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Fig.1 Molecular structure diagrams of oil soluble HPG and
HPEI
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Fig.2 TEM image of Pt@HPG nanoparticles (a) and the cor-
responding size distribution (b)
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Fig.3 TEM image of Pt@HPEI nanoparticles (a) and the cor-

responding size distribution (b)
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Fig.4 High-resolution XPS spectra of Pt 4f region of Pt@ HPG
and Pt@HPEI nanoparticles
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Fig.5 XRD patterns of Pt@HPG and Pt@HPEI nanoparticles
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Fig.7 Densities of Pt@HPG/JP-10 and Pt@HPEI/JP-10 nano-

fluids at different temperatures
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Fig.8 Viscosities of Pt@HPG/JP-10 and Pt@HPEI/JP-10 nano-

fluids at different temperatures
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Preparation and Catalytic Combustion of JP-10 Based Pt Nanofluid Fuels Stabilized by Hyperbranched
Polymer

WU Xi'?, HE Gui-jin', GUO Yong-sheng'. FANG Wen-jun'
(1. Department of Chemistry , Zhejiang University , Hangzhou 310027, China: 2. Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences ,
Shenzhen 518055, China)

Abstract: In order to enhance the combustion performance of high-density hydrocarbon fuel exo-tetrahydrodicyclopentadiene
(JP-10), JP-10 based Pt nanofluid fuels stabilized by oil soluble hyperbranched polyglycerol (HPG) and hyperbranched polyeth-
yleneimine (HPEI) were designed and synthesized. Fuel-dispersible Pt nanoparticles Pt@HPG and Pt@HPEI were synthesized
through the phase-transfer method and characterized by transmission electron microscopy (TEM), X-ray photoelectron spectrom-
etry (XPS), X-ray diffraction (XRD) and thermogravimetric analysis (TG). The average sizes of Pt@HPG and Pt@HPEI were
1.3 nm and 2.4 nm. There were slight differences in density and viscosity between Pt@HPG/JP-10 and JP-10. Compared to JP-10,
Pt@HPEI/JP-10 had no significant difference in density, while the viscosity decreased obviously, which can reduce the flow resis-
tance. Oxygen bomb calorimetric experiments were carried out to investigate the combustion performance of nanofluids
Pt@HPG/JP-10 and Pt@HPEI/JP-10. The apparent values of combustion heat of various nanofluids increased markedly in compari-
son with that of JP-10. The apparent combustion heat of Pt@HPG/JP-10 and Pt@HPEI/JP-10 increased by about 7.8% and 7.6%,
respectively. JP-10 based Pt nanofluids stabilized by hyperbranched polymers are supposed to be novel kinds of potential high-en-
ergy fuels.

Key words: high-density hydrocarbon fuel;hyperbranched polymer;platinum nanoparticles;nanofluid;catalytic combustion
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