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Effect of DNTP on Thermogravimetric Characteristics
and Morphology of Diesel PM

Han Wenhe Cai Yixi Li Xiaohua Zhang Lin Jiang Fei Dong Miao
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; TGA, SEM and TEM were used to investigate the variation of PM properties before and after
the treatment of direct nonthermal plasma, including the content of elemental carbon and volatile
fractions, the surface morphology and the accumulation form of primary particles. The results showed that
with the increasing of load, the content of elemental carbon grew and the morphology changed from
accumulated clusters to folium piles and then to porous sponge, and the accumulation of primary particles
changed from simple fractal block with high thickness into complex fractal stripes. After the treatment of
DNTP, the content of elemental carbon grew and the morphology variation versus diesel load was similar
to that of before treatment but presented dendrite structure at full load. Accumulation form of primary
particles was similar with that of untreated PM obtained at full load, indicating the volatile fractions with
high viscosity can be decomposed effectively by DNTP.
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Fig. 1  Schematic of sampling system
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Fig.2 TG curves of PM sample obtained at 25% load
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Fig.3 Variation of PM composition percentage with diesel load
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Fig.4 SEM photos of original PM samples under four working conditions
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SEM photos of DNTP-treated PM samples under four working conditions
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Fig. 6  TEM photos of original PM samples under four working conditions
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Fig.7 TEM photos of DNTP-treated PM samples under four working conditions
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