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Abstract
In this study, ionic liquids have been employed as a green catalyst in the alkylation of isobutane with 2-butene. One of acid

ionic liquids, 1-octyl-3-methylimidazolium-bromide-aluminum chloride, was used in the reaction. Effects of the liquid hourly
space velocity (LHSV), reaction temperature and composition of ionic liquids on the reaction performance were investigated in
order to optimize reaction conditions. Under identical reaction conditions, the optimum reaction temperature was 80 C and the
ionic liquid with the anion composition of 0.56 showed an excellent reaction activity. Moreover, a correlation model was devel-
oped with a statistical approach to predict the product yields.
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Figure 1. Yield of products as a function of LHSV. Reaction was
performed at 80 C and anion composition of ionic liquid was 0.56.
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Figure 2. Yield of C8 products as a function of LHSV. Reaction was
performed at 80 C and anion composition of ionic liquid was 0.56.
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Figure 3. Yield of products as a function of reaction temperature.

Reaction was performed over LHSV 60 h' and anion composition of

ionic liquid was 0.56.
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Figure 4. Yield of C8 products as a function of reaction temperature.
Reaction was performed over LHSV 60 h” and anion composition of
ionic liquid was 0.56.
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Figure 5. Yield of products as a function of anion composition.
Reaction was performed at 80 C and over LHSV 60 n'.
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Figure 6. Yield of C8 products as a function of anion composition.
Reaction was performed at 80 C and over LHSV 60 n'.
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Table 1. Coefficients and Calculation Error of the Comelation Model
Coefficient C5~C7 C8 C9+ TMPs DMHs
a -215.312 -1045.530 61.4329 -305.203 -355.869
b 3.4142 3.4428 1.1662 24112 1.1188
c 0.0049 -0.0050 -0.0016 -0.0035 -0.0016
d -0.1257 -0.0807 -0.0322 -0.0684 -0.0084
e 13.57 x 10° 7.03 x 107 334 x 107 6.85 x 107 021 x 107
f 1720.780 1486.150 -1143.860 572.314 517.231
g 1981.630 -1061.250 1205.370 782.860 -383.544
Error (%) 1.75 3.02 498 2.71 424
=a+bT+cT*+dv+el + fr+ gz’ ) References

NSO i 7 ) SES PlEhl i SR v o
AL T3 xE ol A2 %O]L 5
a, b ¢ d e f g 27 AAdE &

& 3] (Minitap 17 JE:L%J /\}%)—% Old‘lo}o Table loﬂ Xﬂ/\]

gt kel ol AHASFE Ttk ol Fdl whexddel| wE

Cs~Cs, Cs, Co', TMPs 2! DMHs°l FEE AT F Atk iR

o AAdE FEol Uist AF e 5% vnte]a, 53] = AdE
TMPs®] 7% 3% m|THe] a5 H3ith
4. 4 =

ol MAF o] g3t o] e Aol WS Thfet Wk

oA FaEIT) ol AAE 7)1E] Falist AR ZlE oA

g A48l 7lsAdo] =2 FHE UHO]E} E}‘*KP o]/ °“iﬂ 5 *J%

L2

w2 e 5 gl
chorde’s A8k WSLie] A9 o 80 Tl A2 AR
FEE ERGIE. ER oleAlAl Fole 249 A% Foled
B ESFE SR MSBYL RAT AW o) AA2 &
Y BARZ Q5] BEE ol Al A WL,
ole 2ol HE Fo YT FEE oI5
Eﬂ/ﬂoﬂ _Ltﬂ—glo-] 9= 77Hv4 /\]—;ﬂ_
Aol ARSI, AS0LE olgsief 3
@ Atole] eapasl sy vldolgih

o] Qi
glzuink

A7) Agow

Aestslr|eisa oy 8%

SY=ts),

, Hl263 H3%E, 2015

1.

10.

11.

13.

L. F. Albright, Alkylations Industrial. In: 1. T. Horvath (eds.),
Encyclopedia of Catalysis, 1, 191-201, John Wiley and Sons, New
York (2003).

. A. Corma and A. Martinez, Chemistry, catalysts, and processes for

isoparaffin-olefin alkylation: actual situation and future trends,
Catal. Rev. Sci. Eng., 35, 484-570 (1993).

W. R. Hartley, A. J. Englande Jr, and D. J. Harrington, Health risk
assessment of groundwater contaminated with methyl tertiary butyl
ether (MTBE), Water Sci. Technol., 39, 305-310 (1999).

N. Y. Kado, P. A. Kuzmicky, G. Loarca-Pina, and M. M. Mumtaz,
Genotoxicity testing of methyl tertiary-butyl ether (MTBE) in the
Salmonella microsuspension assay and mouse bone marrow micro-
nucleus test, Mutation Res., 412, 131-138 (1998).

. L. F. Albright and K. V. Wood, Alkylation of isobutane with

C3-C4 olefins: identification and chemistry of heavy-end pro-
duction, Ind. Eng. Chem. Res., 36, 2110-2120 (1997).

. J. Scherzer, Octane-enhancing, zeolitic FCC catalysts: scientific

and technical aspects, Catal. Rev. Sci. Eng., 31, 215-354 (1989).
J. Dupont, R. F. de Souza, and P. A. Z. Suarez, Ionic liquid
(molten salt) phase organometallic catalysis, Chem. Rev., 102,

3667-3692 (2002).

. D. Zhao, M. Wu, Y. Kou, and E. Z. Min, Ionic liquids: applica-

tions in catalysis, Catal. Today., 74, 157-189 (2002).

. T. Welton, Ionic liquids in catalysis, Coord. Chem. Rev., 248,

2459-2477 (2004).

V. 1. Parvulescu and C. Hardacre, Catalysis in ionic liquids, Chem.
Rev., 107, 2615-2665 (2007).

P. Wasserscheid and W. Keim, Ionic liquids-new “solutions” for
transition metal catalysis, Angew. Chem. Int. Ed., 39, 3773-3789
(2000).

. R S. Varma and V. V. Namboodiri, An expeditious solvent-free

route to ionic liquids using microwaves, Chem. Commun., 643-644
(2001).

V. V. Namboodiri and R. S. Varma, Solvent-free sonochemical
preparation of ionic liquids, Org. Lett., 4, 3161-3163 (2002).



