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Fig.1 Non-isothermal PDSC curves for n-dodecane

B—heating rate, T,—initial temperature,

T,—temperature of the peak, H—enthalpy
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Isothermal PDSC curves for n-dodecane

Fig. 2

T, —test temperature , OIT—oxidation induction time
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Fig.3 The typical DSC curve of temperature program Fig.4 1gB-1/T, curve for n-dodecane
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Table 1 ~ Calculated oxidation activation energy at various iso-conversion of n-dodecane
o/ %
B/K - min "'
10 20 30 40 50 60 70 80 90
1 454.65 455.68 456.30 456.74 457.08 457.36 457.62 457.91 458.32
2 462. 64 463.53 464.06 464.43 464.71 464.94 465.18 465.46 465.90
5 470.41 472.18 473.18 473.85 474.34 474.74 475.11 475.52 476.10
8 477.28 478.51 479.20 479.66 480.03 480.35 480.67 481.04 481.61
10 479.56 481.41 482.41 483.05 483.53 483.94 484.36 484.85 485.63
15 485.12 486.53 487.29 487.80 488.21 488.60 485.02 489.59 490.51
E,/k] - mol ™! 156.11 155.51 154.61 154.17 153.79 153.30 162.26 151.57 149.70
R? 0.996 0.998 0.998 0.998 0.998 0.998 0.988 0.998 0.998
1gA/min ~! 16.90 16.79 16.67 16.60 16.54 16.48 17.46 16.25 16.02
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3.3.2 Arrhenius & IF j%
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Fig.5 In(OIT)-1/T,, curve of n-dodecane
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Simple Method of Measuring Oxidation Activation Energy of n-Dodecane

YU Cai-xiang, Ml Zhen-tao, ZHANG Xiang-wen
(Key Laboratory for Green Chemical Technology of State Education Ministry,

School of Chemical Engineering & Technology, Tianjin University, Tianjin 300072, China)

Abstract ; The oxidation temperature and oxidation induction time of n-dodecane ,a main component in aviation fuel, were determined

by means of pressure differential scanning calorimetry ( PDSC). The oxidation activation energy and pre-exponential factors of

n-dodecane were obtained by two ways from Flynn-Wall-Ozawa equation to be 154. 37 and 154. 56 kJ - mol ™', 16. 60 and

16.64 min "', respectively. The oxidation activation energy of n-dodecane was calculated from Arrhenius modifying equation to be

139.59 kJ + mol ™.

The thermal stability of n-dodecane were evaluated from the view of chemical dynamics.

Key words:; analytical chemistry; oxidation activation energy; pressure differential scanning calorimetry ( PDSC) ; n-dodecane;

thermal stability



