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Synthesis of a Metal-Organic Framework Including Tetravalent Ions in the Pores. ('Faculty of
Science, Tokyo University of Science) OMitsuki Kabaya,' Masaaki Sadakiyo'

Metal-organic frameworks (MOFs) are porous solids composed of metal ions and organic
ligands, and have attracted much attention as new class of solid-state ion conductors. Although
ionic conduction of tetravalent metal ions is expected be impossible in solid at room
temperature, we tried to explore the possibility of creation of novel tetravalent ionic conductors
using MOFs as the ion-conductive pathways. In this study, we synthesized a tetravalent ion-
containing MOF using hafnium (IV) triflate. Since the hatnium (IV) triflate would show Lewis
acidity, we firstly evaluate the tolerance of MOFs for the hafnium (IV) ion. As a result, we
found that MOF-808 showed excellent stability, and thus it was used as the mother framework.
MOF-808>{Hf(OTf)4}« was synthesized by immersing MOF-808 in a EtOH solution of
hafnium (I'V) triflate at 70 °C for approximately 3 days to evaporate the EtOH. The synthesized
samples were identified by X-ray powder diffraction, nitrogen adsorption isotherms, and ICP-
AES measurements.

Keywords : Metal-organic framework; Hafnium ion; Tetravalent ion

BifiE s+ (PCP £721% MOF) X&) A A4 & BB 9D 72 5B FUE ER T
BV ZOMILERIE U8 7= 2R [EARA 4 N8R DB D IR A THhIL TV 5,

EEL, EERF TIIEETORAHRETH L K ke
DV, ERIE T DR A ARHIER A 2y o0 o
BEThrEEZLNTWS, AT & § [
. MOF Ofifla A A REOMRE L = vt 1.0
LCRIFAT 5 = 1o kB IfiA 47§ i
BRAIH O FTREM A WET 72, UL 2 omesaesestsen et x=15 x=2.0 x=2.5
DERBE CHHNT = AIV) R 75 3

— & LB E D O ETT

STey NT = LAAV)A F 130 A A % 0.2 04 06 08 1
ME2RT 728, MHERREZITY Z &Ik FrPo

D N7 =T LAV)A A A Z R 1. MOF-808> {Hf(OTf)s} DA FHE M 3%

BEKEZRRE LT, ZORE, PLeR KR

DU v a =7 LIV F > Th b

MOF-808 MBI/ MHMEZ RTZ &b | EHKE L CGRE LT, £7., REKT
& % MOF-808 ZBEMICIEVERL LT2 Py WIZ, BIOH IZNT7 =T AQV)~ U 77— K
Z ViR S E TR MOF-808 # 12 L. 70°C THJ 3 AR L EtOH 28 SH 5 2
LIZE T =0 AAV)HE A NEL L 72BN 57 MOF-808> {Hf(OTH4lx & Ak L 72,
AR LTEREHE, Mok X RREITAE . 2R EFRAIE (K1), B8ELOICP %)t
SYIEHIEIC LV RIE Uiz, ZOfEH, MOF-808 DB AEENEND Z LR N7 =
T L(IV)A A2 3 MOF-808 DAIFLOWEIZ A SN TWD Z LR broT,

1) N. Imanaka, et al, Chem. Mater. 2002, 14, 4481-4483.

2) H. Furukawa, et al, J. Am. Chem. Soc. 2014, 136, 4369-4381.

© The Chemical Society of Japan -P1-1am-07 -



