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Fuel Effects on Particulate Emissionsfrom D.l. Engine
Part 3. Precise Analytical M ethods of Diesel Fuel

Tadao Ogawa
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Abstract

Particulate matter (PM) exhausted from a diesel
engine is produced mainly from diesel fuel.

In Part 2, of this papers series the ratio of hydrogen to
carbon in the whole fuel (H/C) and the back end fraction
at the temperature corresponding to Tgy-To (€.9. 31000 ),
Ra10, Were found as the parameter showing the tendency
of the fuel to form soot and the parameter closely related
to SOF, respectively. Asaresult, the regression
equation consisting of H/C and R, was found to be
effective in estimating PM emission.

Considering more advanced reformation of diesel fuel
in future, the evaluation with inclusive parameters, such
as H/C, will beinsufficient to examine the relationships
between fuel properties and PM emissions, and more
precise evaluation of diesel fuel will be required.

In this study, to construct a series of precise anaytica

oooon

methods, evaluation of the distribution of hydrocarbon
by double bond equivalence value (DBE), which
corresponds to H/C distribution, and that of the amounts
of carbon in the different partia structures, such as
straight chain and branch, were added to the
conventional methods, such as elementary analysis and
high pressure liquid chromatography.

Asthe methods to obtain DBE distribution and the
amounts of carbonsin different structures, field
ionization mass spectrometry and nuclear magnetic
resonance spectrometry were studied, respectively. The
high pressure liquid chromatography fractions for these
analyses were concentrated by the enricher which was
developed in this study. The precise analytical methods
were applied to the analyses of commercial fuelsin
Japan and Sweden to ascertain the validity of the
methods.
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Table 1 Fuel properties.

Physical Property Chemical Property
Specific Gravity Quantity of Sulfur
Vicosity Cetane Value*
Boiling Point Quantity (Aromatics)
Digtillation Temp. (ex. Tqg) Quantity (Multi-Ring)
Backend fraction (ex. Ry0)**  Quantity (DBE)

H/C (Atomic ratio)**

*: Cetane value is thought to be physicochemical property.
**: Proposed in previous paper.?
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Table 2 Results of HPLC(JPI) and elemental analysis.

HC Type Domestic Fuel Swedish Class-1
(vol. %) (vol. %)
Aliphatic 78.2 96.1
Olefinic - --
Mono-Aromatic 16.4 83
Di-aromatic 49 0
Multi-Aromatic 0.6 0
H/C 1.90 1.97
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Table 3 Results of *C-NMR -analysis of alkyl moiety.
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Fig. 17 DBE composition of aliphatic fraction.

Table 4 FIMS of aliphatic fraction.
- DBE distribution (a.u.) *-

DBE Domestic Fuel Swedish Class-1
0 48 17
1 26 24
2 18 41
3 7 7
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Fig. 18 HPLC chromatograms of whole fuel and its

0 : Uncompensated aromatic fraction.
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