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Table 1 Effect of temperature on isomerization reaction

Temperature ( °C ) 2-Hexene selectivity (% )

3-Hexene selectivity (% ) Conversion (% )

60 1.6
120 15.2
160 21.7
180 22.8
200 19.1

3.9 5.5
18.9 34.1
42.5 64.2
43.5 66.3
50.2 69.3

Reaction conditions; 1-Hexene / RuHCI( TPPTS); =1 000 (mol), RuHCI(TPPTS), = 3.2 mmol/L,

CTAB = 7 mmol/L, 4 h, 0.9 MPa(160 C)
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Table 2 Effect of Time on isomerization reaction

Time (h) 2-Hexene selectivity ( % ) 3-Hexene selectivity (% ) Conversion (% )
2 19.7 29.8 49.5
4 21.8 42.5 64.3
6 27.4 47.1 74.5
8 26.6 47.6 74.2
12 20.5 52.5 73.0

Reaction conditions; 1-Hexene / RuHCI( TPPTS); =1 000 (mol), RuHCI( TPPTS), = 3.2 mmol/L,

CTAB =7 mmol/L, 160 °C, 0.9 MPa
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Table 3 Effect of molar ratio of substrate to RuHCI( TPPTS) ; on isomerization reaction

Ratio of substrate/ 2-Hexene selectivity 3-Hexene selectivity Conversion
RuHCI( TPPTS) , (%) (%) (%)
2 000: 1 19.1 35.0 54.1
1 000: 1 27.4 47.1 74.5
725 1 22.5 54.1 76.6
500: 1 20.8 56.6 77.4

Reaction conditions; RuHCI( TPPTS); = 3.2 mmol/L, CTAB = 7 mmol/L, 160 C, 6 h, 0.9 MPa
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Table 4 Effect of CTAB concentration on isomerization reaction

CTAB concentration ( mmol/L)

2-Hexene selectivity (% )

3-Hexene selectivity (% ) Conversion (% )

0 15.3
7 27.4
14 23.5
21 22.8

27.3 42.6
47.1 74.5
44.5 68.0
43.5 66.3

Reaction conditions: 1-Hexene / RuHCI( TPPTS); =1 000(mol) , RuHCI( TPPTS); =3.2 mmol/L, 160 °C, 6 h, 0.9 MPa
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Table 3 Effect of [ TPPTS] concentration on isomerization reaction

[ TPPTS] concentration 2-Hexene selectivity )3-Hexene selectivity Conversion
(mmol/L) (% (%) (%)
0 27.4 47.1 74.5
3.2 21.2 61.2 82.4
32 21.3 56.9 78.2
160 11.1 24.1 35.2

Reaction conditions: 1-Hexene / RuHCI( TPPTS); =1 000( mol) , RuHCI( TPPTS); =3.2 mmol/L,

CTAB =7 mmol/L, 160 °C, 6 h, 0.9 MPa
mol/L.
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Table 6 Recycle experiments of the catalyst

Recycle times Conversion (% )

1 82.4
2 78.0
3 76.6
4 74.2
5 69.5

Reaction conditions; 1-Hexene / RuHCI( TPPTS), =
1 000 (mol), RuHCI(TPPTS); =3.2 mmol/L,
TPPTS =3.2 mmol/L, CTAB =7 mmol/L,

160 °C, t=6 h 0.9 MPa
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A Study of Double Bond Isomerization of 1-Hexene Catalyzed by
Water-soluble Ru-H Complex

ZHOU Hui, HE Ren , YUE Chuan-jun, FENG Xiu-juan
(State key laboratory of fine chemicals, Dalian university of technology, Dalian 116012, China)

Abstract: The double bond isomerization reaction of 1-hexene catalyzed by RuHCI ( TPPTS), was studied . The
effects of reaction temperature, concentrations of CTAB, TPPTS, molar ratio of 1-hexene to RuHCI( TPPTS) ;on the
conversion and selectivity of 2-hexene and 3-hexene were investigated. The conversion of 1-hexene attained 82. 4%
and the selectivity of 2-hexene and 3-hexene were 21.2% and 61.2% respectively under optimum conditions with-
out skeletal isomerization. The catalyst could use for 5 time repeatedly.
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