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There are compositions produced by aromatic pyrolysis in low grade fuel. They influ-
ence combustion quality there. The purpose of this research is to estimate how much heated
compositions of low grade fuel crack by using a thermobalance. Samples are 4 kinds of
marine diesel fuels, there distillates above 350C and 4 kinds of low grade fuels. IP methods
and aluminagel column chromatography classified each of 12 samples in total into 4 types of
hydrocarbons : saturated hydrocarbons(Sa), aromatic hydrocarbons(Ar), resin(Re) and aspha-
ltene(Asp). These hydrocarbons were heated up to 500C on the condition that the tempera-
ture continued to rise 20 /min in the thermobalance. Gas chromatography analyzed vapor
and gas which were generated from the heated components. Ar, Re and Asp, except for Sa,
showed the same phenomenon: the three components above 430C reduced their weight quickly
and increased rapidly the volume of cracked gas in Ar heated by pyrolizer. The low grade
fuel above 4307 activated pyrolysis. The results of the present experiment clarified that the
thermobalance was very useful in estimating what properties the heated low grade fuel have.
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Table 1 Properties of fuel
i MD
Sample No. Residual Fuel F
1 2 3 4 5(9) 6(10) 7(11) 8(12)
Density 15T, kg/m3 948.2 951.3 980.6 905.7 866.5 847.6 860.1 889.3
Kinematic Viscosity 50C ¢St 175.3  175.6 178.2 70.5% 4.922 5.037 4.671 4.125
Flash Point T 116 82 74 146 74 67 77 82
CCRY wt% 9.44 12.5 13.8 6.52 0.88 0.71 0.69 0.81
Sulfur wt% 3.1 2.86 3.1 0.35 0.96 0.78 0.74 1.21
CCAIl1 818 821 850 771 - - - -

Composition
Saturated hydrocarbons ~ wt% 44.9 38.3

35.7 64.1 8.7 8.0 8.9 8.1

(76.1) (75.0) (73.3) (70.9)
Aromatic hydrocarbons ~ wt% 35.8 36.2 36.9 28.7 15.3 16.0 16.1 18.9

(23.9) (25.0) (26.7) (29.1)
Resin wt% 10.3 10.2 9.6 7.2 - - - —
Asphaltene wt% 9.0 15.2 17.0 0 - - - -

() : Oil remaining in flask when the temperature of conradson method reached 350C.

a) Measured at 75C.

b) CCR of MDF is carbon residue on 10% residuum.
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Table 3 Results of Thermogravimetry
Sample No. 1 2 3 4 5 6 7 8 9 10 11 12
Decrease of Weight
Beginning C 145 133 118 142 98 104 115 108 187 182 184 190
End T 500 500 500 496 373 387 369 323 419 427 423 397

Loss in Weight wt% 90.9 89.5 83.2 94.8 98.2 99.2 99.1 98.9 97.1 97.7 98.3 96.9
Residue wt% 9.1 10.5 11.8 5.2 1.8 0.8 0.9 1.1 2.8 23 1.7 3.1
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Fig. 3 Gas chromatograms of Fuel heated by Pyrolyzer.
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Fig. 4 Loss in Weight and the Temperature when TG
Curves of Fuel Components begin to descend.
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Fig. 5 TG Curves of Fuel Components heated
by Thermobalance.
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Fig. 6 Gas chromatograms of Ar heated by
Thermobalance.
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Fig. 7 Cracked Gases of Ar heated by Thermobalance.
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Fig. 8 Gas chromatograms of Vaper generated from Fuel
heated by Pyrolyzer.
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Fig. 9 Comparison of Analytical Methods and Their
Products.
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