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Fig.2 Viscosity curve of gel fuel
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Table 1

law mode equation

Coefficient values of gelled fuels fitted with power

sample K n R?

JP-10/2% DA 44.28 0.0104 0.9995
JP-10/3% DA 50.47 0.0218 0.9991
JP-10/3% DA 75.20 0.0047 0.9997
JP-10/2% DA/10% AI(25 wm) 68.56 0.0057 0.9985
JP-10/3% DA/10% AI(25 wm) 105.83 -0.0039 0.9985
JP-10/4% DA/10% Al(25 um) 151.95 -0.0213 0.9973
JP-10/3% DA/5% Al(25 um) 84.10 -0.0338 0.9989
JP-10/3% DA/15% Al(25 um) 122.46 -0.0213 0.9986
JP-10/3% DA/20% Al(25 um) 181.34 -0.0424 0.9961
JP-10/3% DA/25% Al(25 um) 169.36 -0.0286 0.9983
JP-10/3% DA/10% AI(500 nm) 192.30 -0.1001 0.9910
JP-10/3% DA/10% AI(50 nm) 237.90 -0.1497 0.9998
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Table 2 Fractal dimension model parameters of gel guel

Sample A B D a

JP-10/3% DA 1.39 0.45 1.91 0.83
JP-10/3% DA/10% Al(25 wm) 1.83 0.91 2.27 0.89
JP-10/3% DA/10% AI(500 nm) 2.35 0.96 2.40 0.86
JP-10/3% DA/10% Al(50 nm) 2.16 1.39 2.44 0.93
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Influence of Low-molecular-weight Gelators and Aluminum powder Powders on the Rheological Properties
of JP-10 Gel Fuel

XU Yi-ging, YANG Wei-juan, ZHANG Fan, LIU Jian-zhong, FAN Jian-ren
(State Key Laboratory of Clean Energy Utilization , Zhejiang University s Hangzhou 310027, China)

Abatract: The gelation of gel fuel is achieved by incorporating varying content of low-molecular-weight gelling agent. The rheo-
logical properties of the resulting gels are systematically investigated by introducing Al powder with different particle sizes. Key
rheological parameters, including shear-dependent viscosity, thixotropic behavior, and linear viscoelastic properties, are ana-
lyzed to evaluate the effects of gelling agent content, Al powder content, and particle size. The results demonstrate a pro-
nounced shear-thinning behavior, with the gel viscosity decreasing by approximately four orders of magnitude as the shear rate
increased from 0.01 s™ to 100 s™'. Increasing the gelling agent content led to enhanced viscosity, improved recovery ability, and
higher yield stress, with a more pronounced frequency dependence observed at higher content. The incorporation of Al powder
significantly increases both gel viscosity and relaxation time, with nano-sized Al particles exerting a more substantial effect than
micron-sized particles. Furthermore, the addition of surfactants and elevated temperatures results in a marked reduction in gel
viscosity, accompanied by a concurrent decrease in both the storage modulus (G’)and loss modulus (G”). The incorporation of
aluminum powder reduces the dependence of recovery rate on gelling agent content. Also, both surfactants and temperature sig-
nificantly influence the rheological properties of the gel.The viscosity, storage modulus, and loss modulus of the gel system de-
crease with increasing surfactant content and temperature.

Key words: gel;energetic fuel;low molecular gelator;rheological properties;viscosity
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The JP-10 gel fuels were prepared by incorporating varying content of diacetone-D-mannitol as low-molecular-weight gelling
agent. The shear-dependent viscosity, thixotropic behavior, and linear viscoelastic properties were analyzed to evaluate the

effects of gel concentration, Al powder content and particle size, temperature and surfactant concentration on the rheological
behavior.
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