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Influence of the Hydrophilic Property of Imidazole Ionic Liquids on Electro—Fluidic Display
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Abstract: Some ionic liquids ( ILs) were used to be the conductive liquids of electro—fluidic displays ( EFDs) . The
cationic ion of the ionic liquids is 1-Ethyl -3 —methylimidazolium while the anionic ions have varied hydrophilic
properties. Also—OH group is added to the cationic ion of EMIM BF, to increase the hydrophilic property of
ILs molecule further. The physical properties are compared including the temperature window and viscosity. More
importantly the influence of hydrophilic property of ILs on electrowetting curve dye extracting and aperture volt—
age of EFD were discussed in this study. The results indicate that the contact angle on fluoropolymer without voltage
of hydrophilic ILs is higher than the contact angle of hydrophobic ILs. On the other hand the dye extraction ability
of hydrophilic ILs is lower than hydrophobic ILs. As a consequence hydrophilic ILs is more suitable to be conduc—
tive liquid of EFD. Furthermore the switching results of EFD with one hydrophilic IL( EMIM DCA ) as con—

ductive liquid show good optoelectronic response properties.
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Table 1  Physical properties of ionic liquids
/(mSecm™) WA® A /(mNem™) /( mPass)
EMIM BF, 17.4 11 412 55 28.3
EMIM DCA 34.5 =21 104 47 16.9
EMIM  NTY, 9.1 =15 280 36 38.7
HEMIM BF, 4.5 -111 380 61 59.9
o > http: //www.ionicliquid.org/product/.
( 1) EMIM  NTY,
. 4 (36 mN/m); EMIM DCA
100 C (47 mN/m) ; EMIM BF,
EMIM  BF, 11 C HEMIM BF, 55.61 mN/m.
11 C 3
-15 C
EMIM  NTY, EMIM DCA
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Figure 2 Viscosity of ionic liquids with temperature 701
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( ) Figure 3 Contact angle on fluoropolymer surface of ionic liquids
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Table 2  Saturation voltage and contact angle of ionic liquids
IV IV /(°) /(°) /(%)
EMIM BF, -55 50 104 26 23
EMIM DCA =55 50 102 34 30
EMIM  NTY, -35 40 82 17 14
HEMIM BF, -60 55 108 25 32
2 3 (5V)
( EMIM BF, . EMIM DCA EMIM NTf, 35 ~
HEMIM BF, ) 50~60 V 40V 20V
3 ( EMIM  NTY,
) ( ) 5V 5V
5V 5V 3

EMIM  NTf, NTY,
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