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Effects of PODE Blending Ratio on the Physical Characteristics of

Particulate Matters for High-Pressure Common-Rail Diesel Engines

LIU Junheng, SUN Ping, LIU Yuan, JI Qian, YAO Xiaohua, YANG Chen

(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: Particulate matter emissions of polyoxymethylene dimethyl ethers (PODE)/diesel
mixture with different PODE blending ratios (10%, 20% and 30%) are conducted on a
turbocharged intercooled high-pressure common-rail diesel engine. Effects of PODE blending
ratio on the diesel NO, , smoke and particle size distribution are analyzed. The oxidation features
and activation energy of pyrolysis of particles are studied by using the thermogravimetric analysis
method and the pyrolysis kinetics method. Results show that the addition of PODE in diesel fuel
reduces smoke emission and the decrement becomes more pronounced with the increase of PODE
blending ratio. However, the NO, emissions increase slightly at medium and high loads. When
PODE blending ratio increases, the total particle concentration decreases, the distribution curve
of particle sizes shifts to the smaller particle size, the proportion of nucleation-mode particles
increases and the proportion of accumulation-mode particles decreases. In addition, the peak

values of particle number concentration, surface area concentration and volume concentration
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decrease. With the addition of PODE in diesel fuel, the content of soluble organic fraction (SOF)

in particulate matters increases, the peak value of the mass loss rate of soot particles increases

and its peak temperature decreases. Meantime, the activation energy of pyrolysis reaction of

particles reduces, which indicates that the particles are more easily oxidized.

Keywords: common-rail diesel engine; polyoxymethylene dimethyl ethers; particulate matter;

particle size; thermogravimetric analysis
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