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Oligomerization of isobutene catalyzed by
combined proton acidic ionic liquids
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Shanghai 200237, China; 2 CAS Key Laboratory of Green Process and Engineering ,State Key Laboratory of
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Abstract Two proton acidic imidazolium-based ionic liquids ( ILs ) of 1-( 4-sulfobutyl )-3-
methylimidazolium trifluoromethanesulfonate ([ NNS ] [ CF;SO; ]) and 1-( 4-sulfobutyl )-3-
methylimidazolium hydrosulfate ([ NNS ] [ HSO, ]), were synthesized and applied in the
oligomerization of isobutene. Some important parameters, including the types of ionic liquids,
amount of catalysts, the reaction temperature, the reaction time, molar ratios of two ILs, stirring
method and speeds, were screened. The optimized reaction conditions were determined as follows, 5
mmol of catalyst, 100 C, 3 h, and molar ratio of 1:1 for the two ILs. Under these conditions, the

catalytic activity of the complexed ILs reached the highest with conversion rate of 84% for isobutene
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and selectivity of 77% for C;~. The complex ILs could be recycled six times without obvious loss of

catalytic activities, and conversion rate of isobutene remained 70% with above 90% selectivity of

Cq; . The reaction was monitored on NMR and the formation process was further determined.
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Fig.1 Oligomers’ structures determined by GC-MS spectra
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Fig.2 Mass spectra of main products in

oligomerization of isobutene

x1 BRTHFTREFYABEESH
Table 1 Composition analysis of products

in oligomerization of isobutene

P55 A EtE/min Gy FIEAALIEE /% WAL/ %

1 1.316 C,” 97 4.93
2 2.323 Cy” 97 18.99
3 2.446 Cy” 97 11.13
4 6.513 Cp” 9 18.51
5 6. 689 Cp” 97 26.21
6 6.983 Cp™ 93 3.27
7 7.064 Cp” 93 6.02
8 7.515 Cp” 9] 5.02
9 11. 468 Cio™ 90 2.72
10 11. 659 Cio™ 89 2.07
11 11.814 Cio™ 90 1.14
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BERY M

SR B R B AR AL T TR SRR R
o7 ()38 L4 4, WF 9T [ NNS ] [ CF,S0, ] [ NNS ]
[HSO, ] 7EAS [R) 52 I it B A A 500 3 LA S AN [
SN B 25 AT, X6 S5 T 0 55 3R s oL i P i
W RS BAR WL 2,
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Table 2 Effects of catalyst type and reaction

conditions on catalytic activity

Amount/ Conv. / Sel. /%
Entry Cat. T/C t/h B —

mmol % Cg~ G Cyg
1 [NNS][CF;80,] 5 000 3 91 6 35 3
2 [NNS][HSO,] 5 100 3 23 86 14 0
3 [NNS][CF;80,] 0.7 100 5 53 80 20 0
4 [NNS][CF,804] 5 100 5 9% 75 23 2
5 [ NNS][CF,80,] 10 100 5 9 76 23 1
6 [NNS][CF,;80,] 10 80 5 39 71 21 2

# 2 Entry 1 1 Entry 2 TE A0 [R] 52 v % 1
T, %F e #F 55 [ NNS] [ CF,S0, ] A1 [ NNS]
[ HSO, ] BiRh 2 N [ BA 2 45 ¥4 500 10 o 1 R vk
IR S B IR S T 5 SR RN s, 4
RS F 450 50 [ CF,S0, ] 8 F ik A
[NNS][CF,S0,] 45 @it & Rk
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C,, " MR R 35% , B8 i DO 2R 7= ) 1 5 5 14 L
3% ;MM 4 T B B 25 F 55T [ HSO, 1719 [ NNS]
[HSO,] B F R H THEAL 5 T M i 55 2 &
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VAL RAUA 23% ,(H C,~ BYE R A5 2 0 2 42
1o, ik 86% , oA = R Wy MU 14%
H A B S R R A IS
HE— 25 R BT R M T WK [ NNS]
[ CF,S0, ] 7E5 T #5558 B i rh 38 B0 H 00 7 ) e
feid M, MR M= & [NNS][HSO,] ST
95 55 BRI R E AE  R
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RIS T 0 55 5 B, A A Ak 770 19 il
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I, S5 T e AL R 53% R T 2 94% | 35
15 Cy " RUTEREE /IR BEAR 2 75% 5 Ak
AREEREINZE 10 mmol , 7 T M AL R AL A K,
K 96% ,IRAG =W Cy~ BEFETE R 76% ,C, " HEFE
PR 23% , C " HEREPEAN 1% , L, 8  FR
PEB T [ NNS][ CF,S0, ] MIfRAEEE /R & R
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FEE] 75% , =F =) C,, " WBERE T R 35% F
£ 23% ,HEME R TAAHT 5 T 0 T2 1R
P B TR B 1 5 ) LA, 212 T R O 4 o
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Fig.3 Effect of the molar ratio of [ NNS][ CF;SO;] to[ NNS]
[HSO,] on the catalytic activity
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[NNS][HSO,] using low speed stirrer
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