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Abstract: To explore the effect of thermal aging on various functional groups and oxidation
characteristics of carbon black under different atmospheres: Firstly, we performed thermal aging
pretreatment of diesel carbon black; Secondly, we calculated and analyzed the oxidation
characteristics of carbon black after different thermal aging through thermogravimetric test and
chemical reaction kinetics; Finally, with method of Fourier infrared spectroscopy and X-ray
photoelectron spectroscopy, we studied the functional group distribution and element composition
of carbon black surface after different thermal aging. The results show that the ignition
temperature and activation energy of carbon black after thermal aging increase significantly, and
in O,/NQO, /N, atmosphere, the ignition temperature and activation energy are lowest for 842. 15
K and 165. 29 kJ « mol ! respectively; after thermal aging, the branched degree and content of
hydrocarbon functional groups on the carbon black surface lower, but the content in NO,

atmosphere is retained better; after thermal aging, the content of O element on carbon black
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surface also decreases, and the O/C molar ratio in O,/NQO, /N, atmosphere is highest for 0. 15;

after thermal aging, the carbon atom hybridization degree of carbon black, the —C—OH and

—C = O functional group content on surface have decreased as well. After the addition of O, and

NO, during thermal aging. the —C—OH functional group content decreases to 0.21% and

0.53% respectively, while the —C = O functional group content increases to 4. 98% and 5. 98 %

respectively.

Keywords: diesel; carbon black; thermal aging; oxidation characteristics; functional group
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Fig. 1 Soot thermal aging experimental system
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Table 1 Experimental parameter table

- WE/ R/ O B NO, L N, fk#
K min  H/ % BN B %
DS-1 573.15 80 0 0 100
DS-2  537.15 80 10 0 90
DS-3 537.15 80 10 0. 04 89. 996
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Fig. 2 TG and DTG curves of soot
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Table 2 Oxidation characteristic temperature of soot
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DS-0 839. 15 918. 15 953. 15
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DS-2 850. 15 923.15 952. 15
DS-3 842. 15 919. 15 953. 15
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Fig. 3 Fitting curve of soot oxidation activation energy
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Table 3 Kinetic parameters of soot oxidation
FE fi WG T WAL AE/ (kJ + mol )
DS-0 Y=—19.425x+7. 494 161. 50
DS-1  Y=—22.075x2+10. 286 183.52
DS2 Y=-—21.9352+10.175 182. 37
DS-3 Y=—19.881x+8.001 165. 29
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