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Effect of constituent ion in ionic liquids on photostability
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Photodegradation products of imidazolium ionic liquids by using 266nm laser irradiation are
reported. It is found that photodegradation products consist of several highly colored and colorless
products. The main photodegraded products are the imidazolium salt with butyl chain dissociated.
Photodegradation depends on anion. Photostability was found to increase in the order :
bis(trifluoromethanesulfonyl)imide (Tf2N)- > BFs+ > PFs". C-2 substitution to methyl group of ionic
liguids have a great effect to suppress the photo- degradation. Reaction mechanism is related to the
C-2 proton acidity and hydrogen bonding between cation and anion. These results indicate that for
photochemical reaction in imidazolium ionic liquids by using UV light source should be noted and
the deactivation caused by the photolysis of ionic liquids should be considered.
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Fig. 1 Chemical structure and abbreviation of ionic

liquids.
NMR
[bmim][PFs] : 0.92ppm (t, -CH2CH3s) 1.30ppm
(m,-CH2CH3), 1.79ppm (m, N-CH2CH2CH:
-CHg) 3.80ppm (s, N-CHs) 4.10ppm  (t,
-NCH2CH2CH2CHz) 7.34ppm (dd, C-H) 8.36ppm (s,
C-H)

[bmim][BF4] : 0.93ppm (t, -CH2CH3) 1.31ppm (m,

-CH2CH3) 1.77ppm  (m,  N-CH2CH2CH:
CHs) 3.82ppm (s, N-CHsa) 4.12ppm (t,
-NCH2CH2CH2CHzs) 7.38ppm (dd, C-H) 8.64ppm (s,
C-H)

[obmim][Tf2N] : .0.92ppm (t, -CH2CH3s) 1.32ppm
(m, -CH2CHp3) 1.79ppm (m, N-CH2CH2CH:
-CHs) 3.80ppm ((s, N-CHs) 4.12ppm (t,
-NCH2CH2CH2CH3) 7.35ppm (dd, C-H) 8.37ppm (s,
C-H)

[bdmim][PFe] : 1.86ppm (t, CH2CH2) 2.27ppm (m,
CH2CH5) 2.67ppm (m, N-CH2CH2CH2-
CHs) 3.43ppm (s, N-CH3) 4.63ppm (s, N-CHs)
4.96ppm (t, NCH2CH2CH>CH3) 8.17ppm (dd C-H)

[bdmim][BF4] : 1.81ppm (t, CH2CH2) 2.24ppm (m,

CH2CHs) 2.58ppm (m, N-CH2CH2CH:2
-CHs) 3.43ppm (s, N-CHz) 4.57ppm (s, N-CHs3)
4.94ppm (t, NCH2CH2CH2CH3s) 8.17ppm (dd C-H)
[bdmim][Tf2N] : 1.88ppm (t, CH2CH2) 2.31ppm
(m, CH2CHpg) 2.70ppm (m, N-CH2CH:CH:
-CHs) 3.42ppm (s, N-CHs) 4.65ppm (s, N-CHs)
4.96ppm (t, NCH2CH2CH2CHs) 8.15ppm (dd C-H)

Nd:YAG laser (Spctra-Physics INC) 4 (266nm
1.8mJ / pulse 10Hz) 180
( Shimadzu. UV-2550) 1H-NMR JEOL
JNM-ECA600
1064nm Nd:YAG
FT-Raman ( JASCO RFT-600)
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Fig. 2 UV-visible absorption spectra of [bmim][PF¢]
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[omim][PFe]-[mim][PFs] 1016cm-1
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3.64ppm (s,
N-CHs) 6.98ppm (d, C-H) 7.49ppm (d, C-H)
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250-400nm anion anion
S A N < )
: N N —>» N NH+H X
[bmim][PFe] @/ " @ N
[odmim][PFe] [bdmim][BF4]
1H-NMR Fig. 4 Photodegradation of ionic liquids.
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Fig. 3 Raman spectra of [bmim][PFs] (a)
[omim][PFe], (b) [bmim][PFs] uv 4
irradiation, (c) 28.5wt%[mim][PFs].
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