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Nanoparticles in an Ionic Liquid

£ ZF e PR, sHE BE
Ryohei Ishige®, Yohei Nakanishi®, Yoshinobu Tsujii”

CHUR LIRS, T
“Tokyo Institute of Technology, "Kyoto University

FHZA A NRY ~—T T EE@EECT T 7 b LT2RIEK 130 nm O 2 U ek 1-(B Ak 1)
& A A UARIKDIREE, Fx OFEREED 75/25Wt%) T BV CERE 2 TERL L, EATE 7B
BRI L DR ETEREBIZE ) DD TRRIF R W DS GBS TS Z E 2 R L7z, Z O
NS TR— T RYRELER O FEREMEE L L CEWERRZ /R T2 EREFES N, E OMRERBLUC I G
T DHIEI R D72, AT TIE, M X BREBELIE(USAXSIZ L 0, Z OFERBENTIC
B OBFEEL ERHMET 22 L 2B E L.

F—U—FK: BEBER)~—TT, HAEMWRA, 400K, BB,
INAR—F R Fv7 I A FogBih, KNV X RREELEE

TR LB :

T2 A A MR+ PIOEMM-TESI(CH,=C(CH3)-COO(CH,),N (C,Hs),CH; N (CF3S0,), %€ / ~—
CFTAES TV EEBEICRE AT T T N LR~ —T T N5 U AR TR 130 nm)
1 3A A 71 DEME-TFSI(N(C,H;),CH3(CH,),OCH; N (CF580,),) & ¥—IRA L, #4252 LN AL
SNTND. ZORITET ORB B a4 RRPERT DR ERRY, A A RIS DY 25 wi%
IZB W TIIRRFELS I 2 HERE L D DERIEZ TR T 2 S BN > T2 Ch 5. BEIZ Z OFEARRET A
N—TREEEY T U LA F U EBMOBEIRERER S UCTANHEREET 2 2 ENFEESh T\ 5D, #
RERBLOHEY, BAMK O T 2B S, TORBICERESND T/ A— M AT —1 DA F
R, ELCT T U A EERE O AEER THL EBEZ NS, 5T, ZOEERBEDH
HRER, ROZFORBEEZE LSBT Z ENEETHSH. AT TRIFBICHAARY ~—7
T VRIS WD, HHARERIZERL Lo fE G, 72405 rhep(random hexagonal close packing)i# e
NTHEENDD, FEERICITEETE T-BAMEE(SEMIC X 2 BEBH I O£ mBIERIC L AR 723 fec
BAZIEH L TWD ZENRHENTWS. Zoik, feo HIEDSR, T72bbERREESIZ thep 1
ENFET DG A CEMET A2 BENET D, £, A T URIESRBEORIZEB W TIE, SEM
BIEZBENRIHETH D LW I EN D 7=, 2T, HEBEEIZEIKS T, BEIERBENEORSEZ
FERR O IENREERNCAENT T D 2 B S LT, MM X BREGELIUSAXS)HIE % i L 7=

FER
B SR EH T 1T, B 145+5 nm(SAXS FREE 7' 10 7 7 A LD g WUZHN 5 BEROEER - Flg) L v
FEA L 72) D U IR ORI, BFEE 8 M= 27800, 53 #E M/M= 1.08 O
P(DEMM-TFSI)(Fig.1a) % [ &1k L 7= AWK (25 7 N 0.15 chainsnm®, i 5 AR 34%) &
DEME-TFSI(Fig.1b) % ¥—{& & U7 [EA B N2 O 7= AR DRV —#osEHC B L TiE, = b
7 BRI B OWTRRECIIE L72). BRI AR /A A ik % 60 wth e A3 57 &
k= b U WRIR & BFnZ8 5 T CF% v A M, 90°C T—HREZEAEL A 35 2 L TIRIL-. o
AR U, i EEE 7 m(Through 7)), & OFRME VAT AI(Edge J7mD7 6 X ARG UIEHHG: 4 15
7o BRI VTR O AR B LTH 100 s & L, FEHFHEIE X SO0 2 wockites
PILATUS IZ88): L7=. M L7 X BROME1T 0.6888 A, o FTETO X #E— LA XI3HEE

— 100 —



100 pumx300 um TH Y, 27 —7 UABHEZ L VIIE L7e ) A 7 RKlE 42,629 mm Th-o7-.

‘)]
(4

. s .’%}%.
AN

¢
#f{.#‘?.ﬁo?.

Fig.1. Chemical structure of polymer brush, PIMEMM-TFSI), and ionic liquid, DEMA TFSI. Schematic
representation for the composite of spherical silica nano-particles grafted with the polymer-brush and the
ionic liquid is shown.
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Fig.2. USAXS patterns taken with x-ray beam parallel to the film surface (through view, left side) and
perpendicular to the film surface (edge view, right side) for the composite film of the polymer brush
afforded Si particle (75 wt%) and the ionic liquid (25 wt%). In the edge view, Miller indices, (hkl), are
inset.
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Fig.3. Expected diffraction positions for fcc crystal where 111 plane is aligned parallel to the film surface and the
crystallites are rotated around 111 direction. Herein, x-y plane is parallel to the film surface plane and
z-axis is perpendicular to the surface. Miller indices, (hkl), are inset in the graphs.
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