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In this research, we investigated the synthesis of novel crystalline organic materials
showing magnesium or aluminum ion conductivity at ambient temperature for solid-state
batteries using ubiquitous elements expected as an innovative secondary battery. In order to
diffuse these polyvalent metal ions in the solid state, it is necessary to form ion conduction
paths and to reduce the interaction between these metal ions and other elements in the
crystal lattice. Hence, we focused on N (SO;CF3) o~ (TFSA), which has a high ionicity and
conformational flexibility, as a component unit of the crystalline organic materials to
construct molecule-based ion conduction paths using self-assembly of Mg (TFSA) ; or Al
(TFSA) ; and small molecules. In this study, we succeeded in obtaining magnesium or
aluminum-based crystalline organic compounds with solid-state ion conductivity at around
room temperature.
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FITHRAZ, EREAZHRT 57 =F Y OVAN - BT WM EZZILSELZ LICX
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Mg (TFSA) ; & THF i3 €V 1:4 TG L TW2D 2%k L, 2Me-THF & CPME %1 : 2
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Figure 1 Mkl i XRHESFRNTIC & o TH S22 L2240 T b O % (a) [Mg(TFSA),(THF),] (1)
, (b) [Mg(TFSA) ,(2Me-THF) »] (2), (c) [Mg(TFSA) ,(CPME) ,] (3)

2 (c-axis) " 3 (c—a;(is)

Figure 2 [Mg(TFSA) »(2Me-THF) ;] (2), [Mg(TFSA) .(CPME) ;] (3) D78y ¥ > 74
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BB 2,30y F K (Fig. 2) %A 5 &, a, b, ciOK A>T, 44 U1z
BNRAE WG T IENTEALAIT AT T LA L Y ORBAMPLEIISTIEL SIS N TWE Z LA
B

CDOMEREBE 2, 3D F VMEEEEIT o 720 BARIRECOLEEZHIT 5
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Figure 3 [Mg(TFSA) »(2Me-THF) 5] (2), [Mg(TFSA) »(CPME) 2] (3) D A4 7 {38 Bl e S
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WA F MEEEOFEHA E S8 E Mg (BHy) (NHy): 10-6S cm ~!at 150 C
MgZrsPsO2 : 10 -2 S ecm 1 at 200C) 5 TH D DKL, 2, 31F X ) KIS TH 5 i
POEERERT I E MR L. T2, TV 270y FPEMBHTHSLZEDD,
BONTAER2,3TREEIYEV ZFEBICE o TA F UMeBERETWE Z EAVRIBEN S,
B, o070y POEHEPLEH L ANVF—ZH M L2E 2 A, 2,312V T 102.6,
68.5k] mol ! L WHENENENRD SNz ZOfEIX. A DLENICHEL TW5Y
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Mg (TFSA) , & i # OARILE & OFULD S8/ S NRERE S E12, AI(TFSA) 5 & Hw
7oA F MBS A O D MET L7z. Jel2il <72 Mg (TFSA) » [22 W Tid il
i % MFSERLE L CTHWTW225, AL(TFSA) 3 (B L TR &R 7 2B LTk
ZHWTHRZz, BARWMIZIE, 7TIVITVERATICBWT, BKZmofR)yadTAICL &
HTFSA Z €V 1:3 TR LEAOBWK 2 H7o%, WEL2REGHEL - 30 CTHETA 2 &
X0, EEE O HEE & LT AI(TFSA) 5 2 IR 78 % T1472.
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Figure4 [Al(CH5CN)][TFSA]s (4), [AI(TFSA) 5(CPME)] (5) O fi i i
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Figure 5 [AI(CH5CN)¢][TFSA];s (4), [AI(TFSA) s(CPME)] (5) D% v % > 74
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