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Tablel The results of 1-decene hydroformylation over different catalysts

Catalyet Conversion of Selectivity/ % n/i ratio of TOF of
1-decene/% Aldehyde Decene-3 Decene-2 aldehydes aldehydes/h™
Rh-TPPTS/MMT 50.5 54.6 12.1 33.3 1.1 42.5
Rh-TPPTS/CTAB-MMT 93.0 95.8 - 4.2 2.1 137.0
Rh-TPPTS/CTAB-MMT* 92.2 94.2 - 5.8 2.1 133.7

Reaction conditions; 0.2 g of Rh-TPPTS/CTAB-MMT, S/C = 308, 2 mL of toluene, 100 °C, 4 MPa of syngas, 2 h
* This catalyst was prepared using a similar procedure to that used to prepare Rh-TPPTS/CTAB-MMT. But only this catalyst was

thoroughly washed with deoxygenated water to remove the unsupported rhodium phosphine complex.

R 2 HRHEREERKEXN SPBL R E SRR
Table 2 Effect of olefin with different chain length on the hydroformylation

Conversion Selectivity/ % n/i ratio of TOF of

/% Aldehyde Alkene-3 Alkene-2 aldehydes aldehydes/h™'
1-hexene 80.1 73.0 6.8 20.2 1.2 329.9
1-octene 69.5 36.8 17.2 46.0 2.7 101.5
1-decene 39.3 32.7 19.5 47.8 2.8 49.3
1-dodecene 55.1 27.4 20.4 52.2 2.9 19.3

Reaction conditions; Rh-TPPTS/CTAB-MMT=0.1 g , S/C = 616, 2 mL of toluene, 100 °C, 4 MPa of syngas, 2 h

2.2.3 AR A O 2R 0 1 g %3 JE Rh- IAPRREZAL. MAEALRIMEEN S Ay &dE il LA
TPPTS/CTAB-MMT b 1-58 I S W ML AL SN AR PEARTRI A HE AL 36 P BT T e, T A9 B 3 4 ) I
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Table 3 Catalysis recycle experiment

) Conversion of Selectivity/ % n/i ratio of TOF of
Recycle times -
1-decene/ % Aldehyde Decene-3 Decene-2 aldehydes aldehydes/h™

1 93.0 95.8 - 4.2 2.1 137.0

2 91.1 40.0 16.6 43.4 2.3 56.1

3 82.0 31.5 18.6 50.9 2.3 39.4

4 89.0 24.8 20.8 54.4 2.4 33.9

5 82.7 29.4 19.6 51.0 2.5 37.4

Reaction conditions; Rh-TPPTS/CTAB-MMT=0.2 g, S/C = 308, 2 mL of toluene, 100 C, 4 MPa of syngas, 2 h
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Preparation of Rh-TPPTS/CTAB-MMT Catalysts and Their Catalytic
Performance of Long Chain Olefin Hydroformylation

ZHOU Li-mei', JIANG Xiao-hui', QI Xiao-long', FAN Hong-wei' , FU Hai-yan’, CHEN Hua®*
(1. Chemical Synthesis and Pollution Control Key Laboratory of Sichuan Province, China West Normal University,
Nanchong 637002, China;

2. Institute of Homogeneous Catalysis, College of Chemistry, Sichuan University, Chengdu 610064 , China)

Abstract: A supported Rh-TPPTS/CTAB-MMT catalyst was prepared by impregnating water-soluble rhodium phos-
phine complex ( Rh-TPPTS) with montmorillonite ( MMT ) modified with cetyltrimethylammonium bromide
(CTAB). The as-prepared catalyst was characterized by XRD, FTIR, TG, BET, *'P CP-MAS NMR, and disper-
sibility measurement. The results show that the water-soluble rhodium phosphine complex has been supported on
the organic MMT successfully and this catalyst can be well dispersed in organic solvents. Moreover, this catalyst
exhi-bits high activity in the hydroformylation of 1-decene. In the optimal reaction conditions (100 °C , 4 MPa syn-
gas and toluene as solvent) , the conversion of 1-decene was 93.0% , the selectivity and TOF (turnover frequency
defined as the moles of aldehyde per mole Rh per hour) was 137 h™'. Olefins with different chain length were also
investigated. With the increasing of chain length, the selectivity of aldehyde decreases, but the n/i ( molar ratio of
linear to branched aldehyde) increases.

Key words: montmorillonite ; water-soluble rhodium phosphine complex; long chain olefin; hydroformylation; sup-

ported catalyst



