Materials Science

REAL-TIME MEASUREMENT OF ASH PARTICLES IN DIESEL EXHAUST, Bryan G. Hecox2, David Kittelson1, and Mark S. Boley*2, Department of Mechanical Engineering, University of Minnesota1, Department of Physics, Western Illinois University2, Macomb, IL, 61455, MS-Boley@wiu.edu.

Diesel exhaust particles consist mainly of highly agglomerated solid carbonaceous material and ash, as well as volatile organic and sulfur compounds.  The purpose of this preliminary study was to construct and test a high temperature oxidation method for the real-time measurement of ash particles.  Ash was defined for the purposes of this study as any non-combustible material.  Lubricating oil contains additives comprised partly of zinc, magnesium, calcium, sulfur, and phosphorus, and these metals comprise most of the ash found in diesel exhaust.  Current government regulations focus on total mass produced by combustion, but the study of ash nanoparticles is also important as these may be harmful to the human respiratory system as well as reduce performance of diesel after-treatment systems.  This study focused on the relationship between temperature and magnesium sulfate and magnesium chloride particle properties.  We determined the content of the particles over a temperature range of 25 to 1100 Celsius by performing chemical equilibrium calculations and observed changes in the size and concentration for both particle types.  We observed two different trends in number concentration around the 19 nm particle size.  Above this size there is a decrease in number concentration as the temperature is increased, but below this size the number concentration increases between distinct temperature ranges for each solution.  For each test solution, magnesium oxide begins forming at different temperatures and its concentration increases with temperature.  These smaller particles are an indication of the presence of this magnesium oxide as our final ash product.  

