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High magnetic response of carbon nanotube composite with magnetic ionic liquid
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We produced nanocarbon (i.e. carbon nanotube and activated carbon fibers)
composites with magnetic ionic liquid of 1-ethyl-3-methylimidazolium tetrachloroferrate. The composites
show magnetic response even for magnetic fields of a neodymium magnet. The temperature dependence of
magnetic susceptibility of the composites are different from that of the bulk ionic liquid: magnetic
phase transition from paramagnetism to antiferromagnetism does not observed at 3.8 K. We applied hybrid
reverse Monte Carlo (HRMC) simulation to confined magnetic ionic liquid system for the detailed
structural analysis. Anomalous accumulation of tetrachloroferrate anion into the nearest coordination
shell surrounding anion in carbon nanopore was observed, implying the unique magnetic behaviors.



SEDTBE-

(Bmim[FeCl1,])

o ol 8

1 Bmim[FeCl,]

WAV RIEER
TR R

<offizn

SQUID
SPring-8 X
@
1- -3-
(Emim[FeCL,])
3 Emim[FeCl,] 291K
3.8 K
3.8K
(
)
Emim[FeCl,]
0.003 : : : :
0.003 —
0.002 | Gz, -1
0.001_/\
0.001 | 0 TR R— e
- 5 10 15 20
;b In bulk
E 0 1 ! ! 1
%)
~ 0.0003 , ; . .
=
0.0002
0.0001
0 1 L ! 1
0 20 40 60 80 100
T/K
3

Emim[FeCl,]



w A10(w =
0.86 nm) A20(w =1.1 nm)
1mol
« ® A0
A20 3.8 K
6 =1 3.8 K
A10 A20
T\(3.8 K)
16 :
[ ! ACF-A205%
14 | B#BH = 1000 Oe
-
2 12 ‘ : —bulk
S [ ; ! —4=10
E o1 \ ! —$=075
2 » \ ! —$=050
< o8l \ ! )= 0.25
& r I
06 [ '
: |
04
0 2 4 6 8 10
T(K)
16 ;
: ; ACF-A10%
14 | | WiBH = 1000 Oe
|
o 121 !
g £ |
9 1
£ :
e I \
L o8t N\
c F
06 [
o4 [
L
4 A20 A10 Emim[FeCl,]
©)

@

hybrid reverse Monte Carlo(HRMC)
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