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Abstract :

In recent years, ionic liquids (ILs) have attracted considerable attention as excellent lubricants in high-
vacuum environments, such as semiconductor manufacturing systems and space. ILs are room-temperature
melting salt consisting of anions and cations and have non-volatility, high thermal stability, and high ion
conductivity. In addition, the dispersion of various material particles into IL.s can improve tribological
properties and give new functions. However, dispersing particles into ILs with surfactants is troublesome
because of the limited availability of suitable surfactants. Direct particle production by sputtering requires no
surfactants but could cause damage to ILs with high voltage. In this study, we proposed a novel method for
direct particle production in ILs by photopolymerization. The proposed method can simply produce organic
nano-micro particles in ILs by radical polymerization using light irradiation to ILs mixed with monomer in
advance. We selected N, N-Diethyl-N-methyl-N-(2-methoxyethyl)ammonium bis(trifluoromethane-sulfonyl) imide
as dispersion medium ILs and tried to copolymerize two monomers (1, 6-Bis(acryloyloxy)-2, 2, 3, 3, 4, 4, 5,
5-octafluorohexane and 1H, 1H, 2H-Hepta-decafluoro- 1-decene) by this method. Observing the ILs applying
this method with an optics microscope, we found milky white polymer particles. Furthermore, 100 nm-order
particles were observed with Scanning Electron Microscope (SEM). In addition, we conducted the ball-on-disk
tribological test and compared the tribological properties between ILs and ILs + polymer particles. As a result,

we found that the proposed method’s polymer particle dispersion into ILs can improve tribological properties.

— 191 —



1. EL®IC

AR, PREARELED 2T 0 v 209 4 £ O BAERBEAEEA L LT, A4 VikrEE S h
TV, AFVIERIET =4 v e A F A v oA FERBETH O, HEROMENH & ik U Tk
D TEN BRI, BVRENE, A MRENAEAT S, 51 —EDA F VIKIZED T4
AoV R ENZEDERL TS, 4 4 VIRERITIREOHT LOIEIKRTH 5 Z &2 5 15 4y
BUEE L TOMBIED T VO AL B >TOEWY, h—KVF /) Fa2-TR&E/F/ - <A
TR A S R B 2 & TR RO R E OB L WRHEO G EE T H B & i X
NTHH, A4 VIRENORFHRINEEPEZDDDH S.

A F VRIS T & & ¢ B e UC /A 4 VR L 2= R 217 5 k] [4 4
VIRRICEEEZ Sy 2 ) VBB AET oS, B IR EE A A L A O OR &l
ALSHBHT X 2 BN D B A, SRELMEA & VIRIRICE U 7= Riis vl & B4 2 0 KT
Y, BHEZZ S &) U ZIEIBOEBIEIC K > T A ViRKEROBE #mE L, AL TL
FOZEHNMELE LS.

Z ZOAMZETIEA 4 VIRIRICEIEE / v — & AN, FREEEOXA WYY 2 2 L TERERAKIE
AEIL, R —RTEA 4 VIREPICEESRT 2 FEAIRET 5. KFETEA F vikikdh
IZRY) v —RTOILE %52 E /v —BXUESRKIDHEAZRAL, 144 VRIS E ok
EOXEMOTHER X R Z 72T THEA» DA X VIEEND & X — D h 75 K < — ki 75384
F Uitk EBYETE S, ZZTIEET A THRICK AR EhEa R ) v —RTOiMliZTH5 L & 3
IR EA & VIRIRD + 74 R a Y —MEREHIG £ 175 Z & TIWAIE L COMmEHL 235
ZLxaHWET 3.

2. RYT—HFERE
21 FERT M F &

AW TII T EUED 4 F vtk & U CHIBRR SO EE LB E 2 /357 v E= o 484 %
Vefk N, N-Diethyl-N-methyl-N-(2-methoxyethyl) ammonium bis (trifluoromethane-sulfonyl) imide
(DEME|TFSI], BIs{tapsl) 2385 L7z, £1UIZ[DEME|TFSIOPYE K OREE % 1§

1 N334 Vo

Product name N,N-Diethyl-N-methyl-N-
(2-methoxyethyl) Ammonium bis(trifluoromethane-
sulufonyl) imide

Molecular weight 426.4

Density 1.41 g/mL (at 24°C)

Viscosity 0.120 Pa- s (at 24°C)

Conductivity 0.262 S/m
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The mixture in (a)
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(a) Optic microscope image (b) SEM image
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Normal load 45N

Stroke 10 mm

Sliding speed 3140 mm/min

Test time 30 minutes
Temperature 25 °C (Room temperature)
Lubricant 30 ul
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