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• Necessity of diesel particulate filters (DPF) in order to protect environmental and human health
•

[1,2]
• Application of biodiesel in passenger cars has attracted growing attention during the last
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• Lack of knowledge about soot emissions from biogenic diesel fuels and especially their
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influence on diesel exhaust aftertreatment systems

•

How do different fuels influence the characteristics
of the soot deposition in diesel particulate filters?

•
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EXPERIMENTAL SETUP
Characteristics of the engine
• Use of reference diesel fuel (B0) and biodiesel RME (B100)
• Adjustment of fuel quantity for comparison of different fuels
• Steady state soot loading without EGR (1000 rpm / 80 %)

Diesel particulate filter
(DPF) segment
Material

R-SiC

Porosity

47 %

Mean Pore Size

14 µm

Cell density

191 CPSI

Wall thickness

350 µm

• Isokinetic soot sampling
• Heated pipes to avoid thermophoretic losses
• Control of space velocity via MFC

DPF segment with flat bed reactor [4]

Pure quartz
(no binder)

Aerosol Retention 99,9 %
Filter thickness
Diameter

432 µm
47 mm

Daimler, OM 651

Capacity

2143 cm³, 4 cyl.

Rated RPM

4200 min-1

Rated power

150 kW

Injection pump

Delphi Piezo

Emission standard

Euro 5

Fuel characteristics

Tissuquartz filter
Material

Manufacturer, Type

Reference
diesel (B0)

Biodiesel
(B100)

Cetane
number

53

53

Sulfur content
[mg/kg]

1.1

1.8

Lower heating
value [MJ/kg]

42.5

37.5

0

11

Oxygen
content [%]

Tissuquartz filter with filter holder

RESULTS
Measurements of Particle Size Distribution

Pressure drop while soot loading on Tissuquartz filters

Pressure drop while soot loading on DPF segments

 Gravimetric determination of
soot mass
 Targeted soot mass: 3,5 mg

 Higher PN of B100 than
B0 due to adjustment of
injected fuel quantity

 Gravimetric determination of
soot mass
 Targeted soot mass: 2 g/l
 Soot loading with biodiesel
takes much longer

Soot mass flow:
B0 : 5,54 mg/h
B100: 4,69 mg/h

Density and thickness of accumulated soot inside a DPF segment

Gross density via Bulk density via
gaspycnometer
soot layer
[g/cm³]
thickness [g/cm³]
Reference diesel soot

3,16 ± 0,02

0,049

Biodiesel soot

3,21 ± 0,01

0,115

 B100 forms a much thinner soot cake than B0
 Both fuels show a thicker soot cake at the end of
the inlet channel
 Gross density of B100 soot is higher than of B0
soot
 Bulk density of B100 soot is twice as high as B0
bulk density

CONCLUSIONS

FUTURE RESEARCH

• B100 fuel emits higher PN but lower soot mass than B0

• Investigation of distribution of metal contents inside a DPF  Influence on reactivity?

• Soot deposition in DPF segments is strongly affected by the use of different

• Influence of engine operating parameters on soot accumulation

fuels

• Influence of EGR on soot deposition characteristics

• B100 soot forms a thinner layer in a DPF with much higher density
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• Structural changes during soot deposition and regeneration

References
[1] R. Betha and R. Balasubramanian, „Emissions of particulate-bound elements from stationary diesel engine: Characterization and risk assessment“,
Atmos. Environ., Bd. 45, Nr. 30, S. 5273–5281, Sep. 2011.
[2] A. Wierzbicka et al., „Detailed diesel exhaust characteristics including particle surface area and lung deposited dose for better understanding of health
effects in human chamber exposure studies“, Atmos. Environ., Bd. 86, S. 212–219, Apr. 2014.
[3] British Petroleum Company, BP Statistical Review of World Energy 2014. London: British Petroleum Co.
[4] K. Hauff, U. Tuttlies, G. Eigenberger and U. Nieken, „Platinum oxide formation and reduction during NO oxidation on a diesel oxidation catalyst –
Experimental results“, Appl. Catal. B Environ., Bd. 123–124, S. 107–116, July 2012.

