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Fig. 2 FT-IR spectra of ionic liquids
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(s,3H), 4.22 (m, 2H), 7.45 (m, 2H), 8.74 (s,
1H); [MSIM ][ HSO, ]: '"H NMR (400MHz, D,0):8=
2.25(m, 2H), 2.85 (q, 2H), 3.82 (s, 3H), 4.29 (q,
2H), 7.37 (s, 1H), 7.45 (s, 1H), 8.69 (s, 1H);
[DSIM] [ HSO, ]: '"H NMR (400MHz, D,0):5 =38. 89
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NMR (400MHz, D,0): §=1.80 (s, 1H), 2.22 (q,
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Fig. 3 UV-vis Absorption spectra of 4-Nitraniline in

four types of ionic liquids
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Table 1 Calculation of the Hammett Function H, of

4-Nitraniline in four types of ionic liquids

Tonic liquids A [1]/% [IH" /% H,

- 1.023 100 0 -
[BMIM][HSO,] 0.766 74.9 25.1 1.46
[MSIM][HSO,] 0.628 61.4 38.6  1.19
[DSIM][HSO,] 0.542 53.0 47 1.04

[DPSIM][HSO,], 0.422 41.3 58.7 0.8
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Table 2 Comparison of catalytic performance among four types of ionic liquids

Yield of Bisphenol Fisomer distribution/%
Catalyst _— — —
Bisphenol F/% 4,4’ -isomer 2,4’ -isomer 2,2’ -isomer
[ BMIM ] [ HSO, ] 72.7 40.7 47.1 12.2
[ MSIM ] [ HSO, ] 83.3 42.1 42.9 15.0
[ DSIM ] [ HSO, ] 90.6 41.8 43.4 14.8
[DPSIM ][ HSO, ], 94.1 42.7 42.8 14.5
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KW FFIEBBE 15 ~ 60 min P, XUEY F I35 1
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Fig. 4 Effect of reaction time on yield of bisphenol F
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Fig. 5 Effect of reaction temperature on yield of bisphenol F
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Fig. 6 Effect of concentration of ionic liquid catalyst

on yield of bisphenol F
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Fig. 7 Effect of molar ratio of phenol to formaldehyde
on yield of bisphenol F
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Fig. 8 The possible reaction mechanism for formation bisphenol F
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Fig. 9 Recycling-uses of ionic liquid
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Fig. 10 Comparison of corrosion of ionic liquid with H,PO,
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Table 3 Comparison of corrosion rate of ionic liquid with H,PO,

Corrosion rate/( (g + m™ + h)

Temperature/C 100% 30% 85% 30%
[DPSIM][HSO,],  [DPSIM][HSO,], H,PO, H,PO,
25 0.048 0.002 0.32 0.28
60 0.074 0.009 0.75 0.32
90 0.103 0.017 1.43 0.87
4 2 PRAELCAR T . HRE S OO F S H 2 B B 1Y

HA Bronsted FRIEI AT D) REAL RS 25 11

MEALTE PR, e DU 73 M [ DPSIM ] [ HSO, ],
it PEf A2V ] 60 min | SR EE 90 °C |
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Synthesis of Bispheol F Catalyzed by Sulfonic Acid-functionalized
Dicationic Imidazolium Ionic Liquids

HE Zhi-cheng, WU Zhi-min, LI Yong-fei, WANG Qing, PAN Lang-sheng, LIU Yue-jin
(College of Chemical Engineering, Xiangtan University ,Xiangtan 411105, China)

Abstract; Four types of sulfonic acid-functionalized Brgnsted acidic ionic liquids were synthesized. The structure-
catalytic performances of these ionic liquids for the synthesis of bisphenol F by condensation of phenol and formalde-
hyde were investigated. It was found that the [ DPSIM ] [ HSO, ], showed the excellent catalytic performance com-
pared to other ionic liquids and the reaction mechanism was proposed. Then the effects of reaction time, reaction
temperature , concentration of ionic liquid and molar ratio of phenol to formaldehyde on the yield of bisphenol F with
[ DPSIM ] [ HSO, ], as catalyst were also studied. Under the optimal conditions of reaction time 60 min, reaction
temperature 90 °C , mass concentration of ionic liquid catalyst 6. 8% and phenol/formaldehyde ratio 30 : 1, the
[ DPSIM ][ HSO, ], catalyst gave the best yield of bisphenol F of 94. 1% . The [ DPSIM ][ HSO, ], catalyst was also
founded to have good reusability and low equipment corrosion. This approach is considered of great potential appli-
cation in production of bisphenol F.

Key words: sulfonic acid-functionalized; dicationic imidazolium; ionic liquid; catalyst; phenol; bisphenol F
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