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Local 3d electronic states of amorphous coordination polymers revealed by
high-resolution soft X-ray absorption spectroscopy
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In order to investigate the 3d electronic states of transition metal ions in the amorphous coordination
polymers having the occlusion property for guest molecules, we have performed high-resolution soft X-ray
absorption spectroscopy at the 2p—3d absorption process of the transition metal. We successfully observed
the clearer mutiplet-structures due to the Coulomb interaction between 2p core holes and 3d electrons than
that of previous measurements. From the spectral calculations taking the ligand-field effects into account, we
demonstrate that the occlusion property in the amorphous coordination polymers could be correlated with not

only the local symmetry, but also the degree of the charge-transfer effects between the transition metal ions
and ligands.

Keywords: Amorphous coordination polymers, Occlusion property, High-resolution XAS, Ligand field
effects

TR LR ER

ARAGE 7 — 71 R stHofmann RN 5 70 1 D 7 — FIEBED BB LA I = X L DOfRFIC
BWTHEREBSEY A ME Y OE IRRE 2 BRI Y6 (XAS)IZ L - TEBMAI L T& 7=, 2401k
BN 5 5> 1~ (Porous Coordination Polymers: PCP) X4 & A 4 o & ZEAGECAL 10> B S 2 b &% T
HU | ENTERIE, BREHE, BEFEMER EEB LT DO, FTHOWEM ~OIS B EIFE S
LTS, PCPIIMERR Ay DRIUZ L D ZREL AR EIE A LRI T 508, FrRZEIRMEE 2R >k
TEHRIPCPDO R X 72K & U T B DLRIEZ TG LT2 7 A N o OWRFEEDR 8 5

INET, FxIIASFICH LT 2T U AW 2 A+ 25 7 /L7 7 A ¥k stHofmann
RUEAAT i 57 - [M{NI(CN)2}] (M = Mn?*, Fe?*, Co?*, Ni%*, L T, MNi) [1]iZ %} L TSR Center BL-11TL23
S XASFREZE 5 : S18005) 21TV, Taxf MME A RTMA A Z B L7 A7 ML OBLANZ FRE) L T
Wb, EHIT, TaRFMEEBE LA A BT AREICLD , MA F kT RGO K =
Z(IMn, Fe, CoDJEIZKE < 72, WMFFE L MR 2 Z E A L7z, LvL, TE TiTo
TEXASTIE, =RV F—fEEICH KT 2 A7 hro7 e — MUz k- T, ZEEMEDV
MR 722 BRI M T 2 TNV, BRIS, MnD AT MVEAKIEA A BT LVEREND OHEEIZ LD




£R=C 3

e db S oy SRR L COIRRICHUE TH Y | S0 HIE O L0 R EE R 5 7200 i3m o %
VR —RREN VA TH D, €2 C, ABEITMBERE L LT, MNIOMY A h OL23liXAS D~
FX—MREIEIC L > T ZEEMEDOTHHRN 21T\, B4 E3dME T-IRIE O R & PR
HTEEHAME LT

EBR

BEBREEA A ATHT D LastinXASHIE & Ll K5 SRE % —BL-11TIT/e o 72, 7R3
PRI T AT S 2 LT, IERD T R L X — 4 fiEE(~500 meV: EFHE B E ) S 2f5 R
JE i 7 fi e (~250 meV) e XASHIE 24T 5 72O O 2 #4532 Z L IZkEh L7z, [M{Ni(CN)s}]i%2=
RPN DOKyEWET D2, HREZEHASNTH R 287 LT FHKG TO S a—7 3Ry
JANTH =R T =R Te R & — B <RI RRIERBER A V24— % FHU T XAS
REE o~ L IEE U 72, XASHIE FREHERIC L 2 2%E T INE((TEY), vV FFx o xL7L—h2H
W B AIEPEY), U 2 RU 7 Mathaed V7255 8 & (PFY) O [RIRFHIE 21TV
RELOXBIZ L DX A=V NN L 2R LN BAT o7, & TORIEIX=RIETIT- 72,

MR, BXY, Z#.

Ex X NE TOBBESRBEMKICKT 5 XAS HE TEENRFEmEIT2 ETED PEY ZE WY
EIETHDZ L RHLTWD[2-4], £ 2T, PEY THEMS L7 M=Co, Fe, Mn ® XAS A7 k)L
% Figure |27~ 3, mRREIEIZ X - C, IR ZEEMEE 28N L, ZoRREVwThd Ty
KFETHLZ AR L TEBY, EROBBEMELMRT LN TEL, 22T, A ETAD
B —HREEIIA /U TE To St FRIEIC KT D BN 3R A B LT 7 A % —F 7 VEHRE (Xtls ver.9.0
FBDEITV. XAS A7 MVOEB 1T > 7=, Figure DFREMR TR L L D12, REHIZERZR Ty
RFETIE WD, RO T L D AT MVREOEVESH DS OO, FHERERITERE
REMNRHFHL TWDLZ bbb, £Ihb, Himmdhn&iE10Dqg) & B 10 HEB SR A 4
W21 ODEFVDEBRT HEEO= T —(BEMBEI = XL T — A)Z ik L7z d D% Table (277,
WL AR IR D Co A A LT, 2FHICKEWFe A AT A /N EL /D Mn A 4>
1L 10Dg 23/ N EWNWZ EAVHIB L7, ZAud, MEICERT D EmGIRO AL LT, (LA IR
K92 EBRBEINIRICE > THEWIRFFENFIE SN D Z L 2R L TERY, TEALT 7 AR E ST
DT A NG WEREERRET DT A—F|ZlroTNDHEEZLND,

rrrrrryrrTTTTTT T T T T T T T T T T M rrrTrrTrT T T T T T rrrTrrTrTThTeTTT
Ly [\@ L, ;-edge XAS
w — Exp. — Sim.
$ _
5 CoNi
s
2
‘®
g
£
ol b b b b LG e b b b by by G L b L
775 780 785 790 795 800 705 710 715 720 725 640 645 650 655
Photon energy (eV)
Figure [M{Ni(CN)s}]® M = Co, Fe, Mn iCXf "2 L,3-edge XAS AR 7 P L & 7 T AR —F
TAGRIROHE, FEMN AL EEMBECan ETIR) VI LT3,
M2+ A 10Dq
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