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Studying of the Basicity of lonic Liquids by Potentiometric Titration
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(School of Chemistry and Chemical Engineering, State Key Laboratory of Pulp & Paper Engineering,
South China University of Technology, Guangzhou 510640)

Chen, Xuewei Song, Hongbing Chen, Peng Wang, Furong

Abstract Design, synthesis and application of basic ionic liquids have attracted much extensive interest in
recent years. The determination of the basic strength is of crucial significance for the utilization of basic
ionic liquids. However, studies on the basicity characterization were rarely reported for basic ionic liquids to
the best of our knowledge. In this paper, the acid-dissociation constant pKj, values of a series of basic ionic
liquids synthesized were determined by potentiometric titration method. Then, the basicity of these ionic lig-
uids was characterized by comparison of their pKj, values. Finally, the relationship between the basicity and
structure of these ionic liquids was discussed. The results show that the basicity of carboxylate ionic liquids
is determined mainly by their anions, whereas the different cation is able to have its basicity finely tuned.
The results also show that the basicity of amino-functionalized imidazolium ionic liquid is weaker than that

of triethylamine due to the strong electron withdrawing effect of the positively charged imidazolium ring.
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1: X=HCOO; 2: X=Ac; 3: X=Pro; 4~7: Y=Ac
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FEZHE 1- ] 3E-3- FF KL BK 8 ([Bmim]HCOO, 1): 'H
NMR (DMSO, 400 MHz) 6: 0.86 (t, J=7.2 Hz, 3H),
1.18~1.26 (m, 2H), 1.70~1.78 (m, 2H), 3.85 (s, 3H),
4.17 (t, J=7.2 Hz, 3H), 7.76 (s, 1H), 7.83 (s, 1H), 8.57 (s,
1H), 9.50 (s, 1H).

LRI 1-1 FE-3- A FLBK s ([Bmim]Ac, 2): '"H NMR
(DMSO, 400 MHz) §: 0.87 (t, J=7.2 Hz, 3H), 1.18~1.26
(m, 2H), 1.53 (s, 3H), 1.70~1.78 (m, 2H), 3.84 (s, 3H),
4.16 (t, J=7.2 Hz, 2H), 7.74 (d, J=1.6 Hz, 1H), 7.81 (d,
J=1.6 Hz, 1H), 9.71 (s, 1H).

MR R 1-1 F-3- F 5Lk M ([Bmim]Pro, 3): 'H
NMR (DMSO, 400 MHz) 6: 0.85 (t, J=7.2 Hz, 3H),
1.17~1.25 (m, 2H), 1.37 (br s, 1H), 1.45 (br s, 1H), 1.57
(br, 1H), 1.66~1.78 (m, 3H), 2.87 (br, 1H), 3.01 (br s,
1H), 3.12 (s, 1H), 3.60 (s, 1H), 3.83 (s, 3H), 4.14 (t, J=7.2
Hz, 2H), 7.71 (s, 1H), 7.79 (s, 1H), 9.54 (s, 1H).

LFRIR 1- 7 3-2,3- - FHFLDKI([Bmmim]Ac, 4): 'H



772 %

Eibd Vol. 70, 2012

NMR (DMSO, 400 MHz) d: 0.90 (t, J=7.6 Hz, 3H),
1.23~1.32 (m, 2H), 1.53 (s, 3H), 1.64~1.72 (m, 2H),
2.59 (s, 3H), 3.77 (s, 3H), 4.13 (t, J=7.2 Hz, 2H), 7.73 (d,
J=2.0 Hz, 1H), 7.74 (d, J=2.0 Hz, 1H).

LIEHDY T 347 ([TBA]Ac, 5): 'H NMR (DMSO,
400 MHz) 6: 0.93 (t, J=7.2 Hz, 12H), 1.27~1.33 (m,
8H), 1.49 (s, 3H), 1.53~1.59 (m, 8H), 3.15 (t, J=6.8 Hz,
8H).

SR R B TAA(6, 7): ¥ 0.03 mol U FIE
W BRI 15 mL HEEH, SR 0.03 mol LR, 40
TR 4 h, BT RRZER, 152 H Az
r=H).

LR ER R i ([Eola]Ac, 6): 'TH NMR (DMSO, 400
MHz) 6: 1.69 (s, 3H), 2.73 (t, J=5.6 Hz, 6H), 3.50 (t, J=
5.6 Hz, 2H), 7.22 (br s, 4H).

Y FH LT 21 3 ([TMGJAc, 7): 'H NMR (DMSO,
400 MHz) 6: 1.61 (s, 3H), 2.83 (s, 12H), 8.83 (s, 2H).

&L D) REAG B TU4(8): K 0.03 mol N,N-— LHE4
LIETRER M 25 mL ZM5H, A 0.033 mol 1-F
SEMKMe, ZHTHE S 80 C/RV 48 h, BRI, Tl
kvt =k, 192 A A ISR . T RER R
Je, SIS NaOH H B A, AR5 1k kR 2
£, FTNER AR bR SR, HIGE CRkYE 3 &, iUk
Ja B 25 2 h, AR CES HAR =) 8.

A 1-(NN-— L FE ) £ 3 -3- F Lk e &6 12 46
([Deaemim]CIsHCI, 8+HCI): '"H NMR (DMSO, 400 MHz),
J9: 1.23 (t, J=7.2 Hz, 6H), 2.45~2.53 (m, 4H), 3.76 (t, J=
6.4 Hz, 2H), 3.86 (s, 3H), 4.70 (t, J=6.4 Hz, 2H), 7.74 (s,
1H), 7.96 (s, 1H), 9.41 (s, 1H), 11.43 (s, 1H).
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Table 1 Titration results of basic ionic liquids

Entry Tonic liquids pKs Vo/mL
1 [Bmim]HCOO 10.52 24.70
2 [Bmim]Ac 9.53 24.55
3 [Bmim]Pro 3.37 25.20
4 [Bmmim]Ac 9.44 25.30
5 [TBA]Ac 9.47 26.19
6 [Eola]Ac 9.67 24.20
7 [TMG]Ac 9.61 24.85
8 [Deaemim]Cl 6.89 27.00
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Figure 1 Titration curves of basic ionic liquids and their derivative curves
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i, oAk, 2B AT SRS (3R 1, Entries 6, 7)
55 T AR BB AR B 58 (3R 1, Entries 2, 4, 5).
It B A RSB B - B R i i P A, A VB 2 B R
IRIGHEPEREGR(E 1, Entries 6, 7). K11, X— &5 LR
RS TR pKy (EAE 9.44~9.67 2 18], gt w41 Ky
[Eola]Ac < [TMGJAc < [Bmim]Ac < [TBAJAc <
[Bmmim]Ac. [FH, B LEE pKy {H, LR A
IBE SRS (3% 1, Entries 2, 4~7)55 T LR SLH RN
%(9.24).
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