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Exploration of Hydrogen Desorption Mechanism of HB Sheets by High-Temperature and
High-Pressure Hydrogen Treatment ('Graduate School of Pure and Applied Sciences,
University of Tsukuba, *Department of Materials Science and Tsukuba Research Center for
Energy Materials Science, Institute of Pure and Applied Sciences, University of Tsukuba, *R&D
Center for Zero CO> Emission with Functional Materials, University of Tsukuba, *National
Institutes for Quantum Science and Technology (OST), ’National Institute for Materials
Science, °The Advanced Institute for Materials Research, Tohoku University, "Institute for
Materials Research, Tohoku University) O Yukihiro Yasuda', Kazuho Goto!, Natsumi
Noguchi!, Yuki Nakahira*, Reina Utsumi®, Hiroyuki Saitoh?, Satoshi Nakano®, Shin-ichi Ito?,
Miwa Hikichi?, Shin-ichi Orimo®’, and Takahiro Kondo?*°

Hydrogen boride sheets (HB sheets), new two-dimensional materials?, have two types of
bonds between B and H?. The hydrogen release over a wide temperature range that occurs
when HB sheets are heated was thought to be due to the change of the bonding configurations
during heating, but the details were not known. In this study, hydrogen release properties and
bonding states were evaluated for HB sheets heat-treated under various conditions of high-
hydrogen partial pressure and ultrahigh-pressure. The results showed that the bonding state is
preserved even after the heat treatments. Hydrogen release characteristics of HB sheets consist
of lower (~350 °C) and higher temperature ranges: while release character is different
depending on the HB-lots for lower temperature, smaller amount release was always observed
independent on HB-lots for higher temperature. Based on these facts and the theoretically
predicted report that hydrogen release from HB sheets is due to bonding to adjacent hydrogen
atoms between sheets®, we developed a new model of hydrogen release properties focusing on
hydrogen atoms between sheets. The detail of the model will be presented.

Keywords : hydrogen boride sheets, hydrogen storage materials; two-dimensional materials
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1) H. Nishino, et al., J. Am. Chem. Soc. 2017, 139, 13761. 2) S. Tominaka, et al., Chem. 2020, 6, 406.
3) T. A. Abtew, et al., Phys. Rev. B. 2011, 83, 094108.
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Fabrication of boron-based new two-dimensional material by using NaBH4 ('Colledge of
Engineering Sciences, University of Tsukuba, ’Institute of Pure and Applied Sciences,
University of Tsukuba) OKanako Takeyama,' Ito Shinichi,' Takahiro Kondo?

The objective of this work is to form a new layered material using sodium borohydride.
Scanning electron microscopy revealed that the hexagonal layered material grows in methanol
in a self-organized manner at room temperature in air (Fig. 1), with a width of several tens to
hundreds of micrometers and a thickness of several micrometers. Moreover, the crystal has a
hexagonal shape so that it found out that the material is different from sodium
tetramethoxyborate or sodium tetrahydroxyborate. So far, the formation of a new layered
material using sodium borohydride has not yet been realized, while potassium borohydride has
successfully produced a new layered material [1]. Thus, this could be an unprecedented
discovery. We will discuss the formation conditions and stability of this crystal along with
possible crystal structures.

Keywords : two-dimensional material; self-organization
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Figurel: After several days passed, a new layered material formed in methanol solution with a
hexagonal shape.

5 days later

Reference
[1] T. Kambe, R. Hosono, S. Imaoka, A Kuzume, K. Yamamoto, J. Am. Chem. Soc. 2019, 141, 33.
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Evaluation of colloid consisting of smectite-luminescence dye by two-photon fluorescece

correlation spectroscopy ('Graduate School of Science and Technology for Innovation,
Yamaguchi University) O Yasutaka Suzuki ', Yuya Minami ', Seiji Tani', Jun Kawamata '

In-situ evaluation of hybrid colloid of clay nanosheet-luminescence dye by means of two-
photon fluorescence correlation spectroscopy was conducted in this study. As a result,
increasing of the size of hybrid and followed by decreasing the particle number were observed
during several tens of minutes. Size of hybrid depending on the location of sample was also
observed.

Keywords : Fluorescence correlation spectroscopy, laser spectroscopy, inorganic-organic
hybrid

Ot EOEFERE A (TP-FCS) IR L 7o FOE < S 2 L H 5 Z 2T
LRI T OREIRBAERD D FIETH D, AL TIE, T OWREEM 2R 1 & A
DT DA TV RSERICHAT 5 2 L T BBILAEMORERIZL DA TV v
N OEE B O BB AT,

RA R LR DR LAY AT A b (SSA) &2, ARILEWIZITEIerED 2,5-
dimethoxy-1,4-bis[N-methyl-4-(1,3-butadien-1-yl)pyrinium]benzene iodide (MPBBI:[¥] 1)
R\, SSA ~DOEILEMDOWAE BT, BiA AR
P BTk 5 E 3 (%CEC) & L T#F: LT, TP-FCS
DOHRIE D NIFIZ I E 1030 nm D Fs-7 7 A /3— L—
— & Lde s 7 v & 30 MBS L S [BIORIE O
W) B A & LCTRE L7z,

X 212 1~10 %CEC(_}), 10~50%CEC(F)D/NA 7
Uy FOHCHBERZRT, 1~10%CEC 28\ T
L H EAHBE RO ENZTEAERI L THo T2, —
ji‘ 20 %CEC '[J‘J:@%/EI\%CEC 7531'%)(][]'@—5 G:Oh?&% 0.01 0;1 1 1‘0 1(-)0 1000 10000
REEI MR 2 1L oo T o T2, Z3LIZ%CEC O T(ms)
WCHEWE R FOREENKELL o TNDH I &% )
RLTWD, 1~10%CEC Tl SSA DR 1£8 & [RIZD
YA ZORIADEFH E 7228, 20~50%CEC TlZ 200
~500nm OEHE L TV BRIl Sz, 208D
\Z TP-FCS Wb avaA RPo AT U v REFE
EFTRETH D Z Dol

[X] 1. MPBBI O#EiE=

—1%CEC
—3 %CEC
—5%CEC
ey —7 %CEC

\a, — 10 %CEC

Normalized G(T)
o
o

—10 %CEC
20 %CEC
30 %CEC
—40 %CEC
50 %CEC

Normalized G(T)
o
wm

0.01 0.1 1 10 100 1000 10000

2. MPPBI—SSA /A 7
U v Ko B AR R

1) Iodine-catalyzed amidation reaction using iminoiodinane has been reported. A. A. Lamar, K. M.
Nicholas, J. Org. Chem. 2010, 75, 7644.
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Synthesis and thermal decomposition behavior of 1,1’-binaphtyl-2,2’-diyl hydrogen

phosphate/layered zinc hydroxide (!Iwate University, *Ehime University) O Nami
Horiguchi,! Sumio Aisawa,' Hidetoshi Hirahara,' Jing Sang,! Hisako Sato?

Layered zinc hydroxide (LZH) is composed of a positively charged basal layer of zinc
hydroxide with anion-exchange capability. 1,1'-binaphthyl-2,2'-diyl phosphate (BNDHP) is an
optically active substance and is used as a ligand in asymmetric catalysis. This study
investigates the synthesis of BNDHP/LZH using a mixing method and the thermal
decomposition behavior of BNDHP/LZH. To synthesize BNDHP/LZH, an ethanol solution of
BNDHP and Zn(NOs3), was mixed and stirred. The pH was then adjusted with NaOH. The XRD
pattern displays diffraction peaks at d=1.56~1.60 nm. The FT-IR spectra exhibit absorption
bands of -POO and -P=0 from BNDHP, as well as OH and NO groups from LZH. These
findings suggest the formation of BNDHP/LZH. Calcination of BNDHP/LZH at temperatures
ranging from 450°C to 800°C resulted in the observation of the diffraction pattern of a-zinc
phosphate in the XRD. The absorption bands of OH decreased, and POO and -P=0 absorption
bands were observed in the FT-IR spectra. The results show that the calcination process of
BNDHP/LZH eliminated BNDHP and produced a-zinc phosphate.

Keywords: Layered zinc hydroxide; Layered compound; 1,1 -binaphtyl-2,2 -diyl hydrogen
phosphate
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Ultralong perlodlc arrangement of various transition metal oxide nanosheets in aqueous
solutions and resultant structural color (!National Institute for Materials Science,
*Graduate School of Advanced Science and Engineering, Waseda University) O Takayuki
Kikuchi,? Yasuo Ebina,! Nobuyuki Sakai,! Renzhi Ma,!? Takayoshi Sasaki'

Recently, it has been reported that when the ionic strength in a titanate nanosheet suspension
is decreased, the nanosheets are aligned in parallel at a huge spacing and structural color is
evolved.! The study on structural color may help understand the dispersion behavior of two-
dimensional colloids, which is still largely unexplored. In this study, to clarify the influence of
nanosheet properties on dispersion behavior, we compared the structural color for various
nanosheets (Ti;.7304, TINbOs, Ti,NbO;) with different compositions and structures. All system
showed clear color and it was found that a larger value of zeta potential tends to produce a
larger intersheet spacing (Fig. 1) under the same conditions (e.g., nanosheet concentration and
electrolyte concentration), suggesting that zeta potential is an important parameter affecting the
ultralong periodic arrangement of two-dimensional nanosheets.

Keywords : Nanosheet,; Colloid; Structural color

W, Wb TFZ o) ) v— MR T OEMREERE AR TINS5 &, FATICESI L
7ot v— FERSIER S, S AERIT S Z EawE SRz Y, Loﬁ%ii—é
F /v — FOBERYRINCHKT 572D, TOMWEEZTHD Z L TR 7235857
&b‘ Wotanv A ROSpEWEBM~OEMIZEND LEZ N5, AT, ﬂ‘/v

N DOYIEIN BRI 5 2 B B E I ST D T2 MRS N 2 R4 D
F 7 > — N (Ti1 7304, TINDOs, TNbO) &2 Ak L. & D& A Z Lk LTz, & DOl
B, RURETCEE T ) v — A X - F ) o— MRE - BRERE) T, 7/
— F DY —ZEBMOMHENREVIEE T >— MR K& < 72 I R
TUFig. 1), B—FEAT T/ > — FOBEREMS 2 ZET 52 FEERTHLZ &N

R I,
£ 300}
= Ti1730,~ @
g 250+ Ti,NbO,— @
IS
Q
"
5 200
3]
@ .
9:’ 150 - ® —TiNbO;
c
10—t
-40 -60 -80

Zeta potential / mV
Fig.1 Dependence of intersheet spacing on zeta potential

1) K. Sano et al., Nat. Commun. 2016, 7, 12559.
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Synthesis of highly crystalized mesoporous alumina (National Institute of Advanced Industrial
Science and Technology, AIST-Chubu) ORyutaro Wakabayashi, Tatsuo Kimura

A porous alumina is useful as a high-surface-area catalyst support. Mesoporous materials
prepared utilizing the self-assembly of amphiphilic organic molecules are one of the examples.
Aluminum alkoxides have often been used as the alumina source for the synthesis of ordered
mesoporous alumina. Sol-gel derivative alumina frameworks derived by the hydrolysis of the
alkoxides are amorphous, being proved by XRD. In general, the alumina frameworks have been
required to crystallize to its y-phase for the use as a catalyst support. However, during the
removal of amphiphilic organic molecules by calcination, mesoporous structures are deformed
and/or collapsed by extra progress of crystallization of alumina framework, leading to with the
decrease in specific surface area.

In this study, we report a synthetic method of high-surface-area-mesoporous alumina with
the utilization of an alumina source helpful for suppressing the deformation of alumina
frameworks by crystallization. A boehmite sol was utilized as an alumina source capable of a
topotactic structural conversion to its y-phase at low temperature. A boehmite sol, that can be
prepared by using an aluminum alkoxide, was mixed with an amphiphilic organic molecule
(Pluronic P123) and solidified by using a spray dryer with the evaporation of solvents. The
XRD pattern showed the formation of y-alumina even after calcination at low temperature e.g.,
400°C. The N adsorption-desorption isotherm was type IV, indicating the presence of
mesopores. The specific surface area was reached up to 430 m? g
Keywords : Alumina;, Mesoporous; Self-Assembly
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Thermodynamic Analysis of Anion Exchange Reactions in Layered Double Hydroxide Crystal
(‘Shinshu University) O Hiroaki Sugitani,' Yuka Shirasu,' Fumitaka Hayashi,' Tetsuya
Yamada,' Katsuya Teshima'

Layered double hydroxide (LDH) is a layered inorganic compound with the general formula
[M* L .M*" (OH),][A™ ]vrmH20 ([x = 0.20—-0.40], A = C1, F~, H,POs™, etc.). The anion
exchange reaction in LDH is dominated by electrostatic interactions, and in general, the more
highly charged ions are easily adsorbed. In this study, we studied the selective ion exchange
properties of Ni-Fe-LDH and analyzed the standard Gibbs energy changes in the anion
exchange reactions using Kielland plots of anion exchange. We found that the affinity sequence
for the Ni-Fe-LDH was SO4> > H,PO;" >F >NO; > H,PO,". We discussed the difference
of affinity for the Ni-Fe-LDH based on the characterization results.

Keywords : lon Exchange, Layered Double Hydroxides, Thermodynamics, Layered Materials
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H:PO; 5 X U8 H,POs O EREIY, hEh * H,PO; /Ol
2.17, 0.11 LT 1.28 mmol g & BEL B o
oo 1IZ, BBAF U RWMIEDF—T 2 RS

2y hERT, MGERES 7 X 32 —21k
(AG") #HEHT 5 &, HPOs, F, NO; BLW
H.PO, DAG 1E, FIZ£1-9.16, —6.86, +1.20
BLU+1.44kImol ' TH Y, KHEEA A DE

In K

FIPEFESIE HyPOs = F > NO;s > HyPO, & 77 00 02 04 05 08
- MH D N /%\ Tk Equivalent fraction in solid

f e i %E%VC\EL’ AR A ﬂ‘:mé jfj/;é Fig.1 Kielland plot of anion

BUNTE & LDH OOf e & OFABINE & 7R < Hi exchange reactions on Ni-Fe-LDH.

%)

£#3CHk 1) S. Miyata, Clays and Clay Minerals, 1983, 31, 305-311.
HEE ABFEO X, WNREIT SIP F¥E, BHFEERAISE A (22H00568) , FHFEHT+
fit (22H04533) ¥ L O' TAKEUCHI B3P0z 4 5 17, T ZICHEE R T,
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Data-Driven Exploration Approach for Layered Double Hydroxides Crystals with Selectivity
of F- ('Shinshu University) oFumitaka Hayashi,' Ryuki Harada,' Hiromasa Kaneko,? Tetsuya
Yamada,' Katsuya Teshima'

In African countries, the presence of harmful fluoride ions (F~) dissolved in groundwater has
been a long-standing issue, leading to health problems. Layered double hydroxides (LDH:
[M* . M** (OH)2][A™ ]vmH20 ([x = 0.20-0.40], A= CI', F, etc.) act as anion exchangers due
to their crystal structure, which consists of positively charged metal hydroxide layers
alternating with guest layers composed of anions and water molecules. Various compositions
of LDH have been synthesized, and their anion exchange characteristics have been investigated
so far. The fluoride ion affinity of previous LDHs has been moderate, and the optimal
composition for F~ adsorption has not been definitively determined. Herein we employed
process informatics (PI) to explore LDHs promising for F~ adsorption. Specifically, we
constructed a machine learning model based on F~ adsorption test data and used Bayesian
optimization to search for promising F~ adsorbing LDHs.

Keywords : Layered double hydroxide; Process Informatics; Bayesian optimization; Ion
exchange

77U IEEETIE, HTEAKICHEERT SAIA 2 FRET TWAH T2, <
FEEEHEEIC E STV D, J@IREIKER (LY (LDH, [M*" 1 M*'\(OH),] [CI ]x-mH,0} 1,
EIZHE L& B KRIE, 20 NIEA T BLOKNPLRDL T A NERRZHIZ
g L fEmiEdE 2 Lo, T O, [EA AU IR E LTEIK Z ERmbnTn s,
ZIVE TEEReML D LDH 2N E Rk S, A A U RHFER I~ b T & 7z, BEfE
@ LDH @ F BFMEITHRETH Y, FRAFITHELHKO LDH IZARTEME LT
RV KRR TIE, 7R A T H~T 4 7 AP ZBEE L, FWAEICA 2L LDH
EWRRE LT, T—FEy N LT, UMEED 13 ROERT —FZIEH L, BWY
D1 2% FWERE LTz, A Xid{kz AV, LDH OFMEfEEZ & M> 703
1 fEEE, MPTAR 2 D 3 ST RDIEEDOMABEOENOIRKR LT, TORE, 1k,
HEVEA SN TV Ni-Fe-Ga =° Ni-Al-Ga % LDH MER SN -, & 612, 2 Mo
FREOWHEDL BMEIZINA THRE L& 25, Zn-Al-Ga <° Ni-Cr-Y ;& LDH [,
B F SR LR L B 2 Db O 2 b o -, M R, R &/~ LDH
DOREIE RS & F USRS 2 VI bR @tk & OB Z &R+ 2.

BEEE AW O—ER1X, PRI SIP 3, BHFE SUEIFSE A (22H00568) , FHF & i
7 (22H04533) 3 X OV TAKEUCHI B HIEFE0 LA 5 13-, ZZICEEx T,
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Anti-reflection Effects of Silicon Occurring by Surface Coverage with a Layered Silicate
(‘Faculty of Engineering, Shinshu University) Yuki Nakauchi,' OTomohiko Okada'

The moth-eye like structures on silicon were fabricated by direct crystallization of a
smectite-like layered silicate. The fine crystals were thorn-like morphology with size of sub-
hundred nanometers, lowering reflectance of silicon in the wavelength range from 400 to 800
nm. Spectral red shift was observed in the reflectance edge by both rising reaction temperature
and reaction period, indicating that the size of the thorns enlarged in the moth-eye structures.
Keywords : Layered Silicates, Silicon, Anti-reflection; Moth-Eye Structure; Crystal Growth

FRAT A LT, AR OMN R X0 b/ WERS - E M TS A TSR
THY . BN IEER 283 2 &5 LED RO KBEE/ SRV O SE2 85 i~k
RAnRfEEnTWb, 7+ NV V777 4 —lfR&EShd by 7 Fy Rkt L, 22
) (ks ) 2R DR SR b a7 v 7RI A )22l 72 FIE T
1TH B0, ZEEY A XORIEHNE S, Tl T2 DI EFI D7, AR CiE, vV
2y (EITERK 3.5) R W TR A RO 2 Bk E S E 25 2 & TF
B9 D BB IERN R DN THRET 5,

UIFFRETIET ) DREE T~ DT A SRR A Bt (B : Md(Mgs.
«Lix)SisO20(OH)s: M=JB ][5 A A2 ) NEHERE R E T HBR 2 ME L TVD Y, £,
KIEE R OWEALA A 0%, v U a v a2k RS Dk UCERT 5 20T, =
@Mﬁ“%%#?ﬁﬁ%%ﬁ@smnmﬁ%ﬁ&ﬁé LEWIRF LT, £ T, LiF,
MgCl B X WIRFEDRAKEKIC, V) a v ZHERMATT 7 v o NEHELZHRNT
2BWMm(mAwC)¢5t7@ﬁ%fﬁLko%@ﬁ%\w¢M®mET%Eh
TABEITT Y 2 RETOAME LT, ETEEMO S FIIRONRE O & &
HIZHEAD L (Fig. 1a), 150CTiX > U = R T S 100 nm OFGH 72 B %
e L T D703 A bl (Fig. 1b), 2 T
A (ks A BRI OfEAL) DA — 100°C — 120°C — 150°C
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Fl~Y 7 FEED LN ERDEA §,} o | Height
TAHECR DS BRE R SRT, S e
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Fig. 1. (a) £ DILESES AT b v,
(b)Mg ® EDX jtE~v v ' 7

Reflectance/%

1) T. Okada, Chem. Rec., 2018, 18, 829-839; 2) L.
Yin, et al., Adv. Mater., 2015, 27, 1857-1864.
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Unprecedented fabriaction method of granular layered double hydroxide with remarkable
antimony adsorption properties (Graduate School of Science and Technology, Shinshu
University) OTsukasa Terashima, Yuta Morioka, Naoki Asao

Layered double hydroxides (LDHs) are layered compounds consisting of divalent and trivalent
metal hydroxide layers and interlayer anions. Since these materials show anion adsorption
capabilities, they have been investigated for capturing antimonate ions from industrial
wastewater. However, most of the adsorbents reported are given in powder-forms, which
require the granulation process for the practical use in the clolumn operation. Here we report a
direct synthetic method of granular LDH via the formation of phosphate compounds. This
method does not need granulation process, and the weight of samples with a size of 0.3~2 mm
obtained by sieving accounts for 98% of the total weight. The materials exhibit not only high
adsorption capacity but also excellent removal efficiency in the presence of competitive anions
with high concentrations. Further adsorption results under a fixed bed column system will be
discussed.

Keywords : Layered double hydroxide, Adsorption, Antimony, Clay mineral, Granular
compound

@k KER b (LDHs) 13 Ml & {4 | o/KEbE &gl 7 =4 Tk S
NHERIEEMTH D, KMEHIT = A WER & LU THRET 5720, TEFEKICE
FENDT TN T DWAENTENED HILTNDN, BT LEKEECWRAEETT
I BRI, Bk CERE NS LDHs 2 hnRICIER LT 2 L E RN H 5, ShlFkx ik, VU
VLA ENIESEDHZ L TLDH BRIk & LCH LoD Z 2R L, RIE
BRRITERAL 7 B ANRRETH Y | A% 525 WIST TE B L7 0.3~2 mm HiL
BOERIT, 2KEEDIS% TH -7 (Fig. 1), AMEHL, BWT v FEUVRERE
AL, STEEBEORET =4 UFEFIZBWTHLEWREREZ R LT (Fig 2),
W2, BT L& AWTZEKSEETOREFBRICOWVTHHET S,
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=
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Figurel. Particle size distribution and digital Figure2. Effect of coexisting anions on Sb(V)
photo (inset) of granular LDH. adsorption. Initial concentration: Sb(V) = 0.2 mM,

other anions = 100 mM; dosage of LDH = 0.5 g/L.
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Sg(Z=106)##E#E L= Mo # F VIBILYMIDERA R/ AT LTS
JEE)
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K2 NEGHE K « Gong Gyeongmin'? « B HFIBH 2 « = MK 2 - Kk Bim—BL 2
Isothermal Gas Chromatographic Behavior of Mo Oxychlorides as a Model of Sg (Z=106) ('
Ibaraki Univ., > ASRC, JAEA) O'? Hina Natori, * Tetsuya K.Sato, > Masato Asai, * Yuta Ito,

2 Yuta Uchibaba, '* Gong Gyeongmin, ? Kazuaki Tsukada, ' Yuta Miyachi, ? Yuichiro
Nagame

Towards the gas-phase experiments to elucidate the chemical properties of element 106,
seaborgium (Sg), we have constructed an off-line isothermal gas chromatographic system. This
apparatus is to perform model experiments using short-lived molybdenum (Mo) isotopes, a
homolog of Sg, produced in spontaneous fission of *’Cf. After searching for the optimal
conditions of gas phase experiments for volatile oxychlorides, we observed isothermal gas
chromatographic behaviors of the short-lived Mo isotopes. We have successfully determined
experimental values of the adsorption enthalpies of oxychlorides on the quartz column surface
for three Mo isotopes, '**Mo (half-life 71, = 60 s), '“Mo (712 =35.6 s), and '“Mo (71,=8.7 s).
The values were in good agreement with each other and with the value estimated from the
sublimation enthalpy of the compounds.

Keywords : Superheavy FElements; Seaborgium; Group-6 Elements;, Isothermal Gas
Chromatography; Adsorption Enthalpy
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Development of functional surface for a particle detector toward superheavy element liquid
chemistry (}Japan Atomic Energy Agency, *Graduate School of Science and Engineering,
Ibaraki University, 3College of Science, Ibaraki University) Gong Gyoengmin,*? OTetsuya K.
Sato,> Maki Honda,! Akira Yamaguchi,® Yuta Miyachi,? Hina Natori,? Yuta Uchibaba,?
Kazuaki Tsukada,* Masato Asai,* Yuta Ito,! Yuichiro Nagame*

To elucidate the chemical properties of superheavy elements (Z > 100) in the liquid phase,
we have been developing a flow-type liquid-phase chemical separation system. In this work,
we have developed an ion exchange surface that can be applied to a-particle detectors in the
system. To form the functional surface, Self-Assembled Monolayers (SAMSs) onto the Au
surface using functionalized thiol was employed. We confirmed the formed SAMs surface
has sufficient durability in nitric acid for long hours and an ion exchange function using a
short-lived Hf isotope, 1°Hf, a homolog of rutherfordium (Rf, Z=104).

Keywords : superheavy elements ; ion exchange ; alpha particle detector ; Self-Assembled
Monolayer (SAM)
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AHFZETIL. R AT LAICBWT a fifH SAMs surface (m) and an ionic exchange
L LUCHATA SiPIN 74 %A 4— K resin (CA08Y) (e) in a mixed acid of H2SO4
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LIeAT AR BiC&m ANy Z7AE L, BENT VI o FA— Ve sEie, ¥
A7V THRNE AR =R > TRAICHES LIS FRERTZEZ A, (4.2
+ 0.8)x10% 43 F-lem? O H% T B CARMRAL HL TR (SAMS) SR S LT 5 Z & A%
binotz, 5T, "Lu(p, n)E TERL LIZ 8 Hf FNAEZ AW T, BREHEE L
TANKR VBRI Z & ORRE DA A ZRHRE A FFD 2 & Zfife )8 7= (Fig.1).
[1] Z.J. Li et al. Radiochim. Acta 100 (2012) 157-164.
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Solid-liquid extraction experiments of group 2 elements using crown ether toward the chemical
study on element 102, nobelium.

('Osaka University,’RIKEN,’KEK)oRuilin Wang!?, Eisuke Watanabe®, Yudai Itakura'?,
Kyosuke Shibamoto!, Miyu Konno!, Masashi Kaneko'!, Kojiro Nagata', Yoshitaka
Kasamatsu'~

Element 102, nobelium (No), is the second element from the back of the actinide series. Unlike
all other lanthanides and actinides, No exists as a divalent ion rather than trivalent in aqueous
solutions and was reported to have similar chemical properties to those of alkaline earth
metals[1]. Our previous solid-liquid experiment of ?**No in Sr resin/HNO; system has
suggested that No exhibits similar behaviors to that of Pb, which is softer than alkaline earth
metals[2]. For the systematic understanding of the chemical property of No, further
investigation is needed. This study performed extraction experiments using radioactive tracers
of alkaline earth metals (Ca, Sr, and Ba) by Sr resin (tBuCH1806 impregnated resin) in
dithiophosphate to investigate the properties of nobelium as a soft metal. As a result, the
extraction reaction of *'Ca, ®Sr, and '*Ba, reached the equilibrium state within 1 min of
shaking. This result indicates the Sr resin/dithiophosphate system would apply to experiments
with 2’No with a half-life of 3.5 min. Subsequently, a series of experiments were conducted to
explore the suitable conditions for an online experiment using an automated batch-type solid-
liquid extraction apparatus (AMBER)[3].
Keywords : Element 102, nobelium, crown ether, dithiophosphate
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[1]R. Silva et al., Inorg. Chem. 13, 2233-2237 (1974).
[2] BB,  KRBK PR F P B P S RHE 150 50(2023).
[3] Y. Kasamatsu et al., Radiochim. Acta 103, 513-521 (2015)
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Estimation of overall formation constants of sulfate complexation reaction of element 104,
rutherfordium ('Research Center for Electron Photon Science, Tohoku University, *Nishina
Center for Accelerator-Based Science, RIKEN, *Graduate School of Science, Osaka University,
*Osaka Aoyama University) OTakuya Yokokita,? Yoshitaka Kasamatsu,® Eisuke Watanabe,?

Yukiko Komori,?> Yudai Shigekawa,> Daiki Mori,> Yang Wang,> Hidemi Ninomiya,> Sho
Hayami,® Katsuma Tounai,’ Kaustab Ghosh,” Atsushi Shinohara,* Hiromitsu Haba?

To study the sulfate complexation of the element 104, Rf, we performed anion exchange of Rf,
Zr, Hf, and Th. From the obtained data and literature data, the overall formation constants of
the sulfate complexation of Rf were estimated. It was found that the sulfate complexation
ability of Rf is much weaker than those of Zr and Hf, and dominant chemical species of Rf are
deduced to be cationic and/or neutral species in 0.060-0.46 M H>SOs. In this presentation, we
discuss the overall formation constants of Rf by comparing with those from a relativistic
theoretical calculation.

Keywords : Rutherfordium,; Superheavy element,; Sulfate complex; Overall formation constant

JR 735 104 FLIEORMEILHRIT, BH—JZFTLPIROVE S Z N TERNWZD,
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DIRIERDEA A 2 28 AT > TE T, Al ZOFERICE VGO SBIRE (K
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M* + 1nS042 2 [M(SO4),]* " (M = Rf, Zr, Hf, Th; n = 1-3)

[M(SO4)3]* + 2RHSO, 2 Ro[M(SO4)3] + 2HSO, (RHSO, 1ZF& A F o AZHukit s 2 #9)
b A A RS DVHTES " Kex & T 5 & KifEIZLL TORTRST Z LN TE D,

Ka= (Kex3[SO2 P[RHSO4]?) / {[HSO4 (1 + Ai[SO42] + B[SO T + S3[SO2T)}
FERIZ X 05 DTz Kl OSCHk &Rz, 260 VT, RE D Bis & 7l
L7ce RED Bisdnb, EBRZAT o Tohiles ek Tl Rf OfLFfITEE L THA
FrHDHTFERHATH D Z LRI Tz, Fo, BH LR fos SRR E T
{LFFHEORE R Y% ik Lo THiET 5,

1) D. Ryabchikov et al., J. Inorg. Nucl. Chem. 1964, 26, 965. 2) C. Henning et al., Inorg. Chem. 2007,
46, 5882. 3) Z. J. Li et al., Radiochim. Acta 2012, 100, 157. 4) V. Pershina et al., Radiochim. Acta
2006, 94, 407.
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