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Abstract : Holographic polymer dispersed ionic liquid (HPDIL) with transmission grating structures was
fabricated through holography, utilizing the homogeneous mixture composed of a photoinitibitor,
monomers and the ionic liquid (IL.) named 1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide.
The effects of IL. mass fraction on the system viscosity, photopolymerization kinetics, degree of phase
separation, optical properties and ionic conductivity of HPDIL were investigated systematically. With an
increase of the IL mass fraction from 0. 2 to 0. 6, the mixture viscosity increased from 6.9 mPa « s to 25. 3
mPa ¢ s. Upon exposure to 442 nm monochromic light with an intensity of 20 mW/cm? for 1 200 s, the
overall double-bond conversion of monomers decreased from 39% to 18% when increasing the IL mass
fraction from 0. 2 to 0. 6, primarily because of the increased viscosity. The diffraction efficiency of HPDIL
increased from 0 to 70.5% when increasing the Il mass fraction from 0.2 to 0.6, and then decreased to
55.0% when further increasing the IL. mass fraction to 0.7. The maximum refractive index modulation

was 12.3X107% with 0.6 of IL. mass fraction. The maximum degree of phase separation reached 38. 2%

s B #A:2018-05-12

HEETA:HRH AR R4 (51503045, 51773073, 51433002)

(R RAT 5044 3 (1991 53 TT P S 10-1: . BRSOt A B0 T %6 H0 47 7 5 A 975 A bR . E-mail minglini@outlook. com
BEEBKEAN AR, E-mail: hypeng@hust. edu. cn; fi#Z# 4K, E-mail ; xIxie@ hust. edu. cn



55 6 1] 44 37 5 < A2 B IR W 3108 1 WU oY ) A R g 541

when the mass fraction of IL was 0.5. The HPDIL was able to be applied as solid electrolyte with
anisotropic ionic conductivity. The ionic conductivity along the direction parallel to the gratings of HPDIL
could be 2. 7 times as much as that along the perpendicular direction when the mass fraction of IL. was 0. 6.

Key words: holography; photopolymer; ionic liquid; polymer electrolyte; anisotropic conductivity
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Table 1 Formulation of mixtures containing monomers., photoinitibitor and ionic liquid

No. m([BMIM]TF,N) /g m(EHA) /g m(NVP) /g m(6361-100) /g w([BMIM]TF;N)
1z 2.00 4.00 1.33 2.67 0.2
2% 3.00 3.50 1.17 2.33 0.3
3% 4.00 3.00 1. 00 2.00 0.4
4# 5.00 2.50 0.83 1.67 0.5
5% 6. 00 2.00 0.67 1.33 0.6
6= 7.00 1. 50 0.50 1. 00 0.7

m(KCD)=0.06 g; m(NPG)=0.13 g
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Fig.2 Heat flow (a), photopolymerization rate (b) and double-bond conversion (¢) versus irradiation time of mixtures with

different ionic liquid mass fractions; Viscosity of mixtures versus ionic liquid mass fraction (d)
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