO NGELIE SO, DFAERI 12.7%/ FETHML,
28Mton/ 4E/0 5 51Mton/ FEIC 2 LTV %, —/7. 2005 LA D ZHEIC T f U 7z i dsiE i & b K1 HREFHH 5
D SO, DHEHMA U, HEEREIRFER D 2005-2009 EDIAM OHEFT TLE SO, DPEHFRED 4%/ DIk Hiii
TN, BEAEED SO EEE 2006 FElEE ¥ — 71Nz LTV 5,

AL TR, (LA T TV & NASA HIEREIHI# 21K S iz MODIS =7y Lt v —hbis ik
W7 7B % AOD @ 2000-2010 FEORREZ L & SO ARG IS USSR 2R, fidmicid
Terra i £ ICHEH & N7z MODIS & > —D LX) 3 D 550nm D AOD 7—% (1°x1° 8RR D H 1)
@ fine-mode ® AOD ZFH U7z, SO, DFARDE NN Z i 5 7zl GOME & SCIAMACHY fifEt >3 —
TRHME NITRE O SO, OFHE A T LB S I Ui, (L2 EEEnNEE T )IVICiE CMAQ (version 4.4) %7z
[Uno et al., 2007], AZEEEREOHHIEIX REAS ZH Wz,

113 MODIS & &5 /)LD AOD D Ltigit R ERT, la i, MODIS AOD @ 2004-2006 £ @ 3 P 4E,
1b (X CMAQ TiEIE X 7172 2000-2005 D 6 FEEZ /RS, K5 AOD > 0.5 ORI EED S FifF
IKMTTILEM D, AOD OE WA, wilgh SiE, HAE, JLRARICHT THT, ZOMITICiERED LT
W3 Z eh B, le-dicid. 3 EMEE O AOD OEZRLTWS, 2000 £H5 5 2005 Fich I Tk, AOD i
W7 ITDIREFEIHTLEALTWEN, Z0%IE—HL TR > TWVb,

HAE 0> AOD ORFZAL & HEEND SO, HHEEPHEE L 2P —0 SO, MifERE S < LigE (VCD) &0
BfgZ X 2 1R 9, HEO SO, OHHIE & rhER M REEE, (Central East China ; CEC) T® SO, VCD & HAfE
TD AOD (MODIS & CMAQ) D FEEDRFZ(L 2R, EMNSEHIIE Nz SO, VCD &, SO, D&
HERHIE CIER IS EOHIRE (HHEIR%X 0.97) DR TE %, CEC T®D SO, VCD 1% 2007 £ THML T, Z D4,



AL TS, T, KRBT IFEERANOBEE O N DT EEZ SN, [ARZERIEREANE > )UK
TO OMI#HZED SO, VCD 15 LM ENTWVD, WY P77 1KD AOD &, 4-8%/FTHREICHEMLTVWAS T L
%o 2006 FE 5 2010 FFICDF TE 4-7%/ FOEIETHA LTS, TDXSIT, 2000 F25 2010 ££D 10
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Fig. 2 Disk type underwater glider "BOOMERANG"
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Fig. 3 Release and recovery of vehicle Fig.4 Sea area of experiment
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Symposium / Workshop / Seminar

Summary Report of Student Session The 9" International Symposium on Novel Carbon Resource Sciences

Topic 1. Energy Best Mix
Group 1

.................................................................................................................................................................................

. Tomoki UCHIYAMA (Kyushu University - Japan)

. Ryutaro AKTYOSHI (Kyushu University - Japan)

. Akihiro TOU (Kyushu University - Japan)

. Noriyuki FUJII (Kyushu University - Japan)

. TUSARA Loren Montefalcon (Kyushu University - Japan)

. DEWI Agustina Iryani (Kyushu University - Japan)

. Pilasinee LIMSUWAN (Kyushu University - Japan)

. Chanmin LEE (Yonsei University - Korea)

. Suresh Kumar Megarajan (NEERI — India) — Group Leader

O 0 3 O W A~ W N

Summarizing:

Energy is a basic need of life and plays critical role in de-
termining quality of human life. Fossil fuels including coal,
petroleum and natural gas have so far been the primary energy
sources. As per Energy Information Administration (EIA), it
was estimated that in 2007 the contribution of fossil fuel was
approximately 87% in all over the globe, while rest came from
solar, wind, geothermal, biomass, hydropower, nuclear etc.
The major problem of present non-renewable primary fuel
sources is that they are being vanished in a rapid rate due to
the continuously increasing demand of energy, as well as, their
environmental impacts through green house gas (GHG) emis-
sions, leading to “global warming”.

The major issues related to the use of fossil fuels are:

As of now, the fossil fuels left in the ground are dirty and
expensive to extract

According to IEA, the proven reserves of coal could sustain
the current production rate for 155 years, although at a 5%
growth per annum this would be reduced to 45 years, or until
2051

Oil is predicted to have been completely consumed in the
year 2022

Enormous demand leads significant increase in prize

Most importantly burning fossil fuel leads to major GHG

emissions.

A careful analysis of energy demand suggests that no single

option would take care of future energy related challenges.

Therefore, for creating low carbon society as well as to fulfill

the energy necessity, effective use of various alternative renew-
able energy sources along with judicious use of fossil fuels
will be required in addition of energy efficiency improvements.
“Best Energy Mix” in this context becomes even more relevant
and essential for sustainable and cleaner energy supply. As per
current scenario the energy consumption from renewable
sources have some demerits/practical challenges including:

Economically less feasible for developing/undeveloped
countries

However, the cost can be reduced by large scale implemen-
tation

International agencies should promote advancement in tech-
nologies more aggressively

Less significant -as of now, because the amount of energy
produced through renewable sources is very low

Renewable sources can be utilized more efficiently possibly
with large scale deployments with appropriate subsidies and

combined global efforts.

After Fukushima incident, there are concerns raised about

the nuclear energy and obviously more emphasis is being
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given on non-nuclear options. It is therefore important to pro-
mote the “Best Energy Mix” which is often country specific.
Most of the countries decide the use of energy options primar-
ily based on availability of fuels and economic considerations.
This obviously put more stress on easily available fossil fuels
taking the cleaner options back seat. It is therefore important

to promote “Best Energy Mix” practice in most of the parts of

Topic 1. Energy Best Mix
Group 2

1. Choong Hwan KIM (Korea Institute of Energy Resources)

2. Jie ZHAO (Kyushu University - Japan)

3. Yasuhiro SAKURAI (Kyushu University - Japan)

4. Agus Didit HARYANTO (Kyushu University - Japan)

5. Yanlong CHEN (Kyushu University - Japan)

6. Maulana ADI (Kyushu University - Japan)

7. Jiyoung KIM (Korea Institute of Energy Resources)

8. Liping WU (Curtin University - Australia)

9. Mulyono DWIANTORO (I7B — Indonesia) — Group Leader

Keyword 1. What happens on primary energy composition
or electric source composition in each country? How come
such a structure? (Key on policies, geopolitics or econo-
my).

a. Japan; nuclear energy was a national strategic priority in
Japan. (One of the main reason is energy security.) Before
2011, electricity was around 30% from nuclear power plant
and roughly 60% from thermal power plant. After Fuku-
shima disaster, it seems that Japan decided to reduce using
of nuclear power plant, and continued to search/develop
alternative one.

b. Korea; still uses nuclear power plants but are trying to
reduce them, and also searching some alternative energy
such as biomass, solar and hydro-energy.

c. Indonesia; still relies on both oil and coal. Indonesia had
a strategic plan to construct the nuclear power plant since
2005, but unrealized due to Fukushima disaster and lack of
outstanding engineer (human resources). Since January
2011, Indonesia has been produced methane from coal.

Methane that has the new energy resource for electricity at

world. This would make possible more judicious use of fossil
fuels and would help promoting alternate energy options.
Our debating group strongly believes that the renewable
energy alone won’t solve the energy crises as the use of fossil
fuels will continue for next few decades. Therefore, options
like “Best Energy Mix” and efficient energy utilization are

important to practice more aggressively.

local / suburb society.

d. China; electricity was almost 80% from thermal power
plant (oil and coal), 10% from nuclear power plant, and
other energy such as solar and hydro-energy. Biomass is

the promising energy/technology.

Keyword 2. In case of separating into industry, civil govern-
ment, transportation, what happens on primary energy
composition or electric source composition in each coun-
try?

For transportation, the main energy resource is oil, and each
country has to make an effort to use oil efficiently. Each coun-
try has own policy to distribute the primary energy for the
government, industry and public sector. For example in Korea,
the price of electricity for industry is cheaper than that for home
use. In contrastly in Indonesia, primary energy price for in-
dustry is higher than the home uses (Indonesia government
subsidize the local government to make balance). Each coun-

try has to use energy efficiently and environment friendly.

Keyword 3. Existent energy resource (Fossil resource, Atom-
ic power generation, Water power), New energy resource
(Biomass, Wind energy, Solar power, Geothermal power)
What is merit? Debatable point?

a. Sakurai; existence energy can achieve stable electricity
supply, in other words, can control output power much
easier than the new energy. Expanding the new energy such
as solar and wind energy takes much cost and has a lot of
problems. Biomass could be cheaper than the others but still

need time to develop the technology. In addition to this, it
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cannot be expected that biomass become the main alterna-

tive energy due to its amount and difficulty of collection.

. Chen; new energy have to clean and save the carbon re-

sources (renewable energy). Debating point is how to blend
the new technology with the present technology.

Liping; wind power generator makes the noise (low-fre-
quency sound). Biomass is the promising renewable energy,
friendly to environment, and can produce bio-oil by py-

rolysis (but still have some problems to use).

. Kim,; fossil fuel makes some pollutants. Biomass is the new

friendly energy.

Adi; Dwiantoro; we still rely on fossil fuels for energy
demands. We are living in industry type, all aspects need
the energy, especially electricity, but on the other hands,
reducing CO, emission and developing technology are re-
quired. Electricity in Indonesia is not stable (sometimes

shutdown unexpectedly).

Keyword 4. Atomic power generation should be used?

a. Adi; reducing the nuclear power plant step by step is re-
quired, but on the other hands, advanced countries rely on
nuclear power. Developing countries are not using nuclear
power right now because of the policies and human re-
sources avaibility.

b. Kim and Sakurai; for better or worse, nuclear power is
still required because we need time to reduce it and to
employ alternative one. Nuclear power plant needs plenty
amounts of water for cooling. Therefore, nuclear power
plant should be built at seaside or waterside. It means that

risk for tsunami is also existed even in other country.

Keyword 5. Renewable energy can solve the problem?
In an extremely case, we need the new energy and we hope/

believe that it can solve the problem in each country.

Topic 2. Resource Development and Environmental Risk
Group 3

.................................................................................................................................................................................
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. Yusuke HATAYAMA (Kyushu University - Japan)

. WANG Yongjun (Kyushu University - Japan)

. Tsedendorj Amarsaikhan (Kyushu University - Japan)
. Thomas David TINDELL (Kyushu University - Japan)
. ZHANG Donghua (Kyushu University - Japan)

. Shuji HIRONAKA (Kyushu University - Japan)

. Ronggao QIN (Shanghai Jiao Tong University-China)

. Tri Karian (ITB — Indonesia) — Group Leader

. Isra Khoiri (ITB — Indonesia)

Nowadays almost every country in the world are both im-
porting and exporting resources. There is no country which
can rely fully on its own resources to fulfill their needs. But in
terms of certain commodities such as coal, minerals, oil and
gas, there is country which is categorized as importing country
and also categorized as exporting country. For example, for
coal commodities, Japan, China, and the UK maybe categorized
as importing countries, but Indonesia and Mongolia are catego-

rized as exporting countries.
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Resource importing countries rely upon export countries to

fulfilling the needs of industrial and social activities. In which
case the international market effects the social aspects such as
price, quantity and industrial output. There is various domestics
reason why resource importing countries import rather than
exploit resources in their own countries. Likely this is due to
environmental aspects, limitation of resources and economical
aspects. For some countries, exploiting resources means dis-
turbing the environment which must be prevented, while in
other resources importing countries the resources are limited
so that they need to import in order to fulfill their needs. Eco-
nomical aspects are also a key reason why some countries
choose to import rather than exploit their resources. To a great
extent the exploitation and transportation of resources will be
more expensive than importing.

For most of developing countries, exporting resources is an
option to increase the economic output. For example, the min-
ing industry is regarded as a prime mover for the economy in
remote areas. However the ultimate goal is to remove the
burden allowing the economy to rely on export alone. So in
order to reach this aim, besides exporting resources, resource
exporting countries need to ensure the transfer of technology
expertise from importing countries, in which is most of them
are already in developed countries.

Therefore a dependable situation where resources importing
countries is dependant on resource importing countries, and
by contrast, resource exporting countries depend on resource
importing countries. In order to reach each countries goals a
symbiosis that benefits each country is needed. Every country
should understand that they are depend on each other so that

cooperation should give equal benefit. Resource importing

countries should understand that in order to exploit resources,
resource development damages the environment of the host
country, so they should not only consider their own environ-
ment but also the resource importing countries environment.
Furthermore the use of resources in resource importing coun-
tries for example in manufacturing, power generation, etc will
produce environmental problems such as water and air pollu-
tion which will also affect the environment of resource export-
ing countries. Therefore it is an obligation for resource import-
ing countries to be able to help resource exporting countries.
Resource exporting countries should understand that they can-
not rely heavily on resource exportation based economy for-
ever. Resources will be depleted and they will need another
alternative to fulfill their needs. Therefore they need resource
importing countries, that has an advance technology, to solve
this problem. In order for symbiosis to happen, an agreement
based on this philosophical understanding is needed. A goog
agreement that leads to giving benefit to eachh country is
needed.

Each country also should collaborate to solve environmen-
tal aspects in resource development. It is unquestionable that
resources exploitation damages the environment. In most re-
source importing countries, environmental problems related
to resource development is coming from the use of resource
which will produce air and water pollution, waste, land subsid-
ence, etc. In most of resource exporting countries, environ-
mental problem mostly coming from resource exploitation.
Mining operation for example, will produce significant envi-
ronmental burdens such as deforestation, acid mine drainage,
dust pollution, etc. Hence, it is necessary for both country to

have strong political or legal framework in place to ensure that



any action taken on the environment must be responded to. For
example mining companies, manufacturing companies, electric
companies must be responsible to the reclamation, environment
rehabilitation and also reduction of environment damage as
much as possible. Additionally, industrial awareness to the use
of environmental friendly technology or procedures is need-
ed.

Presently, globalization has influence each country on the
earth. Globalization has a number of advantages and disadvan-
tages with regard to how countries compete, but mainly on

how they co-cooperate. With globalization, communication

Symposium / Workshop / Seminar

network is established which makes the world smaller. But this
also makes some disadvantages in which a country may go
into recession if they cannot compete with another country.
The question is whether cooperation can be establish rather
than competition. Globalization makes ensure every place in
this world is borderless, therefore environmental problems in
one country can be a problem in every part of the world, eco-
nomic problems in one country can be a problem in every part
of the world. So in order to overcome these problems coop-
eration is needed so that every country can get benefit from

the globalization.

Topic 2. Resource Development and Environmental Risk

Group 4
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1. Tomoaki SATO (Kyushu University - Japan) — Group Leader

2. QIAN Deyu (Kyushu University - Japan)

3. LI Huan (Kyushu University - Japan)

4. Nay Zar LIN (Kyushu University - Japan)

5. Arif Widiatmojo (Kyushu University - Japan)

6. Rapee Gosalawit Utke (Suranaree University of Technology
-Thailand)

7. Yaqi SHEN (Shanghai Jiao Tong University-China)

8. Resmita Kusprasetianty (I7B — Indonesia)

9. Xiaochen YANG (Liaoning Technical University — China)
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Summarizing:

Each country is in different situations for a resource devel-
opment of coal, petroleum, rare-earth and so on. Exporting
countries who give resources to other countries have a plenty
of resources but they are often facing difficult situations on
environmental risks such as environmental pollutions, eco-
logical disorder and a conflict between diggers and residents.
On contrary, importing countries who convert resources to
products have high technical capabilities for resource develop-
ment as well as environmental protection but they are often

facing a lack of resources which sometimes cause difficulties
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to resource-related companies and general citizens due to the
sudden increase in resource prices.

Considering these situations, we reached to one point that
each country can capitalize on their strengths about resource
development and environmental protections. For example,
exporting countries supply their plentiful resources to import-
ing countries which will be a help for their resource shortage.
Reversely, importing countries supply their high technical
capabilities to exporting countries which will be a help for their
environmental protections. However, in the current globalized
world, importing and exporting resources have been strongly

affected by the international politics, military capability and

Topic 3. Trilemma Conquest
Group 5

1. Daichi TERAOKA (Kyushu University - Japan)

2. Yusuke KAGEYAMA (Kyushu University - Japan)

3. Masatoshi MAEKI (Kyushu University - Japan)

4. Yasuhiro HINOKUMA (Kyushu University - Japan)

5. Yusuke SHIMADA (Kyushu University - Japan)

6. Karuppusamy Sulochana (Indian Institute of Technology Madras
-India) -Group Leader

. Basuki Rahmad (I7B — Indonesia)

8. Jeongjae HONG (SeJong University - Korea)

9. Very SUSANTO (ITB - Indonesia)
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Based on the 45 minutes discussion carried out between the

group members, the following points were finalized:

The team has elected Ms. K.Sulochana as their team leader.

The three choices for the Trilemma are identified as:
Economic development — GDP Growth of the country
Resource / Energy Security — Availability of Resources / En-
ergy without disruption

Environmental protection — To control CO, emission to reduce
global warming

The solution to the topic was discussed based on the guide
lines given by the Conference Committee in terms of 5 ques-

tions. They are summarized and presented below:

economics as the globalization put out a competitive relation-
ship between nations, which will be a huge issue for our idea
of resource and technology exchanges through international
trading.

This issue let us incubate one idea that all countries may
collectively constitute a globalized trading organization which
aims to take priority of earth benefit on an equal basis apart
from politics, which enable us to freely exchange resources to
technologies and vice versa. As a conclusion, we believe that
cooperative globalization utilizing advantages of each country
is the key for our topic of “Resource Development and Envi-

ronmental Risk”.

Economic development, Resource / Energy Security, Envi-
ronmental protection: what is most important issue in each

country?

Economic development of a country depends on the energy.
Today, there are 1.4 billion people around the world that lack
access to electricity, around 85% of them in rural areas of
developing countries. Without additional dedicated policies,

by 2030 this number will drop only to 1.2 billion.

Hence, solution to this question is different for developing

country and a developed country.

The priorities of the developing country are arranged as:
Economic development
Resource / Energy Security

Environmental protection

The priorities of the developed country are:

Environmental protection

Resource / Energy Security, if the country depends on im-
ported fuels

Economic development

Is there any economic development which satisfies other two

elements?



If the country is able to meet its energy demands at an afford-
able price, by using the renewable energy sources, such as
hydroelectricity, wind energy, solar energy, wave power, geo-
thermal, bio energy and tidal energy, then it will satisfy the

other two elements.

Is there any measure to sustain the non-renewable resourc-

es and energy for the future?

There are many ways to increase the sustainability of the non-
renewable resources and energies. Some of the important points
are given below:

Improving the efficiency of the existing loads — leads to use of
less energy thereby increases the supply for more period
Creating awareness among the people about the conservation
of energy

Reducing the energy utility for non-essential activities

fixing different energy tariffs based on the application
increasing the tax based on the utility of energy i.e. if the fam-
ily owns more than one vehicle or consumes more than the
average energy needs

Increasing the research activities

to provide alternative energy resources at an affordable rate
to design efficient energy storage solutions

to design and develop energy efficient loads

To what extent pursuing environmental prevention such as

to control CO, influence economic development?

Currently, it depends on the economic development of that

particular country.

Developed country:
It is possible to invest more
to reduce the pollution from existing resources

to develop and build alternate energy sources

Developing country:

Developing countries are not capable on their own, with their
poverty, instability, limited resources, and know-how to de-
velop, to reduce the pollution level on par with developed

countries.

Symposium / Workshop / Seminar

If the pollution control strategies to be employed by govern-
ments will be based on market-based policies, such as taxes,
subsidies or permit trading systems, as well as voluntary pro-
grammes or information measures, then without affecting the
development, a common target as the one fixed for the devel-
oped countries can be implemented. Otherwise, they need a

different target depends on their economy.

Hence, the developed countries may try to provide solution to
the developing countries in terms of

setting an example by reducing the pollution level first
increasing the trading, if the country meets certain target
providing a low cost alternative energy solution

producing energy efficient loads at an affordable rates

Is it possible to share the way of thinking for trilemma con-

quest in developing country and developed country?

Yes. It is possible to share the way of thinking for trilemma
conquest in developing country and developed country, with

the Program of clean energy development mechanism.

For developing country, Program of clean energy development
mechanism constitute line of investment and technology trans-
fer from developed country, whereas for developed country,
Program of clean energy development mechanism constitute

the process to decrease the emission of greenhouse gas with

low price to get the required greenhouse gas emission.
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Topic 3. Trilemma Conquest
Group 6
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. Mohamad Yunus Rozan (Kyushu University - Japan)
. Satoshi SUEHIRO (Kyushu University - Japan)

. Shigeto YAMASAKI (Kyushu University - Japan)

. Kana KIMURA (Kyushu University - Japan)
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. Theeranun Siritanon (Suranaree University of Technology
- Thailand)
6. Subramaniam Aravinth (Indian Institute of Technology
Madpras - India)
7. Sungmin JUNG (Sejong University -Korea)
8. DENG Wei (Kyushu University - Japan)
9. Ferian ANGGARA (Kyushu University - Japan) —Group Leader

Development of stable, affordable and environmentally friend-
ly in term of natural resources is difficult. There are three
conflicting goals known as

Environmental protection. Protecting our environment while
extracting natural resources means promoting energy effi-

ciency, practicing good mining and developing alternative

low-carbon energy supplies.

.........................................................................................

Environmental
protection
Trilemma
Congquest
Energy Economy
Security P development

— Energy security. Effective management of energy re-
sources for energy exporter as well as to having access to
stable energy supplies at acceptable cost for energy im-
porter point of view.

— Economy development. How to stimulate economy growth

based on natural resources development.

All three goals are commendable (Figure 1), but setting the
priorities is hard choices. Every country has different setting
priorities. Gadonneix (2012) contrasting two different situation
where existing hydrocarbon resources could support current
rates of consumption for another two centuries to fuel eco-
nomic growth, but they are unevenly distributed across the
globe, are carbon-emitting and are becoming more expensive
and difficult to access. In contrast, new low-carbon energy
systems based on renewable sources can be exploited in many
countries. But they may prove to be too expensive for wide-
spread use in some countries or suffer from supply disruptions,

thus limiting energy access as a result.

Topic 4. Environmental Policy and International Cooperation

Group 7
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1. Al-Riyami SAUSAN (Kyushu University - Japan) -Group Leader
2. ZHANG Lixin (Kyushu University - Japan)

3. YANG Jason Hsiao Chun (Kyushu University - Japan)

4. CHEN liao (Kyushu University - Japan)

5. Daisuke NAKASHIMA (Kyushu University - Japan)
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6. Boy Yoseph (Kyushu University - Japan)

7. Mohmad Asari Daud (MJIIT-Malaysia)

8. Adriyanto Dian Kusumo (I7B - Indonesia)

9. MIA Md. Bodruddoza (Kyushu University - Japan)
10. Saran Kalasin (Mahidol University — Thailand)



Summary:

Fortunately, our group consists of international students as
it clear from the above member list. It can be categorized as
USA, Middle East and Asia. Since the majority from Asia we
agreed to discuss the most important issue in it.

Our members were divided into two sides; one agreed that
the Air pollution is one of the big problems. Another group
agreed about that the water pollution and water recourse prob-
lems. However, we end up by whatever the problems are, we
end up by how effective the policy to solve the problem? And
how responsible about the problems and finally, how can we
solve those problems in different levels (i.e) as a Citizen, aca-
demic, industries, and finally as a governments who can lead
us to make the solution possible.

In order to enforce the regulations and policies effectively,
a consistent top-down and bottom-up standard should be imple-
mented which means everyone should be on the same page
without exception. Every individual are required to hold con-
structive meeting in various format to keep good communica-

tion on exchanging ideas. As part of the academic community,

Education
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we are doing an excellent job in hosting this symposium to
share brilliant ideas and technologies assisting those who
needed help. However, we should take advantage and utilize
our scientific intellectual and expand the circle of audience. In
other words, we should have industrial representatives, politi-
cians and people who are in charge to meetings like our sym-
posium so that we can show evidences and reasons of our in-
ducement from scientific aspects to establish effective policies

and regulations.

Topic 4. Environmental Policy and International Cooperation
Group 8
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1. HU Hao (Kyushu University - Japan)

2. HUANG Yong (Kyushu University - Japan)

3. YANG Huaqing (Kyushu University - Japan)
4. CHEN Xiuzhi (Kyushu University - Japan)

5. ZHANG Mingwei (Kyushu University - Japan)
6. MARYATI Sri (Kyushu University - Japan)
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7. Gurminder Kaur Sardool Singh (MJIIT -Malaysia) — Group
Leader

8. ZHANG Kuirin (Kyushu University - Japan)

9. Daisuke OKA (Kyushu University - Japan)
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3) Food safety
4) Air quality

3) Low nutrient soil

4)Waste management

3)Waste management

4) Land use change

3) Food security
4) Noise pollution

Summarizing :

There are four countries addressed in this group : Malaysia,

Thailand, Indonesia and China. We listed the following envi-

ronmental issues for each country, however one environmental

issue is selected from each country for discussion :-

Malaysia

® Environmental issue : Water pollution especially occurring

in rivers such Klang River in Selangor and Linggi River in
Negeri Sembilan. These rivers are affected by waste dump,
sand mining activities, industrial wastewaters and agricul-
tural runoff. This effects the water quality that is extracted
into the water treatment plants for drinking water use. Treat-
ment of water becomes difficult, advance technologies are
required however this is not always possible due to the
increasing cost to treat water. As a long-term cost-effective

measure, prevention of water pollution is always better.

® There are two leading policies implemented to monitor and

control the pollution in the rivers 1) Environmental Qual-
ity Act 1974 enforced by the Department of Environment
to protect the pollution in the catchment areas 2) National
Drinking Quality Surveillance Program by Ministry of
Health to monitor the quality of the drinking water supply
from the water intake, water treatment plant facilities and

distribution system.

Thailand

® Environmental issue : Flooding (mainly central & north

area for example the Chao Praya River). This effects agri-
culture mainly farming and food production, industrial
activities, housing and economy. People are displaced from
their homes and unable to move on with their livelihood

for income. Indirectly tourism is also affected.

® The two policies to manage this problem by the Ministry

of Agriculture are : 1) Protection and addition of forest area
by Department of Forestry under the Ministry of Agriculture
2) Focus of water management. During the wet season,
excess water is effectively stored in reservoirs and subse-

quently used during dry season when there is no water. This

will enable the irrigation of farmlands, usage by industries

dependent on water and as drinking water source.

Indonesia

® Environmental issue : Deforestration. The act of clearing

of forests for mining purpose is done to support the econ-
omy of the country. However this causes environmental
problems such as erosion, landslides and degradation of
nutrients in soil. Thus the dilemma is how to 'mine' with
respect to environment. The tropical forest in a valuable
asset not only to the tropical regions but also for the devel-
oped countries or temperate countries do not own these.

Currently there are two policies in place which look into
this : 1) the reclamation of illegal mining and illegal logging,
which is under the jurisdiction of the Ministry of Energy
and Mineral Resources 2) policy to control forest clearing
by Ministry of Forestry. There is a need to find a balance
the two policies so that the mining industries are not af-

fected while the forest is protected.

China

® Environmental issue : Food security. Land exhaustion

caused by modernization (building more cities) is one of
the main reason, where rice and wheat production is af-
fected. This was also highlighted by a keynote speaker Prof
Toyoaki Washida that the South-East Asia countries are
seriously affected by the rising temperatures as a result from
global warming and reduce the agriculture and food produc-
tion. Another issue in food security for example addition
of harmful products such as melanine added into milk as
additive. This is very harmful to health. There is a high
usage of disposable lunch boxes makes the food unsafe.

There are two environmental policies with regards to this :
1) increase food production by Ministry of Agriculture
through greater amount of research and safe technologies.
2) food safety and quality which involves regular inspection
and quarantine by the Ministry of Health. Suggestion is to
increase punishment for the companies that manufacture

the unsafe food and food products. Government should



increase public awareness on selecting safe food for con-
sumption, for example select meat carefully. As we know

the SARS began from eating civet cat's meat.

As an outcome of the discussions, the group strongly believes

that international collaboration and policies would be helpful

to resolve or abate environmental issues through the following

measures :-

® research collaboration — by exchange of expertise such as
having more internship / attachment programmes where
students conduct data collection on problems from their
own country and research on these under supervision from
expertise in collaborating countries eg students from China,
Malaysia and Indonesia attached in Japan to address the
environmental issues from their own country.

® financial regulation and assistance from developed nations

for example investing in the forest protection issue in In-

Topic 5. Energy Saving Technology
Group 9
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1. Kouhei MACHIDA (Kyushu University - Japan)

2. LU Ying Ching (Kyushu University - Japan)

3. KIM Byung-Jun (Kyushu University - Japan) — Group Leader
4. Kyoung Kyu Won (Kyushu University - Japan)

5. Sunao KAMIMURA (Kyushu University - Japan)

6. Konoka MIYAMOTO (Kyushu University - Japan)

7. JIA Yue (Kyushu University - Japan)
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donesia meanwhile providing incentives to miners to sup-
port them economically. In this way, miners can reduce
mining without effecting them economically and the forest
can be protected.

® having sustainable international protocols - such as the
Kyoto Protocol or the Durban Framework mentioned in the
keynote lectures during this symposium and other new
protocols to help reduce environmental pollution

® boost of eco-industry for the example in production of or-
ganic or safe foods. Support from the government required
to endorse and support these industries. The abatement of
tax or government subsidy for eco-products was presented

in this symposium.

Lastly, as conclusion, we hope that environmental pollution
will obtain more attention at individual, institutional, govern-

mental and non-governmental level without borders.

........................................................................................

8. Takaaki ARAHIRA (Kyushu University - Japan)

9. Aung Zaw Myint (Kyushu University - Japan)

10. LIU Yongfu (Kyushu University - Japan)

11. Muhammad Wakil Shahzad (National University of Singapore
—Singapore)

12. Pallavi Balchanadra MUNGSE (NEERI — India)

13. Yunita Bayu Ningsih (I7B- Indonesia)
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First, we discussed about energy saving. Energy is essential to
the comfort of our homes to provide heat and electricity. We
also use energy to run our cars and for personal transport.
However, there are lots of ways we can use energy more ef-

ficiently while still meeting our energy needs.

1. Is the interest level high for energy saving in each
country? Yes
We had a lot of opinions this question. For example, in
case of china, they have tried to developed the catalyst
for simple chemical reaction like synthesis of ammonia.
And in Japan, they develop and improve how to use the
waste heat and natural power plant like the geothermal
power generation and new energy source with mixing the
waste and coal. And in Korea, they have focused on
consumer product like air condition, refrigerator, and
other electric appliance. Also in India, Singapore, they
have tried to develop energy saving approaching like

solar energy and good efficiency eco-like plant.

2. Is there any special measurement or approach for en-
ergy saving?
Especially, in case of transport, electric vehicle, hybrid
vehicle and eco car have been under developing and
progress. Also development of new catalyst for reducing
NOx and SOx is very helpful for energy saving. Due to
deplete of fossil fuel, alternative new energy source has
to develop. For example, there are biomass, fuel cell, and
battery. And improvement of convertor for upgrading

efficiency of electric power generation will be needed.

Topic 5. Energy Saving Technology

3. What is sought-after energy saving technology in each

country?

Interest of energy saving technology, it seems to be same
around the world. The key of energy saving is how to
approach, develop, and upgrade. For example, the re-
searcher who developed the fuel cell, they have developed
the material for fuel cell (catalyst, electrode), system,
approaching and upgrade. And in steel mill, using waste
heat, it is possible to generate the electricity, in present,
still working. The upgrading Building and construction
technology, it will give a helpful saving energy. For ex-
ample, design for advantage of heating and cooling in
winter and summer. develop the good efficiency of con-

sumer product.

. What is motivation for making energy saving society?

The developing and developed country has the thinking
and understanding of energy saving. So, our group was
investigated a survey of each person’s opinion. (Future,
health, environment, and money) Most of member has
interest of future and money. Saving energy will be help-
ful saving money, and comfortable our future. In addition,
they proposed necessary of more educating through the
program of energy saving. Also, energy saving can start
in closet, for example, when finishing the job and going
outside, turn off light and electric devices, and walking
and bicycle in short distance, and driving habit for en-

ergy saving will cause the effect the energy efficiency.

Group 10

1. HAN Yu-Jin (Kyushu University - Japan) 8. Yujin TERASAWA (Kyushu University - Japan) — Group Leader
2. Yutaka CHAEN (Kyushu University - Japan) 9. IBRAHIM Waleed Saad Ahmed (Kyushu University — Japan)
3. KIL Hyun-Sig (Kyushu University - Japan) 10. YI Cheng (Kyushu University — Japan)

4. LIM Gihwan (Kyushu University - Japan) 11. Azhar Bin Ismail (National University of Singapore — Singa-
5. Kentaro TOMITA (Kyushu University - Japan) pore)

6. IDESH Saruul (Kyushu University - Japan) 12. Trinovini (ITB - Indonesia)

7. YANG Hua (Kyushu University - Japan) 13. Agus Triantoro (ITB - Indonesia)
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Keyword 1. What happens on primary energy composition
or electric source composition in each country? How come
such a structure? (Key on policies, geopolitics or econo-
my).

a. Japan; nuclear energy was a national strategic priority in
Japan. (One of the main reason is energy security.) Before
2011, electricity was around 30% from nuclear power plant
and roughly 60% from thermal power plant. After Fuku-
shima disaster, it seems that Japan decided to reduce using
of nuclear power plant, and continued to search/develop
alternative one.

b. Korea; still uses nuclear power plants but are trying to
reduce them, and also searching some alternative energy
such as biomass, solar and hydro-energy.

c. Indonesia; still relies on both oil and coal. Indonesia had a
strategic plan to construct the nuclear power plant since
2005, but unrealized due to Fukushima disaster and lack of
outstanding engineer (human resources). Since January
2011, Indonesia has been produced methane from coal.
Methane that has the new energy resource for electricity at
local / suburb society.

d. China; electricity was almost 80% from thermal power
plant (oil and coal), 10% from nuclear power plant, and
other energy such as solar and hydro-energy. Biomass is

the promising energy/technology.

Keyword 2. In case of separating into industry, civil govern-
ment, transportation, what happens on primary energy
composition or electric source composition in each coun-
try?

For transportation, the main energy resource is oil, and each
country has to make an effort to use oil efficiently. Each coun-
try has own policy to distribute the primary energy for the
government, industry and public sector. For example in Korea,
the price of electricity for industry is cheaper than that for home
use. In contrastly in Indonesia, primary energy price for in-
dustry is higher than the home uses (Indonesia government
subsidize the local government to make balance). Each coun-

try has to use energy efficiently and environment friendly.

Keyword 3. Existent energy resource (Fossil resource, Atom-
ic power generation, Water power), New energy resource
(Biomass, Wind energy, Solar power, Geothermal power)
What is merit? Debatable point?

a. Sakurai; existence energy can achieve stable electricity
supply, in other words, can control output power much
easier than the new energy. Expanding the new energy such
as solar and wind energy takes much cost and has a lot of
problems. Biomass could be cheaper than the others but still
need time to develop the technology. In addition to this, it
cannot be expected that biomass become the main alterna-
tive energy due to its amount and difficulty of collection.

b. Chen; new energy have to clean and save the carbon re-
sources (renewable energy). Debating point is how to blend
the new technology with the present technology.

c. Liping; wind power generator makes the noise (low-fre-
quency sound). Biomass is the promising renewable energy,
friendly to environment, and can produce bio-oil by py-
rolysis (but still have some problems to use).

d. Kim,; fossil fuel makes some pollutants. Biomass is the new
friendly energy.

e. Adi; Dwiantoro; we still rely on fossil fuels for energy
demands. We are living in industry type, all aspects need
the energy, especially electricity, but on the other hands,
reducing CO, emission and developing technology are re-
quired. Electricity in Indonesia is not stable (sometimes

shutdown unexpectedly).

Keyword 4. Atomic power generation should be used?

a. Adi; reducing the nuclear power plant step by step is re-
quired, but on the other hands, advanced countries rely on
nuclear power. Developing countries are not using nuclear
power right now because of the policies and human re-
sources avaibility.

b. Kim and Sakurai; for better or worse, nuclear power is
still required because we need time to reduce it and to
employ alternative one. Nuclear power plant needs plenty
amounts of water for cooling. Therefore, nuclear power
plant should be built at seaside or waterside. It means that

risk for tsunami is also existed even in other country.

Keyword 5. Renewable energy can solve the problem?
In an extremely case, we need the new energy and we hope/

believe that it can solve the problem in each country.
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Suseno Kramadibrata (1> F&>7
“Review of the Mineral Development in Indonesia”

5B (uMK)

“Upgrading of Low Rank Coal and Biomass Aimed at Reducing Environmental Load”

Satria Bijaksana (1> F#>7 NUFCIRKF)
“Rock Magnetic Methods in Soil and Environmental Studies: Fundamentals and Case Studies”

RE—E

_Best Pape

=

NP IRIKE)

Nayzar Lin, Takashi Sasaoka, Hideki Shimada, Akihiro Hamanaka, and Kikuo Matsui
“Numerical Analysis of Interaction Effects in Double Extra-thick Coal Seams Mining”

Loren Tusara and Ryuichi Itoi
“Physiochemical Characterization of Solid Deposits in a Geothermal Pipeline”

Ginting J. Kusuma, Hideki Shimada, Candra Nugraha, Akihiro Hamanaka, Takashi Sasaoka,
Kikuo Matsui, Rudy S. Gautama, and Budi Sulistianto

“Study on Co-Placement of Coal Combustion Ash-Coal Waste Rock for Minimizing Acid Mine Drainage Generation: A Preliminary Result
of Field Column Test Experiment”

“Stable Isotope and Geochemical Observations in the Kago Low-Sulfidation Au/Ag Deposit, Southern Kyushu, Japan”

Zhigang Li, Xiaoming Zhang, Yuichi Sugai, Jiren Wang, and Kyuro Sasaki
“Coal Gasification in High Pressure and High CO; Concentration Atmosphere by Rapid Heating”

Sri Maryati, Ginting Jalu Kusuma, Hideki Shimada, Candra Nugraha, Kris Pranoto, Nurwita Sari,

Suratman, Takashi Sasaoka, and Kikuo Matsui
“Land Capability Evaluation of Reclamation Area in Indonesia Coal Mining Using LCLP Software”

Akihiro Hamanaka, Sri Maryati, Jin Okazaki, Hideki Shimada, Takashi Sasaoka, and Kikuo Matsui
“The Experimental Study for Prediction of Soil Erosion in the Rehabilitation Area of Indonesia Coal Mine”

Symposium / Workshop / Seminar

Vladimir Kebo #i#% (A X b Z/NIRARFE KX
F) ITRDNMNAFEG-COETFKREIRT
KRy > 3> TCOEE

“Research of CO, storage possibilities to
the underground”

Suseno Kramadibrata #i#% (/\> K> ITHRK
%) |Z&B0pening address

7 & _
TFERBEE UNKF) ICKBEFHER
“Upgrading of Low Rank Coal and Biomass
Aimed at Reducing Environmental Load”

SEPTEMBER 18 - 19, 2012
ARAT - INSTITUTE 0F TECHNOLOGY BANDUNG
BANDUNE. INDOXESIA

XEFEKHIR (h’)‘l‘lk?) IZ&%B0pening address
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“A Study of Energy Saving Design of Czochralski Process for Solar Cell Si-Ingot”
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“Radiation Synthesis and Modification of Hydrogels”

Jae-Jin SHIM (E #EEA®)

“Synthesis of Graphene Nanocomposites in Supercritical CO; and Their Applications”
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“Functional Biomaterials and Novel Technology for Tissue Engineering”

Van Hoa NGUYEN (&#E HEX?)

“Synthesis of Graphene-based Nanocomposites in lonic Liquids”
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“Synthesis of Hollow Silica Nanocapsule Using Molecular Aggregate as Template”
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1. I¥LsIC

SR 20 EEICRE L N RE 7 o —23 L COE 7'm 7/
S L THRERRE ] 1TBWVT, AZRDEAD A%
FHE U@ I NN EERE 1~ (7% 1 HAD T,
HIKEBRZO I—ZHMERETH D HFRIEIERE THE
iz, R | BRURBENGRIN, ZhZh. #Hix
KAWL EMKT 5 2 D00 HTH 2 [RIATHRE 2
B&U NREZFFHZ KEHDIZMBEOHETH S, B
BirER 1IE, ERBREREE T « N— M RiEn Lz#ETH 5,
BRI 1 35 K O BRESHR R T AV 318 2 fFAE %, B
SFam AN LIRS | B2 2R e Uiz, a—X4)
IS 2D, TR 21~23 FEEICIE KR FZRLER E
IKEBERINT V5,

DUR, BE#RG 1 ~TMIOZNZHUc D0 THERT %,

2. I3154%558 | (Advanced Topics of Environment 1)

BRI | B X UBRERER LIS DWW TE, 3 FER O
DRICHAE LETO, SR 23 80 5 HE/THEICHE TOZE
EhH D, £9. FR21 FEESTNAM SR L TR
=Y,

® FEDHM: FiikRATREI A BD 2 M Z#HET 5,

OFEHLR : MIRFERRREZOMEZITIE L. BE
AR DWW THETRET %,

o DS TS T EAFERIEX Q HED I KB HFETD
£

o7 2% §I i Introduction to Novel Carbon Resource
Environment in English.
Wik BB PR AR I DV T, “G-COE HiREE R
¥ HEHEEE N AE 10 B RFETHERZITS . W
DNEHE. EHIFEHETZI LMD B,

® FHRRRTA D F53E ¢+ HURIRI, AABR R 72 EEART, L
R— FZREMICHET %, (BRI TIT A M 2HE
fitig %)

o HRlE - BEE L TV Y Mifi, NI %,

© “ERHRR ¢ RfifFZ2I AT B

FHEFTIE. FERF v VS L PHTF v >/ S A ThRis

VAT LZHHUTEML 7z, FHI, M IEHEmX T
HEZITOFHEBIXICILERHZR S AT LS X O ke %,
REEMIT, HaBEOKD DICHEETO/NE 2 HE L TR
WICHFRIC TIRE S, Bz T = v 79 2 LI 10 s
MO RGATR) TERS Ulze SHEYEERAYV NI S 2 R
RUGEHSRZ R L Ule, SHIKICIE, SEICS U T
PR AT LA XL — 2 BB ME 2 Flid Uiz, &
fRHITOZHEDT=DIC, BRMIHE NS ZED S
B> 7z,
PIEERE CERX 20 415 OZZENEELLRITRT

NMANMNBAG) AR BEERR)

13:00-13:45 <fhdsEMl  Yasutake Teraoka
Introduction to Exhaust Treatment of Automobiles

13:55-14:40 #B¥ricl Katsuki Kusakabe
Membrane separation for revolutional energy sys-
tem

14:50-15:35 #5¥p0HEEE  Itsushi Uno
Asian Air Pollution: Understanding from Numeri-
cal Modeling

15:45-16:30 Tr#f{£Z Toshihiko Takemura
Introduction to climate change

16:40-17:25 #uH#dA%  Kikuo Matsui
Coal mine development considering environment

MA2BHC) A BEER)

13:00-13:45 Z=jilifllift Norio Miura
High-performance Solid-state Gas Sensors for
Monitoring of Automotive Exhaust and Atmo-
spheric Environment

13:55-14:40 J5HHAA Akira Harata
Laser Spectroscopic Investigation of Molecules at
Interfaces

14:50-15:35 PHE—7% Kazuhide Ito
Indoor Environmental Quality and Health

15:45-16:30 Z=yoHeff Masaki Minemoto
Environmental problems and new energy resources

16:40-17:25 MMz Toshiyuki Fujita

Introduction to Environmental Economics
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2EEDRE 8 AR PICEML T3, HEERESAND DB THIMET 5ETH 5, LITIC, FK24 FEDRA LT
SIMPEEA V2 — >y Tz EOMIT, #E4HIC =7 BRU, eEBerd <y THIRT 5,

AE LR 2P AT FRIREIFICZ#ME ¥, #EUHIC
1~2 TN EHNCZHETERVEEED DT, Fk August 22 (Monday)

WREENSRBHEBEZECTAICINDTHEH., UTFFZHDOIE 13:00-13:45 Prof. A. Harata (including an introduc-
MZERBR TS, tion)
e, MORBICDODVWTERMTHBM, BEERICZ 14:00-15:30 Prof. N. Miura
L OB AT THEEEOUEER > TE Tz, R 15:45-17:15 Prof. K. Matsui
WK 23 FEIE. WO 7T WET ETHIERBZREC August 29 (Monday)
LTW2 L. HEABTONEZR > TV, ED 13:00-14:30 Prof. T. Fujita
RAYME D #lElicA > X rvarzAng, 2) 14:45-16:15 Prof. M. Minemoto
&2 W T RG220 5T 5. 3) FiikEERY 16:30-17:15 Prof. K. Ito

THEDNB LM, B2 EHTRLTHBL, 4 77—

Map of Mdvanced Topies of Environment 1

Introduction & Methodology for Observing Molecule s at Interfaces (Harata)
High-performance Solid-state Gas Sensors for Monitoring of Automotive Exhaust and Atmospheric Environment (Miura)
Coal Mine Development Considering Environment (Matsui)
Introduction to Environmental Economics (Fujita)
Environmental Problems and New Energy Resources (Minemoto)
Indoor Environmental Quality and Health (Ito)
. Introduction to Climate Change (Takemura)
. Asian Air Pollution: Understanding from Numerical Modeling (Uno)
Introduction to Exhaust Treatment of Automobiles (Teraoka)
. Membrane Separation for Revolutional Energy System (Fujioka)

© W~ O WM

e
o

s T TTEEEEEEE ~ .....,.-l--""""'--ol........

: Climate & Environment : Indoor Environment (Ito)
1o I Environ. Economics (Fujita)
: Climate Change (Takemura) .
Asian Air Pollution (Uno) JTrrmmeemeserry
Il Ocean Engineering (Nakamura): Relation to Human Life \
N e e e e — -7 O '
I Global View of Detection & Analysis : | Decomp. & Separation
Envi . Probl : .
o _n_wr_orl _rci fnls_ N : Methodology <«—> Catalyst for Environ.
I Resources & Environment | i (Harata) P (Teraoka)
I I : Developmentof Gas @ :  Membrane Separation
I Energy Resources (Minemoto) , : Sensors (Miura) . (Fujioka)
I Coal Development (Matsui) I : S
I l ...................................................................
N e e e e == = ~ Mentoring Tech. Removing Tech.

of Environmental Substances
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3. IREREERI (Advanced Topics of Environment 1)

Rt A I, EBREREE T « N— b RRATH L X A
TOHRTH B, TR 20 FEEDOHEH LIFYHNITIE,
Thies Thiemann HEEIRICRSI LTV /2 &, EHE ST,
ZOFHIC DOV TIE, BB THRE (Vol.30, No.4, 2009 4.
http://www.tj.kyushu-u.ac.jp/info/online/archive/full-text/
full-30-4-2.pdf) IZFELW,

FHERE CRK 20 45 ICIZL TORBETERL TV,
2 EHLREERTICE N L 7z,

10 H22 H OK) ZilEEE R OED /T EH,
TIW—T53F

11 A~12 A 7 )— AL RHEE

12A260H (&) T4_X—Far7F AR (R
R

BRI OSOIC, £, BREEIRBRELDORD
ICHETEML TV, DPABICHI T, &7 IV—THIC
REUMET 4 R—bexB XS, ZEPRTHS TS X
FETHRUz, Fleo T2 TAWMICFIHT S C
LR LTWS, Ak, COHEBEX TOMEMNIRZH
FEIZ 8- 10 FELHENT VS,

2AEHLEZ, FREOANBRIC TREMZ TEML TV,
DURE. P21 FEE Y FNAD S DR TH %,

® PRI H O, ¢tk ErEE

o Tk R (2 B HERIC X 2%

o (AR UHX %% ifHA (7/6, 7/13) 3+-4-5-6[R
(13 :00~20: 00). IFEMIX FPET. CH IF 5 135
=

o {MA A (F) : BB —W (EHIERHIEEA)

@ —7— R FkFEW carbon resource, utiliza-
tion, environment, debate

O BB | HRETCHZ L THIZVEWVSI BN DH DL
Do ZHEEIC KO NBHIRZRITFZ 2 ehH 5,

OPIEDHN ¢ WEEICK W EBREEDT 4 N— R 2175
T T, HBREEORN#ERD S i, SLEY
T—a YORAFIVBIUHMIERMGE oM Lz P
9%,

O I ELVWHGEZFETHEIR R, BEOERZMH
I TRT 2 AFIVZFICDIT 5 T LICESZEL
© 5 H AT« FrkEE R AIC D 2 F R R Cikan
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OEDHED T ¢ EE LIEBIREDO T —<IC DV TH
ANCHAN, ZONBICDOWTHRGEIC KD 3 F—L (k-
KA« ) i T « N— %29 %,

® PG ¢ ERERBIICEET 2T —<RICDWVT T 4 N—

N 2175 BUAICIZLI T O FIE CTHRENETT %,

— HaitE i —

L BBERINY VTSIV RN 3 DDF—LIC
2%,

2MHBEMEE LT —~ Bl x)LF—&
PUEYE) IS DWTEK - Koot - BERBIC N TR
ZNOINETHIRE. HEME, KRR
% HRIE 2 e S %
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3. 7T BHEL - RUYDERICDOWTEDED
DF— LDOTIRZHNT %,

4. B - M F—LIC KB T 4 X—k,

5. EERIC X BB - ROWF-— LS9 2 E 5L,

6. TNEFNOF— LoD, HA. WK, TLEr T
—YaVAFNFRIHNTEREBLCH LT S0
DFRDOIEER,

7. KR

® FYHEFTD AL © Fek - HEINA Z R GHICETTS 2,

OERFE -BEE VNN Y FUT, M, WA
N3 %,

© 2ZUHHER ¢ A—) L7l U CRERERZ I T B,

4, 3R1E4EE5 11 (Advanced Topics of Environment IIl)

BRBRERINICDOWTE, 3 MDD RKICHE L2110,
FRR 23 FFED S EMETEICE TOEEN D S, £9 . FK
21 FES FGNNADSH L THEZRT,

® FZEDHM: FIRFERERIR A D 2B 2555 5,

o BEE | WIKFEAFRR Y OME 2R L, BaEGs
DWW THRFETERBIT %,

O EDMED YT T R QHMD KX BHEET
DR,

® i 3£ 1 1@ © Introduction to Novel Carbon Resource
Environment in English.

Wik BB FRE2ZMRIC DOV T, “G-COE ik E&E
H o BEHE LA 10 ANRGE TS 2ITo . s
DN, BEEEEITEZIENH S,

o SAEAM D i ¢ HEIRYL. BB E 2 d O EEAR. L
R— M EREINCEHET 5, EEEICTNT A M 23
fid %)

O RIHE - BEE L U v M, BERFREN T B,
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200918268 (B) (8% : C-cube ES—F1JIb—L,
3B . FadoMb—L)
10:00-10:45 {2 ARARS Kyurou SASAKI
Productions of Mineral Energy Resources and Geo-
logical CO; Storage
11:00-11:45 &% Jun FUKAI
Heat Transfer Enhancement for Effective Use of
Thermal Energy
13:00-13:45 % # & Seong-Ho YOON
Activated Carbons for Environmental Protections
14:00-14:45 K% Katsuhiko TOMOOKA
Organic Synthesis: Transformation of Carbon Re-
source to Valuable Molecules
15:00-15:45 Kififssi  Michitaka OHTAKI
Thermoelectric Power Generation for Waste Heat
Recovery
16:00-16:45 E4ER  Hiroki AGO
Carbon Nanomaterials: Syntheses, Properties, and

Applications

2009 1B 298 (K) (A% C-cube EZ—FTA5Ib—L
38 1 7Yz Mb—L)
13:00-13:45 /xE9i% Hideo NAGASHIMA
Catalysts to save the earth
14:00-14:45 FEHl  Tsuyoshi HIRAJIMA
Coal cleaning technology and its application to re-

sources recycling

Faf aanaple = ilaat beoad -..q, Wiap| kiad °£

“I Yosw thy nanat :

15:00-15:45 #f Lt Shiyoshi YOKOYAMA
Energy save application by polymer IT devices
16:00-16:45 [HEA Shigeto OKADA
Advances in Cathode Active Materials for Li-ion

Battery

WIERE CERK 20 R I EMERHEN 11 HTH o 720
2HEFLIKE 8 A PICHEML TWVD T &, MBS HICR
fE LR 2PATEFRL REFICZH ST &, iRy
HIC 1~2 57— 02 NIC Z i CE RV A ED T DI T
B 22 4EFED Bk FE R € T AT TR T A Z O s %
RATVDB T L, P23 FEICRENEDOUEZK > TV
DT EHE, BRIREER ] LAKTH B,

5. HbYic
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e, BOEEKRL, BOHOREEK S L THEET L
WKED RN, BlA 4 FEHICIIR#EE L L TORISE
RUTEERBNS, . LIRS WEDO RN > T
2OLHERTHZEDD, 54, FROHBBEZEME - Fi
TRILH> TIHEATESIRRNZHE SN TV B DM
BT,

.
Shewthank Radomprion /N, /
\-/

\/\Av\ii 7omr «r'nyoh(.'lé Qtnvﬂuv i

Cusher \njr.es
MeSic



R | SN A

2008FE

- o 2B
s e (BP0
IR | | Y. Teraoka Introduction to exhaust treatment of automobiles
(M2:1847) | K. Kusakabe(FWU) | Membrane separation for revolutional energy system
I. Uno Asian air pollution: Understanding from Numerical Modeling
T. Takemura Introduction to climate change
K. Matsui Coal mine development considering environment
M. Miura High-performance solid-state gas sensors for monitoring of automotive: Exhaust and 14 (5)
atmospheric environment
A. Harata Laser spectroscopic investigation of molecules at interfaces
K. Ito Indoor environmental quality and health
M. Minemoto Environmental problems and new energy resources
T. Fujita Introduction to environmental economics
REREE 11 | T. Thieman The first English debate course on global environmental problems. 14 (5)
(M2:1 B3t DNBY 5 AT THEfi, WA T « N— b 327 X bz Eli,
RIEFRI | K. Sasaki Productions of mineral energy resources and geological COz storage
(D:187) | J. Fukai Heat transfer enhancement for effective use of thermal energy
S.-H Yoon Activated carbons for environmental protections
K. Tomooka Organic synthesis: Transformation of carbon resources to valuable molecules
M. Ohtaki Thermoelectric power generation for waste heat recovery 23 (16)
H. Ago Carbon nanomaterials: Syntheses, properties, and applications
H. Nagashima Catalysts to save the earth
T. Hirajima Coal cleaning technology and its application to resources recycling
S. Yokoyama Energy save application by polymer IT devices
S. Okada Advances in cathode active materials for Li-ion battery
20094 E
w o5 Z A
i e (BP0
IR | | Y. Teraoka Introduction to exhaust treatment of automobiles
(184iD) K. Kusakabe Membrane separation for revolutionary energy system
I. Uno Asian air pollution: Understanding from numerical modeling
T. Takemura Introduction to climate change
K. Matsui Development of eco-friendly coal mines in overseas countries considering environmental
issues 16 (1)
N. Miura High-performance solid-state gas sensors for monitoring of automotive exhaust and
atmospheric environment
A. Harata Laser spectroscopic investigation of molecules at interfaces
K. Ito Indoor environmental quality and productivity
M. Minemoto Environmental problems and new energy resources
T. Fujita Introduction to environmental economics
RIEFHR I | K. Kumagai English debate class
(1B4) Topic 1: Is “eco-bag (non-disposable shopping bag)” necessary, Y/N? 20 4)
Topic 2: Is “pre-thermal nuclear power plant” necessary, Y/N?
RIERER L | J. Hayashi Conversion of carbon resources
(1841) K. Sasaki Productions of mineral energy resources and geological CO; storage
J. Fukai Effective use of waste thermal energy
S-H. Yoon Activated carbons for environmental protections
K. Tomooka Organic synthesis: Transformation of carbon resources to valuable molecules
M. Ohtaki Thermoelectric power generation for waste heat recovery 20 (8)
H. Ago Carbon nanomaterials: Syntheses, properties, and applications
H. Nagashima Catalysts to save the earth
T. Hirajima Coal cleaning technology and its application to resources recycling
S. Yokoyama Energy save application by polymer IT devices
S. Okada Secondary batteries as electrochemical energy storage system
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20105FE

w o5 SZAhE R
e e (BLPES0
IR | | Y. Teraoka Introduction to exhaust treatment of automobiles
(184) K. Kusakabe Membrane separation for revolutionary energy system
I. Uno Asian air pollution: Understanding from numerical modeling
T. Takemura Introduction to climate change
K. Matsui Development of eco-friendly coal mines in overseas countries considering environmental
issues 17 ()
N . Miura High-performance solid-state gas sensors for monitoring of automotive exhaust and
atmospheric environment
A. Harata Laser spectroscopic investigation of molecules at interfaces
K. Ito Indoor environmental quality and productivity
M. Minemoto Environmental problems and new energy resources
T. Fujita Introduction to environmental economics
RiERHm I | K. Kumagai EFEERBIC RIS 5 T — IS DV TERL - RSN, ZNENDNIG THRanid. e,
(1841) ORI S B IO, 7+« N— FZ2fiv, F—LORA, MK, TLErT—v s 10 (3)
Y AFIVIERT B KA B LTI LY B e b DR Z K,
RIEREE L | J. Hayashi Conversion of carbon resources
(1843) K. Sasaki Productions of mineral energy resources and geological CO; storage
J. Fukai Effective use of waste thermal energy
S-H. Yoon Atmospheric protection using activated carbon fiber
K. Tomooka Organic synthesis: Transformation of carbon resource to valuable molecules
M. Ohtaki Thermoelectric power generation for waste heat recovery 43 (26)
H. Ago Carbon nanomaterials: Synthesis, properties, and applications
H. Nagashima Catalysts to save the earth
T. Hirajima Coal cleaning technology and its application to resources recycling
S. Yokoyama Energy save application by polymer IT devices
S. Okada Secondary batteries as electrochemical energy storage system
201MEE
o 2 B
s e (BLPES0
RIENER | | EE W Introduction & Guide for environmental analytical chemistry
(1841) =0 A High-performance solid-state gas sensors for monitoring of automotive exhaust and
atmospheric environment
H - AR Development of eco-friendly coal mines in overseas countries considering environmental 6 (1)
issues
TEH oz Introduction to environmental economics
2T MR Environmental problems and new energy resources
g —F Indoor environmental quality and productivity
IR 11 | Nitin Labhsetwar EFEREIC RIS 2 7 — IS DWTEK - Koo ah i, 2N ENONIE CHuiid. HERE,
(1841) RIS ERITH T IS OHE T, 71 N— 2170, F—LOER, MR, Ly 7—v 3
VAFIICHT B KEB KT LT 2 7d DN Rz R, 14 (4
Topic: Scientific solutions related to CO. Management can control the greenhouse gas (GHG)
effect, Y/N?
RESI | MK E—BR Introduction to novel carbon resource utilization & Conversion of carbon resources
(1841 NS SN Catalysts to save the earth
FOEIR Activated carbons for energy and environmental devices 2 (D)
T M Effective use of waste thermal energy
TR Coal cleaning technology and its application to resources recycling
fEH EA Secondary batteries as electrochemical energy storage system
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201245 E

N o5 A
i & (LR
RIEEER | |l Introduction & Guide for environmental analytical chemistry
(184) WH AT Development of eco-friendly coal mines in overseas countries considering environmental issues
ik B Introduction to Climate Change 9 3
[EJEE I ol Introduction to Environmental Economics
1B gk Asian Air Pollution: Understanding from Numerical Modeling
g —75 Indoor Environmental Quality and Productivity
ERIEHFER 1| | Nitin Labhsetwar | FEFRERERICEIT 2 7 —<ICDWTEK - Ko h, ZNENONIGTHuRE, MERE, K
(184iD) RIS ZHIEOHEN . 7 N— R 2170\, F—LORA. WM. TLEry7—varX
FIUCHT 2 REB XTI T 2 72 DR 2R, 8 (3)
Topics: Technological Solutions related to CO, Management can Control the Green House Gas
(GHQG) Effect, Y/N?
RIEREIL | Ak E—ER Introduction to novel carbon resource utilization & Conversion of carbon resources
(1841) KE HR Catalysts to save the earth
S Effective use of waste thermal energy 35 27)
FOHR Novel Functional Carbons for the Applications to Energy and Environmental Devices
FE BEA Secondary batteries as electrochemical energy storage system
TR W Coal cleaning technology and its application to resources recycling

Bilifs U 72 Diac 2 BRHH
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SR LT IRGERE | MEHR FHI JUNAS) . EAR— (D0 5
R MR R B UKD . S CIREARTID 5
BRI T BRI JUNAZR) . WIRTER CUNBISFTMES) ©
(T EERIFIBAES 72 A A > BawE OUiken. BRiE— (BE# 5
BT L - SN GUNASE). WIS (FED &
BT VP — R NI NS . A G EARED 5
2009 E
HE N Y
REEE VI MR - TR frﬂgf %;};?éﬁ%g?mm G, iz (76
B 53O0 | PR L 1T SRR P B8 B (DD . e (S5 T)
SRR LT 238 T RS OURBET) . RTBdE (IR . BTSSR (DB
TR FURSEERD. M- (TR - 21— 7 K27
P 2y, EHER GRS . MIKER (R0, Bl
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core-to-core cooporation

Shanghai Jiao Tong University, China
Name: Yanqing WU

Affiliation: Professor, Director, Institute of Ecology and Subsurface Environment (IESE), School of Environmental Science and Engineering,

Shanghai Jiao Tong University

Brief Introduction of Shanghai Jiao Tong University

An imperial edict issued in 1896 by Emperor Guangxu,
established Nanyang Public School in Shanghai. The normal
school, school of foreign studies, middle school and a high
school were established.

Today SJTU has 31 schools (departments), 63 undergradu-
ate programs, 250 masters-degree programs, 203 Ph.D. pro-
grams, 28 post-doctorate programs, and 11 state key laborato-
ries and national engineering research centers.

SJTU boasts a large number of famous scientists and profes-
sors, including 35 academics of the Academy of Sciences and
Academy of Engineering, 95 accredited professors and chair
professors of the "Cheung Kong Scholars Program" and more
than 2,000 professors and associate professors.

Its total enrollment of students amounts to 35,929, of which
1,564 are international students. There are 16,802 undergrad-
uates, and 17,563 masters and Ph.D. candidates. After more
than a century of operation, Jiao Tong University has inherited
the old tradition of "high starting points, solid foundation, strict
requirements and extensive practice." Students from SJTU
have won top prizes in various competitions, including ACM
International Collegiate Programming Contest, International
Mathematical Contest in Modeling and Electronics Design
Contests. Famous alumni include Jiang Zemin, Lu Dingyi,
Ding Guangen, Wang Daohan, Qian Xuesen, Wu Wenjun, Zou
Taofen, Mao Yisheng, Cai Er, Huang Yanpei, Shao Lizi, Wang
An and many more. More than 200 of the academics of the
Chinese Academy of Sciences and Chinese Academy of En-

gineering are alumni of Jiao Tong University.

Brief Introduction of School of Environmental Science and
Engineering

The school was established in 1999. Today school has 65
faculty and staffs. There are 95 Ph.D. candidates, 144 masters,
37engineering masters, and 222 undergraduates.

The main research fields have air pollution control and
modeling, water pollution control, environmental chemistry,

solid waste disposal and reuse, soil and groundwater pollution

remediation and modeling, marine environmental monitoring

and assessment.

Brief Introduction of Institute of Ecology and Subsurface
Environment (IESE)

IESE was established in 2004. There are 5 research fields
including interaction between surface water and groundwater,
modeling of surface water and groundwater environment, re-
mediation of soil and groundwater pollution, eco-subsurface
hydrology, marine eco-environment, water resource and envi-
ronment, geo-hydraulics, and geo-environmental engineer-

ing.

Outline of your research topics

My research topics have groundwater flow and transport
modeling, hydrogeology and engineering, water resource and
environment, remediation of soil and groundwater pollution,
geohydraulics, ecosubsurface, marine environment, and inter-

action between groundwater and surface water.

Short comments on:

The Global COE program, Novel Carbon Resource Sci-
ences was established by joint work of Kyushu University and
Fukuoka Women'’s University in 2008.

After five years of Global COE program implementation,
Global COE program has achieved a lot of findings and train
a group of young scholars in energy, environment and mate-
rial fields. This symposium is final symposium. I wish this
symposium every success and hope collaboration in the future.
In fact, SJITU and KU have collaborated in CAMPUS ASIA
Program.

The very success of the final NCRS international symposium
was held in Kyushu University. In the symposium, Professors
and students from 10 countries had good academic exchange
in energy, material, and environmental fields. The final NCRS
international symposium gives me a deep impression.

Through five years collaboration with Kyushu University
and G-COE, the relationship between SJTU and Kyushu Uni-
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versity has enhanced in environmental and energy fields.
China and Japan are in Asian countries. We are facing energy
crisis, environmental pollution, resource shortage, and sustain-

able development. Asian sustainability needs collaboration

core-te-core cooporation

Bandung Institute of Technology, Bandung, Indonesia

Name: Sudarto NOTOSISWOYO

with Asian countries. I hope that SJTU and KU continue col-
laboration in energy and environmental fields, especially in
education and research. I wish that SJTU and KU have a good
collaboration in CAMPUS ASIA Program.

Affiliation: Professor, Department of Mining Engineering, Faculty of Mining and Petroleum Engineering, Bandung Institute of Technology,

Bandung, Indonesia

Institution:

Institut Teknologi Bandung (Bandung Institute of Technol-
ogy) was founded in 1920 as Technische Hogschule by the
Dutch Government. During the Japanese era, the name of the
institute was Bandung Kogyo Daigaku. Between 1945 to 1959
the institute was part of the University of Indonesia: Faculty
of Mathemathics & Natural Sciences and Faculty of Engineer-
ing. In 1959 had changed to Bandung Institute of Technology.
The Department of Mining Engineering was founded in 1949

to fullfilled the need of mining engineer in the country.

Research topics:
Topic of my researches are:
« Earth Resources Exploration: coal geology, ore minerals
genesis, alluvial tin deposition.
» Environmental Hydrogeology: hydrogeology, ground-
water quality, groundwater modelling, environmental

impact assesment,

Comments:

* | feel that the GCOE-NCRS program is very important
for us, especially to know each other, to know what we
have done, to understand what are going on in our com-
munities/countries, and what we should do in the fu-
ture.

» With the end of the program, I feel that we still ‘need
and have to’ work/collaborate/cooperate together, ex-
change our experiences, and preparing young reseachers
to solve the world’s energy shortage and environmental
problem together.

* T appreciate Kyushu University for the invitation to joint
the GCOE-NCRS program. Many experiences and new
research/academic atmosphere we got from the program,;
not only for the professors, but also for the students and
young researcher.

 Tam glad with the approvel and funding of the new GCOE
program proposal of Kyushu University by the Japan
Goverment for the next 7 years. Of course, I hope that
collaboration between universities/research institutions

among our countries will continue ever more.



core-to-core cooporation

CSIR-National Environmental Engineering Research Institute, (CSIR-NEERI), Nagpur, India

Name: Nitin Labhsetwar

Affiliation: Principal Scientist, CSIR-NEERI, Nagpur, India

CSIR-National Environmental Engineering Research Insti-
tute (CSIR-NEERI), Nagpur is a constituent of Council of
Scientific & Industrial Research (CSIR), Government of India.
The mandate of CSIR-NEERI ( www.neeri.res.in) is to conduct
quality research and developmental studies in environmental
science and engineering; to render assistance to the industries
of the region, local bodies, etc. in solving the problems of
environmental pollution by S&T intervention; innovative ap-
proaches to optimal utilization and conservation of environ-
mental resources. CSIR-NEERI is served by competent and
experienced team of about 110 scientists with over 250 Re-
search and Post-doctoral students /Fellows in various core
disciplines of relevance to environmental science and engineer-
ing. The new AcSIR programme made CSIR-NEERI also an
academic institute, with increasing number of students and
academic activities.

CSIR-NEERI envisages three major activities in XII" Five
Year plan (2012-17), which will develop knowledge and pro-
cesses related to: 1. Clean Water: Sustainable Options, 2.
National Clean Air Mission (NCAM), 3. Centre of Excellence:
Waste Utilization & Management. This is in addition to active
research on cleaner and renewable energy and materials for
various environmental applications. R&D to develop approach-
es and systems to bridge the gap of scientific frontiers and
practical technology is a priority at CSIR-NEERI in the areas
of cleaner energy, water & wastewater treatment, air pollution
control and solid waste management. This has led to many
technological solutions to environmental problems in India in
these areas of environmental pollution control.

The 9" and final NCRS international symposium was truly
a concluding symposium for this very active GCOE programme
on NCRS. It was a pleasant surprise to see many participants
than expected, which offered a much wider platform for discus-
sions on focused as well as lateral issues. Prof. H. Nagashima
has led this GCOE project very efficiently and always pro-
vided the required leadership to guide the project for a suc-

cessful completion with excellent outcomes. Participation by

a large number of research students through a very active
poster session was quite impressive. The symposium sessions
were quite well designed and covered most of the important
aspects of NCRS, with recent advancements and updates from
different parts of the world. Introduction of new project at
Kyushu University was a pleasant surprise, which also indicates
the success of present NCRS project. The most impressive was
the debate of students and I can see the marked improvement
in debating and presentation skills of Japanese students!!

The GCOE played a pivotal role in establishing and strength-
ening the research collaboration between CSIR-NEERI and
KU. NEERI has quite actively participated in GCOE pro-
gramme and had an opportunity to organize 8" International
GCOE Symposium at Nagpur, India. In addition to the visits
of Scientists from NEERI, the opportunities offered to NEERI’s
research students to work at Kyushu University, was a valuable
contribution of GCOE programme to NEERI. This relationship
established through GCOE programme is expected to go long
way and would prove to be of mutual benefits for both the
countries. I am happy to write that NCRS project provided us
solid background to successfully get a JSPS-DST project
awarded with Prof. Y. Teraoka’s lab.

The topic of this GCOE programme is not only of current
importance, but will be equally relevant in future, as “Cleaner
Energy” would remain one of the most critical challenges of
global importance in decades to come. Although a large num-
ber of research and educational activities have been carried out
during this project, it will be of utmost importance to review
these and select the most potential to pursue them further in
near future. I strongly feel continuation of NCRS activity in
some form considering its importance. The debate course of
Japanese students, which I was also a part of, was quite a use-
ful experiment and the same should certainly continue in future.
We would like to compliment and congratulate the entire GCOE
team under the able leadership of Prof. H. Nagashima for very
successful completion of GCOE-NCRS project.
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core-to-core cooporation

Yonsei University, Korea
Name: Yong-gun Shul

Affiliation: Professor, Department of Chemical and biomolecular Engineering, The Director of CT(Clean Technology) Center, Yonsei
University and Executive Committee of IPHE(International Partnership for the Hydrogen Economy) & IEA/HIA(International Energy

Agency/Hydrogen Implementing Agreement)

Yonsei University was first established in 1885 by Christian
missionaries, being the oldest private university in Korea. Our
goal is to educate leaders who will manifest the spirit of “truth
and freedom” to humanity from leadership positions around
the world. The main campus is ensconced in a spacious, pic-
turesque and natural setting located minutes away from the
economic, political, and cultural centers of Seoul's metropoli-
tan downtown. Yonsei has 3,500 eminent faculty members who
are conducting cutting-edge research across all academic dis-
ciplines. There are 18 graduate schools, 22 colleges and 133
subsidiary institutions hosting a selective pool of students from

around the world.

The department of the chemical engineering in Yonsei is now
leading in various fields such as exact chemical engineering
industry, macromolecular, energy industry, bioengineering and
environment by new high technologies with support and fund-
ing from national institutes. The faculty consists of five emer-
itus professors and twenty full service professors who seek to
systemize chemical engineering and put high technology based

on high public utility.

Among many research areas in the department of the chemical
engineering in Yonsei University, Inorganic-Material lab has
amajority in inorganic materials including synthesize methods,

chemical and physical modifications furthermore, in-organic

composites for the application to catalysts and membranes in
the petro-chemistry and low/ high temperature fuel cell systems
(PEMFC, SOFC, DMFC.). Moreover, in the field of fuel cell
industry, the overall areas such as materials, operation, testing

protocol and system have been researched.

—Your impression of attending at final NCRS

It was so successful in terms of participation from many mem-
ber countries and the level of research presentation in this
NCRS.

—Your opinion in your relationship with Kyushu and G-
COE

We are very happy to join with Kyushu through G-COE pro-
gram to establish a global collaboration network with friend-
ship. We would like to strong the relationship for our level up
the quality of research and education. For our future, Yong
scientists exchange should be promoted to make a prolonged

relationship between Kyushu and Yonsei univ.

—What you expect for the future of NCRS
I expect that NCRS will contribute the important role as an
Asian hub network for future research and education in energy

and nanomaterial.



Institutiops which have supported our activity

Mabhidol University, Thailand
Name: Pranee Phinyocheep

Affiliation: Associate Professor, Department of Chemistry, Faculty of Science, Polymer Science and Technology Graduate Program,

Mahidol University

Brief Introduction of Mahidol University

Mabhidol University with its mission to excel in health, sci-
ences, arts, and innovation with integrity for the betterment of
Thai society and the benefit of mankind; is offering courses in
a wide range of disciplines in medicine; public health; nursing,
pharmacy; dentistry; engineering; natural sciences; computer
science; health sciences; social sciences; applied sciences;
applied arts; humanities and arts. Mahidol University is the
most renowned research university in Thailand with the re-
search activities in 5 broad categories: a) Medical and Clinical
Sciences; b) Health Sciences and Public Health; c) Basic Sci-
ence, Applied Science and Technology; d) Social Sciences,
Humanities, Management and Liberal Arts; e) Arts, Language
and Culture. At present, the number of undergraduate students
is about 18,000 and graduate students of about 8,400.

Outline of my research topics
* Polymer Synthesis
* Modification of synthetic polymer
* Modification of natural rubber in organic and latex phases

* Surface modification of polymer

Attending at the final NCRS international symposium during
1-3 November 2012 is one of the most valuable moments as
the symposium has well organized with Special and Kenote
lectures which are very informative and comprehensive on the
necessity to carefully use of energy and to find out alternative

carbon resources in environmentally smart way. Two other

activities were also organized; the first one is Poster session
which provided not only an opportunity to display a wide range
of basic and advanced research activities but also allowed
participants to know each other and exchange knowledge and
experience for future collaboration. The second one is Student
session which is an interesting activity that grouped students
from 3-4 nationalities to discuss and exchange theirs knowl-
edge, culture and idea. This allowed young researchers to

expose to new culture and society.

The relationship between Department of Chemistry, Faculty
of Science, Mahidol University and Kyushu University was
first started by the visit of 19 delegates from G-COE of Novel
Carbon Resource Sciences at Faculty of Science, Mahidol
University on 2™ February 2011. In this occasion, the activity
of exchanges research information by staff members and stu-
dents from both sides was occurred. This was a very success-
ful meeting and a starting point of relationship as we could
share ideas on the objectives of NCRS program. This is con-
sidered very privilege for us to be able to follow the relationship
by participating in the 9" International Symposium on
NCRS.

I'would expect that Novel Carbon Resource Sciences continue
to grow up ideas and include more new members to share in
educating new young researchers in multidisciplinary way in
order that future generation can contribute their knowledge

and experience to the local and international society.
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Institutiops which have supported our activity

Suranaree University of Technology

Name: Visit Vao-soongnern, Rapee Gosalawit-Utke, Theeranun Siritanon

Affiliation: Professor, School of Chemistry, Institute of Science, Suranaree University of Technology. Nakhon Ratchasima 30000 Thailand.

On behalf of Suranaree University of Technology (SUT),
we (Visit Vao-soongnern, Rapee Gosalawit-Utke, Theeranun
Siritanon; faculty members from the school of Chemistry,
Institute of Science, SUT) would like to express our sincere
thanks to Kyushu University (KU) and congratulate on a very
good success of the 9" NCRS International Symposium and
impressive achievements of the GCOE. All of us have been
involved in the research of material chemistry for applications
in energy generation, energy storage, and energy transforma-
tion. Our opportunity to participate this symposium motivates
and inspires us to learn more for a broader aspect of research
and have more linkage with several KU professors through
mutual interactions during our time at Fukuoka.

The relationship between SUT and KU formally started in
2009 when SUT Rector and KU president had signed an MOU
and agreements to have academic collaboration as well as staff/
student exchanges. This Agreement has resulted in several
activities between SUT and KU. In particular for GCOE ac-
tivities, we had an opportunity to welcome a group of faculties/
staffs/students from GCOE to visit SUT during January 31-Fe-
buary 1* 2011. During such occasion, several activities were
organized including a half day visit to Synchroton Light Re-
search Institute, a national research institute located inside SUT
campus, and a seminar session where graduate students from
both KU and SUT presented their research works in order to
exchange knowledge, experiences, and ideas to each other.
Moreover, we had organized the workshop for professors from
both sides to get to know each other through research presen-
tation as well. Additionally, an open discussion among students
and professors regarding to the global energy situation was
exchanged by everyone’s perspectives and experience. We
have shared our thoughts from the point of view from many
countries e.g. Japan, Thailand, Indonesia, and China. Indeed

the energy situation is the global problem. No individual coun-

try can solve this problem alone. Therefore, the idea of GCOE
which is to have a network of people from different countries
to share the view and work together is an important key. Like
Adam Smith, the father of Economics, had explained the prin-
ciple for the division of work which is to let each person do
the things they do best so that we can get the “maximum out-
put”. In these modern days, we may add more...let everybody
do the thing they do best and let’s collaborate so that we can

have the “optimum outcome” from our limited natural re-

sources. Based on this concept, a good friendship should play
an important role for good collaboration. We must unite to
survive. Our world has enough resources to share. We believe
that GCOE had done a lot of good things based on this concept
and we do hope to see more and more progress. Just like grow-
ing the plant. This tree, although small, is already rooted wait-
ing to grow strongly and healthy. It will eventually spread and
reproduce throughout the world by means of a good of friend-
ship from each country. According to the first law of thermo-
dynamics, energy can neither be created nor destroyed. How-
ever, energy can be transformed and every form is still useful
just like a good friendship which will not be changed even
though the world keeps changing. Our life is short but a good
friendship can last longer; like the sun always shines its light
to the earth and continue to give its energy to the universe for

several million years to come.

All the best,
Visit Vao-soongnern,
Rapee Gosalawit-Utke
Theeranun Siritanon
School of Chemistry, Institute of Science,
Suranaree University of Technology.
Nakhon Ratchasima 30000 Thailand.
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Institutiops which have supported our activity

Malaysia-Japan International Institute of Technology, Universiti Teknologi Malaysia, Malaysia

Name: Megat Johari MEGAT MOHD NOOR

Affiliation: Professor & Dean, Malaysia-Japan International Institute of Technology (MJIIT)

Malaysia-Japan International Institute of Technology (MJIIT)
is a multi-disciplinary and inter-disciplinary institute with an
emphasis in four major areas, namely: Electronic Systems
Engineering, Mechanical Precision Engineering, Environmen-
tal & Green Technology and Management of Technology.
MIIIT is an initiative of the two governments, Malaysia and
Japan to provide Japanese style engineering education with
Malaysia distinctiveness. Despite its recent establishment, it
draws its strength from the well-established research univer-
sity, Universiti Teknologi Malaysia (UTM) by virtue that it is
part of the UTM. It also draws the support from 24 Japanese
universities, known as the Japanese University Consortium

(JUC), which collaborates between the four focus areas.

MIIIT adapts the Japanese style kozha but rebranding it as
innovative kozha (ikozha) which allows members of different
ikozha to work closely with each other. Members of each
ikozha can also lead research projects. MJIIT has established
10 ikozhas: Ecological Engineering, Air Resources, Commu-
nication Systems and Networks, Conditioning Monitoring,
Advanced Devices & Materials Engineering, Tribology &
Precision Engineering, Vehicle System Engineering, Biologi-
cally Inspired System & Technology, Lipid Engineering Ap-
plied Research, and Artificial Intelligence and Robotics. At its
peak in 2017, MIJIIT will have established about 40 ikozhas
with 270 academic staff and a student population of 2600.
Currently MJIIT has two undergraduate programmes, and
MPhil and PhD programmes with a total student population of
about 300.

Sustainable environment is an important aspect in any de-
velopment process for the preservation of the global environ-
ment. Coupled with depleting fossil fuels and increasing en-
ergy cost, and the dire need to reduce the carbon print, efforts
to introduce effective and efficient technology that integrates
with ecological surroundings are highly desirable. The Eco-
logical Engineering ikozha thus focuses on a total or system
solution that integrates management approach, appropriate
technology and advanced technology in ecological surround-
ings towards sustainable environment. Currently the Ecologi-
cal Engineering emphasizes in providing appropriate and ad-
vanced technology for water and wastewater and formulating
policies for the sustainable ecological environment; eliminat-
ing eutrophication in water bodies, membrane separation for
water supply and wastewater treatment, and policy issues on
the peatlands and food waste. The Ecological Engineeing
ikozha is headed by Prof Megat Johari Megat Mohd Noor with
the following members: Prof Zuriati Zakaria, Dr Rory Padfield,
Dr Effie Papargyropoulou from MJIIT, and Prof Ahmad Jusoh
and Prof Thamer Ahmad Mohammad as Fellow.

On behalf of MIJIIT I would like to congratulate Kyushu
University and the G-COE for the successful conclusion of the
project. This final NCRS International Symposium has indeed
hit a high note, with exhibitions of highly effective collabora-
tion efforts among member institutions. Kyushu University
and the G-COE have shown the leadership capacity in Novel
Carbon Resources Sciences and have the audacity and tenac-

ity to excel further in this all-important area.
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Nay Zar LIN

“Numerical Analysis of Interaction Effects in Double
Extra-thick Coal Seams Mining”

Loren M. TUSARA

“Physiochemical Characterization of Solid Depositsin A :
Geothermal Pipeline” :
Ginting J. KUSUMA

“Study on Co-Placement of Coal Combustion Ash-
Coal Waste Rock for Minimizing Acid Mine Drainage :
Generation: A Preliminary Result of Field Column Test :
Experiment”

i in the Rehabilitation Area of Indonesia Coal Mine”

i Sri MARYATI

: “Land Capability Evaluation of Reclamation Area in
¢ Indonesia Coal Mining Using LCLP Software”
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Best Presenter Award

Thomas D. TINDELL :
“Stable Isotope and Geochemical Observations in the .
Kago Low-Sulfidation Au/Ag Deposit, Southern Kyushu, :
Japan”

Zhigang LI
“Coal Gasification in High Pressure and High €0, :
Concentration Atmosphere by Rapid Heating”

P (2012/11)

: Best Poster Award
: “Thermal Properties of Hard Carbon Type Anodes for
¢ Na-lon Battery”
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i "Analytical and Synthetic Characteristics on Spinnable
¢ Isotropic Pitch Using Naphtha Cracked Oil”
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: International Battery Materials
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The Journal of Physical Chemistry Letters
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! Hiroki AGO, Yui OGAWA, Masaharu
: TSUJI, Seigi MIZUNO, Hiroki HIBINO
i “Catalytic Growth of Graphene: Toward Large-Area

Single-Crystalline Graphene”

J. Phys. Chem. Lett., 2012, 3 (16), pp 2228-2236
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Science Direct, ELSEVIER
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research/03770273/archive/40/

Md. Bodruddoza MIA, Chris J.
BROMLEY, Yasuhiro FUJIMITSU
“Monitoring heat flux using Landsat TM/ETM-+ thermal
infrared data - A case study at Karapiti (‘Craters of the
Moon’) thermal area, New Zealand”

Journal of Volcanology and Geothermal Research,
Volume 235-236, August 2012, Pages 1-10

Top 25 Hottest Articles

Earth and Planetary Sciences > Joumnal of Volcanology and Geothermal
Research
July to September 2012

[¥rss @BboThs EIPrnt Show condensed
= 1. Magma chambers: Formation, local stresses, excess o
pressures, and compartments
Journsi of Volcanology and Geothermal Research, Volume 237-236,
September 2012, Pages 1941
Gudmundsson, A

2 Idera-f eruptions: T o
and implications for eruption triggering and maximum
caldera dimensions on Earth
Journai of Volcanology and Geothermal Research, Volume 241-242,
_— October 2012, Pages 1-12

Gregg, P11, de Siva, 5.L; Grosfis, E.B.; Parmigiani, J.P.

13. Reconstructing the architectural evolution of volcanic islands from combined KAT, [
morphologic, tectonic, and magnetic data: The Faial Island example (Azores)
Journal of Velcanology and Geothermal Research, Volume 241-242, October 2012, Pages 39-48
Hidenbrand, A ; Marques, F.0 ; Costa, AC.G.; Sibrant, A LR ; Siva, PF; Henry, B Miranda, J1.;
Madureira, P

®

Monitoring heat flux using Landsat TMIETM+ thermal infrared data - A case study at [}
Karapiti (‘Craters of the Moon’) thermal area, New Zealand

Journal of Volcanclogy snd Geothermsl Research, Volume 235-236, August 2012, Pages 1-10
Mia, Wd.B.; Bromiey, C.J.; Fujimitsu, Y.

- Geodynamics of the Yellowsione hotspot and mantle plume: Seismic and GPS 5]
imaging, kinematics, and mantle flow

Journs! of Volcanology and Geothermal Research, Volume 188, Issue 1-3, November 2009,
Pages 26.5

Smith, R.B; Jordan, M ; Steinberger, B ; Puskas, C..; Farrel, 1 ; Waite, G P; Husen, S ; Chang,
WL ; O'Connel, R

Cited by Scierse Scopus (27

B

Magma emplacement at anomalous spreading ridge: Constraints due to plagioclase [
crystals from basalts of Marsili seamount (Southern Tyrrhenian back-arc)

Journs! of Volcanology and Geothermal Research, Volume 241-242, October 2012, Peges 61-T7
Barca, D.; Trua, T

‘olcanic risk and tourism in southern Iceland: Implications for hazard, risk and o
emergency response education and training
Journal of Velcanalogy and Geothermal Research, Valume 189, Issue 1-2, January 2010, Pages
3348
Bird, DK ; Gisladotii, G.; Dominey-Howes, D.

Citd by Scierse Scopus (1

8

Worphometric analysis of the submarine arc volcane Monowai (Tofua-Kermadee [
Arc) to decipher tectono-magmatic interactions
Journal of Volcanology and Geothermal Research, Volume 239-240, September 2012, Pages

69-82
‘Wormald, S.C.; Wright, L.C.; Bull, JM.; Lamarche, G.; Sanderson, D.J.
19. Three-dimensional potentia field modelling of a muli-vent maar-diatreme - The [y

Lake Coragulac maar, Newer Volcanics Province, south@?eastern Australia
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