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ABSTRACT

Bio-jet fuel has been proposed as a powerful tool for reducing carbon dioxide in the aviation sector.
Among the specifications of bio-jet fuel, flash point is a very important specification related to safety
during storage, transport and use, but there is a lack of research on it. In this study, we investigated
the molar fraction of hydrocarbons in bio-jet fuel produced by the HEFA process from palm oil to
predict the flash point of bio-jet fuel based on Raoul’s law. The predicted flash point results were
compared with the flash point measured by the tag-closed cup test method. As a result, the predicted
flash point of bio-jet fuel was similar to the measured flash point, and a correlation of 0.90 was

found. This confirms that the flash point of bio jet fuel can be predicted.
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Fig. 1 Tag flash closed cup tester.

Table 1. Test condition of tag closed cup.

Flash point (C) | Heating rate | Interval (C)

1 C/60
+ 6 sec

-20~93 0.5
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Table 2. Antoine coefficients and Lower Explosive Limits
(LEL) of pure substances.

Flash

i point L;EL A B C
) |
n-pentane | -49.00 | 1.4
n-hexane |-26.00 | 1.2
n-heptane| -3.98 | 1.0

6.87632(1075.78 | 233.205
6.87024(1168.72(224.210
6.89385|1264.37216.636

n-octane | 13.00 | 1.0 |6.90940|1349.82|209.385
n-nonane | 31.00 | 0.8 |6.93440(1429.46|201.820
n-decane | 46.11 | 0.8 [6.96375|1508.75|195.374
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Table 3. Flash points of bio-jet fuel according to mole fractions.

Flash point Mole Fractions (%)
Case No. .

(C) C5 Co6 Cc7 C8 9 C10 C11
1 28.5 0.07 0.16 1.68 6.3 15.29 22.5 18.66
2 29.0 0.05 0.18 1.71 6.47 15.57 21.51 20.06
3 29.0 0.04 0.25 2.06 6.51 14.2 19.75 18.3
4 29.5 0.08 0.18 2.03 7.00 15.31 22.56 21.43
5 30.5 0.08 0.17 1.76 6.30 14.67 22.14 21.25
6 315 0.07 0.10 1.28 5.41 13.54 21.96 18.48
7 32.0 0.22 0.08 1.56 5.63 13.42 19.92 19.05
8 325 0.10 0.08 1.23 5.16 15.36 23.48 20.88
9 33.0 0.11 0.08 1.52 5.31 12.64 19.75 19.29
10 33.5 0.02 0.07 0.94 5.00 12.65 214 22.39
11 34.0 0.11 0.05 0.92 4.30 14.14 2212 22.09
12 34.5 0.05 0.05 0.97 5.10 11.92 19.83 20.76
13 35.5 0.03 0.05 0.61 4.68 11.81 20.25 21.76
14 36.0 0.04 0.01 0.65 3.74 11.23 21.5 23.94
15 36.5 0.15 0.03 1.16 5.19 12.98 21.33 21.05
16 37.0 0.07 0.01 1.02 4.30 11.46 20.71 23.04
17 37.0 0.02 0.03 0.61 4.87 11.87 20.97 21.96
18 375 0.10 0.04 0.71 3.99 11.38 20.68 23.38
19 375 0.01 0.05 0.72 473 12.28 21.18 21.99
20 38.0 0.10 0.10 0.95 4.23 11.09 19.78 2191
21 38.5 0.17 0.08 0.74 3.26 9.40 19.27 22.88
22 39.0 0.06 0.06 0.89 4.04 10.91 19.32 21.63
23 39.5 0.04 0.02 0.71 3.88 11.31 20.86 2252
24 40.0 0.08 0.01 0.59 3.48 10.22 19.32 22.36
25 40.5 0.05 0.09 0.64 2.87 8.00 16.01 19.91
26 41.0 0.06 0.02 0.53 3.37 10.13 18.81 21.6
27 43.0 0.02 0.02 0.30 2.56 9.16 18.17 19.47
28 43.5 0.02 0.02 0.30 2.82 7.47 15.62 20.39
29 44.0 0.08 0.03 0.29 2.22 8.17 17.4 21.84
30 455 0.03 0.00 0.07 1.15 6.23 16.88 22.89
31 46.0 0.04 0.01 0.06 0.97 6.11 17.15 23.75
32 47.5 0.06 0.02 0.09 1.11 6.38 18.36 25.88
33 49.0 0.07 0.02 0.07 0.70 5.53 19.11 24.12
34 50.0 0.04 0.01 0.08 1.05 5.94 17.9 26.19
35 51.0 0.07 0.02 0.06 0.84 6.03 204 27.56
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Table 4. Regression equation by carbon number.

Carbon number Regression equation
C5 y = -0.0017x + 0.1331
C6 y = -0.0071x + 0.3322
Cc7 y = -0.0861x + 4.1168
C8 y = -0.2782x + 14.536
9 y = -0.4721x + 28.912
C10 y = -0.2099x + 27.92
C11 y = 0.2455x + 12.513
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