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Non-humidified intermediate-temperature proton conductors based on a Dawson-type
polyoxometalate and poly(ethylene glycol) derivatives (!School of Arts and Sciences, The
University of Tokyo) O Naoki Ogiwara,! Masahiro Tomoda,! Shotaro Miyazaki,! Zhewei
Weng,! Sayaka Uchida'

We demonstrate a new strategy to synthesize Polyoxometalate (POM)—polymer composites
exhibiting fast proton conduction under non-humidified intermediate-temperature conditions.
Specifically, a molecular design approach utilizing poly(ethylene glycol)s (PEGs) of different
terminal groups or chain lengths controls the proton carrier density, and a crystal engineering
approach using a large Dawson-type POM ([a-P2W150¢2]° ] ) with an anisotropic molecular
shape and alkali metal ions as counter cations fine-tunes the mobility of the confined PEGs as
proton carriers. By integrating these approaches, proton conductivity over 10#S cm™ at 150 °C,
comparable to the well-known highly proton-conductive solid-state materials, is achieved. The
proton conduction mechanism is discussed with alternative current impedance spectroscopy
and solid-state NMR spectroscopy.

Keywords : Polyoxometalate; Proton Conduction, Crystal Engineering

ERF O T 1 b ARBETRBIE O BEREME O o —IC B W TEE R L
=9, KT Pt it CO Wi~ DMEDB A FENBSM T - iR EERES)
O7a N MBEROBRBENZE T D, ZiLE TICHK % 1T Keggin BUA Y i
([PW120450) &R Y =F L 7 U 2—)(PEG)/ b 72 DAL, FIRME T H L EIC
7o MARENERBTSZEERE L, ' L LR D, TOMREEL 2.0x10°S
em™ (150 °C, FEINE) I E > TEY ., 5NN LD DS FRFPMNETH D,

AT Tl Keggin BV L D & YA XD KE 72 Dawson 7R U R ([o-PaW15062]%)
WCEBR L, 2PEG KOS F AL L7225 Cs', KTERGESED Z &Ik 0 HREAE
DEREIT-T2 (K), BihA v e—F o 2B LY . BN EA OR8N 43
fliL7=& 2 A, 1.3x10* S em™ (150 °C, - o]

JENE) T b . Keggin T A K% 18 et ¢ 0 o+ o
BT HREEL RS Z Lot ' pobretyorearead ke
Z i, Dawson B AR TIE, RV EE
THENIZT / F ¥ RV HEED Keggin
MEASKREE_TIRESNTEY . T
¥ RV FIZEA CiA® H vz PEG D
R E Lt EoR ST, 3
1) J. Solid State Chem., 2016, 234, 92.

2) Inorg. Chem., 2008, 47, 3679.

3) Nanoscale, 2021, 13, 8049. XK. HAEROARR L fE s,

bk

© The Chemical Society of Japan -J401-3pm-03 -



	Dawson型POMとポリエチレングリコール誘導体を基盤とした中温領域作動のプロトン伝導体
	Dawson型POMとポリエチレングリコール誘導体を基盤とした中温領域作動のプロトン伝導体

