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Dispersant-Enhanced Soil Washing for Radioactive Waste Volume Reduction: The Role of
Sodium N-dodecanoyl-Taurinate

OzZinnat Ara Begum?, Shafiqur Rahman?, Akio OhtaZ, Hiroshi Hasegawa?, Ismail M.M. Rahman'

(1. Fukushima University, Japan, 2. Kanazawa University, Japan)
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Development of Upcycling Technology for Aluminum/plastic Composite Materials
(UBE Corporation) OlJun Yamashita, Akira Takama, Yuta Kimizuka, Takafumi Iwasa

We aim to build a recycling-oriented society by recycling waste through the development
and application of new functions to aluminum/plastics in PTP (Press Through Package) sheets,
one of the composite plastics. In this study, we focused on the aluminum/plastic mixture
generated during the separation and recovery of a part of plastics from waste PTP sheets and
developed the composition of compound having conductive function by using the
aluminum/plastic mixture as raw material and upcycling technology.

By adjusting the aluminum particle size of the aluminum/plastic mixture and optimizing the
composition of compound such as resin and carbon black, we succeeded in producing
environmentally friendly compound having conductive function that achieves both material
properties such as conductivity, mechanical properties, and weather resistance, and low cost.
Keywords : Recycling; Upcycling Technology, Composite Plastics;, PTP Sheets; Conductive
Function
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Capture of Gaseous and Particulate Atmospheric Pollutants by Loose Fiber Structures
-Differences in Chemical Components- ('‘Osaka City Research Center of Environmental
Science) OKunihiro FUNASAKA'

Although 24-hour mechanical ventilation is obligatory in modern houses, commercially
available filters for ventilation do not sufficiently solve the problem. The purpose of this study
is to increase the capture rate of gaseous and particulate air pollutants, and to use a loose fiber
structure with less burden on the machine.

It was proven that the capture rate of aerosol of particle size less than 1 um was increased
by repeatedly impinging on the fiber surface. The difference of chemical components including
gaseous pollutants was also examined.

Keywords : Natural Cotton Fibers, Loose Fiber Structure; Particulate Air Pollutants ;
Gaseous Air Pollutants, Collection Efficiency

FENOZT v Y VREIINKOREIEFT 5 Z LD BNA TN D, BIROAEEIX
24 WIS DA BT T O TWD 0D, RO A 7 1 L2 TIEFEDIC
WU A HECETUEORMDBH 5, LI LENOHIZIET 4V Z DZEFRER %/
ELFTHREFOMELA ESED 2 L IFENBILOBEIC S 0 R 72 AT
EHLIZD) B TERW B el TomMIENLEEND,

INFETICH—MEOMERNMES & 0K UEZRIZ X > THENHE Ly vkr
T lum RO T vV BEHERNEE DL LR D, 22T, 0L OO0
OMEIZER LRR=T a2V VOMEFEREITo 7o & 2 A, B SR & LTl
B L7 KR SR DO BRI RIRINC BN TH D Z L BN oyho iz,

é % iz 5 W W %2 Cu lod
ESS el T AN 3 W% EYB :
Br @ L CTAH |PMiozs ?126.3:,/) . 3 PMuo2s 70.6 %72
AR K VKL - 56.8 % \1or PMzs  70.2 %?
S e YT Y (170um®)
N /= (j'b
RRZAGDN | oy 0.0%
B OMEM & muame
L THEHE %\‘% ;2 7}[,7‘!-[,‘/CNF* FL-CNF
MW G6 o E e : .
% Rk 412 & |PMwoas  97.9% A | PMzo-25 100 % S
. N ] 19 ) PMo:. 79.5 %
7 HE 4 4E Sy oo [PM2s_ 80.1% i - EE 6 )\T
EiconT o I 70y
e L7z G £ l{a’é&u:ﬁ;ﬂ&-rﬁ/;f AR S A . BN

EHET D, 1) MR UEZRIC K DK PRL IR E OfitE, ZREZHE7 2014, 43, 233.

© The Chemical Society of Japan - [PA]-3pm-02 -



[PA]-3pm-03 BALES B1055FES (2025)

JUBT7I R UBERIIZBW:-Y VBT X FI)LIEE/ILA—X
+/) IT7A4I\—

OuUERARR St OWR K+ - i 8E
Phosphorylated cellulose nanofibers by phosphorylation using amidophosphate (Marusumi
Paper Co., Ltd.) O Ayato NISHIMURA, Michitaka SUGINO

Cellulose nanofibers (CNFs) have been prepared by the combination of chemical
modification of native cellulosic fibers and its defibration.” In this study, we synthesized
amidophosphate (H,N-POsH,) and its application as a phosphorylate agent to prepare
phosphorylated CNFs (P-CNFs). The characteristics of P-CNFs phosphorylated with H,N-
PO;H, were compared with those of P-CNFs phosphorylated with a conventional phosphate.”
Keywords : Cellulose; Nanofibers; Phosphorylation
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Scheme 1 Phosphorylation of cellulose using amidophosphate (H,N-PO3H>).

1) Isogai, A.; Bergstrom, L. Preparation of cellulose nanofibers using green and sustainable chemistry.
Current Opinion in Green and Sustainable Chemistry 2018, 12, 15-21.

2) Noguchi Y.; Homma I.; Matsubara, Y. Complete nanofibrillation of cellulose prepared by
phosphorylation. Cellulose 2017, 24, 1295-1305.
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Removal of organic dyes by separation membranes prepared by physical cross-linking of
konjac glucomannan (' National Institute of Technology, Gunma College, *National Institute of
Technology, Oyama College) OMisaki Morota,' Keita Kashima,” Masahide Hagiri !

Development of effective and versatile utilization of biopolymers obtained from nature is
important for resource conservation and reduction of environmental impact. Our research
group has focused on the properties of biopolymers and has been studying the preparation of
highly functional separation membranes that take advantage of their excellent biocompatibility.
Glucomannan (KGM), a water-soluble neutral polysaccharide, forms thermally irreversible and
insoluble gels. For this purpose, free-standing membranes composed of KGM are fabricated,
and the removal of dye molecules by membrane separation is attempted. Membranes with
polyethylene glycol added during membrane formation are also investigated to control the
separation properties. The effective diffusion coefficient in the membrane is evaluated by
membrane permeation tests for dye molecules of various molecular weights. The possibility of
blocking dye molecules of a specific molecular weight is obtained.

Keywords : Glucomannan, Ultrafiltration; Membrane separation
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1) T. Fujisaki et al., Chem Eng. Techonol., 42,910-917, 2019.
2) ‘EiEfR—, (L LHE, 64,292-295, 2016.
3) K. Kashima et al., Food Bioprod. Process., 102, 213-221, 2021.
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Direct recovery of U(VI) and Pu(IV) from Organic Phase by Using Coordination Polymer
Formation with Double-Headed 2-Pyrrolidone Derivatives (!Institute of Science Tokyo,
2Helmholtz-Zentrum Dresden-Rossendorf) O Ririka Tashiro,! Satoru Tsushima,? Robert
Gericke?, Koichiro Takao?

While the PUREX method based on solvent extraction is the most common as a nuclear fuel
recycling (i.e., reprocessing) technology, several risks and challenges such as isolation of Pu
and repeated separation steps still exist. To address these issues, this work aims to establish a
basic principle of advanced reprocessing technology, where NUclear fuel MAterials selective
Precipitation (NUMAP) concept is appropriately combined with the current PUREX process.
To a 30% TBP + n-dodecane organic phase after solvent extraction of U(VI) or Pu(IV) from 3
M HNOs(aq), double-headed 2-pyrrolidone derivatives (DHNRP) were loaded, followed by
sonication. The obtained sparingly soluble deposits were identified to be
[UO2(NO3)2(DHNRP)],, coordination polymers or (HDHNRP),[Pu(NO:3)e] salts, respectively.
Under an optimized condition in terms of sonication time and DHNRP loading, recovery
efficiencies of U(VI) and Pu(IV) from the organic layer of the PUREX process reached >97%
and >99%, respectively.

Keywords : Nuclear Fuel Recycling, Uranium, Plutonium, Precipitative Recovery,
Coordination Polymer
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1) K. Takao, Y. Ikeda, Eur. J. Inorg. Chem. 2020, 3443-3459
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Fabrication and Evaluation of Dye-sensitized Solar Cells Using Dye Solutions Extracted and
Separated from Algae, etc. (School of Marine Science and Technology, Tokai University) O
Masaharu Komatsu, Hitomi Funamizu

Photosynthetic pigments in Undaria or Spirulina were extracted with diethyl ether. For both
extracts, fabricated dye-sensitized solar cells showed photovoltage resulting from immersing a
TiO; electrode in the extract. The Undaria extract showed a stable and maximum photovoltage
of 333 mV after 1 hour of light irradiation. The extracts were then separated by column
chromatography. By using the separation solution instead of the extract, it was revealed which
separation solution was effective in generating photovoltage.

Keywords : Dye-sensitized Solar Cells, Photosynthetic Pigments, Extraction; Separation;
Algae
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Analysis and investigation toward efficient usage of natural resources (' Faculty of Science and
Technology, Oita University, *Graduate School of Engineering, Oita University) O Yuko
IWAMI," OAyaka SANNOMIYA,? Masanori NATA,' Seiji UJIIE'

Shititoui is an agricultural product used for Ryukyu-tatami mats, which have an excellent
scorching resistance. It has been a natural resource known as a local specialty of Oita Prefecture.
Recently, it is cultivated only on the Kunisaki Peninsula within Oita Prefecture. In order to
specify its superior characteristics, the fiber orientation and plant silicate body in the plant
structure were observed by polarizing microscopy and scanning electron microscopy.
Keywords : Shititoui; polarizing microscope; scanning electron microscope; plant silicate body
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Development of terthiophene based cross-linker for functional gels (Graduate School of
Engineering, Kanazawa Institute of Technology, >Kanazawa Institute of Technology)
(OTakumi Miyashita', Mune-aki Sakamoto?, Syunich Oshima?, Yasutada Suzuki?

Gold remains a critical resource for the industrial sector, and efforts are underway to develop
selective gold recovery methods to ensure a stable supply of gold resources in Japan.
Terthiophene derivatives have been proposed as a potential extractant for Au(Ill) in solvent
extraction due to their stable redox behavior, enabling selective coordination with Au(Ill) in
the oxidized state while exhibiting negligible coordination in its natural state?. In this study,
we focused on developing solid-phase incorporating terthiophene derivatives in polymer gels.
2,5-bis[5-(4-vinylphenyl)-3-hexylthiophene-2-yl]thiophene, a soluble terthiophene with
styrene groups at both ends, which serve as polymer cross-linking points, serving as polymer
cross-linking points, was prepared. Poly(N-isopropylacrylamide) cross-linked with 2,5-bis[5-
(4-vinylphenyl)-3-hexylthiophen-2-yl]thiophene was subsequently synthesized, aiming to
create functional polymer gels for selective gold recovery applications.

Keywords : Solid-Phase Extraction, Platinum Group Metals, Selective Extraction, Metal
Recycling
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Synthesis and Evaluation of Pyrazolone Derivatives with Fluorine Substitution at the Benzoyl
Moiety for Alkali Metal Extraction (!Kanazawa Institute of Technology, *Graduate School of
Engineering, Kanazawa Institute of Technology) OSeiji Imano', Rin Yamamura?, Syunichi
Oshima!, Yasutada Suzuki', Mun-eaki Sakamoto'

From the perspective of green chemistry, the practical implementation of a direct lithium
extraction method that selectively recovers Li(I) from aqueous solutions containing alkali metal
ions is highly desirable, driving active research into the development of suitable ligands. 4-
Benzoyl-3-methyl-1-phenyl-5-pyrazolone (BMPP) has been recognized as an effective ligand
for the solvent extraction of various metal ions. In this study, as part of efforts to develop novel
ligands that selectively coordinate with Li(I) and are applicable to direct lithium extraction, a
series of pyrazolone derivatives were designed and synthesized by introducing halogen groups
into the benzoyl moiety of BMPP. Among these, the extraction behavior of 1-fluoro-4-
benzoyl-3-methyl-1-phenyl-5-pyrazolone (FMPP) was evaluated in detail. The extraction of
alkali metal ions using FMPP revealed that the extraction efficiency for Li(I) exhibited
behavior distinct from that of BMPP and BMPP derivatives containing other halogen groups.
These findings suggest that the electronic effects of the halogen substituents introduced into
the benzoyl moiety of BMPP are not fully understood, and the specific contributions of
individual substituents to these effects remain unclear.

Keywords : Solvent Extraction Method; Selective Extraction, Direct Lithium Extraction
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Development of thiophene derivative-modified porous silicate with Au(Ill) selective
adsorption ability (' Graduate School of Engineering, Kanazawa Institute of Technology,
?Kanazawa Institute of Technology) OTaito Yamada,' Yasutada Suzuki,? Syunichi Oshima 2,
Mune-aki Sakamoto >

Conventional solid-phase extraction materials often lack metal ion selectivity, requiring
surface modifications with compounds capable of selectively forming complexes with specific
metal ions. This study aimed to develop novel functional materials for selective complexation
with precious metal ions. Heteroaromatic compounds (thiophenes), known for their stability
under redox conditions and specific complexation ability with Au(Ill), were chemically
modified onto the surface of porous silicates via amide bonds. Two compounds, differing in
the spatial arrangement of sulfur atoms in the thiophene ring and nitrogen atoms derived from
amino groups, were synthesized and evaluated as solid-phase extraction materials for adsorbing
gold and platinum group metals from aqueous systems. The adsorbent prepared by introducing
a carboxypropyl group onto the porous silicate surface followed by chemical modification with
2-(aminomethyl)thiophene exhibited outstanding Au(Ill) adsorption, achieving nearly
complete recovery regardless of the equilibrium pH after extraction.

Keywords : Solid extraction, Heteroaromatic compound, Surface modified silica gel
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Study of particle size and water adsorption desorption properties for green and mass scale
synthesized MOFs (! Graduate school of Tokyo Denki University, *Tokyo Denki University)
(OTakashi Kosone,"?> Shu Shimano,!

The mass-scale synthesis, temperature-dependent particle size and adsorption-desorption
properties of Zr based metal-organic frameworks (MOF-801) have been studied. We characterized
the particle size by X-ray powder diffraction patterns and SEM images. Adsorption-desorption
properties for the mass-scale samples which processed plate shaped molding were investigated
by homemade water vapor flow equipment with electronic balance.

Keywords : Metal-Organic Frameworks, Water vaper adsorption-desorption
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1) M. J. Kalmutzki, C. S. Diercks, O. M. Yaghi, Advanced Materials, 30 (2018) 1704304

2) H. Kim, Evelyn. N. Wang, et al, Science, 356 (2017) 430

3) M. A. Hashjin, S. Sadeghzadeh, et al, scientific reports,13 (2023) 16983
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Preparation of MOFs with alkali earth metal ions and Azobenzene dicarboxylic acid ligands
and evaluation of their CO; adsorption performance

(College of Industrial Engineering, Nihon University) O Teppei Kagaya,' Shigeki Furukawa,'

We have focused on Metal Organic Frameworks (MOFs), which have attracted attention as
adsorbents for selective adsorption of carbon dioxide in the atmosphere. MOFs are composed of
metal ions and organic ligands, and the pore size and surface properties can be molecularly designed
so that the structure of the MOF can be adjusted according to the desired change.

In this study, MOFs was prepared with Azobenzene-4,4"-dicarboxylic acid (ADC) as an organic
ligand and alkaline earth metal salts (M-ADC-MOF), and their crystal structures of CO, adsorption
capacity were investigated. Mg-ADC-MOF was hydrothermally synthesized at a predetermined
temperature under DMF and triethylamine mixing solvent, and then dried under reduced pressure
at a predetermined temperature. Mg-ADC-MOF showed a fine crystalline structure when
synthesized at a reaction temperature of 80°C, but its thermal stability was low. The structure
changed to amorphous with increasing temperature, but the CO» adsorption capacity was found to
increase. Furthermore. The CO; adsorption and desorption results for M-ADC-MOF are shown in
Fig. 1. Among the alkaline earth metals, Mg-ADC-MOF showed the highest increase in CO>
adsorption
Keywords : Azobenzene-4,4 -dicarboxylic acid, Alkaline-earth metal ion, CO; adsorbents,
MOFss.
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Control of shell thickness of mesoporos silica-alumina composite hollow spheres synthesized
using and their activity for hydrolysis of ammonia borane ('Nihon University, *National

Institute for Materials Science) O Naoki Toyama!, Kento Maiguma!, Kenzo Deguchi?,
Shinobu Ohki?, Yuuki Mogami?, Masataka Tansho?, Atsushi Goto?, Shigeki Furukawa!

Ammonia borane, which is one of the complex hydrides, is hydrolyzed to generate hydrogen
by using catalysts. Solid acid has been reported as catalysts for this reaction®. In this study, the
shell thickness of mesoporous silica-alumina hollow spheres was controlled by changing the
amount of silica and alumina precursors, and investigated that the effect on the activity for
hydrolysis of ammonia borane. Mesoporous silica-alumina hollow spheres were synthesized
by a combination of ultrasonic irradiation and sol-gel reaction using polystyrene particles as a
template. Transmission electron microscopy images of the samples showed that the shell
thickness of the samples increased with increasing amount of silica and alumina precursors.
Furthermore, the activity for hydrolysis of ammonia borane indicated that the reaction time to
complete hydrogen generation decreased for the sample with thinner shell thickness.
Keywords : Hollow spheres; Shell thickness; Silica-alumina; Ammonia borane; Hydrolysis

T =T IRT L, $EAKEY O T Z VD Z & TIKE L CkFHE

AT D, ZNE TICARMKSCFIATE Dl & U CEEEAHE SN TVnD D K
M TIE, VBTV FRIBMAEZ B S CTEALEERIRFZES U -7 1
2T OBEEHIEEZIT, T =T R T UMK IRIEE DRI OWTEM L=, £
LEERIR P22 U -7 I 1%, RUAFLUkifa2T 7 L—he L, BEHER
& NNV G DT FIETERKR L. REORE 2 58 E 1 B s
(TEM) THERLTZE A, RIBMABEOERITHEY, BEENHRT L2 Enbnol
(1), =biT, TrE=T R VIKGIEEORE R G, BEEOEWGEHIKFE
FENTET T D E TORICRFHNBDT 52 LRGN E T2,

B4 1 EEELHIGE U 7= Z L BRI 4

1) M. Chandra, Q. Xu, J. Power Sources 2006, 159, 855-860.
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Synthesis of Ni catalysts supported on mesoporous silica hollow spheres and their activity for
reduction of p-nitrophenol(Nikon University) O Eisaku Kimura, Naoki Toyama, Shigeki
Furukawa

4-Nitrophenol can be reduced to 4-aminophenol by using metal catalysts. In previous study,
nickel (Ni) metal supported on carbon or silica materials have been reported to exhibit high
activity. In this study, Ni catalysts supported on mesoporous silica hollow spheres prepared at
various pH value were used for the reduction of 4-nitrophenol. The Ni catalyst was supported
on mesoporous silica hollow spheres by an impregnation method. The morphology of the
catalysts was confirmed by transmission electron microscopy (TEM), and uniform hollow
spheres were observed. The catalyst prepared at pH 7 showed the highest activity when used
in the reduction of 4-nitrophenol.

Keywords : Hollow spheres; Mesoporous; Nickel; 4-nitrophenol
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1)P.P. Ghimire, L. Zhang, U.A. Kinga. J. Mater. Chem. A, 7 (2019) p. 9618-9628.
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Bactericidal effect of potassium vanadate glasses containing iron of high oxidation state

('Kindai University, > Environment Materials Institute) O Hiroki Minegoshi,! Koki
Hayashida,' Tetsuaki Nishida,> Nobuto Oka!

The purpose of this study is to establish a

w
o

method for synthesizing new oxide glasses = eScanning rate: 1 deg-mint
containing iron of which oxidation state is S

higher than 3. This kind of iron-containing g 20

glass is expected to be a highly effective <.

material for sterilization [1]. Iron-containing ‘@ 10

potassium vanadate glass (25K,0-10Fe,Os- E)

65V,0s) was synthesized by melting a = 0

mixture composed of KNO3, Fe; O3, and V,05
together with (NH4),S:0s added as an 15 25 35 45 55
additional oxidant with a mass ratio 26 (deg)

amounting from 0 to 1/8. XDR results  Fjg 1. XRD chart of 25K20+ 10Fe;03+65V,0s

showed a halo pattern (Fig. 1) between 20 lass fabricat ine (NH. .
and 35 deg, indicating a successful formation glass fabricated by adding (NHx),5,05 in

of the glass. In case of glass samples
fabricated by adding a small amount of (NH4)>S>Os in the mass ratio of 1/10 and 1/15, week
peaks were observed which was ascribed to FeVOy (Fig. 1). *’Fe Mdssbauer spectrum proved
that 23% of Fe™ was successfully oxidized to Fe" when (NH4),S,0s was added in the mass
ratio of 1/10 as an oxidant during the glass formation. Total Adenylate test revealed that this
glass has a bactericidal rate over 80%. Details will be reported at the venue.

Keywords : vanadate glass; bactericidal activity

the mass ratio of 1/10.
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[1] L. Machala, V. Prochazka, M. Miglierini, V. K. Sharma, Z. Marus§ak, H. C. Wille and R. Zbofil, Phys.
Chem. Chem. Phys. 17,21787-21790 (2015).
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Dispersant-Enhanced Soil Washing for Radioactive Waste Volume
Reduction: The Role of Sodium N-dodecanoyl-Taurinate

(‘Institute of Environmental Radioactivity, Fukushima University, *Institute of Science and
Engineering, Kanazawa University) OZinnat A. Begum,' Shafiqur Rahman,? Akio Ohta,’
Hiroshi Hasegawa,” Ismail M.M. Rahman'

Keywords: Surfactant; Dispersion; Volume Reduction; Radioactive Waste; Soil Washing

In soil environments, cesium-137 (**’Cs) predominantly binds to finer soil particles,
particularly clay minerals. This attachment is strong and resists removal by conventional
remediation methods. Therefore, separating soil particles with high '*’Cs content from those
with minimal or no radioactivity offers a promising approach to reduce the volume of
contaminated soil requiring treatment. This study investigates the use of the surfactant sodium
N-dodecanoyl-taurinate (SDT), which has been used as a dispersant, to enhance the separation
of fine, contaminated particles from larger soil aggregates, thereby reducing radioactive waste
volume. The research also examines the retention behavior of '*’Cs across different soil size
fractions before and after treatment with water and SDT. SDT facilitates particle liberation by
detaching smaller particles adhered to larger ones. Experimental results demonstrate that using
SDT in soil washing leads to an increase in *’Cs content within the clay and silt fraction (0.45
to 53 um) compared to washing with water alone. Notably, the SDT extract has a lower *’Cs
content than the water extract, suggesting its potential for reuse in the washing process.

o Na*
(o)
N N
H (o}

Sodium N-dodecanoyl-Taurinate

Silt

Soil aggregates Particle liberation

1) Z.A. Begum, R.I. Ripon, S. Yoshioka, H. Hasegawa, . M.M. Rahman, Environ. Res. 2024, 250,
118467. 2) S. Rahman, .M.M. Rahman, N. Shengbin, Y. Harada, S. Kasai, K. Nakakubo, Z.A. Begum,
K.H. Wong, A.S. Mashio, A. Ohta, H. Hasegawa, J. Hazard. Mater. 2022, 431, 128562.
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Effect of co-solvents on the dechlorination reaction of polyvinyl chloride under hydrothermal
conditions ('Reserch & Development Center, Hosei University, *Faculty of Bioscience and

Applied Chemistry, Hosei University, > Faculty of Economics, Hosei University) oSatomi
Hosokawa,' Hungwe Douglas,' Kenji Sugiyama,® Yuki Yamasaki®

Polyvinyl chloride (PVC), which is widely used as a general-purpose resin, is
environmentally problematic because of the release of undesired chlorine-containing
compounds during incineration. Our research group has developed a highly efficient method
to dechlorinate PVC under hydrothermal conditions by forced agitation using an electric
furnace equipped with a rotating shaft. In this study, we investigated the effect of co-solvents
on the hydrothermal dechlorination of PVC. The results showed that some ketones and benzyl
alcohol effectively promoted the dechlorination reaction, while hexane showed no significant
effect in this process.

Keywords : PVC,; Dechlorination,; Co-soluvent;, Hydrothermal reaction
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. BiEHRLER (%)
HAE ) ) , | SPfE (PVC9.3)
EEAL NaOH (1 M) FR% (10 mmol)

oa~xy /v 13 99 83 9.9
A—AFIL—=2-Rv&R/) > 12 94 48 9.7
BnOH 8 90 84 1.5
~NFH 4 11 46 7.3
H,O D A 3 18 68 23.4

Yok dtims = 1:1,2%230°C, 1h, %180°C, 3 h

) WEEACKS, M &S &, X7 T A T Y 1 2 BEEEYEIIEER P2 3CRE, 34 &, pp. 30-
43 (2023)
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The one-pot synthesis of indoles via a copper-free Sonogashira coupling reaction using a
theophylline-palladium catalyst (Department of Applied Chemistry, Faculty of Chemistry and
Biochemistry, Kanagawa University) OKatsuya Kaikake, Takumi Miura, Manami Miyashita,
Ren-Hua Jin

The feasibility of using bistheophylline palladium complex (PdBTC5) as a catalyst for the
Sonogashira coupling reaction was investigated. It was found that under green conditions-water,
40°C, and triethylamine-the reaction proceeded very well without the presence of copper.
Additionally, it was revealed that treating continuously the coupling product obtained from o-
iodoaniline and ethynylbenzene with hydrochloric acid allowed to produce phenylindoles.

Keywords : Theophylline; Copper-free Palladium catalyst; Sonogashira coupling
reaction; green catalyst; indole
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Theophylline Bis-theophylline heptane (BTC;)

Scheme 1. The route from theophylline to PdBTC.
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[ 3Ck] Suzuki-Miyaura coupling reaction using bis-theophylline-palladium catalyst has been

reported. 1) K. Kaikake, N. Jou, G. Shitara, R.-H. Jin, RSC Advances., 2021, 11, 35311-35320.
2) K. Kaikake, K. Matsuo R.-H. Jin, Catal. Commun., 181 2023, 106727.
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Sequential Knoevenagel condensation/cyclization by the reaction of benzaldehyde derivatives
and Meldrum's acid in water ('Nara University of Education, > Nara Institute of Science and
Technology) OYuma Yamazaki,! Shoko Yamazaki,' Tsumoru Morimoto 2

The environment-friendly Knoevenagel condensation of benzaldehydes and Meldrum’s acid
and was reported performing the reaction in water.” The reaction mechanism of
salicylaldehyde and Meldrum's acid with (H»O)i>» has been investigated using density
functional theory (DFT) calculations. Reaction of 4-(diethylamino)salicylaldehyde and
Meldrum's acid in water has been carried out, affording a fluorescent 2H-chromen-2-one
derivative via Knoevenagel condensation/cyclization-deacetonization in this study. Various
sequential reactions of benzaldehyde derivatives and Meldrum's acid involving Knoevenagel
condensation have also been examined. The scope and limitations will be discussed.
Keywords : Reactions in water;, Meldrum's acid; Knoevenagel condensation; Sequential
reactions, Density functional theory (DFT) calculations
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Scheme 1. AE(AG) values in kcal/mol by B3LYP/6-311+G(d,p) SCRF = (PCM, solvent = water) // B3LYP /6-31G*
SCRF = (PCM, solvent = water). Total energies of B3LYP/6-31G* are -1872.3541333 a.u. [C] and -1872.34955317
a.u. [TS4].

1) Bigi, F., et al. Tetrahedron Lett. 2001, 42, 5203. 2) Maggi, R., et al. Green Chem. 2001, 3, 173.

3) Yamabe, S.; Yamazaki, S. J. Phys. Org. Chem. 2011, 24, 663.
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Development of an environmentally friendly carbonate transesterification using Candida
antarctica lipase-B under high-pressure carbon dioxide conditions (School of Life Science and
Technology, Institute of Science Tokyo) ORion Hokama, Kazuki Hayashi, Tomoko Matsuda

Dibenzyl carbonate 1c¢ is an important reagent for benzylation and polymerization, but its
synthesis has not been extensively studied. Traditional methods involve expensive reagents and
environmentally unfriendly solvents, and recent interest in sustainable production has led to
the development of green chemistry approaches. This study focuses on enzyme-catalyzed
synthesis, using immobilized Candida antarctica lipase B (CAL-B), Novozym®435, with CO»-
expanded hexane as a solvent for transesterification. As a results, we found that under high-
pressure CO» conditions, the yield of dibenzyl carbonate le was higher compared to
atmospheric pressure. Furthermore, this reaction can be potentially applied to produce various
substituted chiral carbonates using racemic secondary alcohols as substrates.

Keywords : Biocatalyst,; carbon dioxide, carbonate ester, transesterification
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Fig. Biocatalytic transesterification of diethyl carbonate in CO,-expanded hexane
1) Yuxuan, H., et al, J Saudi Chem. Soc, 21, 583-586 (2017). 2) Kishi, N.; Kojima,
H., ChemistrySelect, 4,9570-9572 (2019). 3) a) Hoang, H. N. et al., Tetrahedron, 73, 2984-2989 (2017).
b) Hoang, H. N., et al., ACS Sustainable Chem. Eng., 5, 11051-11059 (2017).
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Study of loading silver cocatalyst on gallium oxide photocatalyst using the polyol method and
evaluation of its carbon dioxide reduction activity (!Osaka Metropolitan University, *Nagoya
University) O Yukie Takashiro,! Tomoko Yoshida,!? Tetsuo Tanabe,"? Noritsugu Kometani'

Ga,0s photocatalysts effectively reduce CO; to produce Hz, O, and CO using water as an
electron source. Furthermore, loading Ag nanoparticle as a cocatalyst enhances the production
of industrially useful CO. Since the CO production enhancement is largely influenced by the
size and shape of Ag nanoparticles, the size and shape controlled Ag nanoparticles loading is
critically important. To this end, we have employed the polyol method which is more suitable
than conventional loading methods such as photodeposition and impregnation. Ag
nanoparticles were actually grown in heated diethylene glycol with polyvinylpyrrolidone
(PVP) and HCI as capping agents and were successfully loaded on Ga,0Os in the process. Ag
loading amount, synthesis time and PVP molecular weight were varied as parameters for
structural control; as shown in Fig. 1, the highest activity was observed at an Ag loading amount
of 1.0 wt%. In the presentation, the effects of other parameters will also be discussed.
Keywords : CO: reduction, photocatalyst; gallium oxide; Ag nanoparticles, polyol method
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Fig.1 Comparison of H> and CO production rates in Ag/Ga,Os with different among of Ag.
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Effect of Silica Coating and Mixing with Colored Material on
Photothermal Dry-Reforming of Methane over Ru-Based Catalysts

(Graduate School of Human and Environmental Studies, Kyoto University) OYiling Hu,
Hamada-A.-El-Naggar, Akira Yamamoto, Hisao Yoshida

Keywords: Photothermal Catalysis; Dry Reforming of Methane; Ruthenium Catalysts; Silica
Coating; Colored Material

Dry reforming of methane (DRM) is a promising process for converting methane and
carbon dioxide into synthesis gas (a mixture of hydrogen and carbon monoxide), a key
feedstock in C1 chemistry. Solar heating can compensate for the thermal energy necessary for
the endothermic DRM reaction via photothermal conversion. In this study, photothermal DRM
reaction was investigated on ruthenium-based catalysts under visible and near-IR irradiation
without external heating. Additionally, the effects of coating with SiO, and mixing colored
material on the performance of the photothermal DRM reaction were examined.

First, we confirmed the SiO, coating (0.5 wt%) of the impregnated Ru/SiO, catalysts
(Ru/S10,@Si0,) improved the stability. However, the SiO,-coating resulted in a decrease in
the light absorption proper for visible and near-IR light. During the photothermal catalytic
activity tests, the Ru/SiO,@SiO, catalyst showed a lower reaction temperature under
irradiation. To improve the light absorption property, the mixing of LaB¢ with Ru/SiO,@Si0,
was investigated. By mixing 10 wt% LaBs, the temperature increased during the photothermal
DRM reaction (Fig. 1), and the catalytic performance was also improved (Fig. 2). These results
indicate that the mixing of LaBs is an effective strategy to improve the resulting temperature
and catalytic activity under visible and near-light irradiation.
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Fig. 1 Photoinduced temperature of the Fig. 2 Production rates of CO and H; on the
Iwt%Ru/Si0,@Si0, catalysts with and 1wt%Ru/SiO,@Si02+LaBs(10wt%) and
without LaBs in the photothermal DRM 1wt%Ru/SiO.@SiO, catalysts in the

reaction test. photothermal DRM reaction test.
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Fundamental Research of New Recycling Process to Recycle Reusable Carbon Fiber
(National Institute of Technology, Kitakyushu College) O Kazuya Yamamoto, Yasuhisa
Nagata

CFRP, carbon fiber reinforced plastic composited with Carbon fiber (CF) is expected to
improve fuel efficiency of automobiles by reducing the weight, but a huge amount of energy is
required to manufacture CF. Recycling of CF from CFRP is essential from an environmental
impact perspective. In this study, to try the complete decomposition of CFRP resin components
and CF regeneration using oxidizing active species such as peroxosulfuric acid obtained from
the electrolysis of concentrated sulfuric acid. The decomposition condition of CFRP resin
components was investigated and recovered CF was characterized. The peroxosulfuric acid
was obtained by electrolyzation in diaphragm electrolytic cell with diamond electrode. As
experimental conditions, the heating temperature, heating time, the amount of electrolytic
sulfuric acid solution, and the use of additives such as hydrogen peroxide were examined. The
higher heating temperature, heating time, and the amount of electrolytic sulfuric acid solution,
the more the decomposition of the resin component progressed. The amounts of
peroxodisulfuric acid and peroxomonosulfuric acid contained in the electrolyzed sulfuric acid
were determined by redox titration, and the efficiency of the resin decomposition of CFRP
depending on the amount of these peroxosulfuric acid was evaluated. This paper is based on
results obtained from a project, JPNP14004, commissioned by the New Energy and Industrial
Technology Development Organization (NEDO).
Keywords : CFRP, Carbon fiber recycling, Electrolytic sulfuric acid
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Development of a Biocatalytic System for Carbon Utilization ('Center for Sustainable
Resource Science, RIKEN) O Yuma Shisaka,' Shuhei Kusano,' Shinya Hagihara'

To achieve a carbon-neutral society, technologies for capturing and removing carbon
dioxide", as well as converting it into organic compounds®, are being actively developed. It is
essential to reduce carbon dioxide emissions while simultaneously developing technologies
that utilize carbon dioxide as a feedstock to produce valuable organic compounds, thereby
actively consuming the carbon dioxide present in the atmosphere and exhaust gases. Plants and
certain microorganisms possess a set of enzymes capable of carbon fixation under ambient
conditions, playing a crucial role in global carbon cycling. Inspired by biological carbon
fixation systems, we have embarked on the development of a novel biotechnology that utilizes
natural enzymes to produce valuable organic compounds from carbon dioxide. Initially, we
isolated carbon fixation-related enzymes from various organisms and confirmed their
purification while maintaining their ability to fix carbon into natural substrate. Subsequently,
we conducted carbon fixation reactions using these enzymes and analyzed their catalytic
efficiency. In this presentation, we will report on the development status of biocatalytic systems
for utilizing carbon dioxide as a feedstock and discuss future research prospects.

Keywords : Biocatalysis, Carbon resource
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1) M. Bui, et al., Energy Environ. Sci., 2018, 11, 1062. 2) a) A.C. Deacy, A.F.R. Kilpatrick, A. Regoutz,
and C.K. Williams, Nat. Chem., 2020, 12, 372. b) D. Adhikari, A.W. Miller, M. Baik, and A.T. Nguyen,
Chem. Sci., 2015, 6, 1293. ¢) M. H. Beyzavi, C.J. Stephenson, Y. Liu, O. Karagiaridi, J.T. Hupp, and
O.K. Farha, Front. Energy Res., 2015, 2, 63.
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