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Abstract: In view of the current situation that the researches the adsorption capacity of diesel
engine exhaust particles and the structural characteristics related to adsorption are insufficient,
the adsorption capacity and structural feature of diesel engine exhaust particles under different
working conditions were measured and analyzed. Particles in diesel engine exhaust under different
operating conditions (100% load, 1 500 r/min, 2 700 r/min, 3 600 r/min) were collected by
diesel engine test bench. The adsorption performance of the diesel engine exhaust particles was
measured by nitrogen adsorption method. The specific surface area, pore structure parameters
and fractal dimension of the diesel engine exhaust particles were measured by multi-point BET
method, DFT method and FHH method. respectively. The change law of particulate structure

characteristic parameters with diesel engine speed was discussed, and the change law of
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particulate structure characteristic parameters with diesel engine speed was analyzed by
transmission and scanning electron microscopy. The results show that the diesel exhaust particles
have a certain adsorption capacity, and the nitrogen adsorption isotherm belongs to the category
11 isotherm adsorption trend. With the increase of diesel engine speed, the adsorption capacity of
the particles increases. The pore size distribution of the particles gets multimodal and
continuous, and pore size distribution ranges from 8 to 80 nm, belonging to the categories of
mesopore and macropore. When the speed of diesel engine is at 1 500, 2 700 and 3 600 r/min, the
specific surface area is 65. 408, 78.562 and 101. 885 m”/g, the cumulative pore volume is 0. 093,
0.113 and 0. 152 ml./g, the fractal dimension is 2. 551 5, 2.561 3 and 2. 584 9, and the average
pore diameter is 14.483, 13.236 and 10.736 nm, respectively. The specific surface area,
cumulative pore volume and fractal dimension of the particles increase with increasing diesel

engine speed, while the average pore size decreases.

Keywords: diesel; exhaust particle; nitrogen adsorption; structural feature
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