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Abstract: The unique properties of ionic liquid (IL) have attracted increasing interest due to their potential applications
in various areas. The high conductivity and strong magnetism are the critical issues to the microwave protection and
stealthy technology application of IL, so the recent progress of high conductive IL and strong magnetic ILs was re-
viewed and discussed in this paper. High conductive ILs were obtained by modulating the combinations of cation and
anion. Chloroaluminate ILs, polyammonium phosphate ILs, alkyl imidazolium hydrofluoric acid ILs were introduced as
high conductive ILs. In addition, ionic liquid gel was formed by adding IL into gel or polymer electrolyte, which also
has high conductivity. On the other hand, the magnetism of IL mainly came from the anion, thus the magnetic suscepti-
bility was close related to the properties of metal contained in the IL. Two kinds of ILs with strong magnetic suscepti-
bility were reviewed, one was the IL with magnetic metal anion and the other was the IL with lanthanide centered anion.
A series of magnetic fluids-based IL was also introduced in this paper.
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Figure 1. Structures of polyammonium phosphates ionic liquids '/

1. KRS GBS T Ris5mY

o SRR AR N R, R,
& H AT O TR RGN, R 4.85 cP
(25°C). IXFhiE LR R B AR —Rh R
PRI HA

2.2. SHESRNETRIERER

BB GV RS 8 TR AL, B
AAUE A, 24 faE. SRS, H
W OLREEI SR S A B SRR, Bk
I8N )k J2 5 R 0 R A S5 AT AR OK B v LA
MR, HHTTE R AL LAk & R T 3
WAL, A PRI, Akt il A N . (HR
TREEY R LR, WS T RH B, iR
FHE T FRAKNIEELFFIK. Ohno FF4RiE 1 H A
FE VR (A 2), JA A L KE(PEO) B BLai
AN AR RS 5 8 T SRR,
30°C W B FHUF R AT LLAE] 1| mSem ' (EHT. HF
FORIL, BT IAREE i T R AR w2 B Y PEO BEBLN
PPN SR S R N PR = DGR iR = S N ST
I B AL S4B EO S B L0 & B g in 3 »
TR 20075 5 TR W RV A i A A ST 5 £ 1] B v
BTSSR REREK. AIMITTTRY, T
PRBEE PN TEH L th RE (3 e A R, (R
REJIATRR,  BRUOATENLER AT 2 R PO B 3 A T P
T e AT SCHRIRIEAE B 1WA Hhoin A\ Bk
BrER A BITEAR B8 (IR EE VS Y S 1 mSeem ™' 1)
B

Lianos 55 LA R - BERE SIS & & TR g8k

Open Access



I P RS PERT 5T

N @ N (o) N @ N
Et/XV #CHz/ \CHZ% \/X_\E‘

PEO 490-(ImX),
/N @N N\@ N\
Et Xv CH |, X- CE

Cn(ImX)Z

Figure 2. Structure of molten salt matrices (X = Br, TFSI)""!

2. BT RIGREWRELH (X = Br, TFSD!™

TiO, H AW A RS, B PR ImAIE = T 1%
AEFISBEA TS TSR, 51058 E kT
0.37mS-cm ', FFF] 5.4%M bR

2003 4, Fukushima 7t Science /&K L EH
FABETR AN K 55 KRS B -V A a8 i ot B (B 7 ) TR
A RIAT T P B 0 %Ak R I T R R T
FARERRAN KA SRR (1) S5V B AT AR A o I PH S F-n
ML AHEAE R, SRR B R K I [ B I 5| 72
n TR, g s AT . i —2 R
RIS E B IR T B e R34 T IR A SR G it (] 3),
EERRANKE FIS INAMEIG 38 7 BBV 5h )25 L
AT H A ZSH SR, SINT 3.8 wt%RAEmRY)
K AE TR K 2 B VR H 3 R AE R N AT DL A
0.56 Sem o XFPRE AW CH N THE B THE.
LR ETIN AR/

3. BT RIFHIHIETR

S8 BRI UG 1+ 24, BTl
RGP RFAE EL 2 2004 A4 #%7F = 2. Hamaguchi
NG HCT 1T -3 L K e I 25 1 FH DY S A Bk
B R B & 1] -3 F SRR R e DY S ok
([obmim]FeCly, bmim = 1-butyl-3-methylimidazolium),
IR LA RE R IT AT T, AP [bmim]|FeCly & T
IR RELEML I A vh i3 T RIS 3 (K 4), IF H I HAE
o BF T 40.6 x 10 emug ' ", TEREPERLAE
W, LREA IR R T ER AR IR B T8 2R .
RO B B A R RE R B AR, R R T
B B8 T A O ME S o [bmim]FeCly M B8 T 14 5
IR EAAAN AL, BT B AR A I A
P, iR, BAHYRERRRE, AHERSE
S HEPHIFLRY, [bmim]FeCly B TIRAK IR RETE

Open Access

b

Figure 3. SWNTs-Tonic liquid gel"!
3. BERBRARE-BTRERR

hi 2y

Figure 4. Response of [bmim]FeCl, to the magnet '

4. [bmim]FeCl, BT 33 i 7 A m g

KIET B FHRgooR, RGN EE
HEAT R 1 45 5 IS e Re LR I R

S ZET, AT S s 2 —K A
B WL T REALES T, FCREVEAN B A R
AT AN F - Ac 2 k. bednidd, R S ik T
DAMEAL L | Iy S5 PR 5 il 3 HL R 20, AR BIE
FURVREAR (1 [, 3k m] DU I A I3 R 5 7= (1 ik
Siy; PILAFE Y Lewis BRI 7R fh A0 o S B 4540 2
SN, A B E A A g g S I T FRL WS R = AR A
AR, AV TR TE RSO ML R AN 53 1B 3 i 55
J7 AT HAR LS . 5 —J7Th, BT R R Ak
(R A3 PT DA SIZ B B — 20 23 (R VAR GV A L, T AN 31
ANIS I B SRR I /NI, T BT R [ RS 5
VSRR . I T B TR I S5 MR, AEAE
S AT S JE N B TR 2 2R R, ik
R R R a1 1)5 A 7 L g 2 R A s 1 UK 7
By OO R4 R SR BT [MCL]A AR - Dy
G IR B o T B IR B R SRIE T B B 4
B, HREA R AR S A e Re S BT B I It R 2
PIAHK o

Mudring 55K JE AL 77 A1 £ 7 G PE[Comim][FeCly]
BTUA, IR T I ES IR AEARIR N 1 b A
(Kl 5). bR B/ RE=E T, [Cymim][FeCly]=2& i
PEWUA, 40T 3.8 K AR, [Comim][FeCl /A 1ER
HA RS ERXT 4T BFIRHHER T, ST
RIS, FEREA R B8, fEE =) B
Wb, HHEALRZ e 4 40H(E 6)PL.

61



I P RS PERT 5T

Figure 5. [C,mim][FeCl,] magnetic ionic liquid "
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Figure 7. Response of [Csmim]s,[Dy(SCN)s_«(H,O);] to a neodym-
ium magnet""”
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