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Effect of Iodine Value on the Particle Size Distribution and
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Abstract: In order to study the effect of iodine value on the emission characteristics of biodiesel
combustion particulate matter, the engine exhaust particle sizer and carbon analyzer were used to
analyze the particle size distribution and carbon component of particulate matter from different
biodiesels. The results show that the maximum explosion pressure, combustion temperature and
combustion duration of three biodiesels are higher than that of diesel at the maximum engine
torque speed 2 400 r/min and 100% load. The greater the iodine value is, the shorter the
combustion duration becomes. The use of biodiesel can effectively reduce the amount of
particulate matter emissions, with a maximum reduction of 85% , and the particle size of biodiesel
particles is decreased. The higher the iodine value is, the more the particulate matter is
produced. The emission concentration of soybean oil methyl ester particles with larger iodine
value is 5. 3 times that of waste oil methyl ester particles with lower iodine value. The main

components of organic carbon (OC) in the carbonaceous component of particulate matter are OC1
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and OC4, which account for more than 60% of the total carbon (TC). The main component of

elemental carbon (EC) is EC2, which accounts for more than 50% of the total EC. The ratio of

diesel particulate organic carbon (OC) to elemental carbon (EC) in the carbonaceous component
of particulate matter is 7. 4, and the biodiesel OC/EC value is 18. 2—24. 5. The higher the iodine

value of biodiesel, the higher the OC/EC value of particulate matter carbon component. Using

biodiesel with lower iodine value can reduce particulate matter emission more effectively.

Keywords: biodiesel; particulate matter; iodine value; particle size distribution;

carbon component
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Table 1 Main specifications of test diesel engine
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Table 2 Mass content of fatty acid methyl ester in test fuel
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Table 3 Physical and chemical properties of test fuel
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Fig. 1 Combustion characteristic curves of different biodiesel
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Fig. 2 Total number concentration of different fuel particles
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