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Fig.1 Samples of paraffin gels
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Table 1 Composition of paraffin gel
mass fraction/%
sample paraffin oil gellant type additive C
Al 96 4 A -
A2 95 5 A -
A3 94 6 A -
A4 93 7 A -
B1 88 6 B 6
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B3 84 8 B 8
B4 82 9 B 9
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Fig.3 The curves of shear stress vs. shear strain for paraffin gels
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Fig.4 The curves of shear viscosity vs. shear rate for paraffin gels
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Table 2 Parameters of HBE constitutive equation for different paraffin gels

sample
parameter
Al A2 A3 A4 B1 B2 B3 B4

7o/Pa 50.8 84.2 158.8 322.3 101.6 138.1 195.3 230.2
K/Pa -« s™" 20.001 46.107 4.218 150.437 49.265 12.806 86.627 158.018
n -0.029 -0.054 -0.133 -0.172 0.510 0.486 0.442 0.342
n,/Pa-s 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026
R? 0.998 0.997 0.993 0.998 0.991 0.988 0.991 0.996

Note: 7, is yield stress; K is consistency index; n is power-law index; 7, is upper Newtonian plateau viscosity; R? is correlation coefficient.
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Fig.5 The curves of viscosity vs. time for paraffin gels
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Preparation and Performance Characterization of Paraffin Based Gel Fuel

GONG lJing-zhi, FENG Feng, DENG Han-yu, CAO Qi

( School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Two types of paraffin gels were prepared by using the fumed silica(type A)and modified castor oil (type B) as gellants re-
spectively. The influence of gel type on physical stability, yield stress, viscosity and thixotropy of differentgel types were investiga-
ted. The viscosity curves were fitted by using the Herschel-Bulkley (HBE) constitutive equation. Results show that there is little
effect of gellant content and centrifugal force on the physical stability of type B paraffin gel, indicating that the physical stability of
type B paraffin gel is better than type A paraffin gel. The yield stress and the viscosity of parffin gels increase with the increasing of
the gellant content and the gellant content has less impact on the yield stress of type B than on type A. The viscosity of parffin gels
decreases with the incrasing of the shear rate, and the parffin gels are shear thinning. The power-law index(n) of type A paraffin
gel is from —0.029 to -0.172 with the increase of the gellant content and n for type B is from 0.510 to 0.342. The type A and
type B paraffin gels all have a certain degree of thixotropy and little resilience.

Key words: gel propellant; paraffin gel; fumed silica; Herschel-Bulkley( HBE) constitutive equation; physical stability; thixotropy
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