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An Experimental Study on the Measurement of
Soot Contamination in a Diesel Engine Oil

Sung Yong Cho, Hosung Kong', Eui-Sung Yoon, Hung-Gu Han and Dong-Yoon Jung*

Tribology Research Center, KIST
*Department of Weapon Engineering, Korea Military Academy

Abstract — New method and device for the on-line measurement of soot concentration in a diesel engine oil are
proposed, where the measurement principle is based mainly on attenuated internal total reflection. The detector
were evaluated in various ranges of contaminated oils by carbon black particles. It was found that the proposed
detector could be well used to monitor the oil deterioration due to soot contamination. Operational range of the
detector was found from O to 5 mass percentage of soot content. Test results with water and fuel dilution showed
that these effects were not remarkable. However, adsorption of carbon black particles onto the measurement sur-
face was considered to be a critical problem of the detector. Effects of particle deposition on the interface was
experimentally evaluated with the oil temperature and flow turbulence and discussed throughout this work.

Key words — soot content, oil deterioration, total internal reflection, adsorption.
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Fig. 1. Penetration of an electromagnetic field into
the external medium by Total Internal Reflection
(TIR).
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Table 1. Degussa S-160 carbon black

Type . Mcc
(Medium Color Channel)

Blackness value my 263
Relative tinting strength
IRB 3=100 ¢ * 121%
Volatile matter at 950°C 5%
Oil absorption yield point method 620g/100 g
ph value 4
Sieve residue 0.044 mm <200 ppm
Ash content 0.02%
Extractables toluene 0.2%
Compacted density powder 120 g/l
Compacted density Beads 400 g/l
BET surface area 150 m’/g
Average primary particle size 20 nm

Table 2. TGA results and kinematic viscosi-ty vs. carbon
black concentrations

Carbon Black, TGA Result, Kinematic Viscosity
wit% wt% @40°C, ¢St
0 0 109
1 0.9628 137
2 2.061 178
3 2.954 205
5 4919 273
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Fig. 3. Overall view of the test apparatus.
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