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Diphenylphosphine Functionalized Graphite Oxide Loaded with Platinum Complex:
Preparation and Catalytic Performance for the Hydrosilylation of Olefins

DENG Sheng-Jun* ZHENG Qiang RAO Fu-Yuan LIN Ling-Zhi ZHANG Ning*
(College of Chemistry, Nanchang University, Nanchang 330031, China)

Abstract: By supported platinum complex to the graphite oxide carrier modified by diphenylphosphine ligands, a
GO-P-Pt catalyst was synthesized. The GO-P-Pt catalyst was characterized by means of elemental analysis, FT-IR
and XRD, and tested for the hydrosilylation of olefin with triethoxysilane. The catalytic results shows that GO-P-
Pt catalyst possessed a high catalytic activity, and 94.6% conversion of l-octene and 99.4% selectivity of -
adduct in yield were obtained at 100 °C after 180 min. And the selectivity of B-adduct was lower when the
aromatic olefins were used as reaction substrates. Additionally, GO-P-Pt catalyst can be recycled four times

without significant loss of catalytic activity and selectivity.
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Table 1 Elemental analysis data of the samples

Samples Cl% H/ % N/ %
GO 33.9 3.1 0.4
GO-APTS 372 44 52
GO-P 38.6 46 48
GO-P-Pt 38.1 3.9 42
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Fig.1 FT-IR spectrum of GO, GO-APTS, GO-P and
GO-P-Pt catalyst samples
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Reaction conditions: 5 mmol 1-octene, 5 mmol triethoxysilane, catalyst 0.042 6 g, reaction temperature 90~110 C
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Fig.3 Effect of reaction temperature on the activity of GO-P-Pt catalyst: (a) conversion of 1-octane vs reaction time;

(b) yield of B-adduct vs reaction time



A 3 B4 L TR R IR Dy A A R T A 2 T R A R 1 )

% 6 W Ko HoAre A M J 4k 0 1 g 1089

100 | 100 |

80 . 80
R
5 E

T 60 S 60
.8 S
-
> (=]

g 40} = 40
o 2
>

20F 20 f

Of of

0 50 100 150 200 250 300 0 50 100 150 200 250 300
Time / min Time / min

Reaction conditions: 5 mmol 1-octene, 5 mmol triethoxysilane, reaction temperature 100 °C; a: 0.021 3 g, b: 0.042 6 g, c: 0.063 9 ¢
P4 A TR P X R AR 035 P 0 2 TR0 () PR T B 0T TR AL R 9 52 TR0 () R A7) P kX G- ™ 90 32 496 P8 1) 52 )

Fig.4 Effect of catalyst dosage on the activity of catalysts: (a) conversion of 1-octane vs catalyst quality;

(b) yield of B-adduct vs catalyst quality
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Table 2 Reaction activity of different olefins with triethoxy silane

Products yield / %

No. Olefin Olefin conversion / %
B e Others
1 1-Octene 94.7 93.8 Trace 0.9
2 1-Decene 98.0 96.9 Trace 1.1
3 Phenylethylene 96.5 76.4 18.4 1.7
4 4-Chlorostyrene 88.9 71.3 14.9 2.7
5 4-Methylstyrene 86.3 57.8 26.2 2.3

Reaction conditions: 10 mmol 1-octene, 10 mmol triethoxysilane, catalyst 0.042 6 g, reaction temperature 100 °C, reaction time 3 h.
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