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Abstract: Catalytic combustion can improve the combustion efficiency of aviation kerosene, and the small
molecule gas generated by catalytic combustion plays an important role in the ignition and combustion characteris-
tics of aviation kerosene in the later stage. As an alternative fuel of aviation kerosene, n—decane was taken as the
research object. The characteristics of catalytic combustion and its gaseous products were studied. The compara-
tive experiments of catalytic/non—catalytic combustion on Pt/ZSM-5 and quartz were performed. The effects of
temperature (100~600°C ) , equivalent ratio (#=0.6, 1.0, 2.0) and catalyst (Pt/ZSM-5) on n—decane conver-
sion and gaseous products characteristics were analyzed in the experiment. On the Pt catalysis conditions, the
light—off temperatures of n—decane are reduced by about 110°C. The catalytic reaction achieves high conversion at
about 200°C : when @=0.6~1.0, the conversion is above 75%. Furthermore, the CO content is reduced signifi-
cantly in catalytic reaction and the conversion of n—decane and the degree of complete oxidation increased. In the

range of @=0.6~2.0, CO, is the main gaseous product. The reaction of catalytic cracking of n—decane to butene at
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low temperature (<150°C) has an important effect on the start of the catalytic reaction. On the fuel-rich condi-

tions, the transformation of hydrocarbon gaseous products from C3, C4 macromolecules to C1, C2 micromole-

cules and the gaseous oxidation products from CO, to CO are two important characteristics of the n—decane catalyt-

ic reaction at high temperature (>500°C).
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Table 1 Characteristic reaction temperatures of different

equivalence ratios
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Fig. 1 Schematic diagram of experimental system
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Table 2 Concentration distribution of main gaseous products at =2.0

Temperature/C CO,/% CO/% H,/% CH,/% C,H,/% CyHy/% C,H, /% C,H¢/%
175°C(PYZSM-5) 0.252 - 0.019 - - 0.006 0.024 0.017
175°C(8i0,) - - - - - - - -
350°C(PY/ZSM-5) 3.745 0.007 - 0.002 0.002 0.014 0.007 0.015

350°C(8i0,) 0.768 0.720 0.005 0.002 0.037 0.014 - 0.005
550°C(PY/ZSM-5) 4.161 0.295 0.060 0.023 0.068 0.144 0.023 0.010
600°C(PY/ZSM-5) 3.751 1.030 0.138 0.151 0.162 0.103 0.007 0.004

550%C(8Si0,) 2.847 0.833 0.014 0.085 0.262 0.127 0.006 0.043

600%C(Si0,) 3.117 1.042 0.010 0.265 0.456 0.102 0.004 0.014
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