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One-Step Esterification of Phosphoric, Phosphonic and Phosphinic Acids with Organosilicates:
Phosphorus Chemical Recycling of Sewage Waste (‘4IST, “Hokkaido University, *Institute of
Science Tokyo, *JST-PRESTO)O Yuki Naganawa'?, Kei Sakamoto', Akira Fujita', Kazuya
Morimoto', Manussada Ratanasak?, Jun-ya Hasegawal’z, Masaru Yoshida', Kazuhiko Sato',
Yumiko Nakajima'~

Global concerns about the depletion and strategic importance of phosphorus resources have
increased demand for recovery and recycling. However, waste-derived phosphorus compounds,
primarily as chemically inert H3POs or its salts, present challenges to direct conversion into
high-value chemicals. We developed a novel technology bypassing white phosphorus, enabling
direct esterification of H3POs to produce phosphate triesters. Tetraalkyl orthosilicates proved
highly effective for the triple esterification of 85% H3POs4 and the esterification of
organophosphinic and phosphonic acids. Additionally, we achieved the direct esterification of
recovered H3POys, thus pioneering a groundbreaking upcycling pathway from sewage waste to
valuable phosphorus chemicals. Experimental and theoretical investigations revealed a novel
mechanism, wherein tetraalkyl orthosilicates facilitate multimolecular aggregation to achieve
alkyl transfer from tetraalkylorthosilicate to H;PO4 via multiple proton shuttling.

Keywords : Phosphorus, Resource Circulation, Chemical Recycling; Silicon; Ester
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1) Y. Naganawa, K. Sakamoto, A. Fujita, K. Morimoto, R. Manussada, J.-y. Hasegawa, M. Yoshida, K.
Sato, Y. Nakajima, Angew. Chem. Int. Ed. 2024, ¢202416487.
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Observation of plasmonic nanotags on fiber (l4rchilys Corporation, 2Laboratory of
Pharmaceutical Engineering, School of Pharmacy, Aichi Gakuin University, 3Department of
Electrical, Electronic and Communications Engineering, Faculty of Science and Engineering,
Toyo University) oTakao Fukuoka,! Toshiya Yasunaga,? Mihoshi Yamagaki,! Akinobu
Yamaguchi3

The environmental burden of apparel products, which are often disposed of, is becoming an
issue; the EU is starting to regulate these products through digital product passports, but
conventional seals and labels risk being removed or diverted. We have synthesized surface-
enhanced Raman scattering (SERS)-active plasmonic nanotags based on the self-assembly of gold
nanoparticles. Sub-microliter quantities were dotted on silk, cotton, and Japanese paper and the
SERS signal from the site was observed. Using the mapping of Raman microscope, we confirmed
that unique mapping patterns with Raman spectra on a single fiber were obtained. This could be

used as a new label.
Keywords . Environmental Burden; Apparel; Gold Nanoparticles;, Nanotag, Surface Enhanced
Raman Spectroscopy
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BIXUOBOw vy BV IRy —v R T, EH o
BB A TR, ¥ 5L ¢
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Hlad b Tl A2 © X 2 WHEEy - W e
B %, AWHIERBIHLE0N T AARBEBRTTTE i1 opica mcroscope image o sigl ipanese paper s
f&}ﬁﬁ?ﬂﬁ (JPJ004596) @i%%%ﬁ 7«:0 and mapping patterns of nanotags A and B at the same site.

1) T. Fukuoka, Y. Mori, T. Yasunaga, K. Namura, M. Suzuki, and A. Yamaguchi, Sci. Rep., 12,
985(2022).
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Synthesis of networked polydithiourethanes with self-catalytic monomers and their application

to dismantlable adhesives ('Kyutech, *GMRC, Kyutech, *JST PRESTO O Yoshiaki
Yoshida'*?, Tsubasa Sakiyama', Ryuichi Suenaga!

NPDTU is synthesized by polyaddition of diisothiocyanate and dithiol with a multifunctional
thiol as a cross-linker in tetrahydrofuran solvent, using triethylamine as a catalyst. On the other
hand, the synthesis methods without solvents and catalysis are desirable for low environmental
impact. Therefore, we investigated a method for synthesizing NPDTU based on green
chemistry using isothiocyanate monomers with tertiary amine structures as autocatalysis.
Furthermore, we investigated a dismantlable adhesive property of NPDTU based on the
reversible addition-dissociation reaction of diisothiocyanates and thiols.

Keywords : Polydithiourethane, Self-catalytic monomer, Self-healing, Chemical recycling,
Easily dismantlable adhesive

F v hU—27 R PFA4 T LK (NPDTU)L, B EEEMESY 31 7 W PhicEn -
AT 4 FTAMELE U TIRBRBEFICE SRR ~HMR LSS E WS D,
NPDTU IL, VA VY F AT — & T AL ERET A — L2226/ L LT
Mz, 7 h7t Fa7 7 A(THF)EES, N =F A7 I (ETN)Z ARl & 25 EAf
Mz koTHasnsd (1], —F., BEAFOBLENG, NPDTU & HEAE IS L O
L ORI TAERTEDLZENEE LV, ZZTAMETI, BI3I/T I HMELH
THAYTFATTR— e/ ~—ZHCMEEE LT, 7V =27 I A MY —2HS<
NPDTU D&k ik % fat L7=, Schemel (Z/Rrd@Y . HOEMEELE LTIV F
WEHTHA Y F AT 32— bE /<=1 mol%) & HAW 7= EMINTEhRAIHEIT L,
®HI9 % NPDTU 235 Hiviz, 72, 5417 NPDTU (3307 &4 TIEVLEE 3% =
LIk > THREANDEIT L, B FEERDILEMITHREND Z LR bhoTz [2],
AFERTIE, ZOMESEHHE DS GIFEEEEA~DICHIZ O W T IET 5,

SCN g~ O~\os  Self-catalytic monomer hs -
+ + SCN">"N NT>"nes + X >
- HS SH Bulk, 25°C, 24 h
HS o ~o~~O~sh (1 mol%) (5 mol%)

Scheme 1. Synthesis of networked polydithiourethane (NPDTU) with self-catalytic monomer.

[11Y. Yoshidaand T. Endo J. Polym. Sci. Part A: Polym. Chem. 2018, 56, 2255-2262.
[2] Y. Yoshida, K. Ohnaka, and T. Endo, Macromolecules 2019, 52, 6080-6087.
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Dehydration Condensation of Chitin-Derived Sugar Alcohols by Activated Carbon Catalysts
(Tokyo University of Science) OTakuya Sagawa, Takuo Sugiyama, Mineo Hashizume

Chitin is the most abundant marine biomass and has nitrogen atoms in its N-
acetylglucosamine units. Therefore, chitin is expected to be used as a feedstock of
organonitrogen compounds. In recent, the synthesis of 2-acetamide-2-deoxyisosorbide (ADI)
from 2-acetamide-2-deoxysorbitol (ADS) by dehydration condensation using liquid acid as a
homogeneous catalyst was reported. However, ADI synthesis using solid acids has not been
developed. In this study, activated carbon was used as a solid catalyst for ADI synthesis. Air-
oxidized activated carbon (AC-Air) was prepared by calcining at 450 °C for 4 hours under air
flow. In the case of using AC-Air (substrate/catalyst ratio = 2.3) at 180 °C for 6 hours, ADI was
obtained with an HPLC yield of 9.7%. However, the proportion of undetected compounds
(Others) in the HPLC measurement was 75%, indicating that some of the products were
adsorbed to AC-Air when the reaction was carried out using AC-Air. As a result, and thus
further extraction was necessary. When the extraction using a Soxhlet extractor was performed,
Others decreased to 26%, and the yield of ADI was determined to be 11%. In this presentation,
the reaction with Lewis acids as an additive to further improve the ADI yield will be reported.

Keywords : Chitin,; Sugar alcohol; Dehydration Condensation; Activated Carbon Catalyst
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1) T. Sagawa, H. Kobayashi, C. Murata, Y. Shichibu, K. Konishi, A. Fukuoka, ACS Sustainable Chem.

Eng. 2019, 7, 14883—-14888.
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Effects of reaction of glucose oxides on gel properties of gelatin (Osaka Research Institute of
Industrial Science and Technology) OTakeru Ohe, Yurika Yoshimura

Our laboratory has investigated the coloration of various fiber materials having amino groups,
such as wool, silk, and polyamide fibers by using sugar oxides produced when reducing sugars
are oxidized in Fenton reaction. Interestingly, when glucose oxides were reacted with cowhides,
the raw material for gelatin, an increase in the mechanical strength of the hides as well as the
coloration of the hides was observed. This is predicted to be due to the melanoidin pigment
derived from the reactions of glucose oxides and proteins, which acted as a cross-link between
protein molecules. In this study, we investigated how the reaction of gelatin with glucose oxides
affects its gel properties such as gel melting temperature and gel strength.

Keywords : Gelatin; Glucose Oxide; Maillard Reaction, Gel Strength; Melting Point of Gel
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