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R R OMEE (FE30) : A variety of organoboron electrolytes were synthesized as electrodes
separator of lithium jon batteries,  Their ion conductive properties were studied in detail.
Novel organcboron ion-gel electrolytes were successfully prepared by condensation of
cellulose with boric acids in the presence of LIOH aq.  Moreover, in aim of controlling the
nano-structure of ion conductive pathway, we have desigried novel ion transporting matrix
via self-assembly of ionic liquids.
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Scheme 1, Synthesis of organoboron fon-gel.




Figure 1. A photograph of ion-gel
including 7 wt% of cellulose
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Scheme 3 Self—assembly of
Organoboron Ionic Liquid
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Table [. Composition of ion gels sbtained in the present study.

Sample  AmomatofCelalose IL
in M,

A Wit A T={CT] 1:4 1:2:3
B Twtta AEE]{CT) 114 1:2:3
c Twi%h [AEZm][CT] 9 2:113
D W% [AEEm]{CT] 9:20 1:1:3
E Twt% [AEIm}HC OO} 1% 11011
¥ 1 with [AEm}CT 11:50 1:90:1
G % [AEImACO0) 9:20 2:1:3
" 1wt [AEIz|[ACO0] 914 1:2:3

Table 2 VFT parameters for organoboron jon gels

Samples TK) AfSem'K*?) B{K) RMS
A 183 44.45 791 1.6000
B 183 63.22 085 0.9599
C 183 70.73 1063 0.9599
D 183 100.0 1048 0.5959
E 183 28.09 383 0.9998
F 183 50.22 1102 0.9999
G 153 49,53 1556 0.99938
H 153 64.24 m? 0.9996

5 wibd A n—AEEdf AN
(sample A: 3.63 x 107 Scm™ at 303K)
. 7wt n—AExZhA 4 HF
Jb-{sample B; 9.61 x 10™ Scm™ at 303K)
IVRWAS A VREERR L, A4
CEEOCRERGFEICEL T
Vogel-Fulcher-Tammann Folc -3\ viz 7
A 2T 4 T BTN, VT Puy h 35
Teo Ty MOEIRCTRANLRD S
B VFT ANF A—& (Table 2) LY., %
ADHX v 7 —AF 8 (A)RA A
VEREOTEML T R — (B) 2B
HEHEB, FORE, Ao —2E
EREWE (sample B) TiZZ O L&
AR EME L R F— OB A A
VREE ORI BoT NS E
Boyhof, RIS, BOH),/CFB(OH),
oBib A4 F Ve L, HEL
b A, CFBOW, &< AN-%
(B(OW), : CFBOH), = 1 : 2] (sample

B(OH);: glucose unit  B{OF)y : C4FsBOH), : LIOH




D;9.25 x 107 Sem™ at 303K) 1L B(OH), :
CelsB(OH), = 2 1 1 M3% (sample C; 5. 68
x 107 Sem™ at 303K) & HEBR LT A A v
EEENRML L, RO VT N7 A—
FieoWThLizE A, 7D
TiF v Y 7 —A A iz Y 32518
FA—FREFRBEZRENWZ LRS-
Tro T ENE, RFTAnRL
— MEEOTRVVEREER A A EHE
OELIZEELTWAZ R LM
o,

EBI, AFVFNDA A EHEEE
WETHHNT, BED 1-7 U 1-3-
TFAL IFSY A KV A— R
WA AU TN ONTHEE LT, 18
LNt A A v A (sample B} 1.03 x 1073
Sem™ at 303K) ik, 1-F Y -3-=F A
VYA Zul FERHWTRED
A TR Uiz A 4 v &V (sample F;
5,35 x 10™ Sem? at 303K LV L@
AUREEER L, £2C -7 U0
3T F N, VY TN FAA— |
ZHWT BOH), ¢ CFBOH), = 1 : 2
DEMBECA A FNEERLZE A
(Sample H; 1. 98 x 107 Sem™ at 303 K) .
A A EEEITSBIHELE,

(2)
LiTFSAlithiumbis(trifluoromethylsul
fonyDamide] DFFAE iz BT T D
PHAERLUZRY =—1t 51eoC 23T
8.8x10°¢ Sem'l OA FAREFEEFTL,
1L4- P77y rntrs 72 onbifith
2R ) = — (5.4x106 Scm'1) &HEL
THEBICEWEER U, Zhid, v
P BWTIHEN oBIC I EBH A8
P32 o0EFFFRICHEBEREZML
TETHOHEIERRH Y, AR~
MAPLHEEH DI ) w7 AR
Lo ok EELLND, ZH
T4 A VR OEM L= R —I %
I& L= VET (Vogel-Fulcher-Tammann)
NEGA—F—BETLEZENL LR
Wi,

S, IhDOFEEITIT 3 RITRI
A A AGE N A DT EEEE R R
THZEZLY, PTaFd ARk 3
UF T 5L A ERROFIES, (2415
HEARGOREEZXDZ EBTRETH
LHEZBRZbBND, AR, B TEEE
REOMIMEEEHT T ARA X Vs
HEOEA A o EBELHLE R
OBEIZLORNAIMATHDL EEZ

b, EHICEBINICERI LW EE
T2,

5. ERRERTE
(WFFEfRR#E, Wrotadns R ONEHEETRE I
RNy

(HERERR3C) (B 3 1)

© BEME., WEHBA, FHEE.
Synthesis of Supramolecular Solid Polymer
Electrolytes via Self-Assembly  of
Diborylated Ionic Liquid, <Journal of Power
Sources, 195, 61826186, 2010, E ().

@ mERE, PHES, BB, BURE,
HREZERF. AB3.% . Enhanced Ionic
Conduction in Organoboron Ion QGels
Facilely Designed via Condensation of
Cellulose with Boric Acids in Ionic Liquids,
Polymer Journal 41, 437-441, 2009, &3

) .

@ e, AT, RELE, KEFiLsE,
Design and Evaluation of Imidazolium
Cation-based Ionic Liquids Having
Double-Armed Anions for Selective Cation
Conduction . Journal of Organometallic
Chemistry, 694, 1642-1645, 2009, &5 (),

[EaRR] GF 1
O BREE, MEBBEA, FHFE,
Synthesis of Solid Polymer Electrolytes via
Self-Assembly of Diborylated Ionic Liquid.
4% International Conference on Polymer
Batteries and Fuel Cells, 200948 E 3 H.,
HIREER SR ¥ —

6. BFEEHiE

(1) ProefREE

R #ofE (Matsumi Noriyoshi)
ATTEAE  RERAMREIER -
WeddZ

HoEEFES ; 40323745




