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The governing factors in orientation controlled surface metal-organic
frameworks (SURMOF) on solid substrates have explored with synchrotron radiation X-ray absorption
fine structure and various surface scientific techniques. Firstly, a facile preparation condition
for ultra-thin SURMOF has been explored, and then the surface structure of an early stage in SURMOF
synthesis was determined precisely. Secondly, Ultra Low-temperature Polarization-dependent Total
Reflection Fluorescence XAFS (LT-PTRF-XAFS) technique has developed and improved the signal to noise

(S/N) ratios. As a demonstration, the LT-PTRF-XAFS technique showed a reversible change of the
orientation of ligands of SURMOF between at RT and a low temperature (about 4 K).
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2 Cu-HKUST-1/Si(100) Cu K-edge LT-PTRF-XAFS (a) k3x¢(k) EXAFS spectra, (b) FT
resultsk =3~11 1), (c) XANES spectra.

XANES 2(c) 1s—4pyy Pre-edge
peak
LT-PTRF-XAFS
80K
LPE 4 Cu-HKUST-1/TiO»(110) XAFS 4 K
EXAFS SIN XANES
Cu-HKUST-1/Si(100) Pre-edge peak
21 XAFS
36 PF
SN XAFS
1

M. Hase, W.-J. Chun, T. Kondo, “Layer-by-Layer Construction of Three-dimensiona MOF
[ Cuz(bdc)zdabco]» on Au Surface”, ECS Transaction, 75(2017) 49-53
DOI:10.1149/07552.0049%ecst

9
M. Hase, W.-J. Chun, and T. Kondo, “Layer-by-Layer Construction of Three-Dimensional MOF

[Cuz(bdc).dabco]n on Au Surface”, PRIME2016(Honolulu, U.S.A.) 2016 10 2-7

T. Masuda, S. Takakusagi, Wang-Jae Chun, T. Kondo, K. Asakura, K. Uosaki, “Active Metal
Catalysts Incorporated within Molecular Layers on Si(111) Electrodes for Hydrogen Evolution and
CO2 Reduction”, International Symposium on Novel Energy Nanomaterials, Catalysts and Surfaces
for Future Earth, Tokyo, Japan, 28-30, October, 2017. (Oral)

W.-J. Chun, M. Hashismoto, T. Kondo, “The local structure of Cu-SURMOFs on TiO2(110)
determined by Polarization-dependent Total Reflection Fluorescence XAFS”, International

Symposium on Novel Energy Nanomaterials, Catalysts and Surfaces for Future Earth, Tokyo, Japan,

28-30, October, 2017.



, “TiO2(110) » 9

b3 b3

, 2017 11 8 -9

. XAFS " 21 XAFS
2018 9 35
, , , , ¢ (111)
CK-NEXAFS , 21 XAFS 2018 9 35
o : , L “Au(111)
» 12 , ,2018 9 10-13

, , “Development of Low-temperature Polarization-dependent Total reflection

Fluorescence X AFS measurement, 2018 10 MLF
36 PF : 2019 3 1213
A : : ¢ (1)
7 2018 10 MLF
36 PF : , 2019 3 12-13
2

Wang-Jae Chun, Satoru Takakusagi, Yohei Uemura, Kyoko K.-Bando, Kiyotaka Asakura,
“X-ray absorption fine structure analysis of catalytic nanomaterials, Series title: Nanoscience and
Nanotechnology, Vol. 5: X-ray and Neutron Techniques for Nanomaterials Characterization”,
(Editor Challa S.S.R. Kumar), Springer-Verlag Berlin Heidelberg, Germany, 2016.

DOI: 10.1007/978-3-662-48606-1_11; |SBN: 978-3-662-48604-7 2016  609-664

_ “XAFS > 3 2 97103 , XAFS

2017 7 .ISBN 978-4-06-153295-3.



https://orcid.org/0000-0003-4084-3603

D

)

Kondo, Toshihiro



